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3aTBepaKeHO BUEHOIO pangorw XHMY
[Tporokon Ne 16 Bix 19.12.2024 p.
Penaxiiiina xoseris
B.B. M’scoenos , T.I.E€pmonenko, O.M.Illanosan

CydacHi acmekTd JOCSITHEHb (YHAAMEHTAIbHMX Ta NPUKIAAHUX MEJIUKO-
010JIOTIYHUX HANpPSAMKIB MEIUYHOI Ta (hapMalleBTUYHOI OCBITH Ta HAyKH: MaTepiaiu
[II HayKOBO-MpPaKTHUYHOI IHTEpHET-KOH(pEpeHlli 3 MDKHAPOAHOI  y4acTio,
npucBsiueHoi 130-if  piuHMIll 3 JHS HApPOJKEHHA BUJATHOro (apmakosora-
ToKcukosora, mpodecopa Yepkeca Onexcannpa Lumiva (XHMY, Xapkis, 10 rpynns
2024 p.) / MiHICTEpCTBO OXOPOHU 3/10pPOB's YKpainu, XapK. Hall.MeJ. YHT. — XapKiB :
XHMY, 2024. — 220c.

Marepianu, HaBejeHl Yy 30Ipii, BHUCBITIIOIOTh Cy4YacHI HamNpSIMKA Ta MUJISIXH
MIBUIICHHS  SKOCTI MeAu4yHoi Ta  (apmaneBTMUYHOI OCBITH, pe3yJbTaTH
dbyHIaMEHTaTbHUX Ta MPHUKIAJIHUX HAYKOBUX JOCIIIKCHb MOTCHIIMHUX Ta HOBHUX
JIKapChKUX 3ac001B, 1HHOBAIIIMHI MIAXOAW MIABUIIEHHS SKOCT1 dapMakoTeparii 3
o3Il JOKa30BOT MEIWIIMHM Ta YIPaBIIHCHKI, €KOHOMIYHI Ta OpraHi3aiiiHi
ACIIeKTH OXOPOHH 37I0POB’ 4.

306ipka po3paxoBaHa Ha HAYKOBIIIB MEIMYHOI TaTy3l.
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HPUCBAYYETHCA

130-i1 piunuui 3 THSA HAPO’KEHHSI BUJATHOIO
(apmaxosi0ra-TOKCHKO0JI0Ta, IPodecopa

Yepreca Ouexcanapa Litiya
(1894-1974)




CBITJIIA MAM’SITI BUJATHOT'O ®APMAKOJIOTA-TOKCHUKOJIOT A,
HNPOP®ECOPA YEPKECA OJIEKCAHAPA IVIJITYA

Onexkcannp Immiu Yepkec, BugaTHHii papMakoIor Ta TOKCHKOJIOT, HApPOIHBCS
2.05.1894 poxy y wm. XapkiB. 3akiHYUB MeIUYHUN (aKyJIbTeT XapKiBCHKOTO
yHiBepcuTeTy. llle HaBuarOUMCh B YHIBEPCHUTETI 3alliKaBUBCS €KCIICPUMCHTATLHUMU
JOCIIDKEHHSIMU Ta BIABIAYBaB JlabopaTopito BUAATHOro nartosiora mpodecopa O.B.
Penpesa. Ilicis 3akiHueHHs HaBuaHHs OyB Mpu3BaHMil 10 1aB apmii y 1917 p. Horo
HAYKOBO-BUKJIaJIallbKa JIsSUTBHICTh po3movanach 3 mocaau acucreHta (1921-1926),
notim goueHta (1927-1929) kadenpu dapmakosorii XapKiBCbKOr0 MEAHMYHOTO
HetuTtyTy (XMY). V 1930 pomi Onekcanapa Ilmiiga oOuparoTh Ha mocamy
3aBigyBaya kadeapu dapmakosorii XMV, Ha "ol sikoi BiH niepedysas 10 1939 p., a3
1940 p. zaitmaB mocaay mnpodecopa XMY. OgHouacHO BiH Kepye Ja0OpaTOPIIMHU
dapmakosorii Ta TOKCHKOJNOTii YKpaiHCBKOTO iHCTUTYTY €KCIIEpUMEHTAIBHOT
MEIUIMHU Ta YKPATHCHKOTO CaHITapHO-XIMIYHOTO 1HCTUTYTY (1932-1941). Ilin vac
Hpyroi CaiToBOi BiliHM OYyB TpH3HAYCHUH TOJIOBHUM TOKCHKOiorom HapomaHoro
KoMicapiaTy OXOpOHH 3JI0POB’SI.

3 1944 poky nisnpHicTs O.1. Uepkeca moB’si3ana 3 kadeapor ¢apmakosorii
KuiBcpkoro menuynoro iHCTUTYTY iMeHi O.0. boromosnblis, SKo0 BiH KepyBaB 0
1971 poxky.

3 camoro moyatky cBoO€i HaykoBo-miemaroriydoi mismeHOCTi O.1. Yepkec
NPUCBSITUB CBO1 HAYKOBI JOCIHIKEHHSI PO3BUTKY HOBOT'O HAIpPaBJICHHS BITYU3HSIHOT
dapmakosnorii — OioximiuHii (papmaxornorii. e npamroroun y Xapkosi Onekcanap
[nniy BUBYae nif0 CepIEeBUX TJIKO3UIIB Ha 3JI0POBE ceplie Ta IMPH PI3HUX
MaTOJIOTTYHUX CTAaHAX.

Kono naykoBux intepeciB Onekcanpa liniya BKII0YaB MOMIYK TIMOTEH3UBHUX
3aco0iB. Tak, 3aBIAKU CyMiCHUM 3ycriisiM 13 XapkiBcekuMm HJII engoxpunoiorii Ta
ximii ropmoHiB (HuHI JlepkaBHa yctaHoBa «lHCTUTYT mpoOIEM €HIOKPUHHOI
natonorii M. B.f. [lanunecekkoro HAMH Vkpaiaw») Oynmu BHpoBaKeHi
mpenapatyd Tpynu raHriaiodnokaTopiB. [IutanHs BikKOBOi ¢apmakosiorii 3aiikaBUiId
Yepkeca me y 30-1 poku, MOTISAIM Ha CTpaTerito 1 papMakoTeparniro B meaiarpii Oymnu
MpeICTaBlIeHI HayKoBIleM y cTarTi «O 103yBaHHI JIKAPCHKUX 3aCO0IB B TUTSYOMY
Bimi» (1949).

Bunaruuii mHaykosenp O.l. Uepkec 3akiaB OCHOBU BITYM3HSIHOI TOKCHKOJIOTII.
ITig ¥ioro KepiBHUIITBOM TIPOBEACHI (yHIaMEHTaIbHI JOCIIDKSHHS MaTOJIOTil Ta
EKCIIEpUMEHTATBHIN Tepamii OTPy€Hb BAXXKUMHU METallaMd, OKHCOM BYTJICIIIO,
MOIIYKY AHTUAOTIB Cepell MOHO- Ta JUTHOJIOBUXCTONYK. CHHTE30BaHUU 3a HOTO
iIe€EF0  aHTHAOT  JJIs  JIKYBaHHS OTPYEHb BAXKUMH METallaMd, CEPICBUMH
TIKO3UJaMH — VYHITION, 3aJMINA€ThCs 1 TOHWHI OCHOBHHUM aHTHUJIOTOM TIpH
THTOKCHKAIIISIX.



VY 30-x pokax O.l. Yepkecom Hamucano «PexomeHpnanii mo TOKCHKOJIOTiT
OOMOBUX OTPYMHHMX PEUOBUH», SIKE BUTPUMAJIO CIM MepeBUAaHb, y 1964 p. min ioro
penaxuiero BUiIo «KepiBHUITBO MO TOKCUKOJIOTII OTPYHHUX PEYOBUHY.

Onexkcanap Immiu Yepkec OyB HE TUIBKM BHJIATHUM HAayKOBIEM, a M
OJINCKaBUYHUM MEJAaroroM, SIKMii CTBOPUB MOTY>KHY HAayKOBY LIKOJIY (papMaxoJoriB
Ta TOKCHUKOJIOTIB: MiAIr0TyBaB 67 KaHAMJATIB 1 JOKTOPIB HAYK, SIKI YTBOPWIN 3HAYHY
iesiAy BiIoMux ocobuctocteit cepen papmaxosoris Ta Tokcukosoris ( @.I1. Tpinyc,
[.C. Yexkman, H.O. I'opuakoBa, B.O. Tymanos, C.b. ®panny3osa, O.I1. BikTopos,
[.B. HixkeHkoBchbKa Ta 1HIII).

O.I. Yepkec Takox npuiiMaB aKTUBHY y4acTh y CycniibHOMY *UTTL. 3 1928 p.
OyB 4WJIEHOM IMpaBiiHHSA YKpaiHChKOI HAyKOBOI CHIIBHOTH (Di310JI0TIB, 010XIMIKOB,
dapmakonoriB. 3 1945 p. — wieH mpe3uli BYeHOI MenU4YHOI paau MiH3npaBy
VYkpainu, 3 1961 p. — ronosa YkpaiHCbKOro ToBapucTBa (papMaKoioris.

3a caMoBiAjaHe CHYyXKIHHA Hayll, cycniiabcTBy Ounekcanapa lmiiua Oymo
oOpaHo useH-KopecnoHaeHToM (1945), mificHuM uimeHoM Akajnemii MEIUYHUX HayK
Pansincekoro Coro3y (1960), mpucBoeHO 3BaHHS 3aCIy>KEHOTO JisiYa HayKu Y KpaiHu
(1946).

HaykoBi HampaBnennsi, 3aknaaeni O.l. Yepkecom B dapmakosorii Ta
TOKCUKOJIOT1i, BH3HAYWJIM HAyKOBY 1l€0JIOTII0 IIKOJH, Ta PO3BUBAIOTHCA MOT0
YUHSMH, TTOCT1IOBHUKAMU Ha Cy4acH1i OCHOBI.

Onexkcanap [mria Yepkec mimroB 3 sxutts 25 BepecHs 1971 poky Ha 81-my poiri
xuTTs. [ToxoBanuii Ha balikoBomy kinagoBuiii y micti Kuis.

Jlxepena:
1. Yekman I. C., ®panmy3oBa C b., ['opuakoBa H.O. Akanemik O.l. YUepkec —
BUEHUH, TTe1aror, rpoMaAsHuH. MixkHap. mea. xypH. 2000; 6, 3: 114-118.
2. UYexman I. C., ®pannyszoBa C. b., ['opuakoa H. O. Akagemik O.I. Uepkec Ta
fioro mkosa. Bkiian y po3BUTOK BITUYM3HIHOT (DapMaKOJIOTIYHOT Ta TOKCUKOJIOTTYHOT
Hayku. MenuiuHa choro/IHi 1 3aBTpa. 2004: 4: 13-18.

XapKkiBChKUN HallIOHATHLHUN MEIUYHUNA YHIBEPCUTET,
kadenpa dhapmakosorii Ta MEIUYHOT PELIETITYPH,
npodecop T. 1. Epmonenko



Cekuis 1. CyuacHi HanmpssMu Ta UUTSXU MiABUIICHHS SIKOCTI MEUYHOI Ta (papMaIlieBTHIHOI OCBITH

BUKOPUCTAHHS IITYYHOI'O IHTEJEKTY Y BUIIIUIA OCBITI
A3apenkoB B.1., 3a6oimoTHnii O.C., ITimyaina E.A.
HanionanbHuil TEXHIYHUN YHIBEPCUTET «XapKIBChKUN MOMITEXHIYHUNA IHCTUTYTY,
XapkiB, YKpaiHa,
Oleksandr.Zabolotnyi@cs.khpi.edu.ua

Buima ocBitTa moBHHHA BIAMOBIAATH aKTyaJlbHUM 3amuTaM i1 y4acCHUKIB. 3
METOI0 PO3pPOOKH 1HKIFO3UBHOTO, THYYKOTO 1 IME€PCOHATII30BAaHOTO OCBITHHOIO
cepelloBUIIa HEOOXITHMM CTa€ BUKOPUCTaHHS Cy4yacHUX I1H(MopMaiiHuX
TEXHOJIOT1M, OCHOBHOIO 3 sikux € mTyunuil iHTenekt (ILI) [1]. Ile BinOyBaeThcs
3aBJSIKM MOTO 37aTHOCTI 0OpOOJIsATH, BIPOBA)KYBATH M YIOCKOHATIOBATH 37100YTi
3HaHHs 1 BMiHHS [2]. KpiM Toro, mpuBepTae yBary 3HauHa nepepara LI mocriiiHO
3MIHIOBaTHUCS 13 BCE OUIBIIOK KUIBKICTIO gaHuX. Tomy iHTepec A0 HOro
BUKOPUCTaHHS B OCBITHBOMY MpoIleci 3 yacoM Juiie 3poctae [3]. Ane B YkpaiHi
CIIOCTEPITa€eThCsl HENOCTATHE BIPOBAKEHHS I1HHOBAIIMHUX METOAIB 1 MPAKTHK,
30KpeMa 13 3acTocyBaHHsAM LUdpoBux TexHoyorit [4]. ToMmy akTyalbHOWO €
00I3HAHICTh YCiX YYaCHHUKIB OCBITHBHOTO MPOIIECY Y MOKIUBOCTSIX BUKOpucTtanus I11I.

Posristnemo #oro mepeBaru st 3q00yBaviB ocBith. [To-nepme, I cripusie
MOKPAIEHHIO 1X aKaJIeMIYHOi YCIIIIHOCTI 1 MIBUIIYE JOCTYIHICTh 0 SKICHOT OCBITH
[3, 4]. Lle BinOyBaeThCcs uepe3 aaamnTarlifo OCBITHBOTO MPOIECY IMiJ 1HAMBIAyaTbHI
notpedbu KoxkHoro 3ao00yBava [3]. OCKUIBKM TEXHOJIOTISI MOXE CIPUNHSATH 3HAYHO
Outemie iHQopmarii, HDK JIOAWHA, i1 eKCHAHCIA y BHINY OCBITY 3aBISKU
IHTEpPaKTUBHUM TMOMIYHUKAM 1 aJaNTUBHUM Iporpamam Jid HaBYaHHS, JAa€ 3MOTY:
NEepPCOHANI3YBaTH  OCBITHIM  Tpolec; akTyaiaisyBaTd (HOPMH  CaMOOCBITHBOI
TISTTBHOCTI; CIIPOCTUTH MOBCAKACHHI TeXHI4H1 3aBaaHHs [1]. s 3mo0yBadya ocBiTH
CTBOPIOIOTHCS TEPCOHAI30BaHI OCBITHI TPAEKTOpii 1 METOJUYHUMA CYIPOBII,
aJanToBaHl N0 Horo iHAWBIAyanbHUX ocobmuBoctei [1, 4]. Ilo-apyre, LI — me
Croci0  JIOTIOMOTH  CTYJEHTY paIliOHAIBHO BHKOpUCTOBYBatH 4Yac. CydacHa
TEXHOJIOT1Sl JT03BOJIIE HABYATHCS Y BJIIACHOMY TEMIIl, HAJa€ MOXJIUBICTh OTPUMAaHHS
3ayBakKeHb M0J0 clabkux ctopiH [1]. TakuM YWHOM, CIOCTEPITaEThCA
TpaHcpopMallisi OCBITHBOTO TIpOIECYy Yy OUIbII IHHOBAIIWHUN, IHKIIO3UBHUM,
edextuBHUM 1 pesynpratuBHui [4]. Kpim Toro, IIII ¢opmye HaBmuku, siki OynyTh
BOXKJIMBUMU JUISI MalOyTHROTO (haxiBild y HMU(PPOBOMY CYCHUIBCTBI, TaKl SIK aHATI3
JaHUX, IpOrpaMyBaHHs 1 poboTa 3 TexHoyorisMu [3].

Tenep posrmsiHeMo nepesarn 11T s BukiIagayiB. Mloro MOKIMBOCTI MOXYTh
OyTH KOPHCHHMH TPW CTBOPECHHI KOHTEHTY /IS 3aHATh (HANPUKIAJ], BU3HAYCHHS
JTUCKYCIHHUX MUTaHb); YIOCKOHAJICHHS HAaBYAIBHUX TUTAHIB 1 MPOTpaM; BUBYCHHS Ta
iHTEepIpeTalii JaHWX; JUHAMIYHOTO OIIHIOBAaHHS HAaBYAJIBHUX JOCSATHEHB, SK
OKpeMHil 1HCTpyMEHT a00 IHTErpOBaHWI B IHINI CHUCTEMH Ta MIATHOPMH, IO
BUKOPHUCTOBYIOThCSI B yHiBepcuteTi [4]. Habupae akTyanbHOCTI aBTOMAaTH4YHE
OI[IHIOBaHHSA 3HAaHb 1 HaBUYOK 3100yBayiB OCBITH, W0 3a0e3nedye OUIbIILY
00’ €KTUBI3aI[110 3aBJsIKM BUKOPUCTAHHIO CTAHAAPTU30BAHUX AJITOPUTMIB 1 KPUTEPIiB.
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Ile monmomarae YHUKHYTH CyO’€KTHUBHOCTI, SIKa MOK€ OyTH MPHUCYTHS IPU PYYHOMY
oriHroBaHH1. KpiM Toro, cyyacHa TexHOJ0r1s 30epirae 4yac BUKJIaJaqiB Ta €KOHOMUTD
BUTPATU 3aKJIaJIB OCBITH, OCOOJMBO MpPH OIIHIII BEIUKOI KUILKOCTI 3400yBauiB 4u
npoBesieHH] TecTyBaHb [1, 3, 4]. Baxuuso, mo HII no3Bonisie oniHOBaTH HE JIMILE
3aKpUTI BIANOBIAlI y TecToBoMYy ¢opmari, ane i omucosi [1]. Takox mnpu Horo
BUKOPHCTaHHI ~ MOXJIMBO  TPOBOJUTH  MPOTHO3YBAaHHSA  CTAaTyCy  HaBUYaHHS
(nepenbavenHss BiACIBY 37400yBayiB, TIpylo pU3UKY), HPOJYKTUBHOCTI abo
3aJI0BOJICHOCTI, TOKPAILlEHHA OCBITHBOI'O  JIOCBIAY; YOpPABIIHHS  HaBYaHHSIM
(aHanmiTMKa, MOCTIJOBHICTH OCBITHIX MpOTrpaM, po3poOKa IHCTPYKUIA 1 PO3MOILIT
3n00yBauiB) [4]. Kpim Toro, LI mo3Bosisie aHamizyBaTH YCHIIIHICTH 3400yBadiB
OCBITH 1 BUSIBIISITU THUX, XTO NOTpedye nopaTkoBoi miaTpumku. lle cnpusie Ounbin
edexTuBHIN poOOTI BUKJIAIA4iB, 3MEHIICHHIO HABAaHTAXXEHHS HAa HHX, 1, OTXKE,
OPOJAYKTUBHOCTI peani3alii KJI4OoBMX mpoleciB 1 3aBnanb [2, 4]. CyuacHa
TEXHOJIOTISI MOXE€ TeHEpYyBaTH IHHOBAIlIfHI HaBYaJIbHI Marepiaau (MyJIbTUMEIINHI
npe3eHTailii 1 Binmeokypcu). Lle poOuTh OCBITHIN Tpoliec OUIBII 3aXOIUTIOIYUM Ta
e(EeKTUBHUM, CHPHUIIOYM AKTUBHOMY 3aJy4y€HHIO 3700yBadiB OCBITH, SIKI MOXYTh
BUKOPHUCTOBYBATH Cy4YaCH1 TEXHOJIOTII /ISl MATOTOBKY pedepariB 1 Mpe3eHTallii, 1o
MOKpAIIY€E SIKICTD 1 Bi3yallizallito iX caMoCTiiHO1 poboTH [2].

3a  gomomororo Il yci ydyacHHKM OCBITHBOTO TPOLECY MOXKYTh
CIIBIIPALIOBATU Ta OOMIHIOBATHCS JOCBiZOM i3 Koieramu 3 ycworo csity [2]. Horo
BUKOPHUCTaHHS 3HAYHO CIPOILIYE MPOIEC MIATOTOBKH 10 KOH(MEpEeHIii, T03BOISII0UN
30CepeIUTHUCS Ha 3MICTI BUKJIANaHHA. J[0JaTKOBO cCHUCTeMa MPOIMOHYE ONTUMAaIbHUN
MOPSIIOK  CJIAMTIB JIUIS HAMKpaIioro IMoJaHHS Marepiany. 3BHYAHO, IHHOBAIliHHI
TEXHOJIOT1i HE MOKYTh MOBHICTIO 3aMIHUTH TPaJIUlliiHE HABYaHHS, ajle BOHU MOXYTb
30UTBIIUTA MOTO MOJKJIMBOCTI 1 MIABUINMTH SIKICTh 3acBO€HHs 3HaHb [1]. Tomy
aKTyaJbHUM 3aJMIIAEThCS  30epekeHHs OajaHCy MDK  TEXHOJOTIYHUMH 1
tpaguiiiaumu Metogamu [3]. Iloganema interpartis LI y Bumy ocBiTy BuMarae
PO3pOOKHK CTpaTerii 1 BpaxyBaHHS MOJIMBHUX BHKJIUKIB. IIpu mux obcTaBHHAX BiH
MOXKE CTaTH THCTPYMEHTOM Y MIiATOTOBI 3100yBaviB /10 iX mpodeciiiHoi peanizairii
Ta yCHiHoi kap’epu [3].

OTxe, MU TIPEICTAaBUIIN JIMIIIE HE3HAYHY KUTBKICTh MOMJIMBOCTEH BUKOPUCTAH
Ha I y Bumiii ocBiTi, IO CHOMYyYa€THCS 3 MOTPEOOIO OLUIBINE MPAIOBATH YCIM
y4acCHHMKaM OCBITHBOTO Tporiecy. Ha Hamy mymKky, ioro mepeBaru i MOTEHINAl €
OJIHAKOBO HEOOXITHUMHU SIK JIJII BUKJIJadiB, TaK 1 U1 3100yBadiB OCBITH.

Crucok JiTepaTypHUX JKEPE:
1. [Tanyxuux O. IlTyyHuil I1HTEIEKT B OCBITHBOMY IIpOIleCi Ta HAYKOBHMX JOCITIPKEHHSIX
3100yBayiB BUILOT OCBITH: BianoBiganeHi Mexi BMicTy LI, Tanunpkuit ekonoMmidauit BicHUK. 2023.
Ne 4 (83). C. 202-211.
2. Konomienp A. M., Kymnip O. I. BukopuctaHHs IITYy4HOTO 1HTEJIEKTY B OCBITHIM Ta HayKOBiH
JSUTBHOCTI: MOYKIIMBOCTI Ta BUKIMKH. CydyacHi iH(opMalliiiHi TEXHOJIOTIT Ta IHHOBAIIHHI METOUKU
HaBYaHHS B MIArOTOBII (axiBIIiB: METOOJIOTIS, TeOpis, mocBia, mpoduemu. 2023. Bumn.70. C.45-57.
3. Posnyupka I'. M., Taiiouu €. ®., Hazapos B. C. ITyuHuil iHTeNneKT sK IHHOBaLIHHHMA
IUIaKTHYHUH 3aci0. InHoBamiiina nemarorika. 2023. T. 2, Bum. 63. C. 203-206.
4. BukopucTaHHs IITYYHOTO iHTeNeKTy y Buulii ocsiti / 1. [pau, O. Ilerpoe, O. Bopoaienko, 1.
Pereiino, O. bazemok, H. bazemok, Ta iHm. MibKHapoIHHI HayKOBHH KypHasl «YHIBEpCUTETH 1
migepctBo». 2023. Ne 15. C. 66-82.



Cexuist 3. InHoBawiifHI TIXOAM TMiABHMIIEHHS AKOCTI (hapMaKoTeparii 3 MO3MIIii JOKa30BOi MEAUIHHH.

MHOPIBHAJIbBHA XAPAKTEPUCTUKA AHTUAEIIPECAHTIB
!Bponnikosa 1.C.,'Kononenxo A.B., ’Illokina K.T.
'HanionansnuiigapMaleBTHIH U yHIBEPCUTET
>XapKiBChKHMii iHCTUTYT MEIULMHK Ta O10MEINYHUX HAYK
M. XapkiB, YkpaiHa
acya@ukr.net

Jlemipecis € TOMIMPEHO TMPoOiaeMor y cdepl ICHUXIYHOTO 370pPOB'S.
3axXBOPIOBAaHICTh Ha JENpecito CTaHOBUTH 12% y popocinux, y AiTed Ta MOJOai—
omm3bko 4-8%. 3a manumu BOO3, ceoromni monaa 300 minbioHIB 0cCi0 y CBiTi
XBOpPIIOTH Ha zemnpecito. Lle o/iHa 3 roJIOBHUX MPUYMH BTPATH Mpale3JaTHOCT1 Y CBITI.
KpiM TOTO0, 1110 IepECUBHUN CHHAPOM XapaKTEPU3YEThCS KIACUIHOKO JIEMPECUBHOIO
Tpiaj0t0, BiH Mae 11e 0e3114 BapiaHTIB, MOB'SI3aHUX 3 OCOOUCTICHUMHU OCOOJIUBOCTIIMU
XBOpPOTO, SIKI BIUIMBAIOTh Ha €(QEKTHBHICTh Ta Oe3nexky Qapmakorepamii. s
JIKyBaHHSI JIeNpeciii BUKOPUCTOBYIOTh AaHTHJENPECAHTH (TUMOJICNITHKH), 5Kl
yCYBAIOTh MEPEBAKHO MPUTHIYEHUN HACTPI1i, HEraTUBHI €MOIlii, TOBEPTAIOTh IHTEPEC
70 XKUTTsI. BogHOYac aHTUACTIPECAHTH HE BUKIUKAIOTH CH(OpPIir0 1 HE BIUIMBAIOTH Ha
HACTpii y oci0, siKi He CTpaXkIalTh Ha jenpecito. BoHU € kopekTopamu OOMIHY
MOHOaMIHIB: 1HTIOYIOTh aKTUBHICTH MOHOaMmiHookcuaazu (MAQ), BIUIMBaIOTh Ha
3BOPOTHE 3aXOIUICHHS MOHOAMIHIB, TOCHUJIIOIOTH BHUJUIEHHS HEHWpoMeIiaTopiB 13
npecuHanTUYHUX MeMOpaH. ChOTJIHI B KJITHIYHINA MPAKTHUIll 3aCTOCOBYIOTh JEKIIbKa
KJIaCiB aHTHUJCMPECAHTIB: TPU- Ta TETPAUMKIiUHI, 1HTIOITopu MAOQO, CeleKTUBHI
1HT10iITOpU  3BOPOTHOTO  3aXOIUICHHS  CEPOTOHIHY,  MOJIYJISITOPU CEPOTOHIHY
(6okaropu 5-HT, perenTopis), iHri0ITOpH 3BOPOTHOIO 3aXOIUIEHHS CEPOTOHIHY Ta
HopanpeHaniny (HA), iHriditopu 3BoporHoro 3axormieHHs HA Tta nodaminy,
MeJIaTOHEPriuHi aHTHaenpecanTd. KoykeH Kiiac aHTHAEIPECcaHTIiB Ma€ CBOi MepeBaru
ta Hemohikd. KinbKicTh IperapariB Ii€l Tpynd 30UIBIIYETHCS 3 KOXKHHUM POKOM,
PUHOK aHTHUICIPECAHTIB MOCTIMHO 3MIHIOETBCS, TOMY JJIsS PalliOHAIBHOTO BHOOPY
npenapary JUIS JTIKyBaHHS KOHKPETHOT'O XBOPOTO JIiKap Ta (apMameBT MalOTh OyTH
O3HAWOMJIEHI 3 AaCOPTUMEHTOM aHTHJCNPECAHTIB, a TaKO)X IIOBHHHI BOJOJITH
iHbopMartliero o0 (apMaKOJIOTIUHOI XapaKTepPUCTUKH Ta YMOB paIllOHAIBHOTO
3aCTOCYBaHHS OKPEMHX IpeIaparis.

Meroro poGotu Oyi0 TPOBECTH aHai3 aCOPTUMEHTY pI3HUX KJaciB
AaHTHUJICTIPECAHTIB Ha (hapMalleBTUYHOMY PHUHKY YKpaiHM TaHaJaTH iX MOPIBHSUIbHY
XapaKTePUCTHUKY.

JIisi BU3HAYEHHS AaCOPTUMEHTY AaHTHACTPECAHTIB MH BHKOPHUCTOBYBAIU
JEp>)KaBHUM PEECTp JIKApPChKUX 3aco0iB  YKpaiHM Ta OBITHUK JTIKAPCHKUX
npenapartie Komnenmiym. Jlyis aHamizy KiiHIYHOI €()eKTUBHOCTI, BU3HAYEHHSI yMOB
ONTUMAJIBHOTO BUOOpPY aHTHUIEMPECAHTIB OyJI0 BHUKOPUCTAHO BimoMi 0a3u JaHHUX
nokazooi wmexunman: CochraneLibrary, TripDatabase, Medline, EMedicine,
PubMed, MedlinePlus Tta inmm. I[i 0a3u maHWX MICTATH CHCTEMAaTH30BaHY
1H(pOopMaIlio 3 KOHKPETHOIO KJITHIYHOTO MUTAHHS: €(EKTUBHOCTI Ta OE3MEKU Pi3HUX
MEJIMYHUX TEXHOJIOT1H.
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Ha mnepuiomy etami gociipkeHHS OyJi0 MPOBEIACHO aHaji3 acOPTUMEHTY
aHTHUJICTIPECAHTIB Ha BITYU3HAHOMY (DapMalleBTUYHOMY PUHKY CTaHOM Ha JIUCTOTAJ
2024 p. BuznHaueno, mo B YKkpaiHi 3apeectpoBaHo 118 anTmaenpecantiB, 22
MDKHapOJHUX HENATEHTOBAHUX HA3BU Npenaparis. 3 HUX 44 CeNeKTUBHUX 1HT101TOpU
3BOPOTHOTO 3aXOIUICHHSI CEPOTOHIHY, 39 CEJIIEKTUBHUX IHTIOITOPIB 3BOPOTHOIO
3aXOIUIEHHs cepoTOoHIHY Ta HA. 3a KUIBKICTIO 3apeecTpOBaHUX MpenapaTiB Meple
MICII€ TOCIIAl0Th AHTHACIPECAHTH C MOJBIMHUM MEXaHI3MOM [ii — CEJEKTUBHI
1HT101TOpY 3BOPOTHOTO 3aXOIUICHHS cepoTOHIHY Ta HA BeHnadakcuH Ta 1yJ0KCETHH.
IM Jemmo nocTynaeThes ceaeKTHBHUIA iHMiOITOpP 3BOPOTHOTO 3aXOILIEHHS CEPOTOHIHY
ceprpanid. OTxe, W0 JiAEpaMH PUHKY CEpeJ PI3HUX TPyl AHTHUJICIIPECAHTIB €
CEJICKTUBHI 1HTIOITOPU 3BOPOTHOTO 3aXOIUIEHHS CEPOTOHIHY Ta CEJIEKTHBHI
IHT101TOPY 3BOPOTHOTO 3aXOIUIEHHS cepoTOHIHY Ta HA, npyre Ta TpeTe MOKOIIHHS
anTuaenpecanTiB. KiTbKicTh HECENEKTHBHHUX TIpenapariB, $K-OT, TpU- Ta
TETPAIUKIIIYHI AHTHACTIPECAHTH, HA CYYaCHOMY PHHKY 3MEHIIYETHCS 3 KOKHUM
poKOM, iM Micle mocifaioTh cy4yacHl JI3 3 Oulblll BHUCOKMM piBHEM Oe3neku. A
iHr161Topr MAO CchOTOJIH1 BIJICYTHI HA PUHKY Y KpaiHi.

Ha npyromy ertami HOCHIIKEHHS MU TOPIBHSUIM €(EKTUBHICTH Ta Oe€3MeKy
pI3HUX KJIaciB aHTHUJICTIPECAHTIB Ha IiJCTaBl JaHUX JIOKA30BOi MEIUIIMHHU.
BusnaueHo, 110 Tpu- Ta TETpalMKIIYHI aHTUAENpecanTy, iHriditopu MAO, nepur 3a
BCE, HECEJIEKTUBHI, HE 3BaKal04UM Ha iX €(PeKTUBHICTh, ChOTO/IHI HE € MOMYJISPHUMH,
iX NMpU3HAYAIOTh MEPEBAKHO B CTAIlOHApI MiJ CYBOPHUM KOHTPOJIEM Ye€pe3 PHU3UK
cepito3Hux nmooiuHuX edekriB. HalOubm nomupeHi mooiyHi e(heKTH TeTepOHKIid-
HUX TIpemnapatiB MoB’si3aHl 3 Ojokamo0 M-xomiHopenenTopiB, Hi-rictaMiHOBUX Ta
oir-agperopenentopiB. CbOroH1 aHTUACIPECAHTAMH TEPIIOTO BUOOPY 32 YACTOTOIO
IPU3HAYCHHs sIK B YKpaiHi, Tak 1 y CBITI, € CEJNEKTHBHI 1HTIOITOPH 3BOPOTHOTO
3axXOIJIeHHs cepoToHiHy. Lli mpemaparu MarTh MIUPOKUN TEepaneBTUYHHUHN Jiala3oH,
BOHU OibIII O€3MeYH] B 3aCTOCYBaHHI MOPIBHSAHO 3 aHTUJIENPecaHnTaMu | MOKoJiHHS,
MalTh CEpPHO3HY JOKa3oBy 0a3zy Ta OaraTopiyHud  JOCBiJ  YCHIIIHOTO
BUKopucTtanHsa.B YkpaiHi 3apeecTpoBaHi TakoXk MPEACTABHUKUA OCTAHHIX MOKOJIHB
AQHTUJETIPECAHTIB, a caMe, CEJICKTUBHI 1HTi0ITOPU 3BOPOTHOTO  3aXOIUICHHS
ceporoHiny Ta HA, cenektwBHI iHTiOiTOpH 3BOPOTHOTO 3aXOIUICHHSCEPOTOHIHY 3
OJTHOYACHOI0  OJIOKAI0I0 CEpOTOHIHOBUX pEUEeNTOpiB 2-T0  THUIY, aroHICT
menaToniHoBux MT1- ta MT2-penentopiB Ta aHTaronict cepotoHinoBux 5-HT2c-
pelenTopiB, CEIEKTUBHUN IHTIOITOP 3BOpOTHOTO 3axormyieHHs HA ta modaminy. Li
JiKapchKi 3aCO00M CHOTOJIHI HE MOXKHA BBaXkaTH 0a30BUMU JIJIS JIIKYBaHHS JICTIPECIiH,
X04Ya BOHU MArOTh MOABIMHUN MEXaHi3M li, TOCUTh BUCOKHI PiBEHb €(PEKTUBHOCTI
Ta 6e3mneku, 0araTi papMaKoIMHAMIYHI MOKIHUBOCTI.

3a manumu 12 cCUCTEMaTHYHUX OTJISIB BCTAHOBIICHO, 110 BILIMB JIUIIE HA OJHY
MEIaTOPHYCUCTEMYOOMEXKY€E  TEpameBTUYHY €(GEKTHBHICTh  aHTHACTIPECAHTIB.
HactynHe mOKONIHHSA aHTUIEMPECAHTIB Ma€ BPAaXOBYBATH B3a€MO3B’SI3KM MK
MOHOAMIHEPriYHUMH cucTeMaMu. CTBOPEHHS aHTHACTPECAHTIB 3 KOMIUIEKCHUM
MEXaHI3MOM i1, 3[aTHUM 3JIHCHIOBATH MOJIMOJAILHUM BIUIMB Ha PI3HI MEIiaTOpHI
CHCTEMH, SIKi OEpyTh y4acTh Y PO3BUTKY JACTPECUBHUX PO3JIAJIB, € MEPCIEKTUBHUM
HaIpsMKOM ONTUMI3alii (apMakoTeparii Aenpecii.



Cexkuist 3. InHoBamiifHi MiIX0aM 0 MiABUIIEHHS AKOCTI (hapMaKoTeparii 3 MO3KIIii T0Ka30BOT MEIUIIMHH.

KJITHIYHI ACITEKTH 3ACTOCYBAHHSA CUHTETUYHUX
OYKPO3ZHUNXYBAJIBHUX ITPEITIAPATIB
I'puuenxo K.M., ‘Tapan A.B., “Illokina K.T.

'HanionansnuiigapmMaleBTHIHUNAyHIBEPCUTET
>XapKiBChKHMii iHCTUTYT MEIULMHK Ta O10MEINYHUX HAYK
M. XapkiB, YKpaiHa
acya@ukr.net

Hykposuii giadet (I1/1) € oaHiero 3 rmobabHUX MEIUKO-COIIATLHUX MPOOIeM
XXI cromitra. B manumii yac 3a MeAauKO-colianbHOIO 3HauumMicTio I[JI Ta ¥oro
YCKJIAIHEHHs TOCIAAI0Th TPETE MICUE MICHS CEepPUEBO-CYJMHHUX 1 OHKOJOTTYHHX
3aXBOpIOBaHb. [Iporuosyerses, 1mo y 2035 p. 3arainbHa 4uCeNbHICTh CTPAXKAAIOUNX Ha
L1 mocsirae 592 mmH. oci0, npu npomy noHaa 90% 3 Hux matumyTh [IJ[ 2 Tumy.
Tomy onrumizaris Tepamii L[/l € onxHier0 3 aKkTyadbHUX 3aBJaHb MEIUIMHU Ta
dapmaxkomnorii. He3paxkatouu Ha Te, 110 Ai€Ta, (i3UUHI BIpaBH, 3HIXKEHHS] MAcH Tija
3aJIMIIAIOTHCA BXIJIMBUMH acriektamu Tepamii [[J[ 2 Tumy, y OuIBIIOCTI BUMAAKIB
JOCSTHCHHS ~ ONTHUMAJBHOTO  TIIKEMIYHOTO  KOHTPOJII HE  MOXJIMBE  0Oe3
dapmakorepamnii. OcHOBOr Tepamii 1HCyJiH-He3anexHoro I/l € cuHTeTHYHI
IyKPO3HWKYBaJIbHI  JIIKapcbki  3acobu  (JI3). Pi3Hl Tpynmu  CHHTETHYHUX
anTuaiadeTnyHux JI3 BIUIMBAIOTH HA Pi3HI MATOTCHETHYHI MeXaHI3MHU po3BUTKY LI/].
biryaninu, a came, MeTdopMiH 3MEHIITye BUPOOJICHHSI TJTFOKO3U B MEYIHIT, ITIABUIIYE
YyTIAUBICTh NEepUPEPUIHUX TKAHWUH JIO I1HCYJIHY; I1HTIOITOPH O-TJIIOKO3U/Ia3U
0JIOKYIOTh (DEpMEHTH, SIK1 PO3IIETUIIOIOTH CKJIAHI BYTJICBOAU B KUIIKIBHUKY, TaKUM
YUHOM 3MCHIIIYIOUYM BCMOKTYBAaHHS TJIFOKO3HM B KPOB; Tia30JIAUHIIOHN TIIBHUINYIOTH
YyTIWBICTh TKAaHWUH JIO IHCYJIHY Ta TIOKpamlyloTh (YHKIIIO [-KIITHH;
MOX1JIH1 CYJIb(DOHIJICEHOBUHU CTUMYJIIOIOTh  CEKPEIiI0  1HCYJIIHY MiIIUTYHKOBOIO
3QJI03010; TJIHIAW [iI0Th MOAIOHO 10 TOXITHUX CYIh()OHUICEYOBHUHH, ajie IIFOTh
MIBHIIEC 1 Koportiie; iHridiropu aunentuguinentuaasu-4 (JAI1I1-4) nigBuinyoTh
CeKpeIifo  IHCYIIHY MIAIUTYHKOBOIO  3QJI03010;  aroHICTH  PEeIenTOopiB
rmokaroHonoaionoro  mentuay-1  (I'TII-1) migBumyroTh  CEKpeIito  iHCYIIHY
MIANLTYHKOBOIO 3aJ103010 Ta YHMOBUIBHIOIOTH CIIOPOXKHEHHS ILTyHKA, 3MEHIIYIOUU
MPOHUKHEHHS TJIIOKO3M 3 1K1 B KpOB; 00OPOTHI 1HTIOITOPH HATPIN-TIFOKO3HOTO KO-
TPAHCTIOPTEPY-2 3MEHIIYIOTh peabcopOIifo TIIOKO3M B HHUPKAX, MMOCHUIIOIOTH
BUBEJICHHA TJIIOKO3W 3 CEYEI0 Ta 3MEHINYIOTh ii BMICT y KpoBi.Koxna rpyma
rinoriikeMmiuaux JI3 mMae cBoi GapmMakosoriuHi 0COOIMBOCTI, TIEPEBAry Ta HEAOIKH,
TOMY JUIsl TIOJIETIIIEHHST BUOOpPY Ta CTBOPEHHS ONTUMAIBLHUX cXeM (hapmakorepamii
/I 2 Tumy MOMUIBHUM € TOPIBHSHHS CYyYaCHUX ITyKPO3HIDKYBaJbHUX TPEMapaTiB,
MPUCYTHIX Ha YKPATHCHKOMY (hapMarieBTUIHOMY PHHKY.

Metoro poOOTH cTamo MPOBEACHHS TMOPIBHAIBHOTO aHAi3y pI3HUX TPyl
IYKPO3HIXKYBaIbHUX JI3 Ta  OIIHKA KIIHIYHUX AacHeKTiB iX 3actocyBaHHs. s
aHaJI3y CMHTETUYHUX aHTHA1a0CTUYHUX MpEnapaTiB Ta OL[IHKH KIIHIYHUX ACIEKTIB
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iX 3acTOCyBaHHA BUKOPUCTaHO BIJOMI 0a3M JaHMX JOKA30BOi MEIUILIMHHU:
CochraneLibrary, TripDatabase, Medline, EMedicine, PubMed, MedlinePlus Ta imrri.

BusnaueHo, 1m0 KOXHa Tpyna CydacHUX IIYKPO3HIKYBAJIBHUX IMpemapaTiB Mae
CBO1 (papMaKoJIOriyH1 OCOOJIMBOCTI, ajieé ChOIOJHI MPENapaToM MEpIIOrOBUOOPY B
mikyBanHi IIJ] Il tuny, 3rinHo 3 pexomenpanisiMu MibkHapogHOT 11a0eTUYHOI
denepaniizanumaerbcaMeTopMi.IIpy HasBHOCTI MPOTUIIOKA3aHb 10 MET(POPMIHY
MOXXYTbh OyTH MPU3HAYEHI IPENapaTuCyab(HOHICEHOBUHUAOOTIIIHIIH.

VY 3HayHIi KUIBKOCTI BUMAJKIB, OCOOJIMBO y XBOpUX 13 mporpecyrounm L1 2
TUITy, METPOPMIH He 3abe3nedye HEeOOXI1HOIrOo TIIKEMIYHOTO KOHTPOJIIO, HAaBITh Y
KOMOIHALIi 3 MOXIJHUMH CYJIb(QOHUICEHOBUHU Ta MpaHAIAIbHUMHU PEryasiTOpaMU
riikemii. [{e notpebye BKIIOYEHHS A0 KOMILUIEKCHOI Teparii fogaTkoBux JI3.

[Tpu BuOOp1 mpenapary ciij OpiEHTYBATHUCS Ha MAlllEHTa, BpPaXOBYIOUH CYIYTHI
3aXBOPIOBAHHS, PU3UK TIMOIJIIKEMIi, BapTICTh Teparii, pu3uK NoO0IYHUX e(]eKTiB Ta
iHIIe. Y XBOpHUX 13 BUCOKUM PHU3UKOM TIMOTIIKEMIN JOUUIBHO JI0JaBaTH 10 CKIIATy
I[yKPO3HM>KYBaJIbHO1 Tepamnii mpenapaTtu, K1 XapaKTepu3yrThCsl HU3bKUM PUZHKOM ii
PO3BUTKY, K-0T, iHri0iTopu JIII1-4, aronictu I'TIII-1, iHri6iTOpM HATPINA-TIIFOKO3HO-
ro KOTpaHCHopTepy-2, Tia30miauHa10Hu. IJig naiieHTiB 13 qiabetom 2 TUIly Ta aTepo-
CKJIEPOTUYHUMHU 3aXBOPIOBAHHIMU CYJIUH PEKOMEHIYIOThCS 1HT101TOp HATPINA-TIIIOKO-
3HOT0 KOTpaHcnopTepy-2 abo aronict penentopiB ['TIII-1; y XxBopux i3 XpOHIYHOIO
XBOPOOOIO HHPOK JIOIIIBHO J0/aBaTh A0 CKJIaay IYKPO3HIKYBaJIbHOI Teparmii
1HT101TOp HATPIW-TIIIOKO3HOTO KOTpaHcmopTepy-2 abo aronict I'TII-1; y xBopux 13
XPOHIYHOIO CEPLIEBOI0 HEJIOCTATHICTIO PEKOMEHIYEThCSI BUKOPUCTAHHS B KOTIMJIEKC-
HI Tepamii 1HriI0ITOPY HATPIM-TIIOKO3HOTO KOTpaHCHOpPTEpy-2. Y TAIE€HTIB 13
iHCymiH-He3anexxHuM [1J], ski moTpeOyroTh OUTBIIIOTO 3HWKEHHSI PIBHS TITFOKO3H, HIXK
MO>KHa OTPUMATH MPHU NIEPOpaNbHUX 3aco0ax, ciia npusHayatu aronictu ['TII-1.

BaxxnuBuMm HampsimkoM cydacHoi dapmakotepanii [/ 2 tumy € xkomOiHOBaH1
npenapaT. [X BUKOPUCTaHHS J1a€ 3MOTY CTBOPUTH OUIbII KOM(OPTHI YMOBH JIIKyBa-
HHS JIJIS1 TIAIIIEHTA Ta MPH [IbOMY OJTHOYACHO BIIMBATH HA Pi3HI MATOTCHETUYHI JIAHKU
3aXBOPIOBAHHS, MOTCHIIIOBATH TINMOTJIIKEMIYHY [0, 3MEHIIYBAaTH PHU3UK MOOITYHUX
peakiii Tomo. BaxnmBo O6patu 10 yBaru, 1mo JI3 He 3MOXyTh 3a0€3MeUnTH HAJICK-
HUW PIBEHb KOHTPOJIO TIIKEMIi, SKIIO MAIEHT HE TOTPUMYETHCS PEKOMEHIOBaHOT
nietn. OcHoBoro ycmimHOro jikyBaHHsa I[[J[2 Tumy Takok € HamexHa [i€Ta,
peryisapHi (i3udHi BIIpaBH, a TAKOXK PETyJISIPHI aHATI3U KPOB1 Ta CeYi.

Omxe, 3a octanHl poku migxoau Ao (apmaxorepanii [[J] 2 Tumy cyrreBo
3MIHHJIMCS 3aBASKH pO3pOOIIi JIKIB 13 HOBUMH MEXaHI3MaMH TIIMOTIIKEMIYHOT Jii, Bij
MEePEBAKHOTO 3aCTOCYBAHHSI CEKPETOTEHIB /10 MET(POPMIHYB SIKOCTI 0a30BOi Teparii
Ta BKIOYCHHS J0 Tepalii Tia30diAuHIIOHIB, IHKPETHHOMIMETHKIB, i1HTIOITOpIB
HATPI-3aI€KHOTO KO-TpaHCTIOpTEPA TIIOKO3U-2. HOBITHI MOCSATHEHHS Yy Tarysi
dbapmakosorii CyTTEBO PO3IMIUPIOIOTh MOXJIHBOCTI BuOOpy JI3 Ta iX moemHanp 3
METOI0 3a0€3MeUEHHST HAJICKHOTO TIIKEMIYHOTO KOHTPOIIIO Ta O€3MEeKH Teparii mpu
/1 2 Tumry. HaBiTh y maIfi€eHTiB, y SKMX 3 IEBHUX MPUYUH HEMOXKITBE BUKOPUCTAHHS
METQOpMIHY YM MOXIAHUX  CYJIb(POHUICEHOBUHHU, MPU3HAYEHHS  CY4YacCHUX
aHTU1a0ETUYHUX MpenapariB y NoeAHaHH1 3 ¢iToTepaniero, Moaudikaliero cnocody
KUTTS Ta AIE€TOIO Ta€ 3MOTY 3HAYHO MOIIIIUTH SKICTh JKUTT.
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Cexkuist 1. CyyacHi HarpsiMu Ta IUISAXH T BUIIEHHS AKOCTI MEIMYHOI Ta (papMareBTHIHOI OCBITH

HOMYK HOBUX METOJAIB HABUAHHSA JISA PO3BUTKY
OCOBUCTICHUX SIKOCTEM 3JOBYBAYIB OCBITH HIJ] YAC
BUBYEHHSA OCBITHBOI'O KOMIIOHEHTA “®APMAKOJIOI'TA”
Hopomenko O.M.
XapKiBChKUWHALIOHATbHUUMEIMYHUIYHIBEPCUTET, M. XapKiB, YKpaiHa,
om.doroshenko@knmu.edu.ua

B ymoBax 30poitHoi arpecii mpotu YkpaiHu mnpodeciorpaMa MEIUYHOIro
npaiiBHUKa 30UIbIIMIA CBIH 00’€M BIIHOCHO OCOOHCTICHUX Ta KOMYHIKaTHBHHX
KOMITIETeHTHOCTeH. Han3BuualiHOi BaXJIMBOCTI HAOYJIO PO3MIMPEHHS COLIAIBHO-
KOMYHIKATUBHUX HABHYOK CTYJICHTIB-MEIUKIB, sIKI TICHO CHIBIPAIlOBATUMYTh a00
BXKE€ CITIBOPAIIOIOTh 3 JIOJIBMH, (PI3MYHO Ta TICHUXOJIOTTYHO MOCTPa)XKAaTUMHU BiJl
BilHM, caMe TOMY OCOOJIMBa yBara IIOBHHHA TMPHUAUISTUCS OBOJOJIHHIO ITUMHU
HaBUYKaMH 3700yBayaMyd OCBITH TiJ 4Yac MPOXO/KCHHS KOXHOTO OCBITHBOTO
KOMITOHEHTa BIAMOBIIHOI OCBITHBO-TIpO(deciitHoi mporpamu. [ 2 |

3rigHo 13 cuiIabycoM OCBITHHOTO KOMIIOHEHTa ‘“‘@apmaxoiioris” 3100yBadi
OCBITM HaOyBalOTh HAcTymHi comianbHi HaBuuku (soft skills): uimicHICTS,
CIUIKYBaHHS, JI00 S3HICTh, BIAMOBIAANBHICTh, THYYKICTh, KOMaHJHA poOoTa.
AKTyaJIbHUM € PO3IIMPEHHS [BOTO TEPeNiKy i3 3MIlIeHHAM (OKYCYy Ha PO3BHUTOK
came OCOOHUCTICHUX SKOCTEH.

Metoro poOOTHM € TMONIYK HOBUX METO/IB HABUYaHHS, aJlallTOBAaHUX IS
opraHizaifii OCBITHBOT'O TPOIIECY 3 BUKOPUCTAHHSAM AUCTAHIIMHUX (HOPM HaBYAHHS,
JUIS. PO3IIMPEHHS OCOOUCTICHUX SIKOCTEW 3700yBauiB OCBITH B paMKax HaOyTTs
COITIATbHO-KOMYHIKATUBHUX HABUYOK I1iJT YaC BUBYCHHS (DapMaKOoJIOTii.

di3udHa 1 ICUX0JIOT1YHA Oe31eKa 0COOMCTOCTI € HEOOX1THOI YMOBOIO PO3BHUT-
Ky ii QYHKIIOHATEHUX MOMJIMBOCTEH, MPOPIIAKTHUKN IICHXOCOMATUYHUX MOPYIIEHbD,
peamizaiii ocoOUCTICHOrO TOTeHIiany. PO3BHTOK OCOOMCTICHUX SKOCTEH, a came:
KPUTUYHOTO MUCJICHHS, EMOIIIMHOTO 1HTEJEKTY 1 Pe3MWILEHTHOCTI, € MIJITXOM aJarTa-
Iii CTYZICHTIB Ta, 110 HE MEHIII BAXXJIMBE, OE3MMOCEePETHBOT yIacTi MaOyTHIX JIiKapiB B
ajanTailii 4ieHiB CyCHIbCTBA, 110 HA0YIM TPaBMATHYHOTO JOCBITY Yepe3 BiHHY.

Kputnune wmucnenHs HaOylo HOBOTO 3HAYEHHA 13  PO3TOPTAHHAM
iHbopMarliitHol BiliHM, 30UIBIIEHHAM KUIBKOCTI JDKepen iHQopMallii, po3BUTKOM
TEXHOJIOTI INTYYHOTO IHTEJIEKTY, a BMIHHSA MiJJaBaTd CYMHIBY MEIUYHY
iHdopMaIlifo, JIATH BHUKIIOYHO 3a IPUHIUIIOM JOKAa30BOCTI Ta IPOSIBISATH
KPEaTUBHICTh y TOIIYKY albTEPHATHUBHUX ITIXOMIB JIIKyBaHHA € HEBIiJ €EMHOIO
JaCTHUHOIO TIOBCSAKACHHOT JISITBHOCTI JTikaps. Jlo METOMIB Ta MPpUOMIB HAaBYAHHS IS
PO3BUTKY KPUTHYHOTO MUCIICHHS B KOHTEKCTI HAOyTTS COI[IAIbBHHX OCOOHMCTICHUX
HABUYOK, MEPCIECKTUBHUX JJII BUKOPHUCTAHHS il Yac BUKJIAaJaHHS (apMakoiorii, €
¢dpeiimoBi TexHomorii Ta mpuiiom iHcepT. Came BuUAM (PPEHUMOBHX TEXHOJIOTIH
JIOTIOMaratoTb CTBOPUTU CTPYKTYPHO-JIOTICTUYHI IMA0JIOHU [JIs CUCTeMaTHh3allil
BEJIMKUX 00CATIB 1HQOpMAIlii, 10 CHPOIlYy€e MPOILIECH aHai3y Ta CHUHTE3Yy, a TaKOX
oOpamJisie MPOrpaMHUI OOCAT AUCIUIUIIHU y OUIbI 1IHTEpakTUBHY Gopmy. B cBoro
4yepry, NpUHOM IHCEPT € BYXYUM Y 3aCTOCYyBaHHI, aje HE MEHII JI€BUM —
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MpU3HAYEHUH i1 POOOTH 13 TEKCTOM 13 3aCTOCYBaHHSIM CUCTEMH YMOBHHMX 3HAaKiB
JUISL COPOLIEHHS Mojajibiioro a”amizy [3]. EmoriiiHuii 1HTeneKT Oa3yeThcs Ha
CaMOYCBIJIOMJIEHHI, CAMOPETYJIALll Ta eMnarii. Y po3BUTKY Lii€i HABUYKM HA MEePIIUi
IJIaH BUXOJATh BMIHHS BIJCTEKUTU Ta 1IEHTU(IKYBaTH €MOIlli, MaTh i€BI
IHCTPYMEHTH BPETYNIIOBaHHS €MOLIHHOTO CTaHy JIJIsl ONTUMAIBHOTO KOHTCHHYBAaHHS
CBOIX MOYYTTIB Ta NpogeciiiHoi peakiii Ha HETaTUBHI CUTYyallli MpH B3a€EMOIli 3
namienTamu. [ 1, 5 ] g QopmyBaHHS €MOIIMHOrO IHTENEKTY CTYACHTIB
NEPCIIEKTUBHUMHU TSI BIPOBA/KEHHS € TaKi METOAM, K BOPKIIOIM, KOJIW HaOyTi
3HaHHS OUTBIIOI MIPOIO 3ajJeXaTh BiJi CAMMX YYaCHUKIB, HIK BiJl BUKIIaJaya, sIKUM
BUCTYIIA€ JIMIIE KOOPIAMHATOPOM abo ¢acuiiiTaTopoM Mpolecy, a y CTYACHTIB
(dopMy€eThCS BITUYTTA €MOLIMHOIO KOM(OPTY BiJ CyMICHOT pe3yJbTaTUBHOI POOOTH
Ha 3aHATTI, CTUMYJIOE€TbCA 3JATHICTh O €MIaTii 1 TOJEPAaHTHOTO CTaBJIEHHS 10
OTOUYIOYHX. TaKoX JI€BUM METOAOM PO3BUTKY €MOIIIIHOTO 1HTEIEKTY € BUKOPHUCTA-
HHSl pediiekcii Ha MOCTIMHIA OCHOBI, — Tpeba 3ayBakKUTH, IO CEpel MeAaroriyHux
IHCTPYMEHTIB MOBHHHI OYTHM NPHUCYTHI SIK OCOOMCTICHUHM, TaK 1 IHTEJIEKTyaJlbHUUI
TUNU pediiekciii. Pe3UnbeHTHICTh — 1€ JIIOJIChKA CIPOMOKHICTh JI0 MCHUXOJIOTTYHOT
MO3WTHUBHOI ajanTaiii B HECHPHUATIMBUX OOCTaBMHAX, 3JaTHICTh BHUCTOSTH,
BITHOBUTHUCS 1 HaBITh MICUXOJOTTYHO 3pocTH [4]. 15 po3BUTKY pe3UILEHTHICTHOCTI,
SK 1 KpUTUYHOTO MUCJICHHS, TaKOX MIIXOMSITh ekl BUAN (PPEUMOBUX TEXHOJIOT1H.
BukopucTaHHS MEHTaIbHUX Mall i CKEeTYHOYTHHTY JIO3BOJISIE JIOJAAaBaTH IHTEPAKTHB-
HOCT1 OapB, Bi3yalli3yBaTH JYMKH, BAKOPUCTOBYIOUH €JIEMEHTH apT-Tepartii.

VY migcyMKy MOKHA CKa3aTu, 10 MPOBEJECHUHN MONIYK Ta aHalli3 HOBUX METO/IIB
Ta TPUWOMIB HaBYaHHS [IJIs BIPOBA/KEHHS Il Yac BUKJIAAaHHS (apmMakoyorii
MOKa3aB HOB1 MOJIMBOCTI JIJIsl IPUJIJIEHHS] OCOOJIMBOI yBaru po3BUTKY KPUTHYHOTO
MUCJICHHS, EMOIIMHOTO THTENEKTY Ta PE3USIbeHTHOCTI. Uepe3 TICHUN B3a€MO3B’ 30K
OCOOHCTICHUX SIKOCTEH HaBeJeHI METOJIW Ta MPUHOMH MOXKYThb 3aCTOCOBYBATHCS SIK
JUIS. OUTBII TPUIIILHOTO PO3BUTKY OKPEeMOi HAaBMUYKH, TaK 1 OXOIUIIOBATH KiJIbKa
HarpsMiB ojJHo4YacHo. HactyrmauM etamom Oyze BIPOBAKEHHS METOJMIB B OCBITHIN
Ipolec Ta ONpaIfoBaHHA JUHAMIKM Ta pe3yJbTaTiB PO3BUTKY COIIAJIBHO-
KOMYHIKQTUBHUX HABHYOK 3/100yBayiB OCBITH B KOHTEKCTI BHUBYECHHS OCBITHBOTO
KOMITOHEHTa “DapMaKoioris’.
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Cexkuist 3. InHOBamiifHi MiIX0aM 10 MiABUIIEHHS AKOCTI (hapMaKoTeparii 3 MO3KIlii T0Ka30BOT MEIUIIMHH.

GAPMAKOI'ETUYHI MIAXOAU JO MIPOI'HO3YBAHHA
TEPAITEBTUYHOI E®FEKTUBHOCTI TA TOKCUYHOCTI JIIKAPCBKHX
3ACOBIB
€pmosienko T.1., Hlanmosaa O. M.

XapKiBChbKU HAIIOHAIBHUN METUYHUNA YHIBEPCUTET
ti.yermolenko@knmu.edu.ua

VYV Ham yac 1HGOpPMAIIITHO-KOMII IOTEPHUX TEXHOJIOTIH Oyne IyXe Ba)XKo
3HAWTH JIOJMHY, sika Hidoro He uyna npo Mmosiekyny JIHK. Haite yuni 9 knacy
MOXYTh HaM BigmoBicTH, mo wmojekyna JIHK ckmamaeTscs i3 JBOX CHipalbHO
3aKpy4YEeHHX TPOTWICKHO chpsimoBanux JaHiporiB. JIHK — ocHoBHuiT HOcCiH
iHpopmalii mpo OyAOBYy 1 CTPyKTypy OUIKIB OpraHiamy ska 3JaTHa [0
CaMOBIATBOPEHHA B pe3yibTaTl perviikamii. BiakpuTTs Ha MoyaTKy TpPEThOTo
TUCSYOJIITTS, TAaKOro SK po3mu(pyBaHHS TEHOMY, BHU3HAYMJIO HOBUW pIBECHb
PO3BUTKY HE TUIbKM MEIMIIMHM ajie 1 HayKH B IyioMy. ToMy cTaHAapTHI MIIXOIU B
JiKyBaHHI 3aXxBOPIOBAHb MIIJISTAIOTh TEPErsay BpPaxXxOBYIOUHM  CXWJIBHICTH [0
3aXBOPIOBaHb, IE€BHY OCOOJMBICTH OloTpaHcopmalii JIKapChKUX 3aco01B
0OyMOBJICHY HaJICKHOCTIO JIFOJAMHHM IO TMEBHOI pacH, eTHocy abo moiiMopdizMom
reHiB. Y 3B’SI3Ky 3 YUM, BIIOMOCTI PO €(EeKTUBHICTH JIIKAPCHKUX 3aC001B, OTpUMaH1
B OJIHIN KpaiHi HE MOXKYTh aBTOMAaTHYHO MEPEHOCUTUCH HA HACEJICHHS IHIIUX KpaiH,
TUM OUIbIII KOHTUHEHTIB.

Jlo iCTOpHMYHMX KpOKIB IO € TMepeayMoBaMu (apMaKOT€HETUKH MOXKHA
HaBeCTH Jeski mikaBi (paktu. Konu BuBUanach 37aTHICTh BIAPI3HATH 3ammax poKeBOi
Ta 4epBOHOI BepOCHM Ha JIOOPOBOJBISAX, OyJ0 BCTAHOBIEHO, IO OLIbIIIA YacTHHA
YYaCHUKIB JIOCIIUKEHHS BiIYyBalld 3amaxX POKEBOI BEpOCHW ajie HE BiIUyBadud —
YepBOHOI, 1HINIA YacTHHA — HaBMaku. A60 (HEHOMEH «CMaKOBOI CIIMOTH», KUK OYJI0
BCTAHOBJICHO IPH BXKMBAHHI MiCOJIOMKyBaya.

Ha cporogni Mm 3Haemo, IO IHAWBIAYaldbHI BIAMIHHOCTI YYTJIHBOCTI
OpraHizmMy J0 JIiKiB 00YMOBJIEHO IHTEHCHUBHICTIO 1X METa00JII3MYy, IKUH 3HAXOIUTHCS
miJ] TeHeTUYHUM KOHTpOJeM 1 TUX OiNKiB, sKi 3a0e3MeuyroTh iX BCMOKTYBaHHS,
po3moni 1 ekckperito. MeTabomi3M mpPOTUTYOEPKYIBLO3HOTO MpernapaTy 130Hi1a3uay
IUISIXOM aICeTHIIOBAHHS PO3MOJUIMB TAIlIEHTIB HA «IIBHJIKUX» Ta <«ITOBLIBHUX)
aleTWIATOPIB, IO OOYMOBIEHO TMOMIMOP(]I3MOM TeHy 130epMEHTY CHUCTEMHU
UTOXpOMY. Y 0CI0 TMpHU 3aCTOCYBAaHHI MIOPENAKCAHTY IUTUIIIHY 3yCTPIYalOThCA
BUIAJKK AaTHIOBOi peakiii Ha mpemnapar. BusBmioch, MO 1€ MOB’S3aHO 13
3HIDKEHHSIM CTIOPITHEHOCTI CHPOBATKOBOI OYTHPHIIXOJIiIHECTEpa3u 0 cyocTpaty abo
MOBHOIO BIJICYTHICTIO XOJIIHECTEPA3HOI AKTHBHOCTI dYepe3 MYTaIlil0 aKTHBHOTO
HEeHTPY (hepMeHTYy.

[HmMi mpukiIan, HAWBIMYyaIbHOI YyTIIMBOCTI TAIIEHTIB XBOPUX HAa CEPIIEBY
HEJIOCTATHICTh, SIKI MPUWMAIOTh MUTOKCWH. HeratwBHA Aisl TUTOKCUHY Yy BUTIISII
TJIIKO3UHOI 1HTOKCHKAIll TIOB’Si3aHAa HE TUIBKM 3 «HEKOPEKTHO» ITIPOBEICHOIO
JUTITANI3aI€10 aje 1 3 TEHETUYHO JAETEPMIHOBAHUM (HaKTOPOM MOIIMOP(PI3MY TeHY,
sk komye Tiaikompoein P [2, 4]. AT®-zanexni TtpaHcnopTHi Oinkm P-
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[JIKONPOTEIHU,  MEPEIIKO/KAIOTh  BCMOKTYBAaHHIO,  MPOHUKHEHHIO  Kpi3b
rictoreMaTu4Hi Oap'epu Ta 3a0€3MeUyI0Th BUAAIECHHS 3 KIITUH YYKOPITHUX CIIOJIYK.
Taxk, 1HriOyBaHHs P-TIiKONpOTEIHY MOPYIIy€e MEPEHIC TUTOKCHUHY 3 €HTEPOLUTIB Y
MPOCBIT KHUIIKOBHUKA, 10 MIABUIIYE KOHUEHTPALl Mpenapaty y KpoBi,
BUKJIMKAIOUU IHTOKCHKaIio[3].

3a JaHWMM HAYKOBIIIB, HAKOMUYEHO YUMAJIO 1H(OpMAaIlli sika JOBOJIUTH, IO
e(eKTUBHICTh AHTUTINEPTEH3UBHOI Teparii MpU 3aCTOCYBaHHS MpenapaTriB TPynu
[AII®, iHri0iTOpiB AHre€OTEH3MHOBUX peuentopiB | Tumy 3alexuTh Bl THILY
nonipmopdizmy reniB. Ilomimopdpizm reny CYP2D6 3MiHIoe dapMakoKiHETHKY [3-
anpeHoOokaropiB [1], ynmoBiipHIOE iX OGioTpaHC(OpMAaIliio, 10 MOACHIOE HeOaxaHi
edeKTH npenapariB JaHOI IPYIIH.

K TenepimnabomMy 4yacy HaKOMUYEHO 3HAYHUN (DAKTUYHUN HAYKOBUW MaTepial
CTOCOBHO (hapMakoreHeTuIll (EepMEHTIB, IO MeTaboJI3yI0Th MpenapaTd Tpynu
HII33, BHOcsuM 3MiHM 40 (QapMakOKIHETUKH, (PapMaKOJAMHAMIKA Ta PO3BUTKY
no614HOT A1l JiKapchkuX 3ac001B. Takok MPOBOIUIUCH JOCHIIKEHHS B OIIHII POJIi
nojgiMopdizmy TeHiB y nportektuBHid nii HII33 Ha BHHUKHEHHS KOJOTEPaTbHOTO
paky [5]. Okpim moniMopdizmy depmenTiB, 1o Meradomizytots HI133, icHyroTh iHII
J0JIaTKOB1 TeHeTW4H1 (akTopu. SIki BIIMBAaIOTH Ha €(EKTHBHICTh IpemnapariB y
OKpPEMUX TAIlIEHTIB, 30KpeMa, aHAJIbIC€TUYHUHN e(PEKT BINIMBAIOYM HA €KCIIPECitO TEHIB
1o koayioth ¢pepmentu 11OI-1 ta [IOI-2 [6].

Takum uywHOM, (apMaKOTEHETHYHI JOCITIKCHHS JONOMAaraloTh BHUSBUTHU
acormiamii MDK TEHETUYHHMMH MapKepaMu, e(QeKTUBHICTIO Ta TOKCHUYHICTIO
JTIKapChKUX 3ac001B, HEOOXITHOCTI KOPEKIli J103W TpernapaTty Ha OCHOBI T'€HOTHUITY
narieHTiB. Illo € mepcrnekTUBHMM HaNpSIMKOM Y CTBOPEHHI NEpCOHaTI30BaHO1
MEJUIIMHA BPAaXOBYIOUH BC1 HOPUAUYHI, €TUYHI, COIIAJIbHI HACIIJIKU SKI BUHUKHYTb
IIPY TCHETUYHOMY TE€CTYBaHHI B CKJIaIaHH] (DapMaKOT€HETUIHOTO TTACIIOPTY JIFOIMHHU.
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Cekuist 2. Pesynbrati (yHIaMEHTATIBHHUX Ta MPUKIATHUX HAYKOBUX JOCIIHKEHD MOTEHI[IMHIX Ta HOBHX
JKapChKUX 3ac00iB

BUBYEHHS CTYHEHIO BE3IIEYHOCTI M’AKHUX JIKAPCBKUX ®OPM
3 KBEPHETUHOM
€Epmosienko T.1., Mlanosaa O.M.
XapKiBChbKUW HalllOHATBHUN MEAUYHUNA YHIBEpCUTET,M. XapKiB. YKpaiHa
ti.yermolenko@knmu.edu.ua, om.shapoval@knmu.edu.ua

Beryn. Ha croroani 6e33anepedyHuMu € akTyalbHICTh Ta AOUUIBHICTh MOUIYKY
Ta BUBYEHHS MOTEHI[IMHUX JIKAPCHKUX 3aco0IB Il MICHEBOIO JIIKyBaHHS
TpaBMaTHUYHUX (OMIKOBUX) 3axBOproBaHb IKipu. Ile oOymoOBI€HO 3HAYHOIO
KUTBKICTIO MAaIli€eHTIB (B1IOMO, IO B YKpaiHi MIOPIYHO 3BEPTAIOTHCS MO MEIUYHY
nornoMory 6su3bko 80 THC. Mali€HTIB 3 OMIKOBUMH TpaBMaMH), SIKi MOTPEOYIOThH
MICIIEBOTO KOHCEPBATHUBHOTO JIIKYBaHHS 3a JIOIIOMOTOIO JIIKIB Y M’ SKUX JIIKAPCHKUX
dbopmax y BUINIAAI Maszed, KpeMiB, TeiB TOIO 3 PaHO3arolBaJIbHUMU,
AHTUCENITUYHUMHU  Ta/ab0  aHTUMIKPOOHMMHU  BJIACTUBOCTIAMHU. JloCHiTKEeHHS
HOMEHKJIATYpu M’ SIKUX JIKApChbKUX(POPM i JIIKyBaHHS OITIKiB, JO3BOJICHHX 0
3aCTOCYBaHHS B  YKpaiHi, IIOKa3ajio, II0)KOJHA3HUXHEMICTUTbKBEPLICTUH —
010JIOTIYHO  aKTUBHY  PEYOBMHY  (DJIABOHOINHOI  CTPYKTYpH  POCIUHHOTO
noxo/pkeHH.OCTaHHIM 32 paxXyHOK aHTHOKCHUJAHTHUX, MPOTH3aNajibHUX Ta
IIUTONPTEKTOPHUX BIACTUBOCTEH MOXKe OYyTH TEPCHEKTUBHUM ISl CTBOPEHHS
JTIKapChKUX 3aco0iB 3 PaHO3arolBAIBHOIO Ji€0. TakoXX JTOBEIEHO, 0 POCITHHHI
IpernapaTd Xouya IHKOJIM 1 TOCTYMAIOThCS CHUHTETUYHUM 3a €(EeKTHBHICTIO, ajie
nepeBakaroTh iX 3a Oe3meuHicTio. [lepeBara JiKiB NMPUPOJHOTO MOXOIKEHHS HaJ
CUHTETUYHUMHM TIOJISITAa€ B MiHIMI3aIil B iX (papmakoguHaMini MOOIYHUX TOKCHYHHX
e(eKTiB, peHTa0eabHOCTI M JelIeBU3HI BUPOOHUIITBA Ta BIIMOBIAHO — JOCTYITHIM
I[IHOBIM Hillli, III0 OOTPYHTOBYE iX HMIMPOKE BUKOPUCTAHHS B MEAUIIMHI. 3BaKarouu
Ha BUIICBUKIAJICHE OIHUMU 3 OO’€KTIB JOCHIIKEHHA Tpu BukoHaHHi HJIP
«®DapMakoioriyHe BUBUYCHHS TMOTCHI[IMHUX JIKAPChKUX 3aco0iB, IO MICTATh
O10JIOT1YHO aKTHUBHI PEYOBHMHU TPHUPOJHOTO TOXODKEHHS, JUIsI  JIIKYBaHHS
3aXBOPIOBaHb MIKIpH» Oy0 00paHO JiBa BapiaHTH Ma3i, MIFOYOK PEUYOBHHOIO SKUX €
kBepuetuH (MK-1 Ta MK-2). Bimomo, mo mNOYaTKOBUM €TamoM TIONMIYKY Ta
(dbapMaKkoJIOTi4YHOTO BUBYEHHS TMOTEHIIMHUX JIKApChKUX 3aco0iB € OIliHKa iX
0e3MeyHoCTI B yMOBaX 3aCTOCYBaHHS IpernapaTiB B 03aX, M0 Y JCKLIbKa JECATKIB
Ta COTEHb pa3iB NEPEBUINYIOTh YMOBHOTEPANIEBTHUHY Ta MOXYTh CIPUYMHHUTH
IHTOKCHKAIIIIO.

Omxe, MeTa nanoi poOOTH — BU3HAYUTHU CTYIIHb OE3MEYHOCTI TBOX BapiaHTIB
mazeit 3 kBepuetnuHoM MK-1 Tta MK-2 B mpomeci IOCHiKEHHS I1X TOCTPOi
TOKCUYHOCTI.

Martepianu Ta MeToaAM A0CTaiTKeHHsl. ['ocTpy TokcmuHicTh Mazeit MK-1 Ta
MK-2 BuBYaIM 3a 3araJbHONPUUHITAMH METOAWYHUMH pexoMeHaamismu JEL]
MO3 Vkpainu (3a pen. Credpanosa O.B., 2001 p.) Ha urypax o6ox crateit 3a yMOB
OJTHOPA30BOTO HANIKIPHOTO HAHECEHHS Ta BHYTPINIHBONLTYHKOBOTO BBEICHHS.
3HayeHHs 103 oOupanu BIAMOBIAHO A0 MeToauuyHux pekomenmamiin JEIl MO3
VYkpainu, B SKHX 3a3HAYEHO, MO MPH BUOOPI 703 JJIsT MPOBEICHHS EKCTICPUMEHTY
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JIMITYIOYMM TOKa3HUKOM MpPH BU3HAYEHHI TOCTPOi TOKCHYHOCTI € MaKCHMallbHa
no3a 4-ro KjIacy TOKCHUYHOCTI (MaJOTOKCHYHI pPEYOBUHU), sIKa JOPIBHIOE IIPU
HalkipHoMy HaHeceHH1 2 810 Mr/kr, a mpu BHYTpPIIIHHOUUTYHKOBOMY BBEACHHI —
5000 mr/kr. SIKuio us A03a HE BUKJIMKAE 3aru0eni TBapuH, BBAXKAETHCSA HEAOLIbHUM
BBEJICHHs OUTbIIO1 A03U. OTXKe I NPOBEIECHHS JOCTIIJKEHHs HaMu Oyiau oOpaHi
taki 1031 MK-1 ta MK-2: 2 810 mr/kr — npu HamkipaoMmy HaHeceHH1 Ta 5000 mr/kr
— MpU BHYTPILIHBOIUTYHKOBOMY BBEAEHHI, SIKI 3aCTOCOBYBAJIM OJIHOPA30BO LIypaM
camisiM Ta camkam. Ilicis 3acTocyBaHHs NpemnapariB 3a TBapMHAMU CIOCTEpIraiu
npotsiroM 14 NHIB Ta OLIHIOBAJIM KJIIHIYHI MPOSBU 1HTOKCHKAIlli, 3araJbHUNA CTaH
TBAapUH, BUKUBAHICTh, JUHAMIKY MacH Tila TBApWH, a MO 3aKIHYEHH1 AOCTIAY MICIsSA
BUBEACHHS TBapHUH 3 EKCICPUMEHTY, MPOBOJMUIM MAaKpPOCKOMIYHY OI[IHKY CTaHy
BHYTPIIIHIX OpPraHiB Ta CHCTEM, BUTATATU OPraHM Ta 3BAXYBAIM iX 3 METOIO
Bu3HaueHHsa kKoedimieHtiB Macu (KM). Otpumani ekcnepuMeHTaldbHI JaHi
CTaTUCTHUYHO OOpOO0JIeH1 3aralbHONPUHHATUMHA METOJaMU BaplaliiHOT CTATUCTHUKH.

Pesynbrat Ta iX 00roBopeHHs. 3a pe3ylbTaTaMd TPOBEACHOTO
JIOCJTIJDKEHHsI BCTAHOBJICHO, 1110 OJHOpa30Be 3acTocyBaHHs Mazeir MK-1 ta MK-2
IpU HAIIKIpHOMY HaHeceHH1 B 71031 2810 MI/Kr Ta mepopaibHOMY 3aCTOCYBaHH1 B
1031 5000 Mr/kr He BUKJIMKAE 3arubOesi mypiB Ta CHMITOMIB 1HTOKCHKAIII, PO IO
CBITYUTH 3HAYCHHS BHXXUBAHOCTI TBapuH Ha piBH1 100%. VY TBapun micus
oJiHOpa3oBoro 3actocyBanHs Mazedt MK-1 ta MK-2 ta y rpyni iHTaKTHUX TBapuH
IPOTATOM TEPMIHY CIOCTEPEKECHHS BiIOyBaeTbesl (i3iojoriuHe 30UIBIICHHS Macu
TUTa BITHOCHO BUXiAHMX naHux. Ha 14 neHb ekcriepuMeHTY Npu 30BHIIIHBOMY
orjsafai (i310JIOTIYHUN CTaH JOCTIIHUX HE BIAPI3HABCA BiJl 1HTAKTHUX TBapHH.
MakpockoniyHe JOCITIKeHHs] BHYTPIIIHIX OPraHiB 3acBIIYUIIO BIJCYTHICTh O3HaK
rino- abo rimeptpodii opraHiB, MOPYIIEHh KPOBOOOITY, 3amajeHHs, MyXJIUHHOTO
pocty. Ilpu ormsial MOPOKHUH TiTAa HE BHUSIBICHO HASBHOCTI MATOJIOTIYHOTO BMICTY,
craiiok. Po3paxyHOKk Ta mTOmambIIMKA aHai3 ITOKa3HUKIB KOE(IIi€HTIB Macu
BHYTPIIIHIX OpPTraHiB TBApHH 3aCBIMTYUB, 110 3acTocyBaHHs Mazeir MK-1 ta MK-2 ne
BUKJIMKAJIO 3MiH B 3HaueHHSX KM BHYTpIlIHIX OpraHiB MOPIBHSIHO 3 TBapHHAMU
IHTaKTHOT TPyIIH.

BucHoBok. Takum 4MHOM, BCTaHOBJIEHO 110 OJHOPA30BE 3aCTOCYBAHHS Ma3ei
MK-1 ta MK-2 npu HamkippoMy HaHeceHH1 B 7031 2810 Mr/kr Ta mepopaibHOMY
BBesieHHI B 71031 5000 MI/KT, SIKi € MAaKCUMaJIbHUMU J03aMU 4-TO KJIACy TOKCUYHOCTI
(MaJIOTOKCHUYHI PEYOBHHM), HE BUKIUKAIO CMEPTI a00 MATOJOTIYHUX 3MiH 3 OOKY
(GYHKIIOHAIBHOTO CTaHy oOpraHismMy TBapuH. lle cBiguuTh mNpPO BIACYTHICTH
TOKCUYHOI J1i MPU OJHOPA30BOMY HAMIKIPHOMY Ta MEPOPAITHHOMY 3aCTOCYBaHHI Y
mypiB MK-1 T1a MK-2 y wMakcumManpHUX J03aX 4-TO KJacy TOKCHYHOCTI
(MaJIOTOKCHYHI pedoBHHM) Ta Tpo Te, mo ix JI/Isp 3HaXoauThCSA 3a Mexamu 4-T0
KJIacy Ta Y pamMKax 5-TO KJacy TOKCHYHOCTI — MPAKTUYHO HEMIKIIJIWBUX PEYOBHH
3TiTHO 3 3arajbHONPUKMHATOI TOKCHUKOJOTIYHOK Kiacudikamiero pedoBuH K.K.
CumopoBa. Otxe, Ma3i 3 kBepueThHOMMK-1 Ta MK-2 MaroTh BHCOKHII CTYyIiHB
0€3MeYHOCT] Ta € MEPCIIEKTUBHUMH JJIsl TIOJAJIBIIOT0 BUBYCHHS T4 CTBOPEHHS HOBHX
JKapChbKUX 3acO01B JJIs JIIKYBAaHHS 3aXBOPIOBaHb LIKIPH.
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Cekuist 2. Pesynbrati (yHIaMEHTATIBHHUX Ta MPUKIATHUX HAYKOBUX JOCIIHKEHD MOTEHI[IMHIX Ta HOBHX
JKapChKUX 3ac00iB

KJIHIYHE JOCHAXKEHHA EGPEKTUBHOCTI JIKYBAHHSA
NPULIAIAKOBOI'O KAPIECY 3YBIB
3a0os0THa L.I.
JloHeUbKUi HAllIOHAIbHUM MEIMYHUN YHIBEPCUTET, YKpaiHa,
myhelp200@gmail.com

[IpumniikoBa o06sacTe 3y0iB € HalOUIbII Ypa3JMBOIO 1 CXWIBHOIO [0
narosioriynux 3MmiH [1]. JlikyBanHs mnpumuiikoBoro kapiecy (IIK) nmortenep
3aJIMIIAETHCS HEBUPIIMICHO MPOOJIEMOI0, HE3BKAIOUM HA HAYKOBI JOCATHEHHS [,
2]. InBa3uBHe nikyBaHHs I[IK BimOyBaeThCs y CKIAIHUX, 3 TOYKHA 30PYy PETCHIIT Ta
130J1511011  BiA BOJIOTH, KIIHIYHMX ymoBax [3]. Bce me moxke cTaTM NPUYHMHOIO
BUHUKHEHHS y TAIlIEHTIB €CTETUYHUX CKapr, MOSBU CHUMITOMIB TiNEPUyTIMBOCTI
nentuHy (I'JI) 1 3MeHmuTH TepMmiH (GyHKUIOHYBaHHS BinHOBIeHb [3]. Tomy
npoOneMa migBUIleHHS edeKTUBHOCTI JikyBaHHs [IK 3anummaeTscsi akTyaabHORO 1
nepeadavae mojanbiil JocaikeHHs [2]. Po3moBCIOMKEHICTh MIKPOTPIIIMH eMalli
MOCTIMHUX 3y0iB Jocsirae Maibke cra BijcoTkiB [4]. HeGe3neka iX HassBHOCTI moJisirae
y TOMY, L0 BOHM MOXYTh OyTH NUIAXaMU TPOHUKHEHHS MIKPOOPraHi3MiB 1
npuuruHOI0 po3BUTKY Kapiecy 1 ['Jl [4]. Tomy Hemoominka (akTopy HasBHOCTI 1
MIMOWHM TPIIUH eMajll MOYKe TIPUBECTU J0 3HIDKECHHS SIKOCTI JIiKyBaHHA [5]. MeToro
JOCJIIJDKEHHSI CTall0 BU3HAYEHHS €()EKTUBHOCTI 3alpONOHOBAHOTO JH(PEPEHIIIHHOTO
MiAX0y 10 IpernapyBaHHs TBEpAUX TKaHUH 3y0iB 1 MpoBeIeHHS MPo¢eciifHOI ririeHu
npu JikyBaHHi [1K y maimieHTiB MO1010T0 BIKY Y HAHOIMKYMH 1 BiaaeH] TEPMiHH.

VY nocnimkenni B3 ydacTh 50 ocid (30 xiHOK, 20 4ONOBIKIB, CepeliHIi BiK
23,28+5,52 pokiB),y sikux Oyno BigHOBieHOIIK y 72 3ybax. Yci marientu Oymau
PO3IOAICHI Ha TPH PiBHI 3a KUIBKICTIO pecTaBpalliii Tpyny BiAMOBIIHO O METOIUKH
npernapyBaHHsA Ta 0COOIMBOCTEH mpodeciiinoi ririeHu. B ocHoBwiil rpymi [ (O 1)
TEeXHIKa TIperapyBaHHS 3ajeXaja Bl TJIMOMHM MIKPOTPIIIUH eMajli 3TiIHO
3ampornoHoBaHoro crnoco0y [5]. ¥V koutposbhiii rpymi (KI') 1 ocHosHil rpymi 11 (O
II) mpenapyBaHHs TPOBOAMIIM Y MEKaX KIIHIYHO 1HTAKTHUX TBEPAUX TKAaHWH 3YOiB.
B OI' I 1 OI' Il Bunmansinm pentansHy OlomniBky ([IBb) 3 BecTuOymnsipHOI moBepxHi
3y0iB METOJOM TOBITpAHO-aOpa3uBHOTO umieHHs amapatom AIR-FLOW 3a
JIOTIOMOT OO TOPOIIKY Ha OCHOBI epiTpitonaAirFlow®Plus (EMS, Isetinapis) [4]. Y
KI' BectuOynspHy MOBEpXHIO 3y0a PETENbHO OYMINAIN BiJl Ha3yOHUXBIIKIAIEHb
noyipyBainpHO0 Tmactoto 6e3 ¢ropaCleanic (Kerr, CIIA). BukopuctoByBamu
aJre3uBHY CUCTEMY TOTAJIBHOTO MPOTPABIIOBAHHS VvV TTOKOJIIHHS
(AdperTMSingleBond 2 (3M ESPE)) i mikporiOpuaHuii KOMIIO3UTHUN Matepial
ceitinoBoro TBepAiHHs Filtek Z-250 (3M ESPE) 3rigno 3 pexomenpaaiisMmu ¢ipmu-
BupoOHuKa. ChopMOBaHi Tpyly HE BIAPIZHSAIUCS 32 BIKOM, CTATTIO, PIBHEM Tiri€HU
MOPOKHUHU poTa, mokasHukamu iHAekciB DMFT, PMA, pH portoBoi pinuam
(p>0,05). Sxicte pecrtaBpamiii omiHoBanu 3a kputepismu USPHS Ha nesb
BiHOBJICHHS, yepe3 6 1 12 wmicsauiB. EQeKTUBHICT, MNPU3HAYEHOTO JIKYBaHHS
BU3HAYAJIM 32 JTMHAMIKOIO TOKA3HUKIB €JIEKTPO30YyAIUBOCTI MYJbIH 3y0iB (METOIOM
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enexktpoogonTometpii (EOJI) 1 enekTponpoBiIHOCTI eMalli Ha Mexi 3y0-pecTaBparlis
(metomom enekrpometpii (EOM))[4].

Ilepen nikyBanHsM 1 micast BigHoBieHHs [IK rpymu cnocrepexeHHs 3a
00’€KTUBHMMM KPHUTEPIIMH JIOCTOBIpHO He BiApizHsiucsa, p>0,05. Haiikpami
pe3yiabTatd Oynu OTpUMaHi Oe3mocepeHbO TICs JIIKYyBaHHSIM. BigHOBIEHHS
BIJIMOBIJANIM €CTETUYHUM KputepisiMm sikocti. Ckapru Ha ['J] Oynu BiaCyTHIMH, IO
Oyno niaTBepkeHo nokazHukamu EOM 1 EO/I.

Yepes 6 micsauiB 0ys0 BU3HAUYEHO HE3HAYHE JOCTOBIPHE 3MEHUIECHHS CEPEIHIX
3HaueHb EOJl 1 30umbmienHss EOM B ycix rpynax. Takox Oyinu AlarHOCTOBaH1
nedeKTH BIIHOBIEHb 3a KIIHIYHUMHU KputTepismu. Y KI' BIAMIHHOCTI MIX
nokazHukamu EOM wyepe3 6 MicsliB Mmiciis JIIKYBaHHS 1 HA J€Hb BITHOBJICHHS OyiIu
outbmmmu, HK B OI' 11 OI' 11. Piznuus mix cepennimu 3HaueHHsasmu EOM B O 1 1
KT 6yna noctosiproto (p=0,05). Bigminaocteit mixk rpynoro OI' Il Ta OI' I 1 KI" He
oyno. B OI' I ckapru Oynu BiACYTHIMH, aje€ MiJl 4ac €JICKTPOMETPUYHOI OIIHKHU
pecraBpaiii B ogHOMYy 3y0i KpaiioBe NpWJISTaHHA Majo O3HAKH TOYaTKOBOTO
nopymenHs nuticHocti (EOM 2,1mkA). ¥V KT 36inbmennss EOM no 2,1-2,2MkA
Oyno y tprox 3ybax, y OI' Il — y nBox 3yOax. Ilokazauku EOJ 3y6iB KI' Oymnu
JIOCTOBIPHO MEHIIMMHU, HDK HIIKX Tpym. Piznuns mix 3Hauenussmu EOJ] 3y61B uepe3
6 MmicsuiB micis JikyBaHHA 1 gHeM BigHoBieHHS y KI' 1 OI" II 6yna Ouibiioro, HIX B
Or" I. BiaminnocTi y nokazuukax EOJl 6ynu noctoBipaumu mix KI' ta OI' 11 O 11.
Pizauni mix KI' 1 OI' II we 6yno (p=0,179). 3menmenns 3nauenb EOJ[ mo SMkA
ynBox mnamiedTiB KI' 1 ognoro mamierTa OI' I BignoBigano mosBi B HuX ckapr Ha [']1.

UYepes pik micis JIIKyBaHHs BiOYBajoCh MOJAJIbIIE 30UTBIICHHS MOKA3HUKIB
EOM, mo BiamoBijajio MOTIPIICHHIO KpalloBOro MpWIsATaHHS pecraBpariil. B ycix
rpymnax BiIMIHHOCTI Maju JOCTOBIPHHUM XapaKTep y MOPIBHAHHI 3 JHEM MPOBEICHHS
pectaBpaiiii (p<0,002). Pisauns mixk cepenniMu 3naueHHsiMu EOM gepes 12 micsiis
micys JiKyBaHHA 1 Ha aeHb BigHoBieHHS y KI' 1 OI' II 6yna goctoBipHO OO0,
Hik B OI' I. Takox depe3 pik Oylo BU3HAYEHO MOJAJBIINE HE3HAUYHE 3MEHIIEHHS
nokaznukiB EOJl, ax y mnopiBHsSHHI 3 naHeM BimHOBieHHs (p<0,001), Tak 1 3
criocTepekeHHsIM depe3 6 wmicamiB (p<0,009). ocToBipHI BIAMIHHOCTI MPU LBOMY
cnocrepiranmch y 3HadeHHsIX EOJl mibx OI' I 1 KT Ta OI' II (p=0,003 i p=0,043,
BinnmoBigHO). Pizauii mix KI' 1 OI' II He 6yno. OTxe, B yCi TEpMiHU CTIOCTEPEKECHHS
nokasankn EOJ] y rpymax moctoBipHo Bimpizusumucs (p<0,03). Cepen nedekrin
pectaBpariii OynuM BH3HAUYEHI HENONIKM SIK 3a CyTO KIIHIYHUMH, TaK 1 3a
€CTeTHYHUMH KpuTepisiMu. OaHak dactimie Oyiu MiarHOCTOBaHI Je(PEeKTH, AKI Maju
ix cnomydenns. Kommo3uTHi pecrtaBpamii Oynu 30epexeHl 3a KpUTepisiMU
«aHatoMigyHa ¢GopMa» 1 «BIAMOBIMHICTH KOIBOPY». [ledexkTn BiIHOBIEGHb Yepe3 pik
Oymu BigcyTHIMEU y 61 3y0ax (84,72 %): B OI' I —y 22 (91,67 %), y K[' —y 19 (79,17
%), B OI' I — y 20 (83,33 %). B OI' | He Oymo BU3HAYEHO BTOPUHHOTO Kapiecy i
cumntomiB ['Jl. Heznauno 6inbmia egextuBHicTh ikyBanHs y rpymi O 11, vk y KT'
(12 4,16 %), miaTBEpKY€E BAXIIMBICTh BUAAICHHS /b nmepen BITHOBICHHSM METOIOM
MOBITPSAHO-a0Pa3UBHOTO YUIIEHHS 3 BUKOPUCTAHHSIM €pITPITOIA.

TakuM uynHOM, MUGEPECHIWHUN MIAXIA 10 TEXHIKH MpernmapyBaHHS TBEPAUX
TKaHUH 3y0IB B 3aJIEKHOCTI BiJl IIMOMHU MIKPOTPIIIMH €Malll BIUIMBAE HA iX SIKICTh,
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o OyJIo MiATBEpPIKEHO AMHAMIKOIO MOKa3HMKIB. MOro 3acTocyBaHHS i BHIANCHHS
JIb MeronoM MOBITPSIHO-a0pa3MBHOIO YHWIIEHHS 3 BUKOPHUCTAHHAM MOPOIIKY Ha
OCHOBI €pITPITOJACHPHSIIO MIABUILIEHHIO epeKTUBHOCTI JikyBaHHs [IK uepe3 pik B
OI' 1, B cepenubomy, Ha 10,42% y MOpIBHSHHI 3 IHIIUMU I'PyHaMu CIOCTEPEKEHHS,
7€ TpernapyBaHHS MPOBOAWIOCH 3TiJIHO 3arajibHONPUUHATAM BHMoraM. OTpuMmaHi
pe3yJIbTaTH JO3BOJISIIOTH PEKOMEHAYBATH 3alpPONOHOBAHUI CHOCIO JIIKYyBaHHS IS
BUKOPHUCTAHHS y MPAaKTUYHIN CTOMATOJIOT].
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CYYACHMM IIIXIJ 10 JIKYBAHHS AKHE
3esarinuena FQ.K., A60acoBa A.b., ®@icyn O.0., Tpyraesa JI.M.
XapKiBCbKUW METUYHUHN YHIBEPCUTET
M. XapkiB, YKpaina
Im.trutaieva@knmu.edu.ua, oofisun.st22@knmu.edu.ua,
ababbasova.st22@knmu.edu.ua, ykzviahintseva.st22@knmu.ua

AxHe € HaWMOMMPEHIIIUM HIKIPHUM 3aXBOPIOBAHHSIM Y CBITi, SIKE TOPKAETHCS
omm3bko 85 % mromedt y Bimi Bim 12 mo 24 pokiB, a Takoxao 10 % mopocioro
HACEJICHHsI Y OUIbII 3pLIOMY Billl.

B mexax 70 — 90 % miaiiTKiB BiA4YBaIOTh aKHE IT1]1 YaC CTaTEBOTO J03PiBaHHS.
Yacrime 3ycTpiyaeThCs Y XJIOMUYMKIB, IO TOB’A3yIOTh 3 TIJABUIICHUM pPIBHEM
TECTOCTEpOHY. Y JOPOCIIOro HAacelIeHHs aKHE HaBIAKW 4YacTille 3yCTPIidaeThbes y
KIHOKOCOOJIMBO Yy 3B'I3Ky 3 TOPMOHAJIBHMMH 3MiHaMH (MEHCTPYaJbHUH ITHKII,
BariTHICTh, BUKOPUCTAHHS KOHTPALICNITUBIB) 1 MposBIsAeTbes y O0mu3bko 40 — 50 %
miciist 25 pokKiB, 110 y MOPIBHSAHHI 3 YOJIOBIKAMHU BJIB141 YacCTIlIIE.

Jlerka QopmMa akHe CHOCTEpIraeThCs HalyacTiiie, Yy BiICOTKOBOMY
criBBigHomeHHI 11e A0 80 % mamieHnTtiB. [TomipHi Ta Baxkki GopMH akHE3alMalOTh
saymmok y 15-20% unaakiB 1 BUMararoTh MEIUYHOTO BTPYYaHHS.

3a paxyHOK BI3yaJIbHMX MPOSIBIB y TAIIEHTIB BiA3HAYAETHCS TCUXOJIOTTUYHUN
nuckoMdopT y BUTJISAIL IeTIpecii, 3HIKEHHSI CAaMOOIIIHKY Ta 1H., 1 BIMOBIIHOT Teparii
notpedye o 50 %, sk cepen miIITKIB Taki gopociaux. Oxpim Toro 6mu3sko 20 %
HAIliEHTIB CTPAKIAIOTH Bijl 3anaibHUX pyOiiB[1].

Po3noBcroikeHHsI, IPOSIBU 1 HACIIKK XBOPOOHU PI3HATHCSA Y PI3HUX YaCTUHAX
CBITY, TaK, HAlPUKIIAJ, y KpaiHax i3 3aX1IHOI0 Ji1€TOI0 (0araTor Ha BYTJICBOJM Ta
KUP) aKHE 3YCTPIYAEThCSA YacCTillle, anpe/ICTABHUKH a31aTChKUX Ta adpUKAHCHKUX
ETHIYHUX TPYN MOXYTh MAaTH MEHIIY YacTOTy 3alajlbHUX aKHe, ajie BUIIMA PUUK
rinepnirmenTanii. Takuli cTaH3aXxBOPIOBaHHS TMOKa3ye HEOOXITHICTh KOMIUIEKCHOTO
IiAXO0My J0 JIIKYBaHHS aKHE, 1 Ma€ BKIIOYAIOYM MEIUYHY Teparlito, MCUXOJIOTIYHY
JIOTIOMOTY Ta KOCMETOJIOTTYHY KOPEKITIIO.

CydacHe JIKyBaHHS aKHE 3aJIKUTh BiJ CTYMEHs TSKKOCTI 3aXBOPIOBAHHS 1
BKJIFOYa€ TPU OCHOBHI MIAXOAMW: 30BHIIIHS Teparis,sdka BKIIOYAE 3aCTOCYBaHHSA
PETUHOINIB, OEH30LINEPOKCUIIB, AHTHOIOTUKIB, CHCTEMHE JIIKyBaHHS — OpajbHi
PETUHOIM, TOPMOHAJIbHA Tepamisi, aHTHOIOTUKH Ta Pa3oM 3 TEepaIi€lo 3aiMaroThCs
KOPEKIII€I0 CIOocOo0y JKUTTSA, M0 BKIIOYAE JIETY, MpaBuUjia JOTISAY 3a MIKIPOIO
(perymsipHe OYHINEHHS INKipH, BHUOIpP TIMOAJEPreHHOT KOCMETHKH, CBOE€YACHE
3BEpHEHHS 10 (axiBIsi)Ta yOpaBIiHHS CcTpecoM. PexomeHmamii MOXyTh OyTH
aJanToOBaHi JiKapeM MiJ IHIUBiTyaabHI 0COOIMBOCTI MAIli€HTA.

30BHIIIHA Tepamisi, K MICIIeBe JIIKYBaHHs, BUKOPUCTOBYETHCS JIJIS JIIKYBaHHS
JIETKUX Ta MMOMIpHUX (DOPM 3aXBOPIOBAHHS 3 BUKOPUCTAHHSIM

o OCH3O0UINEPOKCU/I: TPOTU3AMAIBHUN Ta aHTUMIKpOOHUN 3acid, w10
nonomarae ycynyTtu oakrepii Cutibacteriumacnes;
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o peTuHOiInu (ajananaeH, TPETUHOIH, 130TPETUHOTH): CIPUSIOTH OHOBJIEHHIO
HIKIPH, 3aM100IraloTh 3aKynopli mnop;

o a3e’aiHOBA KHUCJIOTA: 3HUXKYE 3allaJIeHHs, OCBITIIIOE IOCTAKHE;
. KJIIHJAMILKH 200 epUTPOMILIMH — MICLIEBI aHTUO10THKH;
o CaNIIMIIOBA KUCIOTA: M'IKO BUIITYIIY€E LIKIPY Ta OYHUILAE [TOPH.

[Ipu cepenHbOMY Ta TSKKOMY CTYNEH1 aKHE3aCTOCOBYETHCSI CUCTEMHA Tepartis
3 MOXJIMBUM NPU3HAYEHHSAMHACTYTHUX 3aC001B JIIKYBaHHS:

o AHTUOI0TUKM (TETPALMKIIHU, TOKCULMKIIIH, MIHOIUKIIIH): 3MEHUIYIOTh
3amnajieHHs Ta MPUTHIYYIOTh OaKTepii;

o 130TPETUHOIH (CUCTEMHHUM PETHUHOIN): MOTYXHUU 3aci0 A JIKyBaHHS
BaXKUX (OPM aKHE, OJIHAK MOTPeOye KOHTPOIIO YEPE3 MOKIIUBI MOOIUYH1 €PEeKTH;

o rOpMOHaJIbHA Teparis (OpajibHI KOHTpalenTUBU ab0 aHTHUAHJIPOTCHH):
3aCTOCOBYETHCS Y KIHOK 3 aKHE, MOB'I3aHUX i3 TOPMOHAIBHUMU MOPYIICHHIMHU[2].

KocMetnuHi npoueaypu BUKOPUCTOBYIOTh, SIK JIOMIOBHEHHS y JIIKYBaHHI, SK€
J€BOJIONOMArae MOKPAIIUTH CTaH IKIPH, A0 HUX BIAHOCSTH:

° XiMIUH1 TUTHTYA  (TJIKOJIEBA, CaJIMIOBa KHCJIOTA): TOKPAaIlyIOTh
TEKCTYpY IIKipH, YCYBalOTh IOCTAKHE;

o Ja3epHa Ta CBITJIOBA Tepallis: MPUOUPAIOTH 3alajicHHs Ta 3MCHIIYIOTh
KUTBKICTh OaKTEPiif;

o MIKpoJiepMadpa3is: BUPIBHIOE MIKIPYy Ta 3MEHIIYE IIPAMH;

o 1H'eKITT KOPTUKOCTEPOIMIB: JUIs JIKYBaHHS BEIMKHUX 3allaIbHUX BY3JIIB

[3].

Cnucok JiiTepaTypHuUX JAKepe:
1. Dermatol Ther. 2022 Apr;35(4), Low-dose oral isotretinoin for the treatment of
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analysis Fatimah Al Mugarrab 1, Amer Almohssen.
2. J Drugs Dermatol. 2023 Jun 1;22(6):554-558, Ceramide-Containing Adjunctive
Skin Care for Skin Barrier Restoration During Acne Vulgaris Treatment Zoe Diana
Draelos, Nada Baalbaki, Gene Colon, Brigitte Dreno/
3. G.Ital Dermatol Venereol. 2020 Jun;155(3):280-285. Chemical peeling for acne
and melasma: current knowledge and innovations Claudio Conforti, Iris Zalaudek,
Roberta Vezzoni .
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BUKOPUCTAHHSA MDMA B JIIKYBAHHI IITCP
3eaencoka K.O., 3uonr T.T.
XapKiBChKUI HalllOHAJbHUN MEIUYHUI YHIBEPCUTET, M. XapKiB, YKpaiHa,
ttzyonh@knmu.edu.ua

[HoctrpaBmaTtnunuii crpecoBuit posnan (IITCP) — ue xpoHiuHe mopyrieHHs
NICUXIYHOTO CTaHy, WI0 MOX€ PO3BUHYTHCS IICIAS TpaBMAaTUYHOI MO
[Hommpenicty nocsirae Big 1% no 9% cepen uuBuUibHOrO HaceneHHs 1 Big 11% mo
50% cepen BIMCHKOBUX. BUIbIl ypa3nWMBUMH 10 I[LOTO CTaHy € XIHKH, OCOOU 3
NCUXIYHUMHU po3TaaMu abo Ti, XTO Ma€ HU3BKUUI PIBEHb COLIAJIBHOI MIATPUMKHU.
KiiHi4H1 NpOTOKOMM JIIKYBaHHS BKJIIOUAIOTh TICHUXOTEpariio Ta (apmakoTepariio,
nonpuTe, 1Mo 0araTo MaLIEHTIB NEPEKUBAIOTH TPYAHOLIL, TakKl SK MOOIYHI epeKTH
MEJMKaMEHTIB UM HU3bKa €()EeKTUBHICTH JIIKyBaHHs. BillHOCHO HOBHII MeTON Tepamii
MDMA-AT («MDMA-assistedtherapy», mncuxorepariis 3 BHKOPHUCTaHHSIM 3,4-
meTmieHiokci-N- meramderaminy) nokazye oOHaIIHINBI pe3yabTaTH Y 3MEHIIEHH1
cumnToMiB IITCP, ane nutanHs Horo Oe3mekH W €eKOHOMIYHOI JOIUILHOCTI BCE IIIE
noTpeOyeaeTaTbHOTO BUBUCHHS.

MeToro podoTu € gociijpkeHHs BukopuctanHss MDMA mus tepamii TITCP,
OIliIHKa HOTO e(hEeKTUBHOCTI, OE3MEeKH Ta MOKIMBOCTEHN IHTErpallii B YUHHI JIKYBaJbHI
ITIXO/IH.

Marepianu # wmeroau. I JOCATHEHHS TIOCTaBJICHOI MeTH Oynu
IpoaHali30BaHl MeauuHa Ta (apmaleBTUYHA JiTepaTypa, KIIHIYHI MPOTOKOJH
JIKyBaHHSI.

Pe3yabTaTH. 3a11iKaBICHICTD Y OI0JaHH1 CTUTMU MICUXOACIIYHUX PEYOBUH IS
nmikyBanHs [ITCP migkpimitoeTbcsi YHCICHHHUMH EKCIEPUMEHTaMH 3 PI3HUMU
pEYOBUHAMM:  KeTaMiHOM, mcwionubiHom, Tpunrtaminom (LSD), N, N-
AUMETHATpUIITaMiHOM (astBacka). Haiikpari pe3ynbpratu mokaszye came MDMA. [2]

MDMA wMae 3HauyHMI BIUIMB Ha HEHPOOIOIOTiUHI MPOIECH, IO JOTOMarae
nikyBatu [ITCP. Bin 3HMKYy€E aKTUBHICTh aMUTIQJIH, 110 JOTIOMArae 3MEHIIUTH CTpax
1 mokpaiye poOOTy 3 TpaBMaTHUYHUMHU crioragamu. CTUMYITIOYHA MPedpPOHTAIBHY
kopy, MDMA nokpaiitye eMoIiiiHy peryssiiito i 31aTHICTh 10 pediiekcii.

VY rinokamIii — MOKpalrye namM'siTb Ta 3MEHIIYE CUMIITOMH, Taki K (rembexu.
KpiM Toro, BiH BUBUIbHSIE OKCUTOLIMH, IO CHPUSE JTOBIP1 Ta €MOIIMHOMY 3B'SI3KY, a
MIABUIICHHS PIBHS CEPOTOHIHY JI0NIOMArae 3MEHIIINTH TPUBOXKHICTH 1 IeTpecito. [2]

3a paHumu Benukoro nociaiypkeHHs 2020-2022 pp., MDMA-AT 3nHauHO
smeHmuB cumnTomu [ITCP, 3an3uBmu 3aransauii 6an CAPS-5 Ha -23,7 nopiBHSIHO 3
-14,8 y rpymi miane6o, 1o nokasye pizHuIlo B jgikyBaHHi -8,9 (P < 0,001). Benuunna
edpexry s MDMA-AT nopiBHsHO 3 Twtanie6o ctanoButh d = 0,7. Kpim Toro, Teparris
MDMA noxpamuna QyHKIIOHyBaHHS, 3HU3UBIIHN KAy iHBamigHocTi [lluxana Ha -
3,3 B mopiBHsAHHI 3 -2,1 mia mianebo (pisauns -1,20, P = 0,03, d = 0,4). 86,5%
yaacaukiB rpynmu MDMA-AT moxkasany KIiHIYHO 3HA4yIe MOKpamieHHs micas 18
TWXKHIB, a 71,2% Ounbiie He BignoBiganu kpurepism I[ITCP. V rpyni MDMA-AT
TaKkoXX Oyyo OuIbIlle YJacHHKIB, siki mocsrim pemicii (46,2% nporu 21,4% y rpymi
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miaie6o). [3]

V¥ Mmeraananizax Oyno nmokasaso, mo teparnist MDMA npu3BoauTh 10 3HAYHOTO
3HIDKCHHS TSKKOCTI CHMITOMIB IIOCTTPABMATHYHOTO CTPECOBOTO PO3JIAY, OIMIIHEHOTO
3a mkanoo DSM-5 (CAPS-5), mopiBHSIHO 3 KOHTPOJIBHOIO TPYIIOKO.

[lamientu, sxi orpumyBanu MDMA-AT, manu BumMA piBeHb 3HAYYL[O1
BIJIMIOBII1 Ta peMicii, aHDK Ti, XTO OTpUMYBaB Iutanie0o. OgHak MK rpynaMu He 0yio
BUSBIIEHO CYTTEBHUX BIIMIHHOCTEH Yy 4acTOTI MOOIYHUX €(eKTiB abo CyIilMAaTbHUX
TyMOK. [4]

VY nocaimxenni Ha nodatky 2024 poxky 90 yuyacHuKiB Oyiu paHIOMI30BaHi IS
orpumanHss MDMA-tepanii (46 ywyacHukiB) abo muiane0o (44 y4yacHUKH) Mig 4ac
TPhOX CKCIICPUMCHTAJIBHUX CEaHCIB, 3 TphOMa IIATOTOBYMMH Ta JEB'SIThbMa
iHTerpamiiiuMu cecismMu. CUMIITOMU OIIHIOBaNIU 3a aornomororo mkan TAS-20, SCS
ta [ASC 4epe3 nBa Mmicsill micisi ocTaHHbOTO ceancy. Tepamiss MDMA npussena 1o
3Ha4YHOro TokKpamieHHs1 moka3HukiB TAS-20, SCS Tta Ouibmocti daktopis [ASC,
TaKUX SIK MDKOCOOMCTICHI KOH(JIKTH, 17eani3aiiss po3dyapyBaHHs, MpoOIeMu
MOKHUHYTOCTI Ta CaMOCBIIOMICTh. Byso MOMIYeHO 3HAYHHMI TO3WTHUBHUN BIUIMB Ha
TPaHCAIaTHOCTUYHI TICUXIYHI MPOILECH OCOOMCTHX TMEpeKUBaHb, SKI YacTO
aCOIIOIOTHCS 3 TOTAHUM PE3YJILTATOM JIKYBaHHS. [5]

Mopens Teparmii 3a gonomorotro MDMA, saka npoxoauna y 3 ¢a3u KIHIYHUX
BUIIPOOYBaHb, CIPSIMOBYBajla yBary Ha TWIATPUMKY YYaCHHKIB 3a JIONIOMOTOIO
KBaTi(hiKOBAHUX 1 EMIIATHYHUX TEPAICBTIB, MOIHPOPMOBAHUX PO TpaBMH. BUsSBIEHO
CYTT€BE TOJIMIIEHHS CTaHy B IPYI «IUianedo 3 ICUXOTEPAIi€oy», 0 CBIIYUTE MPO
BIUIMB OYIKyBaHb YYaCHUKIB 1 TepameBTiB. MalOyTHI JOCHIKEHHS MAaroTh
BU3HAUWTH, 4u migcuioe MDMA  edeKkTHBHICTh IHIIMX JOKAa30BHX METOIB
nikyBanHs [ITCP 1 sk onTuMizyBaTu HOro BUKOPUCTAHHS B PI3HUX KOHTEKCTaX. [6]

Jlns omiHkM eKoHOMiuHOi edekTuBHOCTI Tepamii MDMA y mnarieHTiB i3
xpoHiyHUM [ITCP cepenuboro abo BaKKOTO CTYMEHsS TSXKKOCTI BUKOPHCTAIA
CrieliajJbHy MOJIeb, SKa BPaXxOBY€ 3MIHHM B CTaHl 370pOB’s MaIli€eHTiB. JlikyBaHHS
nependavano 3 migroroBunx (90 xBunauH), 3 iHTepBeHmiiHUX (8 romamH) 1 9
iHTerpamiianx (90 XBUIWMH) CceaHCIB, 3arajbHa TPHUBAIICTh SKHUX CTaHOBHIJIA
npubnuzno 4 wmicsmi. [lim yac ceaHCIB y4YaCHUKH OTPUMYBAJU IICUXOTEpAIiio y
noeaHanHi 3 MDMA a6o murane6o. IlamieHTr oriHOBaIMCs 3a piBHEM MTOKpAISHHS:
BincyTHICTh [ITCP, nerkuii ITTCP, Baxkwuii [ITCP a6o, y kpaliHix Buagkax, CMepTh.
JlocnmimKeHHsT BpaxOBYBAJIO peaibHI JaHl KIIHIYHUX BHUIPOOYBaHb 13 S-pIUHUM
criocTepexeHHs M. Y pe3ynbTaTi 0azoBuii mokasHuk edektuBHOcTi BUTpaT (ICER)
cranoBuB $83 845 3a ommH pik XKUTTA 3 TomnpaBkoro Ha sKicTh (QALY). Xoua
Butpatn Ha Tepamito MDMA-AT ($64 745) Oynu BUIIMMH, HDK Ha CTaHJIAPTHE
mikyBanns ($33 132), repamis 3 MDMA 3a6e3neunna npupict QALY na 0,377. Kpim
TOTO, JJOBIOCTPOKOBI BUTPATH Ha MEIWYHI mocayru Oyiau MmeHmmmu 11t MDMA-AT,
HIXK JJIs cTaHgapTHOI Teparmii. [le cBimuuth mpo Te, mo tepamisst MDMA-AT moxe
OyTH EKOHOMIYHO BHWTIJTHUM BapiaHTOM IS JIIKYBaHHS TAIIE€HTIB 13 TSKKUMU
dbopmamu [ITCP. [7]

[Monepenni nocnimxkenuss MDMA niis moCcTTpaBMaTHUYHUX CTPECOBUX PO3aiB
MoKa3ajau, 10 Ti, XTO HemoAaBHO oTpuMyBaB JikyBaHHs CI33C (cenexkTUBHUMU
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1Hri0iTOpaMu 3BOPOTHOTO 3aXOIUIEHHS CEPOTOHIHY), MOXYThb HE TaK CHJIBHO
pearyBatu Ha MDMA. lle mae miarpyHTs s HOJANbIIMX 1 TIHOMIUX JTOCHIIKEHb,
AK1 OXOIUTIOIOTh aHAMHE3 >KUTTA 1 XBOPOOM MALIEHTIB, MOMEPEAHI KypCH JIKyBaHHS
TOLLO.

€Bporeiicbke areHTCTBO 3 JIKAPChKUX 3ac00iB  pO3TIsae  MOKIMBICTD
nocyiadiaeHHss O0OMeXeHb MIOJ0 HApKOTMYHMX 3aco0iB. g ycHilIHOTO
BIIPOBaKeHHs TcuxozeniyHoi Tepamii (PAT) HIMEIpbKi HayKOBII 3a3HAYaloTh
notpedy B 3a0e3nmedYeHHl KOMIUIEKCHOI'O MiAXOAY LI0J0 LbOro MHUTAHHS, a caMe
OCBITH1 pecypcu Ta (piHAHCYBaHHS AJIA AOCHIIKE€Hb, €TUYHI NMPUHUUIIU, KYJIbTYPHY
KOMIIETEHTHICTb 1 CITIBIIPAIIIO MIXK YPSIJIOM i CEKTOPOM OXOPOHHU 310pOB’sl. [8]

BucnoBkn. MDMA y cynpoBozi ncuxorepamnii € NepCrleKTUBHUM METOA0M
nikyBanHs [ITCP, oco0nuBo JJ1s MAalli€HTIB, K1 HE pearyroTh Ha CTaHJAPTHI METOIU
tepamii. JlikyBaHHS 3 BHUKOPHUCTAHHAM TIicUXofenika oOQIUiifHO MPOBOJSATH B
ABctpanii. AmepukaHcbka (apMaleBTHUUHA acouiaiis 3asBuia, IO pPO3pooOKa
IPOTOKOJIIB JJisi IIHPOKOTO 3aCTOCYBAaHHS BUMArae MOJANBIIUX IOCTIIKEHB. J[is
VYkpainu 1151 TeMa € HOBOIO, 1 TIOKH [0 BOHA HE BKIIIOYEHA JI0 CTAHJIAPTIB JIKyBaHHS.
Y 2024 poumi MO3 Vkpainu 3aTBepauiio YHI(pIKOBaHMNA KIIHIYHUA MPOTOKOJI
MEIWYHOT JIOMOMOTH TAalllEeHTaM 3 TOoCTpor peakiieto Ha crpec, IITCP Ta
NOPYIICHHSIM ajamnTailii, B SKOMY 3aTBEpAWJIN TEPEBAKHO KIACHYHI METOIU
JKYBaHHS, BKIIOYal0Yu hapMaKkoTEpaIlito Ta ICUXOTEPAIIito.

Excrieptu BU3HAIOTH, L0 1LI€W HANPSIMOK Ma€ TEPCIEKTHBY, aje 3a3HayaloTh
HEOOXITHICTh MOJIONaHHS CYCHIJIbHOI CTUTMH, a TaKOXX PO3pPOOKH pErjJaMEeHTIB Ta
BIJIMOB1IHOT 1HOPACTPYKTYPH, sIKa BiJMoBigaia 6 nmorpedam ykpaiHChKHX MAII€HTIB 1
pecypcam. He3Baxkaroum Ha BUCOKY €(PEKTHBHICTH 1 IPUHHATHUN Tpodiis Oe3neku,
HAyKOBIIl HATOJIONIYIOTh Ha HEOOX1THOCTI MOAQIBIINX JOCTIKEHb 3 i€l TeMu. SKkum
Ou He Oyio pilIeHHS IOJO TICHUXOJEIIKIB, OJHUM 13 HAWBaroMmiImux eJIeMCHTIB
JIKyBaHHS 3aIMIIAETHCS CaMe IICUXOTepartis.
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Cexuist 3. InHoBawiiiHi MIXO0AM 10 MiJABUIIEHHS SKOCTI (hapMaKoTepartii 3 MO3MIIIT JOKa30BOT METUIIUHH
BIOJIOI'TYHUM ITPO®LIIb BICIIN MABII

Kpasuyenko B.M., Ceniwk I.B., ®inimonosa H.I.
HanionanbHuil apmarieBTHUHUI yHIBEpCUTET, XapKiB, YKpaiHa
citochrom@gmail.com

Pe3tome. Ilotounmii cmamax Bicnu Man (MPX) craB rioGanbHUM
MATAHHSIM 3aHEMOKOEHHSA 3a OCTaHHI KUIbKa MicdiiB. MPX — 11€ 300HO3HE
3aXBOpIOBaHHs, cnpuunHene BipycoM MPX (MPXV), sxuii € ogHUM 13 BHUIB
Orthopoxvirus. Takum YUHOM, BiH CXOXKHMH Ha HaTypaJbHy BICIy, CHPHYUHEHY
BIPYCOM HaTypallbHOI BICIH, 1 JIOBEJIEHO, 10 BaKIMHU Ta MpenapaTd MpOTH
Bicnu 3axumiaroTh B MPX. Xowa MPX He € HOBOWO XBOpPOOOIO 1 PiIKO
OPU3BOJUTH /10 JIETAILHOTO pe3yibTary, moTouHuil cnamax MPX y kinbkox
KpaiHax € HEe3BMYaWHUM, OCKUJIbKM BIH BiJIOYBAa€ThCS B KpaiHaxX, Kl HE €
eHaeMiyaumu it MPXV.

Tomy, anHami3z JOCHDKEHb MIOAO0  OIOJOTYHMX, KIIHIYHUX Ta
€I11JIEMIOJIOTIYHUX ACMEKTIB BIPYCY € KOPUCHUM JJIS MiJBUILCHHS 0013HAHOCTI
npo mnepenayuy MPXV, cumnTomu Ta o3Hakd, NPopUIAKTHKY Ta 3aXo]u
3aXUCTy. AHa3 JITEPATYpHUX JAaHUX HAJA€ 3alliKaBJICHICTh y IPOBEJICHHI
JOCIIKEHb g TmoAaiblioro po3yMinHs MPXV 3 meroo 6opoTsbu 3
HUHIIIHIM CITAJIaXOM Ta MOKPAIeHHS MEIUYHUX MMOCIYT 1 MPaKTUKHU.

Kuarwuosi ciaoBa: Bicnma masn, MPX, MPXV, BipycHuil cranax, HOBI
1H(eKI1HHI 3aXBOPIOBAHHS.

Beryn. Bipyc Bictiu maBn (MPXV) BigHOCHTBCS 10 cimeiicTBa Poxviridae min
Ha3Boro Orthopoxvirus. Ileii Bipyc BuKInKae iHGEKINO 3 KIIHIYHOW KapTHHOIO, IO
Harajye HaTypajbHy BICIly, SIKa CHpUYMHEHA 1HQEKII€I0 BipyCcy BITPSHOI BICIIH.
MPXV Bnepme OyB BuniieHudt y 1958 pomi Big nabopaTopHUX MaBm i3
3aXBOPIOBAHHSM, CXOXXUM Ha BICIy, y JAOCHimHUIIBKOMY TIeHTpi Konenrarena B J{anii
[1, 2]. Tenomui mocmimxeHHs oxapaktepu3yBau MPXV y kpainax LlentpanbpHOi
Adpukn O6acetiny Konro ta 3aximHoi Adpukn 3 nudepeHIiaasHo0 eniaeMioNoTieo
Ta KIiHIYHUMU mposiBamu [3]. binmemricts cnamaxie MPXV 3a mexamu Adpuxu
MOXOAATH 3 KpaiH 3aximHoi AGQPUKH 3 MEHIII BaXKUM 3aXBOPIOBAHHSM 1 MEPBUHHOIO
iHekiero [4].

MeTta Ta 3aBaaHHsl aocaixxkenHsi. [IpoananizyBatu JOCTYNHY JITEpaTtypy
npo MPXV 3 MeTor y3arajJbHUTH JIOCTYIIHI JaHl IOAO0 OCHOBHUX O10JOT1YHUX,

KJIIHIYHUX Ta €MiIeMI0JIOTTYHUX aCMEKTIB BIpyCy Ta Ba)KJIMB1 HAYKOB1 BIIKPUTTSL.
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PesyabTatHn Ta ix oOrosopenHs. 3 mnouatky 2022 poxy BcecitHi
opraHizanis oxoponu 310poB’st (BOO3) nmoinomuna npo sunagku MPX y kiabkox
perioHax, 1m0 BKa3ye Ha TPUBOXXHY MOBTOpHY mnosiBy MPX. V tpaBHi 2022 poky
BOO3 mninrtBepauna cnanax MPXV B Adpuii Ta HeeHAEMIYHUX KpaiHax CBITY,
ocobnuBo B €Bpomni. CtanoMm Ha yepBHEeHb 2022 poky [lanamepukaHcbka opraHizailis
oxoponu 310poB’ss (PAHO) i BOO3 (PAHO/WHO) 3adikcyBanu 3aramom 1423
nigTBepakeH1 Bunagku MPX y 31 HeenneMiuH1i kpaiHi 6€3 CMepTelbHUX BUIIAJIKIB.
bnuspko 87% umx BuUmaakiB Oynu 3apeecTpoBaHl y 23 KpaiHax €BpOINEHCHKOTro
periony [5]. 3pocio 3aHEMOKOEHHS 11010 MOTOYHOTO cnanaxy MPX, ocKiibku iCHY€
nediuUT HOBUX 3BITIB, 1 11€ MPU3BEJIO J0 MOIIMPEHHS OMaHINBOI IHPOpMAIIii.

MPXV wmae naomaniroroBuii renom JIHK 13 196858 map ocnoB (bp) 13
npubau3Ho 200 renamu [6]. SIK OPTOMOKCBIPYC, MO0 r€HOM MICTUThH JIB1 TE€JIOMEpH,
IO CKJIAJAIOThCS 3 IMEHTHUYHHUX, ajle TMPOTHIICKHO OPIEHTOBAHUX IMOCIIJOBHOCTEH
KOPOTKHX TaHaeMHHuX noBTopiB [7]. Ll o6macth iHBepTOBaHMX KIHIIEBUX MOBTOPIB
(ITR) cranoButh mnpubauzuo 3% (6379 bp) renoma MPXV 1 Gepe yuacts y
perutikaiii Ta IHKancymsuii reaomy [8].

MPXV xonye Bci (epMEHTH TpPaHCKPUIILII Ta peruiikaiii, HeoOXimHl s
BipycHOro renomy [9]. Byno BucyHyTO rimoTe3sy, 110 Mporpecyryda BTpaTa TeHiB,
HECYTTEBHUX [IJIsl TATOT€HE3y JIIOJWHU, MPHU3BENa J0 MOSABU BHCOKOAIANTOBAHOTO
BIpYyCY, SIKMI BUKJIMKA€ CEPHO3HI 3aXBOPIOBAHHS Ta 3/IaTHUN €()EKTHUBHO Ta HIBUIKO
nepeAaBaTuch Bin JIOAWMHU 10 doauHu [9, 10]. BiamoBimHO 10 IOCTIIKEHHS,
npoBeaeHoro Enge Ta #oro xoseramu, Bapiaiis KUTBKOCTI KON T€HIB MOXE OyTH
KIIIOYOBUM €JIEMEHTOM Y peryitoBaHHI npunatHocTi Bipycy [11, 12]. Cepeq MPXV
Oyno BusBiIeHO nosiMop(di3M y Hekoayrouiid obiacti ITR 3 12 Bapiantamu. Yotupu 3
23 (17,4%) mOCHIIOBHOCTEH IIJIOTO TEHOMa TIOKa3alud 3HAYHY TEHOMHY
HecTaOumpHICTh BHmIe mpaBoro ITR. Jlememis po3mipom 625 bp Mixk ocHOBaMuU
189820 1 190444 Oyma mpucyTHS B KOJIEKIIli 3pa3KiB (po3TalryBaHHS T€HOMa Ha
ocaoBi MPXV-COG 2003 358). MPV-Z-N2R i niepmti 103 bp 0CHOBHOTO KOMILIEKCY
ricrocymicHOCTi Kiacy [-momioHoro mpoteiny (OMCP) poxy Orthopoxvirus
BHJIATIAIOTHCA 1Ti€r0 neneniero. dynkiis MPV-Z-N2R neBinoma, ockimbkn VARV ta
3axigHoadpukanchbkuii reHoM MPXV wHe mictare momiOHmx reHiB. OMCP — me
CEKpeTOBaHWH MpoTeiH, skl 3B s3yeThest 3 NKG2D 1 mepemkomkae mpupoIHuM
KJITITHHAM-KiJIepaM 3HUIYBaTH iH(ikoBaHi KiiTiuaH [13].

[lopiBHSAHO 31 370pOBUMH JIOJbMH KIIHIYHI OlomMapkepu, IOB’si3aHl 3
1H(DEKI1€I0 MPOoX, BKIOYAIOTh TPOMOOLMTONEHI0, JIGMKOIUTO3, T1M0aJIb0yMIHEMIIO,

HU3BKUI PIBEHb HITPOT€HY CEYOBMHU KPOBI Ta MIJABUILECHHS PIBHS TpaHCaMiHA3.
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Cepen mux OlomapkepiB TpOoMOOLMTOIEHIS Oyjlna BU3HAYEHA SK HAWUMOIIMpEHIilIa
OloxiMivyHa 3MiHa y manieHTiB [14]. OcTtaHHI JOCHIIKEHHS MOKa3alu, 1110 MiABUIIECHA
ekcnpecis acnaptaraminotpancdepasu (ACT) 1 ananinaminorpanchepaszu (AJIT), sk
O0iomapkepu st iHGekuii MPXV, Mae HU3bKY NOpPOrHOCTUYHY IIHHICTb.
[loBigomiAsiocss MpO MiIBUILEHHS PIBHIB KUIBKOX IIMTOKIHIB Y MAIIEHTIB 3 mMpOX
(He3ane)KHO BiJ TSKKOCTI 3aXBOPIOBaHHs), BKItouaroun iHTepneikiau (IL)-1RA, IL-
18, IL-2R, IL-4, IL-5, IL-6, IL-8 IL-13, IL-15, IL-17, CCL5 i CCL2. Y BaxKuXx
BUMaAKax (110 BU3HAYAIOTHCS SIK HAABHICTH > 250 ypakens) koHuentpaiii [L-10, IL-
2R, CCLS5 1 rpanynouuTapHO-MakpodaraabHOro KOJOHIECTUMYIIIOIYOro (axropa
(GM-CSF) Oynu BHIIMMH, HDK Yy MAIIEHTIB 3 MEHII TSKKHAM 3aXBOprOBaHHSIM [15].
BaxxauBo Big3HAUMTH, M0 KOJCH OioMapkKep HE MOXKe OyTH BHKOPHCTAHHMHA IS
HiATBEP/KEHHsT a00 CKAacyBaHHS BUNAAKY 1H(PIKYBaHHS mpoX, TOMY JJisi BCIX
M103PIOBAHUX BUITAJIKIB CJI1JT MPOBOJAUTH JJAOOPATOPHE JTIarHOCTUYHE JTOCI1KCHHS.
BucHoBkH. 3a ocTaHHI JABa JCCATHIITTSA HAIlE CYCIUIBCTBO MEPESKHIIO KiJIbKA
HaJ3BUYAHHUX CUTyaIliil y cdepi OXOpOHM 3J0POB’sl, CHPUYMHCHHX BIPYCHUMU
30ynnukamu, 30kpeMa SARS-CoV, MERS-CoV, Bipycom EbGomna, Bipycom 3ika Ta
SARS-CoV-2. IlomupeHHs 1ux BIPYCiB cepell JIOACHKOI MOMYIIAIii CIIOHYKAJIO 10
pPO3pOOKHM IIBUAKOTO Ta TOYHOT'O JIIarHOCTUYHOIO TECTYBAaHHS, SKE€ MOJKHA
IPOBOAUTH B TMOJILOBUX YMOBAaX, 0OCOOJIMBO B yMOBax oOMmexxeHux pecypcis. [1IJIP y
peaNbHOMY 4aci y JaHWI 4ac BUKOPHUCTOBYETHCS SIK €TAJIOHHA MOJIEKYJISIpHA TEXHIKA
JUIS. JIaTHOCTUKHA IUX 1H(EKIid 1 MOTOYHUX TalieHTiB 3 mpox. OJHaK IeH
7a00paToOpHU METOJT € BIIHOCHO JOPOTHMM, BHMAara€ TEXHIYHUX 3HaHb 1
BUKOPHUCTOBYE 1HCTPYMEHT, SKMH HECYMICHHUN 3 BHUKOPHUCTAHHSIM Yy BUIJIaJICHUX
palioHax 13 HU3BKMM PIBHEM PECYpCIB, JIe KPUTHYHO HEOOXITHI CIOCTEPEKCHHS Ta
3ax0u CTpuMyBaHHs. MeHm Hix 3a Tpu poku nanaemis COVID-19 Bunecna kinbka
VPOKIB 1 MpHUHECHA IMBUAKUA Tporpec y cdepi MIarHOCTUYHUX TEXHOJOTIH ISt
IIBUJIKOT, JOCTYIMHOI Ta TOYHOI JIarHOCTHKH BIoMa ab0 B IOJbOBHX YyMOBax.
besymoBro, mi ¢aktu manpemii COVID-19 Oynyrs BupilmadbHUMH IS
MPOTUCTOSIHHS HUHINIHBOMY CIajaxy BicmM B OaraThoX KpaiHax 1 MaiOyTHIM

0io3arpo3am rpoMaJicbKOMY 3JI0POB’10.
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BUKOPUCTAHHSA AIJIOBUX IT'OP, SIK 3ACOBY HI/IBUILIEHHSA
AKOCTI OCBITH
Ky3nenosa M.O., Bidiuenko B.O., Ky3nenosa LK.
XapKiBChKUW HalllOHAJTbHUN MEAUYHHUN YHIBEPCUTET, M. XapKiB, YKpaiHa,
e-mail: ma.kuznetsova@knmu.edu.ua

Po3BUTOK BUIIOI OCBITU B YMOBax BIMHU 1 MEpeXiJl HA AUCTAHIIHHUN (opmar
HaBYaHHs, 00YMOBIIIOIOTh MOIIYK HOBUX MEAAroriyHUX TeXHOJOr1i. OHIEI0 3 TAKUX
TEXHOJIOT1H € - JAUIoBa rpa. 3aCTOCYBaHHS JaHOI TEXHOJIOTi JO3BOJISIE 30UTBIIUTH
BMOTHBOBAHICTh 37100yBayiB BUIIOi OCBITH, CIIPHUSIE PO3BUTKY HABUYOK CAMOOCBITH, 1
camocTiitHoi po6otu. Kpim Toro, migBuirye iHGOPMATHUBHICTH 1 Pe3yJIbTaTUBHICTh
HaBYaHHS, a TAKOXK CHOPUSIIOTh PO3TIISAAY KIIHIYHOI CUTYallli 3 pi3HUX OOKIB B MPOIEC]
3MiHM poJieit. [Ipu po3riisiai HayKoBO1 JiTepaTypHu NMPUCBAYCHIN JaHIM TeMaTulll cTae
3pO3yMUINM, IO €PEKTUBHICTH AUTIOBOI T'pU 3aJE€XKUTh BiJ Oaratbox ¢akropis. Tak,
Bl TPAMOTHOCTI aHadi3y pe3yJlbTaTiB TIpU KEPIBHUKOM 1 OOrOBOPEHHIO 31
3no0yBadamu Oyze OuIbIl epeKTUBHUM TIpoliec OTpuMaHHsA 3HaHb. llle omHuM
KITIOYOBUM (PAKTOPOM, SIKHW BIUIMBA€E HA PE3yJbTATUBHICTh T'PH € BUXIHUU PIBCHB
HiJITOTOBKA YYaCHHWKIB T'PH, TaAK B YMOBaX SIKIIO CIIOCTEPIraeThCs HU3BKHHA PiBCHB
3HaHb TOAl 1 pe3yJabTaTH Tpu OYyIyTh HEraTMBHUMH. Bcl HOCHIIKEHHS, §KI
NPUCBSYCH] JaHIA TeMAaTHIll MPOBOJWINCH MEPEBAXKHO JUIsl BU3HAYECHHS iX poOJi B
MiATOTOBIII HEMEIUYHUX CIEIialicTiB (€KOHOMICTH, yIpasiiHIl Tomo). Came ToMy
BKpail aKTyaJIbHUMHU € JIOCTIIKCHHSI TMPUCBSAYCHI BU3HAYEHHIO POJIi JUIOBHX ITOp B
IMABUIIEHH] SIKOCTI MEIUYHOI OCBITH.

MeTo10 1aHOTO IOCHIPKEHHS OyJI0 BHU3HAYCHHS BIUIMBY JUIOBUX Irop Ha
SIKICTD ITIITOTOBKH 37100yBaviB BUIIOI MEIMYHOT OCBITH.

Martepianu Tta Metoau. J[o mMpoBeneHHS TOCIIKEHHS Oylio 3aiydeHo 44
3m00yBadi BUIOI OCBITH, SKi HaB4aymMch Ha 3 kypci I-IV meamunoro gakymprerax
XapKiBChKOTO HAIIOHAIBPHOTO MEIUYHOTO YHIBEpCHTETy. bylo BHKOpHCTaHO
COITIOJIOTTYHUN METOJT TOCTIIHKEHHS, SIKU pealli3yBaBcsl 3a JOTIOMOTOIO OIMUTYBAaHHS.
Jliist iboro Oyno po3poOIIeHO CrelialbHUN OMUTYBAIBHUK, SKUH PO3MOBCIOKYBABCS
3a monomoror Google-forms B comialbHUX Mepexax.

PesyabTaTtu. Ilin yac anamizy pe3ynbTaTiB ONMHUTYBAaHHS OyJI0 OTPHUMAaHO
noBodi 1ikaBl gaHi. Tak, 89% 3700yBaviB 3a3HAYMIN, [0 HA MPAKTUYHUX 3aHATTAX
BHKJIa1a4l BUKOPHUCTOBYBAJIM JUI0BI irpH, iHII 11% Manm cKirajHOIIl 3 BiATOBIIIIO
Ha 11e 3anuTaddsa. BogHodac, 95% omuTaHMX PECIOHJICHTIB 3a3HAYMIIM, IO i Jac
rpu 3700y HOBI HaBWYKH 1 MMIIBHUINUIN PIBEHb 3HAHB, 1HII 5% pECMOHICHTIB HE
BITYYJU PI3HUIIL.

B 90% BumagkiB BUKOPHUCTaHHS JIIOBOI TPU CHOPHUSIO  IiBHUIECHHIO
BMOTHBOBAHOCTI 37100yBauiB, §% BBakasu, 110 iM MPOCTO OYJI0 IIKABO BiABITyBaTH
3aHATTS, a e 2% MaJii CKJIaHOIII 3 BUIIIOBIAIIO HA 3alIMTaHHS.

Bonnouac 77% onuTaHuX 3a3HAYMIIM, 110 3MIHA POJIEM B XOJ1 JUJIOBOI TpH,
JOTIOMOTJIO 1M 3PO3YMITH NMPUYMHHO-HACIIAKOBI 3B’SI3KM BUHUKHECHHS Ta PO3BUTKY
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MaToJIOTTYHUX MpoIeciB 1 xBopoO, iHmI 13% Bkazanu, 1m0 MiJ 4ac Tpud 3MOTIHU
BJIOCKOHQJIUTH CBOi HaBUYKM JudepeHuiiiHoi aiarHoctuku 1 me 10% mo ue
J0TIOMarano iM CTPYKTYypyBaTH 1 IHTEIPyBaTH Ta y3arajbHIOBATH NPEIMETHHUM 3MICT
31 CBOIM Cy0’ €KTUBHHUM JOCBIJIOM.

Kpim TOoro B 65% 3m00yBaui BBaxaiu, IO 3aCTOCYBAHHS JUIOBUX IrOp
ngornoMarae 3a0e3rnedyBaTH HE TUIBKM KOHTPOJIb IXHIX 3HaHb, a L€ W TOJIOBHUM
YUHOM CaMOro Mpoliecy HaBYaHHs TOOTO TpaHcdopMallii sika BUHHKAE 31 37100yBaueM
IIPU 3aCBOEHHI HABUAJIBHOIO Marepiany, a iHml 35% He 3MOIJIM HaJaTh YiTKOi
BIJIIIOBI1 HA JaHE MUTAHHS.

BucnoBku. OTxe, 3aCHOBYIOYHCh Ha JaHUX I[POBEACHOIO JOCTIIKEHHS
MO>KHa 3pOOMTH BHCHOBOK, IIOJIO0 TOTrO, 110 IPAMOTHE BHUKOPUCTAHHS AUIOBUX IrOp,
MOX€ CcTaTh (AaKTOpPOM, SIKMWA CHPUATHME MIABUIICHHIO SIKOCTI BHILOI MEIUYHOT
ocBiTH. BonHowac, eQeKTUBHICTh I1X 3aCTOCYBaHHS 3HAXOJUThCA B TICHOMY
B3a€MO3B’ 513Ky MK BUXIIHUM DPIBHEM 3HaHb, SKMM HampsMy 3aJI€KUTh Bl SIKOCTI
npodeciitHoi MiAroToBKM 3400yBaviB Ha nonepeaHix Kypcax. Kpim Toro, e crpuse
3pOCTaHHIO MOTHBAIll 1 IHTepecy J0 BHUBYEHHS JUCLUUIUIIHK Ta BIANOBIIHO
MOKPAILIEHHIO SIKOCT1 Ha/IaHHS OCBITHIX MOCTYT.
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Cexkuist 1. CyyacHi HarpsiMu Ta IUISAXH T BUIIEHHS AKOCTI MEIMYHOI Ta (papMareBTHIHOI OCBITH

®OPMYBAHHS NPOPECIHHUX KOMIIETEHIIA MAWBYTHIX
DAPMAIIEBTIB: IIPAKTUYHI 3AHATTA 3 JUCHUILITHA « KIITHIYHA
DAPMAIIA TA PAPMALIEBTHYHA OIIIKA» Y HABYAJIbHIN AIITEII
HoBuxona JL.I'., Bianan O.A.
I[IBH3 «KuiBchkuit Menquunuii yHiBepcuTeT», M. KuiB, Ykpaina
l.novikova@kmu.edu.ua, o.bilan@kmu.edu.ua

Pe3lome. PozrnsiHyTo BUKOPHUCTAHHS HaBYaJIbHOL anTeKu
«PharmacyTrainingCenter»  mis  po3BUTKY  (apMaleBTHYHUX  KOMIETCHIIIN
ctyneHtiB. Ilpaktuuni 3anarts 3 gucuumiian  «KiiHiuHa — dapMairis  Ta
(dapmanieBTUYHA OIIKa» CHOPSIMOBAaHI Ha BIJINpAIOBaHHS KOMYHIKaTUBHUX Ta
npodeciiHMX HaBUYOK. 3alpONOHOBAHO KEWCH MJid CUTYalIHHOTO HaBUYaHHSA, SIKI
JI03BOJIAIOTH OMAHYBaTH pallioHaJIbHY (papMakoTepamnito, KIIHIYHE MHCIECHHA Ta
B3a€MO/IIIO 3 IMaI[IEHTaAMH.

KarouoBi ciaoBa: ¢apmaneBTuyHa omika, KiIiHIYHA (apMmariis, HaBYaJIbHA
anTeKa, MpPaKTHYHI HABUYKH, KOMYHIKAIls, QapMmakoreparis, Kelc-3aBlaHHs,
KOMIICTEHII11, HABUAHHS, CUMYJISIIIS.

Abstract. The use of a «Pharmacy Training Center» for developing
pharmaceutical competencies in students is examined. Practical lessons in the
discipline «Clinical Pharmacy and Pharmaceutical Care» focus on honing
communication and professional skills. Case-based situational learning is proposed to
master rational pharmacotherapy, clinical thinking, and patient interaction.

Keywords: pharmaceutical care, clinical pharmacy, Pharmacy Training
Center, practical skills, communication, pharmacotherapy, case studies,
competencies, learning, simulation.

Beryn. I[podeciiina gisapHICTh CydacHOTO (papmalieBTa B alfTeUHOMY CEKTOPI,
O0COOJIMBO B yMOBaxX TOIIMPEHHS KOHIICTIIi CaMOJIIKyBaHHS, CIIpsSIMOBaHa Ha
3abesreucHHst ¢dapmaneBrnyHoi omiku [1, 2]. Ile Bxirodae edekTuBHE Ta
paiioHallbHE  3aCTOCYBaHHS  JiKapcbkux 3aco0iB  (JI3) s 3amoBoneHHs
IHAMBIAyalbHUX TMOTpPeO Talli€eHTa Ta TOKPAIICHHS PE3YJbTATIB  JIIKYBaHHS
BIIMOBITHO 1O MpaBmwiI Ta pekomeHnamii HamexHnoi anteynoi mnpaktuku [3].
OcHoBHUMU 3aBIaHHsAMH (hapMalleBTa € KOHCYJIbTYBAaHHS TAIli€HTIB (BIABiTyBadiB
anTeK) 100 MPaBUIJIBHOTO MpUHOMY Ta no03yBaHHA JI3, momepemkeHHs MOOIYHHX
edekTiB, oriHka B3aemonii JI3 3 IHmMUMU TpemapaTaMu 3 ypaxyBaHHSM CYMYyTHIX
3aXBOPIOBAaHb 1 3aTraJIbHOTO CTaHy MaiieHTa. PapmareBT TaKoX MOXKE MPOTIOHYBATH
onTuMizaiiro dapmakoTeparii, 30kpema 3aminy JI3 Ha KOMOIHOBaHI TIpemapaTu s
3MEHIIEHHS MoJiinparMasii, a TakoX HajaBaTu 1H(OpMaIIiI0 040 YMOB 30epiraHHs
Jmikapcbkux 3aco0iB. st 3a0e3neyeHHs SKICHOI (apMalleBTUYHOI OMIKH Ta
HaJICKHOTO KOHCYJIbTYBaHHS Mali€HTIB ()axiBellb MOBUHEH 3HATU CXEMU JIIKYBaHHS
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HaWIMOIIMPEHININX  3aXBOPIOBaHb, BOJOAITHM  3HAHHAMHM PO  pallOHAIbHY
dapmakoreparito, papmakoguHaMiuHi edextu JI3, a TakoX po3yMiTH iX BIUIUB Ha
OpraHd Ta CHCTEMHU OpraHi3My, 30KpeMa MpH 3aXBOPIOBAHHSIX CEPIEBO-CYAMHHOI
CUCTEMHU, HUPOK, MEYiHKH, JIETCHb TOIIIO.

Jlist po3BUTKY npodeciiHUX KOMIETEHIIH 1 MPaKTUYHUX HABUYOK CTY/IEHTIB-
dapmaneBtiB 'y aucuuiuiidi  «Kminiuaa ¢apmanis Ta (apManeBTHUYHA OIMIKa»
OpraHi30BaHO IMPAKTHYHI 3aHATTS B HaBuajbHiM antemi «PharmacyTrainingCenter».
IIpoexTt € wactunoro crniBnpaili [IBH3 «Kuiscekuit Menuunuii Yuiepcuter» (KMYVY)
ta kopnopatuBHoi nporpamu UPTEKA Big mepexi antek 911. HaBuanbHa anreka,
mo Biakputa B kOBTHI 2024 y dQuarmancekomy kopryci KMY, 3abesmneuye
CTYJIEHTaM MOXJIUBICTh 300yBaTH MPaKTUYHUN JOCBIA Y PEaICTUYHUX YMOBax 1 €
CYy4aCHOI0 OCBITHBOIO TIATHOPMOIO.

Meta Ta 3aBaaHHs AOCJHi:KeHHsl. MeTa JOCTIIKCHHS - BHU3HAYCHHS
e(eKTUBHOCTI BUKOPHUCTAHHS HABYaJIbHOI anTeku AJig (opMyBaHHS MpodeciiHuX
KOMITETECHI[IA CTyAeHTiB-hapMaieBTiB [4]. 3aBmaHHsS AOCHIIKEHHS: PO3POOUTH
HaBYAJIbHI KCHCH I BiAIPAIFOBAaHHS MPAKTUYHUX HABUYOK [S5], BUBUMTH BIUIMB
Kelic-MeTony Ha (OpMYyBaHHS KIIIHIYHOTO MUCJEHHS CTYACHTIB, OLIHUTU POJb
HABUYaJbHOI allTeKH y 3a0e3MedeHH1 KOCTI (hapMarleBTUYHOT OTIIKH.

Marepianu Ta metroau aochaimxkeHHsi. OO0’ €KT IOCHIKEHHS— TPaKTHYHI
3aHATTS CTYACHTIB y HaBUajbHIM anrteri. MeToau JOCIHIKEHHS: po3poOKa Kekc-
3aBJaHb Ha OCHOBI THUIIOBUX CUTYalll y ¢apManeBTUYHINA MPaKTHUIll; CUMYJISIiHHI
crieHapii Uil MOJCIIOBaHHS KIIHIYHMX CHTYyallli; aHKETyBaHHS CTYIEHTIB JJis
OIiHKK €(EeKTUBHOCTI METOAMKUA. MaTepiaiau: TUIIOB1 IHCTPYKIII 3 ¢apMaleBTHIHOT
OTIiKH, HOPMATUBHI JoKyMeHTH MiHicTepcTBa OXopoHU 3110poB’s YKpaiHu, KIIHIYHI
pexkomenaartii [4, 6].

PesyabTaTH Ta iX 00roBOpeHHsi. AHaII3 CyYacHMX IJAXOMIB J0
¢dapManeBTUYHOT OIIKK Ta BIPOBA/DKEHHS IHHOBAIIMHUX OCBITHIX TEXHOJIOTIH Y
miAroToBKY ManOyTHIX (apmarieBTiB B KMY 06yro posnouaro y 2020 pori [7]. V i
CTaTTi TPOJOBXKEHO po3poOKy 3a3HAUYEHOI TEMATHKH, AaKICHTYIOUM YBary Ha
MPaKTUYHOMY acmlekTi (opMyBaHHS MpOo(dEciiHUX KOMIETEHIIM CTYACHTIB dYepe3
BUKOPWCTAaHHS HaB4YabHOI anTeku «Pharmacy Training Center» sk ocBITHBOT
mwiatgopmu. [IpeacraBieni pe3ynbTaTH TOCTIIKEHHS CTIPSMOBaH1 Ha BIIOCKOHAJICHHS
METOJWK BIIMpALOBaHHSA KJIIHIYHOTO MHUCJICHHS, KOMYHIKaTHBHUX HAaBHUYOK 1
OPUUHATTS PIMIeHh y peamicTUYHUX NpodeciiHuX cutyamisax. BinmpaioBanHs
MPAKTUYHUX HABUYOK 13 (apMareBTUYHOI OMIKA € KIIOYOBUM EJIEeMEHTOM
npodeciitnux kommerteHiii (apmaneBTa [8], a yMOBH TMPOBEACHHS MPAKTHUHUX
3aHITh MAaKCUMaJIBHO HAOIMXKEHI 0 peaqbHUX NpodeciiitHuX CUTYyalliid, Mo 3HAYHO
miABUIY€e e(DEeKTUBHICTh HABYAHHS CTYJEHTIB. JIJIsi MpOBEACHHS MPAKTUYHUX 3aHATH
y HaBYAJIbHIN anTeri po3po0aeHo KEHCH CUTYAIIMHNX 3aBAaHb, SIKi IMITYIOTh peabHi
CUTYyaIlil 1 1al0Th 3MOTY CTYJCHTaM 3aCTOCOBYBATH TEOPETHYHI 3HAHHS HA MPAKTHUIII
[9]. CrtBopeHHs Takux KeliciB mepeadadae po3poOKy CIICHApiiB B3aeMOIil 3
MaIi€HTaMH, SKi JTO3BOJSIOTH BiAMPaIlbOBYBAaTH KOMIUIEKCHE KOHCYJIHTYBaHHS Ta
(dapMalleBTUYHY JOMOMOTY, 3aCBOIOBATH TEOPETHYHI acleKkTH (papManeBTUYHOI
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omiku, HaOyBaTu mpakTuuHoro mgocsinmy [10, 11, 12, 13]. Po3pobOka keiiciB
3IACHIOETHCS B ACKIJIbKA €TaIlIB:

1. Buznauenns naguanvHux yineu

@dapmaneBTUYHA OMiKa: KeWcu MarThb OyTH CHpSMOBaHI Ha pPO3BUTOK
MPAaKTHYHUX KOMYHIKaTUBHUX HABHUYOK, TAKUX SIK KOHCYJIbTYBaHHS MAI[IEHTIB IIOA0
NpUIOMY JTIKIB, PO LIAKTUKH MOOTYHUX e(PeKTIB 1 B3aemoii JI3.

Kniniuna ¢Qapmaris: npakTU4Hi 3aBAaHHs, SKI J1al0Thb 3MOTY CTYAEHTaM
aHalli3yBaTH CHUMITOMH OCHOBHHMX 3aXBOPIOBaHb, Mpu3HaueHHs JI3, KOHTPOIIOBATH
J03yBaHHS, @ TAKOX BUSBJISITH MMOTCHIIIHI PU3UKH IS 310POB’S1.

2. Cmeopenns cyenapiis KIHIYHUX cumyayiu

Tunu nanieHTiB: 00epiTh pPi3HI Npodull MALIEHTIB (JIOAU MOXUIIOTO BIKY,
BariTHI, JITH, MALIEHTH 3 XPOHIYHUMHU 3aXBOPIOBAHHSAMU), 1100 MPOJEMOHCTPYBATH
0CcOo0IMBOCTI (papMalleBTUUHOI OMIKHU JUIsl PI3HUX KaTeropiil marieHTiB.

3axBOproBaHHS Ta (apMmakoTeparlis: BKIIOUITh 3aXBOPIOBaHHS, NpPHU SKUX
noTpiOHO KOHCYNBTYBaTH TMAalli€HTa MO0 MPABWIBHOTO 3aCTOCYBaHHS JIIKiB,
KOHTPOJIF0O CHMIITOMIB 1 moOiuHuX miid. Hampukian, aprepianbHa rinepTeH3is,

I[yKpOBHii J11a0eT, OpoHXialibHA acTMa, OakTepianbHi 1H(EKIII1, 3aXBOPIOBAHHS HIKIPH,
pEBMaTUYH1 3aXBOPIOBAHHSI, aJIEPTiyH1 IPOSIBU.

3.0nuc cumyayiti ma 3a80ans OJisi CMyOeHMig

[Tpuknan xevicy 1. IlamieHT 13 qlarHO30M apTepianbHa TinepTeH31s 3BEpTae€ThCA
70 anTeKH JJIs KOHCYJIbTalli 11100 HOBOIO KOMOIHOBaHOTO IpenapaTy Tpurutikcam.
Horo Typ6yroTh ronoBHHi 6inb, CyXiil Kallemb i 3aIaMOPOYEHHS IiCIS IPHIOMY
JiKiB. 3aBAaHHS CTYAEHTAa — IPOBECTH (papMaleBTUUYHY OMIKY: YTOUHHUTH PEKUM
JI03yBaHHsI, TIEPEBIPUTH MOXIIMBI MOOIUHI J1i Ta B3aEMOJIl 3 IHIIUMH JIKaMH, AT
pEeKOMEHIallli 1100 IpUioMy.

[Tpuknan keticy 2. IlamieHT 13 OpOHXIATBHOI aCTMOIO OTPHUMYE KOMOIHOBaHY
Tepanito. BiH 3anuTye mpo NpaBUIBHUA TOPSAOK BHKOPUCTAHHS IHTAJISATOPIB Ta
TabJIETOBAaHUX JIKAPChbKUX MpenapariB. 3aB/laHHs CTYIE€HTa — IMOSICHUTU NMPABUIbHY
TEXHIKY 3aCTOCYBAaHHs, PEXHUM J03yBaHHS, yac IMPUHOMYy Ta JaTh pEeKOMEHJalii
I10J10 3ar00iraHHs MOOIYHUM e(eKTaMm.

[Mpuknan xeticy 3. IlamieHT 13 peBMATOIMHUM apTPUTOM Ta CYMYTHIM
3aXBOPIOBAHHSM XPOHIUYHUN TacCTPUT OTPUMYyE KOMOIHOBaHy Tepamito. BiH 3anutye
PO TPaBHIBHUM MOPANOK BUKOpUCTaHHsS Jlukinodenaky Hatpiro Tta [Ipennizonony.

3aBHaHHsA CTYJIEHTa — TIOSICHUTH TPaBWIBHY TEXHIKY 3aCTOCYBaHHS, PEKUM
JO3yBaHHs, Yac TMPUHAOMY Ta JaTh PEKOMEHAAIlli MoA0 3amo0iraHHsA MOOIYHUM
edexTam.

BukoHaHHS CTyeHTaMH CUMYIISIIIIHHUX 3aBAaHb KEHCIB (PIKCYETHCS y BUTIIAI
3aMKCy BiJIEO-PONIHKIB, SKi AHATI3YIOTHCS JIJISl BUTIPABIICHHS TOMIJIOK (JIUB. CKPIHIIIOT
Ha puc. 1).
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Puc. 1. Kanp 3 Bigeo-ponuky (IV Kypc, ykpaiHOMOBHI CTYI€HTH)

4. Incmpykyii onsa sukiaoayis

OnuiHiTh, YM 3AaTHUM CTYIEHT MPaBUIBLHO BU3HAYUTH MpPoOJieMy Ta mMoTpedu
KOHKPETHOTO TAaIli€HTa, BUSABUTH MOXJIMBI MOMWJIKMA B Teparii abo HempaBHIIbHE
Bukopuctanus JI3. Buknamaui MaoTh HajaBaTH 3BOPOTHUM 3B'SI30K CTYACHTY,
aKIEHTYIOUH yBary Ha KJIIOUOBUX MOMEHTaX KOHCYJIbTYBaHHS Ta €THUHIM B3a€MOIT 3
MMaricHTaMu.

5. Inmeepayisa cyuacnux mexHonoeit

CumynsIii: BUKOPUCTaHHS TIEBHUX CUMYIISIIIMHUX Mporpam abo Bifeo KeiciB
MOX€E JIOTIOMOTTH CTyJCHTaM JICTAJIbHIIIEC BIATBOPUTH MPAKTHYHI CUTYAIlil 1 BUUTHUCS
MpUIMaTH PIICHHS B pEAIbHOMY Yaci.

Tenemenuuuna: Jlomatu keWcu, B SIKUX CTYJIEHTH MAalOTh KOHCYJIBTYBaTH
MaiieHTiB 'y Qopmari IUCTaHIIMHOI (QapMalleBTUYHOI OIIKH, IO CTae aeiani
aKTyaJIbHIIIAM.

6. Oyinka egpekmuenocmi

TecTyBaHHS HaBUYOK: IMICIsl BUPIMICHHS KEWUCIB CTYICHTH MOXKYTh MPOXOJIUTH
TECTyBaHHS a00 YCHE ONMUTYBAHHS ISl TIEPEBIPKU 3aCBOCHUX 3HAHBb Ta MPAKTUYHHUX
HABUYOK.

3BOPOTHUH 3B’S30K BiJl CTYACHTIB: ONMUTYBAHHS CTYJICHTIB IOJIO CKJIATHOCTI
Ta PEATICTUIHOCTI KEWCIB O3BOJUTH YIOCKOHATIOBATH Ta MOKPAIIUTH MPOIEC
HaBYaHHSI.

BucHoBku:

Po3pobneni kelich CUTyamifHUX 3aBJaHb 3a0€3ME4ylOTh  JOCSITHECHHS
MaiOyTHIMH (axiBIIMU MTPOTPAMHUX PE3yJIbTATIB HABUYAHHS 1 CTIPSIOTh HAWIIIBUATIIIN
IHTerpaiii CTyJIeHTIB-BUIIYCKHHUKIB Y MPAKTUYHY ASUIBHICTD B anTeui. [lpakmuuna
YiHHicmb BUKOPHUCTAHHS HAaBYAJIBHOI aNTEKH SK OCBITHBOI MIaTGOpPMU TOJSATAE Y
JOCSITHeHHI KpaliuX pe3yyibTaTiB y (hapManeBTUUHINA OMIIll SIK KIFOUOBOTO CIIEMEHTY
MPaKTUIHUX HaBUUYOK(apMmaiieBTa (OIiHKa pamioHaIbHO1 papMakoTeparrii maIie€HTiB,

36



BUSIBICHHS OCHOBHUX Ta 3arpo3JIMBUX CHMITOMIB 3aXBOPIOBaHHS, PO3BUTOK
KOMYHIKATUBHUX HaBUYOK). [lepesacolo Hauanus 3a JIONIOMOIOIO  KEHCIB
CUTYyallIiHUX 3aBJaHb € MDKIMCUMIUTIHAPHUN MiIX1d, TOOTO MOEIHAHHS 3HAHb 3
PI3HUX JUCUUIUIIH — (apMakoiorii, KIiHIYHOI (apMakosorii, ¢apmakoTeparii,
TOKCUKOJIOT1i Ta MEHEIPKMEHTY, L0 JO03BOJISIE CTyJEHTaM 3a0e3MeYuTH BCeOIuHM
miaxig 10 (apMareBTUYHOT OMIKK. BaXJIMBOI METOI BIPOBAKEHOI TEXHOJOTT
HAaBYaHHS — KEUCIB — € camocmiline 8UKOHAHHSA NPAKMUYHUX 3A60AHb CTYIEHTAMH,
[0 HaJa€ iM MOXJIMBOCTI CAMOCTITHO BUKOHYBAaTH pojib Ta QyHKUII (apmaleBra,
cOopusie  PO3BUTKY KPUTUYHOIO MHUCJEHHS, BIIEBHEHOCTI Ta MnpodeciiHoi
BIIMOBINANBHOCTI. [Hmezpayia cyuachux mexHono2il y npoyec HasuyanHs Oyne
CHOPUSTH 3aCTOCYBaHHIO 1HQOpPMALIMHUX CHCTEM 1 CUMYJSLIMHMX mporpam s
BIATBOPEHHS pEANbHUX KIIHIYHUX CUTYaIllil Ta YJOCKOHAJCHHS HAaBUYOK pOOOTH 3
CJIGKTPOHHMMH perentamu, Oa3amu JaHMX JiKiB Tomo. CTyaeHTH-papManeBTu
MOXYTh HABUUTUCSA popmysamu 008ipy nayicuma, a caMme: TOKpamleHHs
NPUXWIBHOCTI marjieHta no JjikyBanHs (adherence — ¢akr Toro, mo XToch
MOBOAWTHCS TOYHO 3a MpaBHJIAMH, NMEPEKOHAHHSIMH TOIIO), 3MEHIICHHS PHU3HKY
CaMOJIIKYBaHHS, 3HIDKEHHA KUJIbKOCTI HeOaxaHUX TMOOIYHMX €(EeKTIB  BiJ
HEeTPaBUILHOTO BUKOPUCTAHHS JIIKiB.

MaiiOyTHBOI0O METOIO0 PO3POOKH KEICIB MOXKYTh CTaTH cHellianbHi npodeciiini
HaBUYKU papmarieBTa: 1) HaBYaHHS MAIIEHTIB CAMOKOHTPOJIIO (HaBUYAHHS MAIlIEHTIB 3
XpOHIYHUMH 3aXBOPIOBAHHSMHM, HANPUKIAJ, YKpOBHH niader, OpoHXiaJbHA acTMa,
rinepToHIYHAa XBopoOa); 2) peKoMeHaallli o0 BUKOPUCTAHHS MEAUIHUX IMPUCTPOIB
(TIrOKOMETpiB, TOHOMETPIB, IHTANATOPIB, JACBAKCIB ISl KOHTPOJIKO CTaHY 30POB’S 1
3BOPOTHOrO 3B’SI3Ky 3 Jikapem abo mmiardopmoro, Hampukiaa, E-healthromro); 3)
HagaHHS ¢apMaleBTUYHOI Ta TMEpIIoi MEAUYHOI JOMOMOTH Yy CcHerudiuHuX
BUIAJIKAX, HANPUKIAJ], TNalll€eHTaM 13 PIAKICHUMH  3aXBOPIOBaHHAMH  abo
crienuGiYHUMHU TepaneBTUIHUMHU MOTpeOaMu, KOHCYIbTYBaHHS 0CI0 MOXMIOTO BIKY,
NaIli€EHTIB 3 JIThbMH, BariTHUX, TOAYHOYHUX JKIHOK, KOHCYJbTYBAaHHS IIAIlIEHTIB Y
KPUTUYHUX CHUTYaIlIsIX BOEHHOTO CTaHy abo katacTpod, crerudigyHa KOMYHIKaIis 3
nali€eHTaMu 3 IMOCTTPAaBMAaTHYHUM CHHAPOMOM Ta iH.; 4) HajaHHSA KOHCYJIbTAIlid
naiieHTaM 'y Qopmati AWCTaHIINHOT (papManeBTHYHOI OMIKM 1 OMpaIfOBaHHS
CIleHapiiB KOMYHIKAIIii 3 maIieHTaM# Ha Tu1aTdhopMi TEIEMETUIIMHHA TOIIIO.

Cnmcok JiTepaTypHHX JzKepeJt:
1. Muymiko 3.M., Jlanyno O.C., boituyk T.M. Kniniuna dapmaris. — Xapkis:
Hday, 2020.

2. I'pomona O.A., I'pomoBa T.A. dapmarieBTH4YHa OIiKa B alTeYHIN MPaKTHII. —
Kuis: Meaummna, 2019.

3. Cnob6omniuerko A.T. OcHoBu ¢dapmaneBTnunoi omiku. — Binaumg: Hosa
Knura, 2021.

4, Haka3z MO3 VYkpainu Ne 1178 Big 2011 poky "IIpo 3aTBepkeHHS IHCTPYKITIT 3
oprasizarlii J1isUTbHOCT1 HaBYaJbHOT anTeKu".

d. Kuniniuna dapmaiist : miapyd. Iis CTyA. BUII. HaBy. 3aki. / 3a pea. B.IL
UYepnux, [LA. 3ynaneus, [.B. KynnoBuipkoi. — Xapkis: H®aV — 3015011 cTOpiHKH,

37



2013. — 912 c. (3atBepmxeno MOHMC Vxkpainu, auct Ne 1/11-6546 Bin 22.07.2011
p.)-

6. Kuniniuna ¢apmanis (dbapmarieBTiuHa omika): MiAPYY. JUIs CTYI. BHUII. MEJ.
(dbapmar.) HaBu. 3aki. / [LA. 3ymanens, B.I1. Uepnux, T.C. CaxapoBa Ta iH. — XapKiB:
H®aV : 3onoti ctopinku, 2011. — 704 c. (3atBepmxeno MOHMC VYkpainu, nuct No
1/11-4521).

7. Novykova L. G., Bilan O. A., Kukhar O. O. Usage of Modern Learning
Material Embadding Methods for Development of the Communication Competencies
and Consulting Skills. World Science. 2020. 6(58), Vol.3. C. 45-50. PexxumaocTymy:
https://doi.org/10.31435/rsglobal_ws/30062020/7117.

8. Kniniuyna ¢apmakonoris: ninpyunuk / babax O.f., binmoon O.M., besyria
H.IT., Bonkos B.I., 3ymanens [.A.; 3a pea. O.f. ba6aka, O.M. binosona, 1.C.
Uekmana. — 2-¢ Bui., nepepo6. ta gon. — KwuiB: Menununa, 2010. — 776 c.
(3aTBepmxkeno MO3 VkpaiHu sK MHIAPYYHHUK JJISl CTYACHTIB BHUIIMX MEAMYHUX
(papmarieBTHUHKMX) HAaBYANBHUX 3aKiaaiB [V piBHS akpeauTairii).

Q. Gebru A. Communication Skills in Pharmacy Practice: A Practical Guide for
Students and Practitioners (5th Edition) / By William N. Tindall, Robert S.
Beardsley, Carole L. Kimberlin. Ethiopian Journal of Health Sciences. 2012. Vol. 22.
P. 67—-69.Pexxum nmoctymy: https://cutt.ly/zeZQIICQ.

10. Anne Smith, David Taylor. Pharmacy Practice. — Oxford: Oxford University
Press, 2020.

11. Karen J. Tietze. Clinical Skills for Pharmacists: A Patient-Focused Approach.
— Elsevier, 2021.

12.  Robert J. Cipolle, Linda Strand, Peter Morley. Pharmaceutical Care Practice:
The Patient-Centered Approach to Medication Management. — McGraw-Hill
Education, 2020.

13. Pharmacy Practice Resources.Pexxummoctymy:
www.pharmacypracticenews.com.

38


https://doi.org/10.31435/rsglobal_ws/30062020/7117
https://cutt.ly/zeZQlICQ
http://www.pharmacypracticenews.com/

Cexkuist 1. CyyacHi HarpsiMu Ta IUISAXH T BUIIEHHS AKOCTI MEIMYHOI Ta (papMareBTHIHOI OCBITH

BUKOPUCTAHHS 310BYBAYAMM MEJUYHOI OCBITH TEXHOJIOT'TH
IITYYHOTI' O IHTEJIEKTY ITPYM BUBUEHHI ®APMAKOJIOTII
IHayrina O.I.

XapKiBChKUW HalllOHAJTBHUN MEAUYHUI YHIBEPCUTET, M. XapKiB, YKpaiHa,
oi.pautina@knmu.edu.ua

Baxxko ysBUTH chorojseHHs 0e3 cydacHUX 1H(OpPMaLIHHUX TEXHOJIOT1H, K1 He
TUIBKUA CTPIMKO PO3BHBAIOTHCS, @ i AKTUBHO BIPOBAKYIOTHCS B YC1 CEPH KUTTS.
CoporogHi Bxke 0arato KpaiH CBITY aKTMBHO BHKOPHUCTOBYIOTH IITYYHUH IHTEIEKT
(IOI) B memunuHi, ocBiTi Ta iHmUX cepax. [1og0 po3BUTKY JaHOI TEXHOJOTIi B
VYkpaiHi, BoHa TUIbKH HaOupae cBoix o0epTiB. JIMCKyCii 11107j0 mepeBar Ta HEJO0JIKIB
BrpoBapkeHHs I TpuBaroTh. Tak, O€3yMOBHO, MOXHa TOBOPHTH MO TO3UTUBHY
ponb Il B cydacHiii MenuIMHI, TO3BOJISIOYM aHAJI3yBaTH BEJIMYE3HI OO0CATH
iHpopMaIlii, NiABUILYBATH TOYHICTh 11arHOCTUKY 1, IK HACIIJOK, IPOLECIB JIIKYBAHHS
Ta JJOTIOMOTTH JIIKapsM 3Ha4YHO CKOPOTUTHU Yac MpHU 00pOOIll JaHUX.

CyuacHi 3100yBaul MeIMYHOT OCBITH B YKpaiHl € aKTUBHUMHU KOPHUCTYBayaMu
texrosnorid HII, Toxx Merta poOoTM — mnpoaHami3yBaTH IepeBard Ta HEAOTIKU
TEXHOJIOT1YHOTO HABYAHHS HAJ TPAJAUIIHHUM Y BUBYEHH1 (papMaKoIorii.

BuBuennst ¢dapmakosorii 3a TpagulIiHUMHU METOJlaMU TOTpedye TIMOOKUX
3HaHb 3 OCHOBHUX MEIUYHUX IUCIUIUIIH: aHaToMii, (pi3iosorii, 610xiMmii Ta iH., sIKi €
dbyHIaMEHTOM JJIs1 PO3yMIHHA il JIIKAapChKUX 3aco0iB. OmnanyBaHHS (papmakosorii
Hajae 31100yBaveBl 3aTHICTh BMITH OI[IHIOBATH MOKAa3aHHS Ta MPOTUIIOKA3aHHS ISl
3aCTOCYBaHHS MpernapaTiB i po3BUBAE iX aHANITUYHE MHUCIIEHHA. OCKUTBKH PO3BUTOK
¢hapMakoJIOri4YHOT HAYKH HE CTOITh Ha MiCIl, 3400yBauyaM OCBITH MOTPIOHO MOCTIHHO
CTEXXMTHU 32 HOBUMH JOCIIJDKEHHSMH, BIPOBAHKEHHSIM HOBUX JIIKIB, MPH I[OMY
OTPAIbOBYIOYH BEJIUKY KUIBKICTH 1H(GOPMAIIMHUX HKEpeN MpOo JIKapChKi 3acO0M.
Came Takuii miaXia A0 HABYAHHS JIO3BOJIAE 3700yBadyaM MEIUYHOI OCBITH 3aCBOITH
TEOPETHYHI 3HAHHS 1 YCHIITHO 3aCTOCOBYBATH iX B MalHOYTHIHN KIIHIUYHIN MPAKTHIII.

AJle B CBOTOJICHHI TMeEpeBaka€ caMe€ CYYaCHUM TEXHOJOTTYHHMH MiAXia 110
HaBUYaHHs cepen 3a00yBauiB ocBiTu. Ilinm yac BuBYEeHHS (dapMakosorii 3100yBavi
aKTUBHO KOPUCTYIOThCS TexHojoriero LI, sika momomarae MIBHAKO OMpAaIOBaTH
BEIIMKY KUIBKICTh i1H(OpMaIlii, HajgaTH NETAIBHHN MEXaHi3M [ii, 3MOJCITIOBATH
edeKTH, TMOoKa3aHHS 0 3aCTOCYBaHHS Ta HAJaTH MPOTHO30BaHI MOOiIUHI edekTH, a
TAaKOX pPO3paxyBaTH JO3yBaHHS Ta 3a3HAYUTH TPUHIMIKA B3a€EMOJIi JIKAPCHKHUX
3aco0iB. lle 3Ha4YHO MIBHWIIE HAalAa€ MOXIMUBICTH 3700yBayaM OTPUMYBATH TOTOBY
iHbopMarlito Ta He TOTpedye BEIUKOT KUTBKOCTI Yacy Ha MOIIYK, aHATI3 Ta BUBUYCHHS
Matepiary 3aHATTSA. AJie K, B MOAAIBIIOMY, HaAMIpHE BUKOpUCTaHHS TexHomorii LI
MiJ 9ac HABYaHHSA TPHU3BEIE 10 3HIKCHHS PO3BUTKY KPUTHYHOTO MUCJICHHS Ta
HABUYOK CAMOCTIMHOTO aHaNi3y [aHWX, SKI HEOOXIMHO MaTH KBaliiKOBAaHOMY
JKapio B MaiOyTHEOMY.

Tox, 0e3yMOBHO, BIPOBAKCHHS CY4acHUX IH(OPMAIIHHUX TEXHOJOTIMH,
3okpema I, B MeAMYHY OCBITY 3HAYHO PO3IIUPIOE MOXKJIUBOCTI JJis 3400yBayiB
OCBITM, TpOT€ W BHUMAra€e JAOTPUMYBATHCS OalaHCy MDK TEXHOJIOTIYHUMH Ta
TPaAUIIIHHUMU MIAX0JaMH 10 HaBYAHHS.
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Cexkuist 1. CyyacHi HarpsiMu Ta IUISAXH T BUIIEHHS AKOCTI MEIMYHOI Ta (papMareBTHIHOI OCBITH

AHAJII3 METO/IIB BUKJIATAHHS JIATUHCHKOI MOBHA
Casina B.B.
XapKiBChbKUW HaLllOHAJTBHUN MEUYHHUIM YHIBEPCUTET, M. XapKiB, YKpaiHa
vv.savina@knmu.edu.ua

OOrpynTyBaHHs npodjemMu. JIaTUHChKA Ta JIATHHI30BaHA T'PElbKA JIEKCHKA €
OCHOBHHMM JDKEPEJIOM TIOTIOBHCHHS O€3MEepepBHO Ta MPOTPECHBHO 3POCTAIOUOT
TEPMIHOJIOT1i Yy BCIX Taly3iX HayKd 1 TeXHIKU. BUKIagaHHS JTaTMHCHKOI MOBU B
MEIUYHOMY BY31 TIEPECITiIye psIT CHCIiabHUX ITiyIel. JIaTHHChKAa MOBa HAJICKUTH JI0
HaWJaBHIIMX MOB, TOMY 1 METOJWKa ii BHKJIQJaHHSI OaraTo B 4YOMY HOCHTH
KOHCEPBATUBHUN XapaKTep, IMOCIYyTOBYIOUHWCH MPUHOMaMH, Bl SKUX BXKE JaBHO
BiJIIIUIa METOAWKA BUKIAJaHHS >KMBUX IHO3EMHHX MOB. HaBuaHHs BemeThCs Ha
OCHOB1 KOMOIHaIlli I'paMaTUKO-TIEPEKIAHOTO, CBIJIOMO-TIOPIBHSUIBHOIO METOJIB Ta
METOAY 4YHWTaHHsI. Y 1Iiiii poOOTI BHUCBITIICHO METOJIM, SIKI 0e3MocepeHbO
JI0TIOMAraroTh BUKJIaJIaueBi 3aI[IKaBUTH CTYJICHTIB, CTUMYJIIOBATH 1X Oa)kKaHHS BUYUTH
JATUHY.

MeTor0 1aHOi pOOOTH € TOCITIKEHHS HOBUX METO/[iB BUKJIAJaHHS JJATHHCHKOT
MOBHU. 3aBIaHHSI — aHaji3 OCHOBHHUX Ta BHCBITJICHHS HOBHUX CYYaCHHX METOJIB
BUJanaHHg JjaTuHl. OCHOBHI MeToau: BifOlp, TOPIBHSHHS, aHaji3, OIIHNC,
kiacudikaris, ect.

Pe3yabTaTu Ja0CHigxkeHHsA Ta ix oOrosopeHHsi. KoxHi KiibKa pOKIB
3’ SIBJISIFOTHCS. HOB1I METOJM HaBYaHHS Ta HOBI MIAPYYHUKH 1HO3EMHHUX MOB, Y TOMY
YUCIIl JIATUHCHKOI MOBH. 3a3BUYali BOHM € €(QEeKTHBHINIUMH, HDK IOIMEpeaHl, 1 B
0araThOX BUNAJKAX Il METOAW YH IMIPYIHUKH IIBUIKO MPOCyBarOThecs. HoBl MeToau
Ta MiPYYHUKA MOXXYTh BiTOOpakaTH MOTOYHI pO3poOKHU y
JIHTBICTUYHIN/TIPUKIIAIHIN Teopii ab0 OCTaHHI MMeIaroriydi TeHACHITI.

B 3amexxnocti Bim B3aeMoii BUKIamad Ta 3700yBadi METOAW BUKIIAJIaHHS
MOIUIAIOTHCS HA TTACHBHI, aKTUBHI Ta iHTepakTUBHI. CyTh TACUBHUX METO/IIB TIOJIATAE
y mojadi BUKIamadeM iHdopmallii 3700yBadamM Ta il MOMadbIIOMY BiITBOPEHHI
3mo0yBauaMu. AKTHBHHMIA METOJ, 30epiraloud pojib BHUKJIajauda sIK TPaHCISATOpa
iHbopMmarlii, nepegdadyae HE aBTOPUTAPHHM, a JEMOKPATUYHUN CTUIb B3a€MOJII.
[HTepaKTHBHI METOAM BUKIIAIaHHSI CTBOPIOIOTH YMOBH JIJIS OpraHi3allii Mm3HaBagbHO1
TISUTBHOCTI, sIKa peani3yeThCsl 3aBASKUA CHUIBHIN AISUTBHOCTI CTYAEHTIB, KOJIU BCi
VYaCHMKH B3a€EMOJIIOTH JIPyr 3 OAHUM. 3ajadya BUKIAJaya — CIPSIMOBYBATH
TSUTHHICTB CTYNICHTIB. Jl0 TepeBar akTHBHUX Ta IHTEPAKTUBHUX METO/IIB BUKIIAJaHHS
BITHOCSITh: MOJJIMBICTH 3BOPOTHOTO 3B’S3KYy, 3a0XOUYCHHS IHTEICKTYaJbHOI
AKTHBHOCTI Ta CaMOCTIMHOCTI KOXXHOTO 3J00yBaya, (OpPMyBaHHSI HaBHUYOK
MDXOCOOHMCTICHOT B3a€MOJI1i y TpyIi. AJie HE BC1 aKTHBHI Ta 1HTEPAKTUBHI METOIH €
e(eKTUBHUMU JJIS BCIX HABYAIBHUX JIUCIMIUTIH PiBHOIO Miporo. Po3risHeMo okpemi
dbopMHu IHTEPAKTUBHOTO METOAY, SKI MOXYTh OYTH 3aCTOCOBaHI Yy BHUKJIaJaHHI
JATUHCHKOT MOBU MailOyTHIM MenukaM. HalOunbll monyJisipHUMU € HaBYaJIbHI ITPH.
BukonyBatucs Taki Irpu MOXYThb fK I1HIMBIIYyaJdbHO, Tak 1 B MaJlUX Tpynax.
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Oco0nuBO pi3HOMAaHITHI JeKcuuHl Irpu. CroAu BIIHOCATHCS aHarpamu, KpOCBOP.IH,
J0TO, MiAdip Map KapTOK «CJIOBO — MEPEKIIa», AUKTAHT 13 3aragok. CloBOTBOpYl
Irpy JOUUIBHO BUKOPUCTOBYBAaTH MEPEBAKHO Yy po3auai «KIiliHIYHA TEpMIHONOTIS»
JUIS 3aKpiluieHHsT HOBoro marepiany. L{ikaBuii BapiaHT CHTyaIiiHOI Ipu Case-study:
CTyJ€HTaM BHUJAETHCS BHUIMCKAa 3 ICTOpIi XBOPOOM TMAalll€EHTAa 1 MPOMOHYETHCS
MOSICHUTH BC1  KJIIHIYHI TEPMIHU, 10 3ycTpuiucs (3podbutu po3dip 3a
TEPMIHOEIEMEHTAaMH ), HE MEHII LIKaBOIO € Tpa «PerenT 3 MOMUIKaMu.

[HpopMaLiifiHO-KOMYHIKATUBHI TEXHOJIOT1i MPUHLMIIOBO BIAPI3HAIOTHCS Bij
IHIIMX OpM IHTEPAKTUBHOTO METOAY THM, IO MAPTHEPOM 31 CIUIKYBAHHS CTa€ HE
JI0JIMHA, a KOMIT'IOTepHa mnporpama. J(aHi TeXHOJOrili MOXYTh BUKOPHUCTOBYBATHUCA
K B ayJUTOPHIM, Tak 1 mo3zaayAauTopHid poOoTi. Hampukmnan, TecTu B ayauTOpHIH
po0OTI € 3acO00M KOHTPOJIIO, 110 €KOHOMUTH ayJAUTOPHUHN Yac, y M03aayAUTOPHINA —
3ac000M HaBYaHHS, CaMOMIATOTOBKM JO 3aHATh, TpeHyBaHHA. IIpe3zeHTtamii B
ayJIMTOPHIA poOOTI BUCTYNAIOTh SIK 3aCi0 HAOYHOCTI, 3aMIHIOIOYH TPAJUIIAHI KpEeH 1y
Ta JIOUIKY, MJIAKaTH Ta PO3JaTKOBUN MaTepia.

BucnoBkn. OCHOBHOIO  XapaKTEPUCTHUKOIO  IHTEPAKTUBHUX  METO/IB
BUKJIQJIAaHHS € B3a€MOJis YYHIB SK 3 BHUKJIaJadyeM, Tak 1 MDK co0o0r. 3a METO
B3a€EMOJIT iX MOXXHA TOAUIMTH Ha I1HIAWBIAYyalbHO-3MarajibHi, KOONEpPaTHUBHI Ta
KOOTIEpaTUBHO-3MarajbHl METOJU. 3MarajibHa CKJIaJ0Ba Pealli3ye€ThCs MEPEBAXKHO Y
ITPOBUX TEXHIKaxX, KOOMEpaTHBHA — Yy TPYNOBUX. 3a MApTHEPOM B3a€EMOJIIi MOKHA
MOJUIUTH Ha METOAU CyO’€KTHO-CYO’€KTHI Ta i1H(OpMaIiifHO-KOMYHIKaTUBHI. B
OCTaHHbOMY BHUIIQJIKy NMapTHEPOM Yy CIIUIKYBaHHI, MOpPYyY 13 BHUKJIaJJaue€M, BUCTYIIa€
KOMIT' FOTEpHA TMporpama, a IHTEpaKTUBHICT, HalOyBae GopMu «koomeparlii 3
KOMII’ IOTEPOM.
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Cexkuist 1. CyyacHi HarpsiMu Ta IUISAXH T BUIIEHHS AKOCTI MEIMYHOI Ta (papMareBTHIHOI OCBITH

MOJEPHI3BAIIS IPAKTUYHOI NIITOTOBKN3 MEJIUYHOI BIOJIOI'TI
I YAC JMCTAHIOIMHOI'O HABYAHHS
lCanosnuuenxo 10.0., 'M’scoenon B.B., Ilactyxosa H.JIL.
IXapkiBchbkuii HaliOHAILHUI MEINYHUN YHIBEPCHTET, M. XapKiB, YKpaina,
2J1V «IncTUTyT Xap4oBoi 6ioTexHonorii Ta renomiku HAH Ykpaiun», m. Kuis,
VYkpaiHa,
yo.sadovnychenko@knmu.edu.ua

[IpaktnyHa miaroroBka 3A00yBayiB BHUIIOI OCBITU € OJHMM 3 HapDKHUX
KaMeHIB (OpMYyBaHHS MaHOyTHBHOI MPOQeciiHOi KOMIIETEHTHOCTI Ta 3aloOpyKOIO
MIOJIAJIBIIION0 CTAaHOBJICHHS SK (axiBIiB. EJCKTpOoHHE HaBYaHHS 3HAYHOKIO MIpOFO
YCKJIQIHIOE 3a0e3reueHHss (OpPMYBaHHS TPAKTUYHMX HABHYOK B CTYACHTIB Yy
IOBHOMY 00Cs31, IO TpHBAJIMK dYac OyjI0 MpeaMeToM OOIPYHTOBAHOI KPHTHKHU
3aCTOCYBAHHSI TEXHOJIOTIM NMCTAHI[IHHOTO HABYaHHS Yy BHUIIA MEIUYHINA OCBITI.
[TpoTe cTBOPEHHS HOBOT'O MPOTPAMHOT0 3a0€3MeYCHHS, TIKUTATI3aIlis MEIUIIMHA Ta
PO3BUTOK IHU(POBOT MEAATOTIKM JO3BOJISIIOTH YIOCKOHAIIOBATH METOJIMKY HaBUAHHS
MalOyTHIX JikapiB. Meroro Hamoi pobotun OyB aHaldi3 HOBUX MIiAXOIIB 0
NPAaKTUYHOI MIATOTOBKM B YMOBaX €JIEKTPOHHOTO HaBYaHHA 3/100yBadiB BHIIO1
OCBITH 3 MeOUYHOI 010JI0T1i.

Kypc memumunoi Oiosorii mepembadae oOINaHyBaHHS, 30KpeMa, MPAKTUIHUX
HAaBUYOK II0J0 POOOTH 3 CBITJIOBHUM MIKPOCKOIIOM Ta PO3B’S3yBaHHS 3aaad 3
MOJICKYJISIPHOT 010J10T11 1 TeHETHKH.

YMiHHA poO3B’SA3yBaTH 3a/adl 3a0€3MeUy€eThCS KYMYISIIEI0 MOMXJIHBOCTEH
CUCTEMH JUCTAHIIMHOTO HaBYaHHS XapKIBCHKOTO HAIIOHAJIBHOTO MEIUYHOIO
yHiBepcuTeTy Ha miatdopmi Moodle (3aBmamns tumy Cloze, DragandDrop,
FillintheBlank Ttomo), cymicuoi pobotu Ha iHTepakTUBHUX gomkax Jamboard ta
Miro, reneanoriunux cepsiciB CeGat ta Progeny, ¢dopmMyBaibHOTO OI[IHIOBaHHS
BUKOHAHHS 3aBJIaHb JIJII CAMOCTIMHOT POOOTH CTY/ICHTIB.

[ToBHotiHHE (GOpMYBaHHS HABUYOK pPOOOTH 31 CBITIOBUM MIKPOCKOTIOM
paHillle BBaXXAJOCS HEMOXIUBUM 0€3 0e3MmocepeqHbOro JIOCTYyMy 3700yBayiB 10
oOnagHaHHS, MPOTE TMOBHA AaBTOMATH3aIlisl IUTOTICTONOTIYHUX Jiabopatopiii Ta
PO3IIMPEHHS MOKJIMBOCTEH JIarHOCTUKHA 3aXBOPIOBAHb 3 3aCTOCYBAHHSIM IITYYHOTO
IHTEJIEKTY 3MIIly€ aKIEHTH Ha OMaHyBaHHS CTyICHTaMU HHU(PPOBUX IHCTPYMEHTIB.
Tomy Ha kadeapi MeauyHoi 0i10J10TIi BIPOBAHKYETHCS BUKOPHUCTAHHS BipPTYadbHOT
MiIKpockomii, 30kpemMa pecypciB [lIBeiiapcbkoro iHCTUTYTY TPOMIYHOTO U
rpomajickkoro 3mopoB’ss Ta OMERO (University of Dundee & Open Microscopy
Environment, United Kingdom).

[Tepenonamu pearizaitii 3a3Ha4eHUX BUIIEC TU(PPOBUX PIllIEHb IS TiIBUIIICHHS
SIKOCT1 HaBYaHHS 1 BUKJIQJJAHHSI MOXYTh OyTH HEMOXJIMBICTh 3aCTOCYBAHHSI OKPEMUX
CEpBICIB Ha MOOUIBHUX MPHUCTPOSX, HEIOCKOHAIICTh HUPPOBOI KOMIETEHTHOCTI
CTEUKXOJIJIEPiB, HEIOCTATHICTh BHUKIAAAIbKOI MaMCTEpHOCTI, IepIIUT Yacy s
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CTBOPEHHSI KOHTEHTY Ta IOIIYKY HOBHX METOAUYHMX MIAXOIB JJis OLIHIOBaHHS
HaBUAJIbHUX JIOCSATHEHb 3700yBauiB OCBITH, BIJICYTHICTh OOJIAHAHHS  JJIs
CKaHyBaHHS HasgBHUX Ha Kadeapi MIKpONpenapaTiB TOILIO.

TakuM 4YMHOM, OMaHyBAaHHS NPAKTUYHUX HABUYOK 3 MEAMYHOI Oiojiorii B
yMOBaXx JAMCTAHIIIHOrO HaBYaHHS MOTpeOye MOCTIMHOI MOJEpHI3allil IHHOBALIMHUX
METOJMYHUX MIAXOJIB, SIKI Y KOMOIHAILil 3 TpaJuUIMHUM ayJUTOPHUM HaBYaHHSIM
J03BOJIIIOTh THYYKO pearyBaTH Ha Cy4acH1 BUKJIMKHU y BUIIIM MEIUYHINA OCBITI.
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Cexuist 3. InHoBawiiiHi MIXO0AM 10 MiJABUIIEHHS SKOCTI (hapMaKoTepartii 3 MO3MIIIT JOKa30BOT METUIIUHH

POJIb ®OCOOJIIIAIB Y 3AIOC€HHI ITICJISA TOCTPOT'O IHOAPKTY
MIOKAPJA
Cenwk I.B., KpaBuenko B.M., I'any3incska JI.B.
HanionansHuiidapmaneBTHYHUHYHIBEPCUTET, XapKiB, YKpaiHa
citochrom@gmail.com

Pe3rome. @ocdoninigu € OCHOBHUMH KOMIIOHEHTaAMHU KIITHHHUX MEMOpaH 3i
CKJIaIHOI0 CTPYKTYpPOIO, BUCOKOIO TE€TEPOTCHHICTIO Ta YHIKATHbHHUMH Oi0JOTIYHUMHU
(yHKUISIMH, | BAKOPHCTOBYBAJIUCS 3 JABHIX 4aciB JUIsl JIIKYBaHHS CEPLICBO-CYAMHHUX
3aXBOPIOBAHb. IX BAXJIUBICTH 1 PONb OYyIM HEJOCTATHLO MOCIIIKEHHI M0N0 iX
010J10T1YHOT aKTUBHOCTI Ta (YHKLIOHAIBHOCTI. TOMy, aHaji3 Cy4acHUX 3HAHb MPO
posib docdominiaiB y matodiziosiorii Ta Teparii ceprieBO-CYIUHHUX 3aXBOPIOBAHb,
AK1 Bce OLIbIIE BU3HAIOTHCS € aKTyaIbHUMU Ta NepcreKTuBHUMU. Docdoimiau, sKi
BUKOPUCTOBYIOTBCS B OKpPEMHUX Ipenapatax abo B KOMIUIEKCHUX 3aco0ax 13
CYJaCHHMH JIiIKApCHKUMH 3aC00aMU, JOBEJM CBOIO TIO3UTHBHY Ta I[IHHY IO HE JIUIIE
IOJI0 3aXMCTy TKAaHUH MIOKapay, 3amajieHHd Ta (iOpo3y, a W BIUIMB aHTIOTEHE3,
KOaryJsiiio abo cepleBy pereHepallito 4acTilie Ha eKCIePUMEHTAIbHUX MOJENAX 3
BUKOPHUCTAaHHSIM JTA0OpPaTOPHUX TBAapUH. TakuM YMHOM, HE3Ba)KalOUM HA Te, IO
HAyKOBE CITIBTOBAPMCTBO B OCHOBHOMY HE BHU3HA€ BaXJIMBICTH (HapMaKOJOTIYHOTO
noTeHIiany QocdomimiaiB, ki MarOTh He3HA4YHI MOOIYHI €(PEeKTH 1 MOXKYThb CTaTH
17IcalbHOI0 MINICHHIO JJI1 MaWOyTHIX TepaneBTUYHUX CTpaTeridi y JiKyBaHHI
iHbapkTy Miokapjaa. BusHaHHA Ta poO3yMiHHS MeXaHI3MIB  iX A1i  MOXe
3alpOIIOHYBAaTH HOBWH MOIJISA] Ha HOBI TEpaneBTUYHI CTpaTerii /Ui MaIli€HTiB, sIKi
NepeHecan TOoCTpui 1HGApKT MioKapja, 3MEHIIMUBIIM TATap 1 TOKPAIIWBIIH
3arajlbHAM COIIAIbHUHN Ta EKOHOMIYHHM pe3yJbTarT.

Kiarwu4oBi ciaoBa: iHbapkT Miokapnaa, docdominiau, 3anajieHHs, YTBOPEHHS
pyOI11s1, TO3aKIIITHHHUN MAaTPUKC.

Beryn. CeprieBo-cyuHHI 3aXBOPIOBAHHS € OCHOBHOIO NMPUYMHOIO CMEPTi B
ychOMY CBIiTi. Maiike TOJIOBMHA CEPIEBO-CYIMHHUX 3aXBOPIOBaHb IPEICTABIICHA
ImeMigHoI0 XBOopoOoro cepis [1], 3 HAWOUIBII ApaMaTHYHUM 1 JECTPYKTHBHUM Ii
YCKJIQTHEHHSIM — TOCTpUM iH(papkTOoM Miokapaa [2].

loctpuit  iHapkT Miokapa € pe3yabTaTOM pPanTOBOTO  3HIDKCHHS
KOPOHapHOTO KPOBOTOKY, M0 BHKIMKAae JuUcOajaHC y CHOKMBaHHI KHCHIO
KapaioMionuTamMu. HesanekHo Bij NMPUYMHU HE3aI0BUIBHOI KOPOHAPHOI ipwHrarii,
panToBe 3MEHIICHHS KHCHIO BUKIWKAE TMOCTIMHE TMONIKOKCHHS KIITHH CEpIIs,
HAIPUKJIA aronTo3 ado IMeMiYHANd HeKpO3. SIK HACIIiIOK, PO3BUBAETHCS MOPYIIICHHS
GyHKITIT cepiis pa3oM i3 MIBUIIEHOI CXHJIBHICTIO 70 aputMiit [2 , 3]. Penmepdysis
3aKyMOPEHOI CYAMHU MIHIMI3YyE TIOIIKOJKEHHS; OJHAK II€ HE 3aBXKJIMU BJIAEThCS
3armo0irTH MOAANBIIOMY PEMOJICITIOBAHHIO IIITYHOYKIB 1 CeplieBii HemocTaTHOCTI [ 2].

He3Baxkaroun Ha OOMMpPHI JOCHIKEHHS B OCTaHHI MACCATUIITTA, OKpIM
pEeBACKYISIpU3aLITHUX BTpPy4YaHb, ICHYIOTh OOMEXEHI TEepameBTHUYHI CTpaTerii, skl
MOXYTh OyTH MEPCHEKTUBHUMHU B JIKYBaHHI MAlI€HTIB, sIKI CTPAXAal0Th Ha TOCTPUIA
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iHpapkT Mmiokapaa [4 , 5]. 3miHa QocdominigHOro NpoQuiro 3aBXKAU IMOB'A3aHA 3
MiABUIICHOI0 YacTOTOI CEPIEBO-CYAWHHUX 3aXBOPIOBaHb. J3HIDKEHUHA BMICT
docdoniniaiB y ¢pakuii sinonporeiniB Bucokoi muibHocT! (JITIBI) noB’s3anuii 13
BHCOKOIO YacCTOTOI  CEpLEBO-CYIMHHHMX 3aXBOPIOBaHb [6] 1 MIABUILEHUM
OKUCHEHHSM (oC@OoIIMiIiB, SIKi € KIIOYOBUM 010MapKepoM Il pAHHBOTO BUSIBICHHS
OKHCHOTO CTpECY, OB’ A3aHOT0 13 3aXBOPIOBAHHIAMU MioKkapaa [7].

®ocdominigu I1HTEHCUBHO BHUBYaIUCA B MUHYJIOMY. OJHaK, OCKUIbBKU
MOCMHIIIHA pO3p0o0Ka HOBUX METO/IB BUBUEHHS MPOTEIHIB, TAKUX SIK IMyHOO10JIOT14HE
HaIlUTIOBaHHS 3a JornoMoror aHtuTin ado BussiaeHHs MPHK/JIHK meromamu I1JIP,
iX BaXJIMBICTh 1 poJib OynM 3aHWKEHI 3a MPUYUHU BIJCYTHOCTI JIOCTYMHOI
METOJOJIOTT JOCHIDKEHHS JIsI BHUBYEHHS 1X OIOJOriyHOl AaKTUBHOCTI Ta
GyHKIIOHATBHOCTI. TaKUM YMHOM, HE3BaXKAIOUW HA TE, [0 HAYKOBE CIIBTOBAPHCTBO
NEPEBAXHO HEXTYE HUMH, (POCPOIMIIN MOXKYTh CTAaTH 11€aJbHOI0 MIIICHHIO JUJIS
MalOyTHIX TepaneBTUYHUX CTPATET1H y JIIKyBaHH1 1H(apKTy MioKapaa.

Meta Ta 3aBAaHHA O0cJ]digkeHHsi. BuBueHHsa posi gocdominigiB y Tepamii
nicisiiHapKTHUX CTaHiB.

Marepianu Ta MeTOAM JOCJHiIAKeHHsl. 3riTHO KJIOUYOBUM  CIIOBaM,
NPOBEJICHUI aHalli3 JITepaTypHUX JNaHuX y Oazax HaykoBux myoOmikamiii Google
Scholar, PubMed, Scopus Ta Web of Science.

Pe3yabTaT Ta iX 00roBopeHHsi. 3aroeHHs Mmicis 1HPapKTy MioKapaa MOKHA
po3AUIUTA Ha Tpu (a3u, MO NEPEKPUBAIOTHCS, 3 PI3HUMHU XapaKTEPUCTUKAMH Ta
pesynbratamu [8]. 3amanpHa (aza — 1e mouatkoBa (asza, M0 MOYMHAETHCS MiCIA
MpoBOKOBaHOi imemii B cepui [9], XapakTepus3yeThcs MIBHAKOK 1H(MUIBTpAIiEIO
HerTpoduaiB [10, 11] 1 cTBOpeHHSIM 3amanbHOTO ocopeaky [12, 13], akTuByeThCs
HAJXO/KEHHS MOHOIUTIB a00 (iOpoOiacTiB 10 MOIIKOMHKEHOT MUISHKH MiOKapmy.
Hetitpodinn € HaiOuIbII cynepewinBuMHU KiaiTuHamu [14, 15], sAki cmoyaTky
BBOKAJIUCSA TIOTCHIIIHHOIO TEpaneBTUYHOI MimeHHI0 [16], ame 3 MmKIMBUMU
pe3yibTaTaMy B KIIIHIYHOMY 3aCTOCYBaHHI [17], 10 MiAKpecIuao Ba)KJIMBICTh 3HAHB
JeTANhbHUX MEXaHI3MIB 1 O10JOTIYHUX TIPOIECiB TMepes Oyab-sIKUM KIIHIYHUM
3aCTOCyBaHHAM. [HODimbTpaliss HEUTPOLIIB BUKIHMKAE IICAA i1H(GAPKTY MioKapja
MAacOBY PETYJISIIO0 BCiX THITIB IUTOKIHIB 1 XEMOKIHIB, TaK 3BaHUN «IIUTOKIHOBUU
IMTOPMY», SKAH OE3MOCEePETHRO KOPEIIOE 3 PO3MIPOM YPAKEHHX MJUISTHOK, IO
MPU3BOJIUTH JIO JIOAATKOBOTO aloINTO3y KapAiOMIONHTIB, TAKKM YHUHOM IOTIPITYIOYH
MpOrHO3 martoyioriyHoro mpomecy [18]. ®a3za mpomidepamnii HakmagaeTbes Ha Gdazy
3amajgeHHs Ta YTBOPIOE TKAHUHY SIK MEXaHIYHY OIMOPY YIS MOMIKOIKEHOTO CEPIIEBOTO
M’SI3y TICHS BUJAJCHHSA KITUHHUX 3anumkiB. Jlami ¢ibpobractu Ta MOHOIUTH
cunte3yioTh TGF-B1, sxuii cnpsMoBaHnid Ha TaabMyBaHHs 3amalbHUX TPOIECiB [19]
Ta TposioHrye ¢azy 3aroeHHs W (opmyBaHHs 3pinoro pyorss. Dochomimian 6epyTh
aKTMBHY y4YacTh y BCIX MpoIlecax 1 Mmpolecax MiJl 4Yac 3aro€HHS MICHS 1HQapKTY
MioKap/a.

docdominigun BUKOPUCTOBYBAIUCA 3 JIaBHIX YaciB JJIsi JIKyBaHHS CEPIICBO-
CYyIMHHUX 3aXBOPIOBaHb, XO4Ya i HE B KOHTEKCTI THUX 3HAaHb, SIKI MM MAaEMO 3apas.
Bbyno moka3zaHo, 10 CHOXXMBAaHHSA TMEBHUX MPOAYKTIB, IO MICTATh OI10aKTHUBHI
MOJIEKYJIH JIIMIAIB, TaKUX SK (Pocdoinian, Mae CIpUATIMBUIN BIUIMB Ha MALIE€HTIB 13
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3aXBOPIOBAHHSIMU CEPIlsi, 0COOIUBO TOPIXiB 1 HaciHHSA 6000Bux [20]. Ilnoau omniitHOT
nanemu  (Elaeis guineensis), mo MicTITh BenMKy KUIBKICTBH —Qocdomimiais,
BUKOPHUCTOBYBAJIMCS AJI1 NPOPUIAKTUKU CEPLIEBO-CYIMHHUX 3aXBOproBaHb [21], xoua
Oy710 mOMI4eHO, 10 00poOKa NpH BHUCOKIM TeMmmepaTypl IMOCUIIOE OKHUCHEHHS
docdonimiiB 3 MONATBIIUM HETaTUBHUM BIUIMBOM Ha 370poB’s (TOOTO ceplieBa
OpPraHOTOKCHYHICTB) [22]. Sinomenium acutum — 1ie pociiMHa, IO MICTUTH BEIHKY
PI3HOMAHITHICTh OI10JIOTTYHO AKTHMBHUX KOMIIOHEHTIB, BKIIIOYAIOUM aJKAJIOIIM Ta
docdonmimiau, 1 BUKOPUCTOBYEThCS B TPATUIIAHIA KUTAUCHKIA MEIUIIMHI IS
3MEHIICHHS apuTMId 1 MIATpUMKU 310poB’s cepus [23]. HemomaBuo Oyno
MPOJEMOHCTPOBAHO, 110 TpaAuIliiiHa KHUTalicbka «TpaB’sHa (opmyrnay, sKa
NEPEIIKOXKAe€ NUIAXY MEepEeKUCHOro OKUCHeHHs ¢ocdomimiais (Jannoy), mae
KapA10MPOTEKTOPHY IO Ta 3HWXKYE OOJHOBHI MOPIT y MAIEHTIB 31 CTEHOKAPIIEIO
[24].

HaBitb HOBI po3poOiieHI Tmpemapatd, Takl sSK iMiganpuia (iHri6iTop
aHTIOTCH3MHIICPETBOPIOIOYOTO  €H3UMY), K  OyJo  MPOJEMOHCTPOBaHO B
JOCJIIJDKEHHSIX Ha TBapWHAX, 3aro0iraloTh CEpIEeBid HEAOCTATHOCTI IUISIXOM
onocepenkoBanoi moayJsii pieHiB PA, PC, SL 1 DAG 1 TakuM 4YWHOM 3MEHIIYIOTh
($106p03, HAKOMUYEHHS KOJareHy Ta ITYHOYKOBY HEJOCTAaTHICTH [25].

[ToniOHUM YMHOM, HOBa KOMITO3HIIIsT (PocdoinigHO-aCTIPUHOBOTO KOMIUIEKCY
(PL-ASA) Oyna pospoOisieHa Ui 3MEHIIEHHS MICIIEBOIO T'OCTPOTO IUTYHKOBO-
KUIIIKOBOTO YIITKOJKEHHS, a TAKOXK MOCWICHHS 1HT10yBaHHS TPOMOOITUTIB MOPIBHSIHO
31 3BUYAWHMM acHipuHOM abo TabjeTKaMu, BKPUTHUMH KHIIKOBOPO3YHMHHOIO
000JI0HKOIO [26].

Cos, IMOBIpHO, sIKa HAWOLIBII MIMPOKO BUKOPUCTOBYBAJACh y CTAPOJABHIN 1
TPaAUIIAHIN METUIIMHI TAaKOXK BHUABIISAE KapAIOMPOTEKTOPHY Mif0. EKCTpakT coi Moxke
moxaytoBaty criBBigHomeHHss JITTHIIYJITIBII, mo € NOTYXHUM MNPEeIuKTOpOM
3nopoB’st  cepus [27]. Kpim Toro, momaBaHHsS coeBux docdomimiaiB g0
JIITO3HIKYBATBHUX JIIKAPCHKUX 3acO0IB IS MAIIEHTIB 13 1MIEMIYHOK XBOPOOOIO
CepIls Ta TINePXOJICCTEPUHEMIEI0, CTIHKOIO J0 JII€TH 3 HU3bKUM BMICTOM JIMiAiB, HE
TUTBKM 3HIDKYE PIBEHB XOJIECTEPOIYy, a W TPUTHIYYE arperairo TPOMOOIIUTIB 5K
BTOPHHHY MMO3UTHUBHY CKJIaJIOBY (hapMaKkosoriyHoro nmouetiiany. CoeBi 6001 MiCTAThH
PC, PE, PI Ta PS B 01HaKOBHUX KIJTBKOCTSX.

OctanHiM yacoMm (oc¢omimiiHI JTIMOCOMU BHKOPUCTOBYIOTHCA BCE OUTBINE SIK
CUCTEMHU JOCTaBKM PI3HUX JIKIB J0 HEKTOPU30BAHUX JUISHOK CEPIIEBOTO M S3Y,
BKJIFOYArO4H TepaneBTuuHi 3acobu Ha ocHOB1 PHK (Taki sik siRNA, miRNA) [28].

Kapaionimia (CL) € HamiiHUM TEpameBTUYHUM areHTOM [JIS MIATPUMKH
3aroeHHs michs iH(apKTy Miokapaa. 4-TiApOKCH-TpaHC-2-HOHEHANI, CUTHAJIbHA
Mosiekyna, yTBopeHa 3 CL, BusBisie pi3HOMaHITHY O10JOTIYHY aKTUBHICTD,
BKJIFOUaro4Yn 1HriOyBaHHsA cuHTe3y mporeiny Ta JIHK, a Takox akrtuBarito
MITOXOHApianbHUX (epMeHTiB. HaBiTe 3axucHuii epeKT MeJaTOHIHY II0/I0
3MCHIIICHHS YTBOPEHHS AaKTUBHUX (OPM KHCHIO YAaCTKOBO TMOSICHIOETBCS HOTO
3MaTHICTIO 30epiratu XiMiuHy cTpykTypy CL [29]. BigHOBIEHHS MITOXOHIPINA HA Tii
MoJielbHO1 marosorii (1HdapkTy Miokapaa Ja0OpaTOpHUX TBApHUHAX), MOMKIIMBE 3a
JOITIOMOT 010 (hapMakoJIOTrTYHOTO 1Hr10yBaHHS anuin-KoA-nizokapaioninia-
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anunTpancdepasu 1 (BiAOMO, M0 KaTali3ye alWIOBaHHS J130KapAl0JIiMiHy
3BOPOTHBO 10 KapAi0diNiHy) NUISIXOM BBeleHHs nadarmitaniny [30].

BucnoBkn. OCKUIBKM pO3BUTOK 1H(ApKTy MioKapja mnepeadadae YUCIEHHI
CTPYKTYpHI Ta G YHKIIIOHAJIBHI 3MIHU CEPLIEBOT0 M’ 53y, K1 CIPUSIIOTH 1 MIATPUMYIOTh
PO3BHUTOK CEPLIEBOT HEJJOCTATHOCTI, HAJ3BUYANHO BaXKJIMBO MIHIMI3yBaTH I 3MIiHH Ta
3ano0irTu HebaxkaHoMy peMozentoBanHo. dochoninian 1eMOHCTPYIOTh JIIKYBalbHI1
BJIACTUBOCTI MIJ] Yac 3aro€HHs MIicis 1H(apKTy MiOKap/Ja, 3 BaXJIMBUM BILIUBOM Ha
BC1 3ajisiH1 010JIOT1YHI TIPOIIECH: 3amalieHHs, npodiidepaiiito, aHriorese3 ta ¢iopos.
BoHu BUKOpUCTOBYBaNMCS SIK TEpAllEeBTUYHI ar€HTH 3 JABHIX 4YaciB; OJHAK MU JIUILIE
MOoYajyd BHU3HABATH Ta PO3YMITH IX CKIAAHy pOJb y MOAYJALIl Ta perymsmii
OilojoriyHux mporeciB. BigcytHi a0o He3HayHl 1OOIYHI e(eKTH BBEACHHS
docdoninigiB BU3HAYAIOTH iX. SIK 1/lealibHI TEPAleBTUYHI areHTU. TaKuM YUHOM,
BU3HAHHS Ta PO3YMIHHS MEXaHI3MIB iX J1i MOXe 3alpONOHYBaTH HOBHM MO Ha
HOBI TepameBTHYHI CTpaTerii isl Mall€HTIiB, SKI TEpPEeHECIu TOCTpUM 1H(apKT
MIOKap/Ja, 3MEHUIYIOUM TArap 1 TMOKpAIlylO4Yd 3arajJlbHUM  COLIJIbHUM  Ta
€KOHOMIYHHM pe3ysbTarT.
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Cexuist 3. InHoBawiiiHi MIXO0AM 10 MiJABUIIEHHS SKOCTI (hapMaKoTepartii 3 MO3MIIIT JOKa30BOT METUIIUHH

OCOBJINBOCTI IPUBHAYEHHA JIIKAPCBKUX ITPEITAPATIB
IMAIIIEHTAM BIKOBOI T'PYIIH
Cikaaos 1. B., Epmosenko T. 1.

XapKiBChbKUW HallIOHATbHUN MEAUYHUNA YHIBEPCUTET
M. XapkiB, YKpaina

vsivan.1m20@knmu.edu.ua

CrapiHHsT HaceleHHs € OJHUM 3 HaWOUIbII BAXIMBUX JeMOrpadiyHUX
IpOLECIB SIKUW MPU3BIB 10 JOBFOCTPOKOBHMX HACIIAKIB y OaraTbOX KpaiHax CBITY.
Tomy momiTMka  3MEHIICHHS  COIIajdbHOI BPA3MUBOCTI JIOJACH MOXWIOTO Ta
CTapevoro BiKy MOBHHHO CTOCYBATHUCS MEPEAyCiM MOKPAIICHHS iXHBOTO 370POB’S Ta
sakocTi uTTs [1]. JlocmipkeHHss B 007acTi BIKOBOI (hapMaKoJIorii Kpaidl BaKJIUBI JJIS
PO3YMIHHSI OCHOB B3a€MOJIIi JIIKAPCHKOT PEYOBMHM 13 CTAPIIOYUM OpraHi3MOM Ta
HAyYKOBOT'O OOTPYHTYBAaHHsSI TMPU3HAYEHHS JIKAPCHKUX TMpPEnapaTiB y BIIMOBIIHUX
pa3oBuX, M000OBUX J103aX, HA KypC JIKyBaHHS TMAaI[i€HTaM TIOXHJIOTO BIKY.
dapmakoTeparisi MOBUHHA OyTH HampaBieHa HAa TPOBEACHHS €QEKTUBHOTO,
O€3MeYHoro JIIKyBaHHS 3 YpaxyBaHHSM I1HIWBIIYaJbHUX OCOOJIMBOCTEH MAIIEHTIB
BIKOBO1 KaTeropii Ta JOCTYITHOI 3 €KOHOMIYHOI TOYKH 30Dy, SK IS MaIlleHTa, Tak i
JUTSL TIKYBaJIbHUX 3aKJIAIIB.

Metoro Hamoi pob6oTrum Oyli0 TMpoaHadi3yBaTH HAyKOBI JaHHI, IO
PO3KpHUBAIOTh CHEIIabHI KpUTEpii 0€3MeYHOCTI Ta ePEeKTUBHOCTI JIIKAPChKOI Teparii
y MaIl€HTIB TTOXUJIOTO Ta CTAPEYOTro BiKY.

dapmakosoriuHa e(EeKTUBHICTh JIIKAPCHKUX IIpenapaTiB  3aJIeKUTh Bl
aHaTOMO-(1310JIOTTYHUX, OIOXIMIYHUX, TEHETUYHUX OCOOJMBOCTEH  OpraHiamy,
HAsBHOCT1 IMATOJOTIYHMX IIPOIIECIB Ta 3axXBOpIOBaHb 1 iHIMMX (akropiB. IcToTHE
3HAYCHHS MAalOTh YYTJWBICTH pelentopiB, (YHKIIOHAIBHUN CTaH Ta pPe3epBHI
MO>KJIMBOCTI PETYIATOPHUX CHUCTEM, KOMIIEHCATOPHUX MEXaHI3MIB TaKOX IPOIIECH,
0 MPUIMAIOTh y4acTh y BCMOKTYBaHHI, PO3MOJUTY, JCTOHYBaHHI, METa0OII3MYy,
eKCKpetii papMaKoIOTI9HO aKTUBHUX PEYOBHH a00 X METa0OIITIB 13 OpraHi3my.

CtpykTypHi, MeTaboniuHi Ta (yHKIIOHATBHI 3MIHHU, IO BiIOYyBalOThCS Ha
MOJICKYJIIPHOMY, KJIITHHHOMY, OpPraHHOMY, CHCTEMHOMY pIBHAX TIpH CTapiHHI
Opra”iaMy, HE MOXYTh He BimoOpaxaTucs Ha QapMakKoJOTiuHii e()EeKTUBHOCTI
Jikapcekux npemnapatiB. OJHIEIO 13 TOJOBHUX MPOOJIEM B pallioHanbHIN 1 0e3meuHii
dapmakoTeparii MaIi€eHTIB BIKOBOi TPYNU € HASBHICTh JEKIIBKOX XPOHIYHUX
3aXBOPIOBaHb Y OJHOTO marieHTa. [le morpedye nmpu3HaueHHs B JIIKyBaHH1 OUTBII HIXK
4-5 nmikapChKUX TperapaTiB pi3HUX (PapMaKOTEPareBTHUHUX TPYI, SKi MOTCHIIIIHO
HE PEKOMEH/I0OBaHi ISl MAIlEHTIB JAaHOT IPYIH, 10 € PU3UKOM PO3BUTKY HeOaKaHUX
peakiliii, STPOTeHHUX 3aXBOPIOBaHb. Y CBOI Yepry Ii€ YCKIAIHIOE TIPOIEeC
JIKyBaHHS, NOTpeOye MPU3HAYEHHS [0JATKOBUX JIKAPCHKUX 3ac001B, MIABUILYE
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piBEHb BUTPAT Ha JIKyBaHHsA. JIIkapchKi 3aco0u, AK1 JUIsl TALIEHTIB HECYTh Yy OUIbIIIMA
MIpl PHU3UK, HDK KOPHUCTb, HA3MBAIOTh IOTEHUIKHO HE PEKOMEHJIO0BAaHUMU
nikapcbkumu 3acobamu (ITHJI3) [2]. Hdns mimBumieHHs Oe3neku (apmakoTeparii
MAIIE€HTIB MOXWJIOrO Ta CTAPEYOoro BIKY OOYMOBIIIO€ HEOOXIIHICTh BUKOPUCTAHHS
CHEelIaIbHUX KPUTEpIiB 110 OI[IHIOIOTh O€3MeKy JIKapchKoi Tepamii y AaHid
nonynsuii. Jlo HuMX BigHOCSAThCS KpuTepii bipca, po3poOneHi AMepUKaHCHKUM
repoHtosioriunuM  toBapuctBoM (AGS Beers Criteria®), sxi  peryispHo
MEPETISIaloThCs. TOBAPHCTBOM Ta OHOBIIOIOTBCA KPHUTEPil OCKUIBKH —CTalOTh
JOCTYITHUMHU BCE€ HOBI JIIKApChKi 3acO0M Ta pe3yJabTaTH HAyKOBUX JOCIHIIKEHb.
OctanHe oHOBieHHs Oyno y 2023 poui, ekcrieptHa rpyna AGS Beers Criteria®
neperisHyia noHas 7300 BUCOKOSIKICHMX JOCHIIKEHb JIIKIB Y CBOEMY OCTAHHHOMY
OHOBJIEHHI1. EkciepTH OHOBUIIM MepesiiK JIIKapChKUX MpernapaTiB: K1 BITHOCSITHCS /10
[THJI3 ass niTHIX Mali€HTIB IO MOKYTh MAaTH BEJIMKUN PU3MK PO3BUTKY HEOaKaHUX
peakIliii; JIKapChbKUX TMpernapariB, sKi 3 OOEpPEeXHICTIO NPHU3HAYAIOTH JIITHIM
narieHTaMm. Jlikapi Ta mMarli€eHTd MOBUHHI KOHTPOJIFOBATH BIUIMB IMX JIIKIB, 1100
YHUKHYTH 1X HETaTUBHOI J1i. OHOBJIEHO Mepeiik KoMOiHaIlii JIIKapChbKUX MpenapaTis,
KOJIM TpU OJHOYACHOMY 3aCTOCYBaHHI JEKUIbKOX JIIKAPCHKUX IpenapariB
BiIOYBA€ThCSI B3a€MOJIiI MK HUMH TMIABUIIYIOYH IIKIJJIMBUM BIUIMB Ha OPraHi3M
xBopuX. OHOBJIEHO MEPEINiK JIKIB, Kl MOTPIOHO YHUKATH ab0 3MIHIOBATHU iX JI03Y Y
HarfieHTiB i3 mopyiieHow ¢yukiiero Hupok. Kpurepii AGS Beers Criteria® ne
3aCTOCOBYIOTBHCS JI0 TAIIEHTIB AKi MPUHAMAaIOTh HaliaTuBHY goromMory [3].

[ToTpioHo BimMmituTH, 110 AGS Beers Criteria® € pecypcoMm B poOOTi JTiKapiB
JUIs TIOJIETILIEHHSI BUOOPY Ipemnapary, a Hi B SKOMY pa3sy, sIK 3aMiHa iX 3HaHb, JOCBIY.

BucnoBkn. B JikyBaHHI MaIli€eHTIB TOXHWJIOTO Ta CTapedyoro BIKYy BCE
OuThIIOr0 3HAauYeHHS HaOyBa€ BHUKOPHUCTAHHS B KIIHIYHIA TPaKTHIIl KpPUTEPIiB
HeeekTrBHOI (papmakoTepartii TOOTO MepesiKiB MOTCHIIHHO HE PEKOMEHOBAHUX
JIKapChKUX 3aC00iB I 3amoOiraHHs PO3BUTKY HETAaTHMBHUX SIBHII Ta JICTAJIBHOCTI
cepen mamieHTiB. Illo HaOyBae akTyaldbHOCTI y CTBOpPEHI OOMEKYBaJbHHUX
BITUM3HSHUX TIEPETiKiB B JIIKyBaHHI XBOPUX MOXUJIOTO Ta CTAPEUYOTro BIKY.
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Cekuist 2. Pesynbrati (yHIaMEHTATIBHHUX Ta MPUKIATHUX HAYKOBUX JOCIIHKEHD MOTEHI[IMHIX Ta HOBHX
JKapChKUX 3ac00iB

BUBYEHHSI AHTUEKCYJIATUBHOI AKTUBHOCTI HOBOI
PAPMALNEBTUYHOI KOMIIO3UIII N-(2,3-TUMETUJI®EHL)-
AHTPAHLJIOBOI KMCJIOTHU 3 1,3,7-TPUMETUJIKCAHTUHOM

Cuposa I.O., Yanenxo H.M., Ko3yo C.M.
XapKiBChbKUW HaLlIOHAJTbHUN MEANYHUNA YHIBEPCUTET, M. XapKiB
nm.chalenko@knmu.edu.ua

Pe3tome. CTBOpeHHS (hapMalleBTUYHMX KOMIIO3UIIIN SBISETHCS OCOOIUBUM
HampsSIMKOM ~ cy4yacHoi (apmarlii, 1e TOSICHIOEThCS Hacammepex THM, IO
IHTEHCUBHICTh (DApMaAKOJIOTIUHOTO €(EeKTy MOXKe IMIJICUIIOBATUCA TIPU TMO€IHAHHI
NEBHUX KOMITIOHEHTIB. BigoMo, 1m0 gapmarieBTH4H1 KOMIO3UIIii BUKOPUCTOBYIOTH IS
dapmMakoKopekIlii pI3HOMAHITHHX TMaTOJIOTIYHUX CcTaHiB (0OJBOBI CHHIPOMH,
1H(DEKII1HT 3aXBOPIOBAHHS Ta 1HIII), B TOMY YHCI 1 3anaiapHUX nporeciB. Ha momeni
(.H. eKCIepUMEHTAJIBHO JOBEACHO, Mo (apMaleBTHYHa kommo3uilis N-(2,3-
IUMETWI(QEeHT)-aHTpaHIoBoi  Kucinotu  (mMedenaminoBoi kucnotu) 3 1,3,7-
TPUMETHIIKCAHTUHOM  (KOeiHOM) JOIIbHA BIIHOCHO TIPOLECIB eKcyaamii 1
NEPCIICKTUBHA TS ITOAAJIBIIIOTO BUBUCHHS.

Abstract. The development of pharmaceutical compositions is a particular area
of modern pharmacy, primarily because the intensity of the pharmacological effect
can be enhanced by combining specific components. It is known that pharmaceutical
compositions are used to pharmacocorrection various pathological conditions (pain
syndromes, infectious diseases, etc.), including inflammatory processes. It has been
experimentally proved on the model of formalin edema of N-(2,3-dimethylphenyl)-
anthranilic acid (mefenamic acid) with 1,3,7-trimethylxanthine (caffeine) is
appropriate for exudation processes and is promising for further study.

KiarwuoBi ciaoBa: 3amaneHHs, aHTUEKCYIaTHBHA aKTUBHICTh, HECTEPOINHI
npoTu3anaibHi 3aco0u, ¢apmaleBTUYHa KOMIIO3HIliA, Me(eHaMiHOBa KHCIIOTA,
Ko(eiH.

Beryn. Bigomo, 1o 3ananbpHHI mpoIiec ABIsSE€ COOOI0 CKIAIHY, KOMIUIEKCHY
PEaKIIiio Opra”i3My y BiAMOBIIb HA Ypa)KeHHsI TKAHUH PI3HOMAHITHUMH MaTOT€HHUMH
nojpa3HuKaMu. byab-ske MONIKOMHKEHHS TKaHWH, HE3aJIeKHO Bij] MPUYHH, IO HOTO
BUKJIUKAJIM, MOXXE TMPHU3BECTH N0 3amajeHHs. HectepoimHi mporusamanbHi 3aco0u
(HIT33) nanexars g0 HaWYacTimie MPU3HAYCHUX JIKAPCHKUX TIpermapariB, 110
BUKOPHCTOBYIOTBCSl Yy CBITOBId MEMWYHINA TPAKTUIN I JIIKyBaHHS 3armaibHAX
mporieciB 1 OompoBUX cuUHApOMIB (y KomOiHamii 3 iHmUMH 3acobamMu  abo
IHAWBIAyallbHO), TAKOX iX IIMPOKO 3aCTOCOBYIOTH IS 3HWKCHHS IMiJBUIIEHOT
temrneparypu Tina. OcobmuBoi yBarm HaOyBalOTh MHUTAHHS PO3BUTKY MOOIYHHUX
edekriB HII33, siki mposBISIOTHCS ypakeHHSM Pi3HUX OopraHiB i cucreM [3, 9].

B tenepimHiil yac 3arajibHOBU3HAHOIO BBaXkaeThcsl kimacuikarmis HII33, ska
3aCHOBaHa Ha XIMI4HIM OymoBi. IIpuHIMIIOBO BUALIAIOTH NB1 Benwki rpynu HII33:
KHCJIOTHI Ta HEKHUCJIOTHI mpenapatd. Jlo mnepmioi rpynu BIAHOCSATHCS MOXIJIHI
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CaJIIMIOBOI KHUCJIOTH (aUeTUJICATIUIOBa KHCIIOTa, CajiWIaT HaTpilo Ta 1H),
MPOMIOHOBOT  KUCIOTH  (HampokceH, 10ymnpodeH), 1HIOJOLUTOBOI  KHUCJIOTH
(ilmgoMeTalnuH), AaHTPAHUIOBOI KHUCIOTH (BOJBTapeH, MedeHaMoBa KHUCIIOTA),
OKCHKaMHu (MIpOKCHMKAaM, TEHOKCHUKaM, JIOPHOKCHKaM, MeJokcukam). [Ipyra rpyna
BKJIFOYA€E TOXiTHI amMiHO(eHoy ((eHaleTuH, mapaieramo), mpa3oiaony (OyTamioH,
aM1JOMIpUH, aHAJIbIH), CYIb(POHaMIAY (HIMECYIMi/, IeIEKOKCUO, ETOPUKOKCHO) Ta 1H.
[3-6].

He3Bakatroun Ha 3HayHUN apceHan 1 pisHOMaHITTS 3a Oynosoro HII33 momryk
HOBUX BITYM3HSHUX BHUCOKOC(EKTUBHMX 1 MAJOTOKCUYHUX IMpernapariB 3
MPOTU3ANAIBHOIO JI€I0, a TaKoX I1X (apMalUeBTUYHUX KOMIIO3ULIM SIBISETHCA
aKTyaJbHOIO 3aJavero cydacHoi ¢apmaiii croroneHHs. OCHOBHUMH BHMOTaMHU [0
TakuX (apMareBTUIHUX MPENapaTiB € Te, 0 BOHW MMOBUHHI MaTH IIMPOKUHA CIIEKTP
dbapmakosIoriyHoi Aii; X 103U MarOTh OyTH SIKOMOTa MEHIIMMU; a TOKCUYHICTh Mae
OyTH HHU3BKOIO Ta MOOIYHI e(eKTH MalTh OyTH MiHI30BaHI. 3HA4YHA KUIBKICTh
MOHOTIpENnapariB He BIAMOBIJA€ TAKUM BHUMOTAaM, a IMOIMEPEIHI TOCTIKEHHS YITKO
JEMOHCTPYIOTh, IO TaKl SKOCTI MpUTaMaHHI KOMOIHOBAaHMM JIIKAPCHKUM 3aco0am,
nepeBara sSIKUx IoJisirae B iX 3J[aTHOCTI MOTEHI1I0BAaTH (hapMaKoJIoriyHi epeKT oauH
oauoro [1-2, 6-7, 12-13].

BpaxoBytoun BUKIIaJieHE BUIIE, METOK HAIIOl POOOTH CTAO CTBOPEHHS HOBOi
JIBOKOMITOHEHTHO1 (hpapMalieBTUYHOT KOMITO3UIlii HaA OCHOB1 MOXIJTHOTO aHTPAH1JIOBOT
kucinotu: N-(2,3-qumernndenin)-anTpaniiioBa Kuciaota (MedeHaminoBa Kucjiaorta) [2]
1 1,3,7-rpumerriikcanTuna (kodein) [9, 11]; oOuaBa KOMIOHEHTH BBEJICHO HAMH Y
dapmaleBTUUHY KOMIIO3UI[II0O CEPEeIHbO TEPANeBTUUYHMUX [103aX; JOCHIIKEHHS
aHTHeKcyaaTuBHOI akTuBHOCTI (AEA) cTBOpeHoi Hamu (papManieBTUUHOT KOMITO3HIIIT
NOPIBHSHO 3 MOHOBBEJEHHSM KOMIIOHEHTIB Ta 3 pedepeHc-TpenapaTtoMm —
TUKII0(hEHAKOM HaTPIIO.

Martepianu i Meronu. AEA cTBOpeHOi dapManeBTUIHOT KOMITO3MIT Ta Ti
KOMITOHEHTIB BuBUajacsa Ha 1mrypax JjiHii WAG cepennboi Barum (200-230) t 3a
JIOTIOMOTOI0  €KCIIEpUMEHTAIbHOT Mojen «dopManiHoBoro HaOpsky» (¢p. H.) y
NOPIBHSAHHI 3 pedepeHc-penapaToM TUKI0PEeHAKOM HATPIFO.

Habpsix MmomentoBanu 3a JOMOMOTOI0 CYOTUTAHTAPHOTO BBEJICHHS Y 3aHIO JIaIy
mypa 0,1 ma 2 % posuuny ¢opmaniny. O6’eM Janmu BUMIPIOBAINA 32 JOMOMOTOIO
mwietismometpa (IITC Life Science (CILIA) nmo moxmemtorouoi iH'ekiii dopmaliny i
yepe3 4 TOJIMHY TICHs BBeeHHs (iiororeHa (Gpopmaiiny) Ha MOMEHT MaKCHMAJIBHOTO
PO3BUTKY HAOPSIKY.

Posnoain TBapuH BimOyBaBcs 3a CXEMOIO: IIypH OyJIu poO3MOJiieHI HA 7 Tpyn
mo 6 TBapuH B KOXHIiW. TBapuam 1-i rpymu Oyiau KOHTpoOJIeM, iM OJHOKPATHO
BHYTPIMIHBONIUTYHKOBO (B/11) BBOoAWiIM 3 % kpoxmanpHuM cnu3 (2 mu Ha 200 T
nrypa). TBapunaam 2-i Tpynu MoiemoBasiv (. H. 1 TAKOK OJTHOKPATHO B/IIUT BBOJMIN 3
% kpoxmanbamid cnu3 (2 ma Ha 200 T mypa). TBapuHam 3-i—6-1 rpyn Ha Qoni §.H.
OJTHOKpPATHO B/IIUT y BUTIANI cycrensii Ha 3 % KpOXMaJlbHOMY CIU3y BBOJIWJIU
JOCJIIJIHI JIIKapChKi 3aco0M Ta iX ¢apMalleBTUYHY KOMIIO3UI[II0: TBapuHaM 3-1 rpynu
— wmedenaminoBy kucinotry (50 mr Ha | kr Baru TBapuHu), 4-1 rpynu —
MedenaminoBy kucioty (100 mr Ha 1 kr Baru TBapunm), 5-i kodein (0,6 mr/kr), 6-i
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rpynu — komno3uuiro MmedenaminoBoi kuciotu (50 mr/kr) 3 kogpeinom (0,6 mr/kr), 7-
i rpynu — pedepeHc-npenapar AukiopeHak HaTpito (8 mr/kr). Jlo3u nepepaxoBaHO
Ha IIypiB 3 YpaxXyBaHHSAM KO€(IIEHTY BUJI0BOI Yy TIMBOCTI.

MakcumalnbHUi pO3BUTOK (). H. CIIOCTEPIraeThes yepe3 4 roAMHM Micisd Horo
MojentoBaHHs. 3 % kpoxManbHui cnu3 (rpynu 1 Ta 2), jpikapebki 3acobu (rpynu 3 -
5) Ta ix (dapmalreBTUUHY KOMIIO3HIlII0 (rpymna 6), a TakoxXK 1 pedepeHc-npenapar
(rpyna 7) BBOaMiM 3a | TroAWMHYy J0 IBOTO MOMEHTY 3 YpaxyBaHHAM iX
(apMaKOKIHETUYHUX XapaKTEPUCTUK. 30UIbIICHHS HAOPSAKY BUPAKAIU y MUILTITpax
(mu1). BigcoTok mpUTrHIYEHHS 3aNajeHHsI PO3paxOByBaju 32 POPMYIIOIO:

V-V,

% NpucHiYeHHs 3analeHHs = - 100%,

K

ne: Vic— 00’eM Janu y KOHTPOJII MiHYC BUXIJTHUN 00’ €M LI€T JTanKu A0 HAOPsIKY,
MUT;

V, — 00’ eM namnu, sika HAOpsIKJIa B AOCII/I MIHYC BUXITHUM 00’ €M Ii€T jamnw,
MJI.

Pe3yabTaTu gocaimxenns. O0’eMu jam mypiB y BCIX AOCHITHUX Tpynax Ha
MOYaTKy JOCTIIKEHHSI CTATUCTUYHO JIOCTOBIPHO HE BIAPIZHSIMCS 1 B KOHTPOJIBHIN
rpynu 00’em nan ckinangas 0,57+0,01 mo.

MopentoBarHss ¢. H. COPUSUIO CTATUCTUYHO JOCTOBIPHOMY 30UIBIICHHIO
06’emy nan mypiB go 0,78+0,02 mu, mo Ha 36,84 % mepeBHIyBaO0 BUXIIHI JaHI.
Beenenns nHa Qoni ¢. H. MedheHamiHOBOI KucioTu (rpynu 3 Ta 4) COpHsIIO
3MEHIIEHHIO 00’€My JIall IMypiB, IO CTATUCTUYHO BIPOTITHO HE BIAPI3HAIOCS BiX
pedepenc-npemnapara (0,66+0,006 ™). 3a pesyabratramu po3paxyHkiB: AEA
medeHaMmiHoBoi kuciotu O0yno menie (40,6 % - rpyna 4; 40,9% - rpymna 3), HIX Y
nukinodenaky Harpiro (45,5 %), ToMy HamMu i CTBOPEHHS (papMaieBTHYHOI
KOMITO3HITIi HaMHu OyJsi0 0OpaHo 103y MedeHaMiHOBOI KUCIOTH 50 MI/KT IS IIypiB,
sKa 1mokasaia outey AEA (rpyma 3).

MonoBBeieHHS KOdeTHY CIPHUSIO NMPHUTHIYCHHIO MPOIeCciB ekcynamii Ha 22,7
%. JlonaBanusa 10 MedeHaMiHOBOT KUCTIOTH Koeiny crpusiio 30inbmenHto ii AEA:
dapmarieBTHYHa ~ KOMMO3UIlE  Me(eHamMiHOBOI ~ KHUCIOTH 3 KodeiHoM
MPOJIEMOHCTpYBaJia MPUTHIYECHHS MporieciB excynarii Ha 59,1 %, mo nepeBuiryBaio
AEA xodeiny Ha 36,4% 1 AEA pedepenc-npenapata aukinodenaka Hatpis Ha 13,6%.
To6to, kodein moreniitoBaB AEA MepeHamiHOBOT KUCTIOTH 1 MIATBEPIUB CBOIO POIh
aJ’ IOBaHTa.

BucnoBok. [IpoBenenuii mopiBHAIBHUN aHAI3 JO3BOJISIE 3pOOUTH BHUCHOBOK,
IO JTiIEPOM HAIIOTO €KCTIEPUMEHTAIBLHOTO JOCTI/KEHHS Ha JTJAOOpaTOPHUX IIypax €
HOBa, BITYM3HAHA, CTBOpeHAa Hamu (apmaneBTrnuHa Kkommosuiis N-(2,3-
TUMETIII(PEHLT)-aHTPaH1I0BOi Kucinotu (MedgeHaminoBoi kucimotu S0 MI/Kr mrypa) 3
1,3,7-rpumetnnkcanTuaoM (kodeinom 0,6 wMr/kr mypa). Ha wMomeni ¢.H.
CKCIIEPUMEHTAIbHO  JIOBeJeHO, 1Mo  (apmarneBTiuHa kommo3uiis  N-(2,3-
TuMeTUN(PeHT)-aHTPaH1IOBOI  KUCIOTH  (MepeHamiHoBOi  kuciotu) 3 1,3,7-
TPUMETUIKCAHTUHOM (KodeiHOM) JOoIliIbHAa BINHOCHO TMPOLECIB eKcymaamii 1
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NEpPCHEeKTUBHA JJI1 TOJAJbIIOr0 BHUBUYEHHS. EKCIEpUMEHTaNbHO [IOBEIEHO pOJIb
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Cekuist 2. Pesynbrati QyHAaMEHTATBHUX Ta MPUKIAIHUX HAYKOBUX JOCIIDKEHb MOTEHI[IHHUX Ta HOBHX
JKapChKUX 3ac00iB

BUBUYEHHS BILUIMBY ®APMAIEBTUYHOI KOMIIO3MUIIII 4-[5-(4-
METUJI®EHLI)-3-(TPUPTOPMETNJI)-1H-IIIPA30OJI-1-
1JIIBEH30JICYJIb®OHAMIAY 3 1,3,7-TPUMETUJIKCAHTUHOM HA
PIBEHDb JIEHOBUX KOH’IOT'AHTIB B CUPOBATILI KPOBI II1YPIB B
YMOBAX ®OPMAJIIHOBOI'O HABPSKY

Cuposa I'.O., CaseaneBa O.B., Timakosa T.C.
XapKiBChbKUI HAIIOHAIBHUN MEIUYHUN YHIBEPCUTET, XapKiB, YKpaiHa
ho.syrova@knmu.edu.ua, ov.savelieva@knmu.edu.ua, ts.tishakova@knmu.edu.ua

Pe3ome. BuBueHO BIUIMB (hapMarieBTUYHOI KOMIO3HIIIT 1ieiekokcuoy (4-[5-(4-
metundenin)-3-(tpudropmetin)-1H-mipazon-1-in]6en3oncynbhonaminy) 3
kodeinom(1,3,7-TpUMETUIIKCAHTUHOM) Ha PIBEHb JIIEHOBUX KOH IOTAHTIB B
CUpOBaTIl KpOBi1 IIypiB B ymoBax (opmaniHoBoro HabOpsky. BcTaHoBieHo, 1o
Ko(eiH TMOTEHIIIIOE 3HIKEHHS PIBHA [IIEHOBUX KOH IOTAHTIB JOCIII)KYBAaHOTO
LIEJIEKOKCMOY B CHpPOBATIl KpOBI Yy HIypiB B yMOBaX (OpPMaNiHOBOIO HAOpPSKY.
dapmalrieBTHYHA KOMIIO3UIIIS 3HUXKYE PIBEHBb JIIEHOBUX KOH IOTAHTIB B CHPOBATIII
KpOBI y IIypiB IHTCHCHUBHINIE, HDK MOHOBBEJCHHS IICJICKOKCHOY, ajieé MEHBbIII
IHTEHCUBHO, HIXK JUKIOGEHAK HATPIIO.

Abstract. Effect of the pharmaceutical composition of celecoxib (4-[5-(4-
methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl]benzenesulfonamide) with
caffeine (1,3,7-trimethylxanthine) on the level of diene conjugates in blood serum
studied rats under conditions of formalin edema. It was established that caffeine
potentiates the decrease in the diene conjugates level of the studied celecoxib in the
blood serum of rats under the conditions of formalin edema. The pharmaceutical
composition reduces the level of serum diene conjugates in rats more intensively than
a single injection of celecoxib, but less intensively than sodium diclofenac.

Kiro4uoBi ciioBa: 1i€eHOB1 KOH 10raHTH, KOdeiH, IeIeKOKCHO, CHpOBaTKa KpPOBI,
rypH, GopManiHOBUN HAOPSIK.

Beryn. [TutanHs KOMIUIEKCHOTO JIIKYBaHHS 3aMalieHHs, IO CYMPOBOIKYEThCS
0oneM, TpaaMIIHHO € OJHUM 3 TPIOPUTETHUX B CyYacCHIN KIIHIUYHIA MEIUIMHH.
dapmakoTeparliisi 3amajeHHs, 3TiIHO 3 peKoMeHAalissMu BcecBiTHBOI opraHizalii
OXOPOHU 3JIOpPOB’sl, 0a3ye€ThCcsl HA  «IPUHIHUINAX  CXOAIB» 3 BUKOPUCTAHHSIM
mpenapariB pi3HEX (apMaKOJIOTIYHUX TPYH, CEpell HUX 3HAYHA POJb HAICKUTH
HECTEepOIMHUM TIpoTu3anaibHuM 3acobam (HII33) [8] .

OcHoBHUMU TIOKa3aHHsIMU A0 mpusHadeHHs HII33 B ganumit wac € roctpi Ta
XPOHIYHI peBMATHUYHI 3aXBOPIOBAHHS, TOCTP1 HEPEBMATHYHI 3aXBOPIOBAHHS - TPABMH,
0011 B cIiuHI, TichsonepaliiHi 0011, MirpeHi ta inmri 3axpoproBanus [13,15].

Bigomo, mio ocHoBHI Qapmakonoriudi BiactuBocTi HII33 moB'szani 3
iHri0yBaHHsIM cuHTe3y IukiIookcurenas (LIOI-1 ta I[OI'-2) — kmoyoBux pepMeHTIB
MeTalodI3My apaxioHoBoi1 kuciaoTu. OpHak, Ha >xalb, HaBiTh cydacHi HII33 ne
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MOXYTh BBaXaTUCS M030aBJICHUMHU HETaTUBHUX MOOIYHUX peakiii. [Ipu mequunomy
BukopuctanHi HII33 BuHuKaloTh TeBHI HeOaxkaHl MOOIYHI edekTu: 300Ky
LEHTpaJIbHOI HEpBOBOi1 cuctemu- 1-2%, cepueBo-cynuHHoi cuctemu- 0,5 - 1,5%,
IUTYHKOBO-KHUIIKOBOTO Tpakty - > 10% Ta iHmi. ToMy, HUISIXY MOIIYKY €(EKTUBHUX
HII33, 3 onHoro 00Ky, a 3 IHIIOrO - MOCAA0JIEHHs MPOSBIB MOOIYHUX €(PEKTIB Ta iX
HETaTUBHUX HACHIJIKIB CTalld OJHUM 13 TMPOBIJHUX HAMPSAMKIB Y KIIHIYHINA
dbapmakoJiorii.

[IpiopuTeTHUM TUTaHHSAM JUIsl BHUpPIIEHHS 1€l NpoOJeMU € CTBOPEHHS
KoMOiHOBaHMX  mpemapariB  Bigomux  HII33 3  mpeacTtaBHUKaMu — IHIIUX
dbapmakosoriuaux rpyn. JocmigHuku kadenpu MeaudyHoi Ta Oloopra”igyHoi Ximii
XapKiBChKOTO HAIIOHAJILHOTO MEJIMYHOTO YHIBEPCUTETY BHBYAIW MPOTU3ATIAIBHY Ta
aHaNreTM4YHy Ali ¢apmaneBTUYHUX Komno3uiid Bimomux HII33 pi3Hoi XiMiuHOi
OynoBu 3 kodeinom. Pesynpraty mokaszanu, mo kodein € ax’torantrom HII33
BITHOCHO 0OJILOBUX CHHAPOMIB Ta mpoiiecis 3ananenns [1,2,5,10,11,12,14]

Meta Ta 3aBIaHHS JOCTiIKeHHs. B TenepimHiii yac HaAyKOB1 JOCHIIKEHHS
kKadenpu NPUCBSIYCHI BHUBYCHHIO MPOTH3ANaIbHUX, AHAJITCTUYHUX BJIACTUBOCTEH
npeacTaBHUKIB HaiicydacHimoi rpynu HII33 — kokcuOiB, a came meiexkokcuoy.
Binomo, 1110 11enexokcu6 - oJuH 3 HebaraTboX IMpernaparib, sIki MOJKHA 3aCTOCOBYBATH
NOPOTATOM TPUBAJIOTO dYacy, TOMY IO BiH TPAKTUYHO TIO30aBJICHUA pPH3UKY
YCKJIaJIHCHb, K 3 OOKY IIIYHKOBO -KHIIIKOBOTO TPakTy, Tak i 3 OOKy ceplieBO -
CYJIMHHOI CUCTEMH.

Bimomo, 110 3ananeHHs B MepIi JHI MPU3BOIUTH 10 3MIH Y JIIIIHOMY CHEKTPi
KpOBI Ta TPUTHIYCHHIO OLIKOBOCHHTE3Yyr0uoi (pyHKINi medinku. B rocTpiit cramii
3amnajeHHs! MPU3BOAUTH JI0 3MIH MTOKa3HUKIB MEepeKncHOro okucHeHHs JimiaiB (ITOJI)
y BUTJISIII 1X IEPBUHHUX MPOJYKTIB — AieHOBUX KoH'toraTiB (1K), 1mo € nepBuHHUMEU
npoaykramu  I1OJI, BimHOCATBCS 10 TOKCHYHMX METAOOJITIB, SKI IIKIJJIUBO
BILJINBAIOTh Ha JIMONpoTeinu, OuTkM, (EepMEHTH Ta HYKJICIHOBI KHCIIOTH.
[Moganmemmu ipoxykramu I10J1 € anpaeriau Ta KEeTOHU (MAJIOHOBUM JHAIIBJETIN Ta
1H.), IKMM HaJIe)KUTh BAXXJIMBA POJIb Y CHHTE31 MPOCTATJIAHINHIB, MPOTECTEPOHY Ta
IHIIUX CcTepoimiB. B pesynbpTaTi B3aeMOii AUANBIACTINIB 3 BUIBHUMH TpyIHaMH
MeMOpaHHUX CHOJYK YTBOPIOIOThCS KiHIEeBl mpoayktu [IOJI (ocnoBu Illudda Tta
1H.), Oe3mepepBHEe HAKOMMMYEHHS SKUX JecTabuIizye MeMOpaHy Ta CIpUsie€ NeCTPYKIi
KIIITUHH.

ToMy, METOIO HaIIOTO MOCITIKEHHS CTAJI0 BUBUCHHS BIUIUBY ILIETEKOKCHOY Ta
fioro kommo3uiii 3 kodeinom, Ha nporecu [1OJI y Burisail ix mepBUHHOTO MPOAYKTY
- JK y cwupoBarmi KpoBi IIypiB NpH TOCTPOMY 3alaICHHI, BUKIUKAHOMY
dbopmariHoM.

Marepianau Ta meroau. /[ BUBYCHHS MpOTH3ANaIbHOI J1i Ha 1a00paTOpHUX
TtBapuHax (Oimmx mrypax miHii WAG) Oyno mpoBeneHO O10XiMIUHI TOCIIKEHHS,
METOI0 SIKMX OyJI0 BUBUCHHS BIUIMBY IEJIEKOKCUOY Ta MOTO KOMITO3HIIIT 3 KOheTHOM
Ha piBeHb J[K B cupoBariii KpoBi mypiB 3a TOMOMOTOK €KCIIEPUMEHTAITBHOI MOACITI
(dbopmaniHOBOro HaAOPSIKY.

ypu Oynu moaineHi Ha 6 Tpyn mo 6 TBapuH y KOXHIN rpyni. TBapunu 1-1
rpynu  Oynw KOHTpOJIeM, iM OJHOPA30BO TEPOPAIBHO BHYTPIMIHBOILTYHKOBO

57



BBOJWIH 3% po3uuH KpoxMmasibHOTro ciu3y (2 mut Ha 200 r mypa). TBapunu 2-i rpynu
MOJICNIIOBAIM  (pOPMAJIIHOBUM HAOpPSIK LUIAXOM CYOIUIaHTapHOro BBeAeHHA 2%
po3uMHy (hopMmaniHy B 3aJHIO Jamly Llypa, Ta BHYTPIIIHBOLLIYHKOBO BBOAWIN 3%
kpoxmanbHy cnu3 (2 mi Ha 200 r mypa). TBapunam 3-i-6-i rpyn oaHOpPa30BoO,
BHYTPIIIHbOUUTYHKOBO Yy BUIUISA1 cycneH3ii Ha 3% KpOXMaJbHOTO CJIHM3y BBOAMWIU
JOCIIIKYBaH1 npemnapaTtu: 3-1 rpynu - nenekokcud y 1031 5 mr Ha 1 kr Baru mypa, 4-
rpynu -kodein y no03i 0,6 mr va 1 kr Baru urypa, 5 - i rpynu - ¢apMalueBTUYHY
KOMITO3UIIi10 TesiekokcuO (5 mr Ha 1 kxr Baru mypa) 3 kodeinom (0,6 mr Ha 1 kr Baru
uyp ), 6-1 rpynu — pedepenc-npenapar aukiodpeHak HaTpito (8§ Mr Ha 1 kr Baru
nrypa). MakcuMmallbHU PO3BUTOK (POPMaAIIHOBOTO HAOPSIKY criocTepiraeTbes uepes 4
TOJIMHU TICIS HOro MOJENIOBaHHS, TOMY 3% KpPOXMaJIbHUH CJIM3 Ta JOCIIKYBaHi
JKapChKi Mpenapatu Ta ix (papMamneBTHYHY KOMIIO3UIliII0 BBOJIWIU 3a | TOIHUHY 10
IIbOTO0 MOMEHTY, 3 ypaxXyBaHHSAM iX (DapMaKOKIHETHYHUX Ta (papMakoJIMHAMIYHHX
ocobnuBocTel. TBapuH ycix rpym aekamniTyBanu nia edipaum Hapkoszom [3,4]. Llypis
yTPUMYBaJd B YMOBax BIBapil0 3TiJIHO 3 TNPaBWIAMH TyMAaHHOT'O CTaBJICHHS IO
nabopaTopHUX TBapHH. J{OCHIKEHHS TNPOBOJMUIUCS 3 JOTPHUMAHHSAM TPHHIIUIIIB
«EBporneiicbkoi KoHBeHIIIT Ipo 3aXUCT XpeOCTHUX TBApHH, 110 BUKOPUCTOBYIOTHCS
JUI  eKCIEpUMEHTAJIBHUX Ta HaykoBux minei» [9] ta mocranoBum Ileprioro
HAIIOHAJILHOT'O KOHTpecy 3 Oioetuku [7].

[IpoTu3ananpHa disi AOCTIDKYBAJIBHUX PEUYOBHMH BHBUANACS 32 JIOTIOMOTOIO
6ioximiyHoro nmokazHuka /K. Buznauenus pisusa /K y cupoBartiii KpoBi mpoBOIUIN
3a crapgaptHuM  Metogom B. 1. CxopnskoBa. Bwmict JIK Bu3Hauanum Ha
crektpodoromerp CD - 46 npu 233 uMm. [IpuHIMnI MeTOy 3aCHOBaHUN Ha TOMY, 11O
npu nporikaHHi mporieciB [IOJI Ha ertami reHeparlii akTUBHUX (OpPM KHCHIO B
MOJIEKYyJIaX TOJIIHEHACUYEHUX JKUPHUX KHCIOT BHHHMKAE CHUCTEMa CYIPSHKEHHUX
MOJBIMHUX 3B'SI3KIB, IO CYMPOBOKYETHCS IOSBOI MAKCUMyMYy B IIOTJIMHAHH1
crekTpy npu 233 uMm [6].

Cnig 3a3HaunTH, mo BenuyuHa JIK 3a1eXuTh BiJ KUPHOKUCIOTHOTO CKIIATY.
CrymniHb OKMCHEHHS JIIIJIIB BU3HAYAIOTh TAKOX 3a CITIBBIAHOIICHHSM BMICTY B HHUX
IPOJIYKTIB, IO TOTJIMHAIOTECS Y D-BUMPOMIHIOBAHHSAM Ha PI3HIA JOBXKHHI XBHIIb,
T0OTO 3a cmiBBimHOmEHHIO 233/215 HM (iHACKC OKHMCHEHHs), ne 215 HM — 11e
MaKCHMYM IOTJIMHAHHS HACUYCHUX JIITITiB.

[Tpunnum metoma. Y Xoxai Bu3HadeHHs 10 0,5 MJI CHpOBAaTKH KpPOBi J10JaBasId
4,5 mn cymimi renTtany 3 i3onpommwioBuM cnuptoM (1:1). [lepeminryBanu BIpo1oBk
10 xBunuH 1 gomaBanu 0,5 mu auctuinboBaHoi Boau. Ilicis posmapyBaHHS poOH 3
BEpXHBOI (renTaHoBoi) gpakiiii BinOupanu B okpemy mpo0Oipky 0,5 mi i qonasanu 2,5
MJ1 96% €TUIIOBOTO CIIUPTY.

OnTuyHy MmMUTBHICTh TpOOM BH3Hadanmu Ha crekTpodotomerpi CD-46 mpu
noxuHi xBuii 233 HM (mpotu etusoBoro crupty). Bmict JIK pospaxoByBamu 3a
dbopmyioro:

_([o—/Ix)'15
AK = 0,022

rae 0,022— xoedimienT MikpomossapHoi ekcren3ii  JIk; 15— koedimieHT
PO3BE/ICHHS B CUPOBATIIl B KIHIIEBOMY I'€[ITAHOBOMY €KCTPAKTI.

MKMOJIb /1 ,
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Pe3yabTaTi Ta ix 00rosopeHHsi. BiioMo, M0 BIUIMB NaTOr€HHUX (PaKTOpiB
NPU3BOAUTH JI0 MOPYIIEHHS ONTUMAJbHOIO CIIBBIJHOIIEHHS (DYHKI[IOHAJIBHOI
AKTUBHOCTI MPOOKCUJAAHTHUX Ta AHTHOKCUJAAHTHHX CHUCTEM, IO CYNPOBOIKYETHCS
30UIBIIEHHSIM ~ IHTEHCUBHOCTI ~ BUIBHOPAJMKAJIbHOIO OKHUCHEHHS MEMOpPaHHHUX
dochomimiais [16].

PesynbTatit 0610XIMIYHUX AOCIHIIKEHb, 100 BHUBUCHHS MPOTH3aMaJbHOI il
HeleKokcuOy Ta oro xommno3uuii 3 kogeinom Ha piBeHb JIK y cupoBartmi kposi
11ypiB, IPEACTaBIICH] Ha puc 1.
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Puc. 1. BmmuB nenekokcuOy Ta Horo ¢apMameBTHYHOT KOMIIO3HUIIII 3
kodeinom Ha piBeHr JIK B cupoBaTii KpoBi mypiB B ymoBax (HopMaaiHOBOTO
HaOPSKY.

[Tpumitka 1. (cepemni + mMOMUIKAa cepeaHbOi) * — PI3HUIA JAOCTOBIPHA B
MOPIBHSAHHI 3 KOHTPOJILHOIO rpymoro, P < 0,05;

[Tpumitka 2. (cepemni £ mOMMWIKa cepeqHboi) ** — pi3HUISL JTOCTOBIpHA B
nopiBHsHHI 3 Tpynoo OH, P <0,05;

[Tpumitka 3. (cepeaHi = MOMMIIKA CEpenHbOi) *** — pi3HUIM NOCTOBIpHA B
MOPIBHIHHI 3 Tpymnoto aukiodenak Harpito + ®H, P < 0,05;

[Tpumitka 4. (cepenni + MOMUIIKA CEPEAHBOI) **** — pi3HUI AOCTOBIpHA B
MOPIBHIHHI 3 Tpymnoto nenexkokcud + ®H, P < 0,05.

[Tpumevanwne 5. (cepeani & MOMWIKA CEPeIHbOT) ***** — pisHuI mocToBipHA
B MOPIBHSHHI 3 Tpymnoto kodein + OH, P < 0,05.

[IpoBeneni Hamu OiOXIMIYHI JOCTIIKEHHS TMOKa3aldW, MO Yy APYTid rpyrmi
TBapuH ((popManiHOBUI HAOPAK), SIKI HE OTPUMYBAIH JIIKYBaHHS, Y CUPOBATIIl KPOBi
IIypiB CTaTUCTHUYHO JOCTOBIPHY PI3HUIIO MI0JI0 KOHTPOJIBHOI TPyIH, a came
iHTeHcudikanito npoueciB I[1OJI: pisens JIK y cupoBaTii KpoBl y MIypiB
30uTbIIYBaBCs y 4,5 pa3u MOPIBHSIHO 13 KOHTPOJIBHOIO Ipymnoro (rpyna 1). Beegenus
uenekokcoy (rpyna 3), kodeiny (rpymna 4) Ta ix papmareBTUUHOI KOMIIO3HUIIIT (rpymna
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5) crnpusuio CTaTUCTHYHO JOCTOBipHOMY 3HWXeHHIO piBHs JIK y cupoBartmi kposi
mypis, B 1,6 (rpyna 3) -1,8 (rpyna 4) — 2,2 (rpyna 5) pa3iB y MNOpiBHAHHI 3
dbopmaniHoBUM HaOpsikoM (Tpymna 2).

JlonaBanHs an'toBaHTy (KodeiHy) 10 LeNeKoKcuOy (rpyma 5) Cnpusiio OuTbIn
edexkTuBHOMY 3HWXeHHIO piBHA JK y cupoBarmi KpoBi IIypiB, y MOpPIBHSHHI 3
MOHOBBEJICHHSIM KOMIIOHEHTIB (hapMaleBTUYHOI KOMIO3HUIIIil, ajlé OTPMMaHHI JaHHI
CTaTUCTHUYHO JOCTOBIPHO BIApIZHSUIMCS BiA pedepeHc mnpenapary (MOCTyNanucs
Homy).

3 pe3ynbTariB JOCHIKEHHS MOXJIMBO 3pOOMTH BHCHOBOK, IO KOQEiH
MOTEHII110€ 3HMKEeHHS piBHs JIK gochiaKyBaHOro 1e1eKOKCMOY B CUPOBATLI KPOBI Yy
ypiB B yMoBaxX (opmaniHOBOro HaOpsKy, (apmaleBTUUHA KOMIIO3ULIS 3HUKYE
piBeb JIK B cupoBarii KpoBi y UIypiB IHTEHCHBHINIE, HIK MOHOBBEICHHS
HEeJIeKOKCUOyY 1 Kodeiny, aje MEeHbII IHTEHCUBHO, HIK JUKIO(PEHAK HATPIIO.
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Cekuis 1. CyuacHi HanpsiMu Ta UUTSIXH MiABUIICHHS SIKOCTI MEMYHOI Ta papMaIleBTHYHOI OCBITH

3HAUYYIIICTh CAMOCTIMHUX MMOITYKOBHUX POBIT CTYJIEHTIB B
OIMAHYBAHHI AKYIIEPCTBA TA TTHEKOJIOI'T
Crapkosa 1. B., Timenko O. M.
XapKiBChbKU HalllOHAJTBbHUN MEUYHHUI YHIBEpCUTET, M. XapKiB, YKpaiHa
Iv.starkova@knmu.edu.ua

Maiixe Tpu poku 30epira€rbcsi BOEHHUI CTaH B YKpaiHi, 1[0 3yMOBJICHO
HaIagoM pociichkoi (emepartii. He muBmsunch Ha CKIaIHI YMOBH, MOJIONIb
Jep>KaBU TIPOAOBXKYE 37400yBaTH BHIIY OCBITY 3a MNPUHIMUIIOM 3MIIIAHOTO
HaBYaHHS — YEPTYBaHHSAM OYHHUX Ta AUCTAHIIIHHUX 3aHSTh.

Harenep mMoxxHa cTBEp/pKyBaTH, IO MEIUYHA OCBITa € HAMCKIAIHIIIUM
BUJIOM HaBYaHHS W MOTpedye YMMaIMX 3yCHIIb sIK 3 OOKY BHUKJIAJadiB, TaK 1
CTyZeHTIB. MaiiOyTHii Jikap MOBUHEH OTPUMAaTU TIIMOOKI 3HAHHS 3 MPEAMETIB,
o (GopMyIOTh MPOrpaMy HaBYAHHS; OBOJIOJITH MPAKTUYHHUMH HABUYKAMHU MU
copmyBaru kiiHIYHE MUCIEeHHs. CydacHE CyCHUIBCTBO JUKTYE Oararo BUMOT
70 crneuiajicra-Menuka W norpedye, 1mo00 BiH OyB KOHKYPEHTOCIPOMOXHUM.
[Npana adimalis 70 MEAUYHOTO MPOCTOPY YKpaiHU — 3aBAaHHS, sIKE MallOyTHIN
JKap MOBUHEH IMOYaTH BUPIIITYBATH 1€ MPOTATOM OTPUMAHHS BUIIOI MEAUYHOI
OCBITH.

Otox, mepea BUKIAJadaMd MEIUYHOTO BHUIIY MOCTA€ 3aBJAHHS I0/I0
I1JITOTOBKK MaOyTHBOTO JIiKapsl, sika OyJie BiJMOBIIaTH BUMOT'aM CyCH1JIbLCTBA.

Meta poOOTH — BU3HAYUTH JIEIKI Cy4acHI IHCTPYMEHTH Yy BUKJIAJIaHHI, 1110
CIIPSIMOBAH1 Ha MOKPAIICHHS ONaHYBaHHS aKyIlIepCTBa Ta TTHEKOJIOTi.

JlucuuriiHa akylmiepcTBO Ta TIHEKOJIOTisl BHUCTYNA€ SK OJHA 3 CaMUX
CKJIAJHUX Yy 3aKkjajl BHILOI MEIU4YHOI OCBITHM. BoHa mependayae BHBUCHHS
BEIIMKOTO O00CSITYy TEOPETMYHOro Marepiany, HaOyTTd ¥ JOBEACHHS [0
JOCKOHAJIOCTI TMPAaKTUYHUX HABUYOK, (POPMYBaHHSA KIIIHIYHOTO MUCJICHHS.
Jleski mUTaHHS 3 aKyllepcTBa Ta TIHEKOJOTii BaXKKl JJii PO3YMIHHSI HaBITh
JIOCBITYEHUM JIIKApsAM, MPHU3BOIATH J10 OararboX CymnepeuIMBUX AUCKYCiH W
CKJIQJTHOIIIB Y TOBCAKIACHHIN NpPakTUYHIN AisUIbHOCTI. ToMy MpOIMOHY3ThCS
NEePBUHHUN CAMOCTIHUMN BapiaHT OMaHyBaHHS I[UX TEM.

Hacamniepen iine MoBa npo pedepaTuBHUN OIS CKJIAJHOTO MUTAHHS
JTUCHUILIIHA Yy BUDJISIAI CTBOpEHHs mpe3eHtarlii. Lleit Bug poboTH akTuBi3zye
MOIIYKOBY MiSUIBHICTh CTYJAEHTIB, OCKUIbKH MiAOIp JITeparypHUX JpKepen
3a3BUYail He OOMEKYETHCS BUBUCHHSIM JIMIIE BITUU3HSIHUMH HAyKOBUX TIpailb, a
nependavyae 3alIyduTH 1HPOpPMAILI0 3 POOIT 3aKOPJOHHMX aBTOpiB. Bucrym
CTyIE€HTa 3 ONISIIOM, TiJ] Yac MPAKTUYHOTO 3aHSTTS, Ha/la€ MOXKJIMBICTH HE
TUTBKM O3HAMOMUTH TPUCYTHIX 31 CTAHIAPTHUMHU MUTAHHSIMH, 110 BKJIIOYAIOThH
€TIOJNIOT1I0, MaTOreHe3 Ta KIIHIYHY KapTHHY CTaHy, a ¥ BUBYUTHU CYy4YacHI
TEHJIEHIII1 Y IarHOCTHIIl Ta JIIKyBaHHI BIJIHOCHO TATOJIOTIi, MPO 5Ky CTBOpPEHA
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nomnoBiab. Halioinpir Boam poOOTH MOXYTh OyTH MpencTaBlieHl y BUIVISAL
CTYICHTCHKMX HAyKOBHX POOIT 3 MOMAJBIIO iX MyONiKalli€ro, Mo € TMEBHUM
320XOUYEHHSM 1 MOX€e BIUIMHYTH Ha (DIHAJIbHY OLIHKY 3 JTUCIUILTIHH.

TakyM 4YMHOM, CaMOCTIMHA TONIYKOBAa POOOTa CTYICHTIB € CKJIAJOBOIO
YaCTHMHOIO B ONAaHyBaHHI aKyllepcTBa Ta TIHEKOJOrii Ta MoXe OyTH
Mpe/ICTaBlieHa Y JIBOX BaplaHTaX: CTBOPEHHI MPE3eHTalllil Ta HamMCaHHs pooiT,
10 MOXKYTh OyTH omyOnikoBaHi. Bka3zaHi 1HCTpyMEHTH HaBUYaHHS MOOLTI3YIOTh
CTYJIEHTIB Ta 30UIBIIYIOTH iX 3aI[IKaBJIEHICTh B OTPUMaHH1 3HaHb 3 MPEAMETA.
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Cexuist 3. InHoBawiiiHi MiIX0aM 70 MiJABUIIEHHS SKOCTI (hapMaKoTepartii 3 MO3MIIIT JOKa30BOT METUIIUHH

POJIb KJTHIYHOI ®APMAKOJIOI'TT Y PO3POBIII JIKAPCHKUX
3ACOBIB
Tkauenko O.B., Tpyraes C.1., 'onuapos O.B.
HanionansHuiidapmaneBTHYHUHYHIBEPCUTET, XapKiB, YKpaiHa
citochrom@gmail.com

Pe3iome. Po3poOka sikapchbkux 3aco0iB, BiJl JOKIIHIYHMX 10 KIIHIYHUX
JOCTIKEHD, € TPUBAIUM 1 CKJIQJHUM MpPOILECOM. BaKIMBOIO YaCTHHOIO PO3POOKHU
JIKapChKUX 3ac00iB 1 KIIHIYHUX BUIPOOyBaHb € 3a0e3nedeHHs Oe3MeyHoro Ta
e(eKTUBHOr0 BUKOpUCTaHHS JiKiB. KiiHIuHa (hapMakosoris Biirpae BaKIUBY POJIb
y MNpUUHATTI OOIPYHTOBAaHUX pillIeHb Ha eTami po3poO0KH JIKapChbKUX 3aco0iB,
OCKUIbKMA BOHA 30CEpe/’K€Ha Ha BIUIMBI (DApMAaKOJOTIYHUX areHTIB HA MAlll€HTIB.
Taki qucuuruiiay, K papMakoKiHEeTHKa, papMakoJArHaMika Ta (papMakoreHoMmika, €
CKJIQJOBUMH KIIIHIYHOI (apmakosorii. lle mepcrnekTBHA AMCHMIUIIHA 3 HIMPOKUM
CHEKTPOM 3aCTOCYyBaHb Ha BCIX eTamax po3poOKM JIKIB, BKJIIOYAIOYM BHOIp
onTUMaIbHUX 103 st pociimkedsb ¢as3u I, I 1 1II, ominky GloekBiBaJIeHTHOCTI Ta
010MoIIOHUX JOCITIKEHB 1 TTIAaHYBaHHS KIIHIYHUX JOCTiKeHb. JloydeHHs 3HaTh Ta
HABUYOK 3 KJIHIYHOI papMaKoJIoTii y TOCTIKEHHS, a TAKOXK JI0 BUMOT PETYJISITOPHUX
OpraHiB MOKPAIIUTh MPOIEC PO3POOKH JIIKAPCHKUX MPENapaTiB 1 MPUCKOPUTH MPOIIEC
ix po3poOku. KiiniuHa dapMakosiorisi TaKoXK 3aCTOCOBYETHCS JIJIsi 0€3M0CePeTHHOTO
JOTJISAly 3a TMaImieHTaMyd 3 METOI0 TepcoHami3amii JjikyBaHHA. Jlist onmTuMizarrii
JI03yBaHHs Ha 1HAMBIIYaJIbHOMY DPiBHI BUKOPHUCTOBYIOTHCS TaKi IHCTPYMEHTH, SIK
TEpaneBTUYHUN MOHITOPUHT (apMalleBTHYHUX IperapariB, ¢papMaKOTeHOMIKa Ta
TOYHE J03yBaHHS Ha OCHOBI MOJCITIOBaHHS. BaXJMBO miABUIIyBaTH O0I3HAHICTH Ta
HaBYATH HAYKOBY CIUIBHOTY Ta MEJAMYHUX NPAIIBHUKIB MO0 ii 3aCTOCYBaHHS Ta
0COOJIMBOTO MOTEHITIANY.

KawuoBi  ciaoBa:  wmiHiyHAa  (dapmakonoris,  TEXHOJOTisS  JIKIB,
010€KBiBaJICHTHICTh, IEPCOHATI3ALIIS.

Beryn. Po3poOka mikiB  BimOyBaeThCsl uepe3 3alUlaHOBaHY IOCIHIOBHICTh
JOCTIDKEHb, sKa BKIIOYA€ II0YaTKOBY JIOKIIHIYHY (a3y 1 MomaibIni KIIHIYHI
JOCITI/DKCHHA. Y 1[Il MOCIIIOBHOCTI paHHI JOCIKEHHS IN Vitro, in vivo Ta in silico
HAJAFOTh JKUTTEBO BAXIIMBY iH(MOPMAIIiIO JUIS MOJAIBIIUX Jochimkers [1]. Kminiunai
(bapMakoJIOTi4H1 TOCTIIKEHHSI B TMPOLIEC] PO3POOKU JKAPCHKUX 3aC00IB BKITFOYAIOTH
JOCITDKEHHS 1IN Vitro ta in Vivo i cipsiMoBaHi Ha OIIHKY (hapMaKOKIHETHUKH JIIKapChKOTO
3aco0y, Horo (hapMaKoJMHAMIKH, a TAKOK BILUTUBY BHYTPIIIHIX 1 30BHINIHIX (GaKTOPIB HA
EKCTIO3HUIIII0 Ta PEaKIIio JIKapchKoro 3aco0y [2]. TIopiBHSIHO 3 HU3BKOMOJEKYIIPHUMHA
TKapChKUMU  3ac00aMu, OIOJOTiYHI MpemapaTd  MOXYTh TMOTpeOyBaTH  HIIUX
nociipkenb. Hanpukina, mporpaMu po3poOKH MOHOKJIOHAJTBHUX aHTHUTLI 3a3BUYAl HE
BKJIIOYAIOTh JIOCIIPKEHHsI OallaHCy Macu Tijla, XapyoBoro edekry abo BIUIUBY
npenapaTy Ha iHTepBan QT, ane BUMararoTh OI[IHKM IMYHOTE€HHOCTI, 110 3a3BUYail HE
MOTPIOHO ISl HU3bKOMOJIEKYJISIPHUX JIIKapChKUX 3ac00iB. [lounHaroun 3 nmonepeaHboi
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Hapaau 3 poO3IJISy 3asBKM HA HOBHMM JIIKAPCHKUM 3acid, KIIHIYHI (hapMaKoIOoru
VYupasninns kniHiuHO1 hapmaxosiorii (Office of Clinical Pharmacology, OCP) nanaioth
peKoMeHAalli po3pOOHUKAM JIKAPChKUX 3aC001B MPOTITOM YChOI'O MPOLIECY PO3POOKH,
BKJIIOYAIOYM PEKOMEHALlll Ta Mopaay UI0J0 TOro, K1 MUTaHHS KIIHIYHOI (hapMaKoJorii
HEOOXITHO BUPIMIUTU JJI1 KOXKHOTO JOCIIKYBAaHOTO JIIKAPCHKOTO 3aco0y, a TaKoX
IIOJI0 TOT'O, KOJIH 1 SIKMM YHHOM MPOBOJUTH HEOOXIH1 TOCTIKEHHS [3, 4].

Kpim Toro, po3po0isitorscst oiiiiiHi HACTaHOBH ISl IOIOMOTH PO3POOHUKAM
nikapcbkux 3aco0iB. OCP BUIYCTHB IIICTh HACTAHOB 3 KJIIHIYHOI (papMaKoJiorii Ta B3SB
y4acTb y po3poOui 24 MDKAMCUMIUTIHAPDHUX HACTAHOB 3 IIMPOKOI TEMATHUKH LIOJ0
po3poOku mikapchbkux 3aco0iB. KokHa oryOiikoBaHAa HAcTaHOBA € Pe3yJIbTaToM
OaraTopiYHUX PEryIsITOPHUX JOCTIKEHB 1 BioOpaXkae CydacHi MOTJISAM areHTCTBA Ha
neBHy Temy [5]. Hampuknan, HemogaBHO OmyOIikKOBaHI HACTAHOBHU ISl TPOMUCIIOBOCTI
«JlocmimKeHHsT B3a€MOJIT JTIIKAPCHKUX 3ac00iB IN VIO — eH3uM IUTOXpPOM Pasp i
TPaHCIIOPTEP-OMOCEPEAKOBAHA B3aEMOJIIS JIIKAPChKUX 3aco0iB» Ta «JlocmimkeHHs
B3a€EMOJIIT JTIKAPChKUX 3ac00IB Yy KIIHIYHIA MPaKTUIl — €H3UM LUTOXpoM Pasp 1
TPAHCIIOPTEP-OMOCEPEAKOBAHA B3a€EMOJIISI JIIKAPCHKUX 3ac001B» BiOOpakarOTh OUIBIIT
HDK JICCATUPIYHUIN JTOCBII PETYIATOPHMX JOCHDKEHb 1 mupokoi cmiBmpami FDA 3
NPOMMCIIOBICTIO, HAYKOBOi CIUIBHOTOIO Ta IHIIMMH PETYISTOPHUMU opranamu. Kpim
TOrO, TpU MIATOTOBII (IHANBHUX pEKOMEHJalllil Oynu BpaxoBaHI KOMEHTapi, SKi
OTpHMMaHI MiJ1 4ac MmyOJIIYHOTO OOTOBOPEHHS MPOEKTIB HACTAHOB [6, 7].

VY mi 6e3npeneieHTHI Ta CKIaHI Yacu 0COOJMBO Ba)KJIMBO BUKOPHUCTOBYBATH
MOJIMBOCTI KJIIHIYHOT (papMaKosIorii, OCKIJIbKM BOHA HAaJa€ YHIKAJIbHI 1HCTPYMEHTH
JUIS IHTerpallii pi3HUX BHJIB JAHUX 1 IEPETBOPEHHS iX B OOIPYHTOBaHI iHTEpIpeTaIlii
ta mnporHo3u [8]. Harmsauum mOpuKIagoM BaXKIMBOCTI i€l JUCHUIUTIHM IS
OPUHHATTS peryiasaropHux pimenb € nangeMis COVID-19, mix yac skoi KiiHIYHI
dapmakonorn OCP HagaBany KOHCYNbTAaIll IMIOAO KPUTHYHO BaXKIMBOTO €TaIly
peaitizamii MpOTUBIPYCHOT aKTHBHOCTI IN VItr0 MOTEHINIHKX JIIKAPCHKUX 3aCO0iIB IS
JIKyBaHHS XBOPOOW Yy BIATOBIAHI KIIHIYHI PEKWMH JIO3yBaHHSA. AHali3 HasBHUX
JaHuX, SKUW TIOKa3aB, IO TMEpOopaibHE 3aCTOCYBaHHS TIIPOKCUXJIOPOXIHY 32
0e3MeYHOro PeKUMY O3yBaHHS HABPAJ YU MPU3BEE 0 YTBOPEHHS KOHIIEHTpAIlIH y
nerensix, epektuBHUX npoT SARS-CoV-2, mintpuman pimenns FDA Bigknukatu
JI03BUJT HAa EKCTPEHE BUKOPHUCTAHHS MepopalbHuX (GopMm XxjopoxiHy docdary Ta
TiIpOKCUXIOpOXiHy cynbdary mis mikyBanas COVID-19 [9].

MeTta Ta 3aBIaHHS JA0CHiIKeHHs. J[OBECTH MEPCIIEKTUBHY Ta BAXKIIUBY POJb
KIIIHIYHOT (hapMaKoiorii y po3po0Ili Ta OLiHII JIIKAPChKUX 3aCO01B.

Marepianu Ta Metoaum aociaigxenHs. [IpoBeneHmii aHami3 JiTepaTypHUX
JTaHUX TIPOBOJMBCA y Oa3zax HaykoBux myoOdmikariid Google Scholar, PubMed, Scopus
ta Web of Science, 3rigHO KIIIOYOBUM CIIOBaM.

PesyabTatd Ta iX 00roBopeHHsi. B ocTaHHI JOECATHIITTS CTPIMKO
PO3BUBAETHCSI MOJIETHLHO-IHPOPMOBAHUN PO3BUTOK MEIWUIIMHU, B SIKOMY IITUPOKHIMA
CHEKTP KUTBKICHHX MOJIeTIEll BUKOPHUCTOBYETHCS JJIS TOJICTIICHHS PO3POOKH HOBUX
JiKapCchbKHUX 3ac001B Ta OXOpOHU 3710poB's. L1 Mmomeni, siki 3a0e3neuytoTh miaThopmy
JUISL IHTErpallli Cy4acHOTO PO3YMIHHS MATOJOTTYHUX CTAHIB, XapaKTEPUCTUK MAaIlIEHTA
1 (hapmakoorii, BAKOPUCTOBYIOThCS JJI ONTUMI3alLlli 1 BUOOPY J103yBaHHS, pO3pOOKHU
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KIIHIYHUX T[porpamM 1 BUNPOOYBaHb, BHSBICHHS MIATBEPKYIOUHX JIOKa31B
TepaneBTUYHOI e(eKTHBHOCTI 1 po3poOku HoBoi moxituku [10]. IIporsarom
OCTAaHHBOTO JIECATWIIITTA IIUPOKO BIPOBAIKYIOTHCSI CHCTEMH EJIEKTPOHHHX
MEIUYHUX 3alKCIB, & CMAPTPOHM Ta 1HII JE€BaCH HAJAIOTh MOKJIMBICTH MalllEHTaM
MOCTIHHO TeHEepyBaTH BEJIWYE3HI O00CIrM JaHMX Mpo cTaH 3a0poB's [11].
Bukopucranua uudpoBux TeXHOJIOTIH y cdepl OXOpPOHH 3A0POB'S Ta TeIEMEIULUHU
3pocio dyepe3 manaemiro COVID-19, a mudpoBa exocucteMa OXOPOHH 3J0POB'SA
CTPIMKO PO3BUBAETHCA. 3 SABIAETHCA MOXJIMBICTb NPArHyTH OTPUMATHU peajbHI
J0Ka3u 3 pealbHUX NaHUX Uil 3MIIHEHHS TPOMAJCHKOTO 3/I0pOB's. Xouya peaybHi
JaHl Ta peaybHl JI0Ka3u TPaJuLIHHO BUKOPUCTOBYIOThCS FDA mns Harnsgy 3a
oesnekoro. 3akoH «lIpo miku XXI| cTONITTS» OpUILIsLe NOAATKOBY YyBary ix
BUKOPHUCTAHHIO JIJISl MIATPUMKHU PETYIATOPHUX PIlIEHb, Y TOMY YHCII TSI TIATPUMKHA
CXBaJIeHHS HOBHMX TIOKa3aHb JJs CXBaJ€HUX JIKAPCHKUX 3aco0iB, a TaKOX st
miATpUMKH  a00 3a/JI0BOJIEHHS BHUMOT JI0 TOCTMApPKETUHTOBUX  JOCTIIKEHb.
CriBBiIHOIICHHS PEeabHUX JAHUX O PEaTbHUX JO0Ka3iB MOXE CIPHUITH BUKOHAHHIO
MICIi KJIIHIYHOT (papMaKoJIorii, 3alOBHIOIOYM MPOTAIMHU Y 3HAHHSAX MK KIIHIYHUMU
BUMPOOYBAHHSIMH Ta PEATbHOIO KJIIHIYHOO mpakTukor [12, 13, 14].

Hamnpukman, icHye motrpeba B pO3yMiHHI 3aCTOCYBaHHsI JIKIB Ta KIIHIYHHUX
pPE3yNbTATIB y MEBHUX MAIIEHTIB, Kl MOXKYTh OyTH HEIOCTATHHO MpEJCTaBICHI a0
BIICYTHI y KIIHIYHMX BHUIPOOYBAHHSX, IO MPOBOISTHCA Y paMKax IMporpam 3
pO3pOOKHK JTIKIB, HANMpHUKIAJ, NaIlieHTH 3 JUCYHKIIE0 Opra”iB abo Ti, IO
NPUIAMAIOTh CYITYTHI JIIKH, BariTHI IHKH, OCOOM, y SIKMX METa0O0JIi3M JIIKapChKUX
3ac00iB Bimpi3HsA€ThCA, ab0 moau moxuiaoro Biky [15, 16]. Ha ocHoBi peanbHHX
JAHUX MOXKHA Kpallle 3po3yMiTH MPOdiIb KOPUCTh-PU3UK JIIKAPCHKOTO 3aco0y IS
BIJIMOBIIHUX IMATPYN TAIlIEHTIB 1 PO3POOUTH aJeKBaTHI CTpaTerii MOHITOPUHTY Ta
yIpaBIiHHA Tepamieio. PeanbHi JaHl TaKOK MOXYTh OyTH BHKOPHUCTaHI1 JJii BUOOPY
ONTHUMAJIBHUX PEKHMMIB JIKYBaHHS Ta JO3YBaHHS IJIs PI3HUX TMOMYJSIIINA TAIliEHTIB
[17, 18]. Kpim Toro, peaibHi JgaHi MOKHa BHKOPHCTOBYBATH JJISi CIIPOIICHHS
KIIHIYHAX BHIPOOYBaHb 1 pO3po0KH JiKapchkux 3aco0is [19, 20].

BucnoBku. IloctiliHuii mporpec y KiiHIYHIA (apmakonorii Moxe CcTaTe
OCHOBOIO JIJI OUTBII parioHaTbHOT Ta ePEeKTUBHOI pO3POOKH JIIKAPCHKUX MperapaTiB
1 TIOKpaIlleHHs JOCTYIY /10 HOBUX METOJIB JIIKYBaHHS, SKi aJanTOBaHi J0 MOTped
MariedTa 3ayisl JOCSATHEHHS MAaKCHUMaIbHOI (apMakojaoridHoi e(peKTHMBHOCTI Ta
Oe3mneKu.
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Cexkuif 4. YpapiiHCbKi, EKOHOMIUHI Ta OpraHi3aliliHi aCIEKTA OXOPOHH 310POB’ s
p , p | p J10p

AHAJII3 JIEMOI'PAG®IYHUX NOKA3HUKIB B YKPAIHI IK KPUTEPIIO
CYCHUIBHOI'O 310POB’A
Tkauosa O.B., byrko 51.0., Mimenko O.f1., bonaapes €.B.
HanionanbHuil ¢papmanieBTHYHUN YHIBEpCUTET, M. XapKiB, YKpaiHa,
tkachevaov@gmail.com

Pe3tome. IlpoananizoBaHi OCHOBHI JeMorpadiuHi MOKa3HUKH B YKpaiHi 3a
OCTaHHI pPOKH, T[IOYMHAIOYM 3 TOBHOMACIITA0OHOTO POCIHCHKOTO BTOPTHEHHS.
OTtpumani pe3ysibTaT MOKa3ajiu, Mo AeMorpadiuHa cuTyallis B YKpaiHi Ha CbOTOJIH1
Ma€ KPU30BUH XapaKTep, Mpo IO CBIIYUTH Pi3Ke 3HUKCHHS YUCEITHLHOCTI HACEICHHS
(Ha 32%), 3HauH1 NOKAa3HUKU CMEPTHOCTI, 110 MEPEBULIYIOTh HAPOIKYBAHICTh Y TPU
pa3u, He3HauHa yacTka aiTeil (6nmu3bko 17%) Ta Benuka yacTka oci0, cTapiiux 3a
npane3gatauii Bik (59%), macmtabna Mirpailiss HaceacHHS YKpaiHu 3a KOPAOH
(Oinmpie 7 muiH.) Ta 3HmKeHHs y 2023 poirl Ha 9 pokiB cepeIHbOT TPUBAIOCTI KUTTS Y
40J10BiKiB TopiBHAHO 3 2020 poxom. HeratuBHi nemorpadivni nporecu B YKpaiHi €
HECTPHSTIMBUM YUHHUKOM JUUIS TIOJATBIIOr0 (popMyBaHHS Ta PO3BUTKY TPYIAOBOTO
NOTEHITiaTy Y KpalHH.

Summary. The main demographic indicators in Ukraine in recent years,
starting with the full-scale russian invasion, were analyzed. The results obtained
showed that the demographic situation in Ukraine today is in crisis, as evidenced by a
sharp decline in the population (by 32%), significant mortality rates exceeding the
birth rate by three times, a small share of children (about 17%) and a large share of
people over working age (59%), large-scale migration of the Ukrainian population
abroad (more than 7 million) and a decrease in the average life expectancy of men by
9 years in 2023 compared to 2020. Negative demographic processes in Ukraine are
an unfavorable factor for the further formation and development of Ukraine's labor
potential.

Karwu4oBi caoBa: paemorpadiuni mMoOKa3HHKH, YKpaiHa, HapOJKyBaHICTh,
CMEPTHICTh, KUIBKICTh HAaCEJCHHs B YKpaiHi, Mirpaiis HaceJeHHs, CepeaHs
TPUBATICTH JKUTTH.

Beryn. OnHuM 13 OCHOBHHMX 3aB/IaHh €KOHOMIYHOTO Ta COIIAJIbHOTO PO3BHUTKY
KpaiHu € TmpoBeacHHS €(EeKTHUBHOI aeMorpadiqHoi MONITHKHA, CHPSIMOBAHOI Ha
30UTBIIICHHS] TPUBAJIOCTI JKUTTS, TPYAOBOI aKTUBHOCTI, 30€pPEKCHHSI Ta 3MIITHCHHS
3710pOB’sl HaceleHHsA. ToMy cepell MEAMYHUX TOKa3HUKIB 3JI0POB’S HACEJICHHS
BaXJIMBY POJIb BIIIrpatoTh AeMorpadidni MoKa3HUKH.

Jlemorpadiyti 1aHi BAKOPUCTOBYIOTH Y MTPAKTHUIIL OXOPOHH 37]0POB’ Sl 3 METOIO:

1) ormiHKM cTaHy 370pOB’S1 HACEICHHS;

2) miIaHyBaHHS 3aXO0/[I1B Y Taly31 OXOPOHH 3/I0POB’S;

3) ckJIaJaHHS HAYKOBO OOIPYHTOBAHMX TMPOTHO3IB 1 IUIECHPSIMOBAHOL
oprasizarii MeIUIHO1 JOTIOMOTH;

4) BUOOpY IPIOPUTETIB y rally3i OXOPOHHU 310POB’ s
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Jo 3agau nemorpadii HalexaTh: aHali3 CTATUCTUYHHUX JaHUX MpPO PIBHI
HapoOJKYyBaHOCTI 1 CMEPTHOCTI, MLUIOO0IB 1 PO3JIy4eHb, TPUBAIOCTI JKUTTH;
KOPOTKOYAcCHI Ta JIOBFOCTPOKOBI MPOTHO3M CTaHY Ta AMHAMIKU PYXy HACEJIEHHS.

[lounHarouM 3 MOYATKY CBOEI HE3AJIEKHOCTI YKpaiHa 3a3Hana 3HaYHUX BTpaT
HAceJeHHs BHACHIZIOK HMU3bKOI HApOJKYyBAaHOCTI, BUCOKOI CMEpPTHOCTI Ta Mirparii
yKkpaiHiiB 3a kopaoH. Ha 1 ciuns 1993 poky HacenenHs VYkpaiHu cKianano
MaKCUMaJIbHy YMCENIbHICTh — 92,2 MUIbHOHIB. Aje, Bxke ctaHoM Ha 2014 p.
HaceleHHs cTaHoBWIO 45,4 MiH oci0 (87 % Big MakCHMMaJabHOIO), IO BIAMOBiAA€
YHUCEJIbHOCTI HacelieHHd B 1966 pomi. A ctanom Ha 01.01.2022 poky 3a naHumMu
Jlep>kkoMcTaTy KUIbKICTh HaceleHHs YKpainu ctaHoBuia 41,2 MuH., mo Ha 11,2 muH
MeHie, Hibk y 1993 pori [5].

3a nporrnozom OOH 3rigHO 3 cepeqHIM pIBHEM MOKa3HUKIB HAPOJKYBAaHOCTI,
KUIBKICTh HacesieHHs B YKpaiHi 0 2100 poky Moxe CKOpoTUTUcs 110 15,3 MUIbHOHIB.
Taxe Bpakaroue CKOPOUYEHHS YHCENBHOCTI YKpaiHIliB HE MOKE HE IIOKYBaTH, HaBiTh,
SIKIIO 1€ cTaHeThes yepe3 75 pokis [10].

Ane, He 3BaxkarouM Ha Takuil TpPOrHo3, 3a nanumu Onexcanapa [namyHa,
3aCTYMHUKA TUPEKTOpA 3 HAyKOBO1 poboTu [HCTUTYTY Aemorpadii Ta mpolsem SKOCTi
xuttss HAHY, monu Bce oaHo OyayTh NMpUDKIKATU B YKpaiHy, a 3aBISKU I[bOMY
YHCENBbHICTh HACEJICHHS Oy/ie 3HAaYHO OLTBIIOK HiX 15 MinbiioHIB [4].

Mera Ta 3aBaaHHsa JgochaimkeHHs. [IpoBectu ananmiz aemorpadiyHuUX
NOKa3HWKIB B VYKpaiHi 3a OCTaHHI POKM TMMOYMHAIOYM 3 TMOBHOMACHITAOHOIO
POCIMCHKOTO BTOPTHEHHS.

Marepianu Ta MeTtoaMm JochaimxenHsi. [{ng npoBemeHoro  aHamizy
neMorpadiyHUX TOKa3HUKIB BUKOPHUCTAHO METOJM JeMorpadiuHoi Ta collaiabHOl
CTATUCTHUKH, CUCTEMHM MOKA3HUKIB, SKI XapaKTEePU3YIOTh AeMOorpadiuHi Ta COoIliajabHi
IPOIIECH, TCHACHITIT Ta 3aKOHOMIPHOCTI iX PO3BUTKY.

PesyabTaTH Ta ix o0roopenHsi. IlinBumieHa yBara BYE€HHX JIO
neMorpadiyHuX MpodIeM € 3aKOHOMIPHOIO, OCKUTBKH B CYYaCHUX YMOBaX PO3BHUTKY
CKOHOMIYHOT CHCTEMH BHHMKIIA TNTHOOKa memorpadidyna kpusa [4].

CnoBo «aemorpadis» MOXOAUTh BiJ TpelbKUX ciIiB demos — Hapon 1 grapho
— omnucyBartu. Jlemorpagis — 1e HayKa Mpo HAcENeHHs, YU CTATUCTUKA HACEJICHHS.
[Tin HaceneHHsIM (HapOJOHACEICHHSIM) PO3YMIEThCS CYKYITHICTD JIIOJeH, 00'€ THAaHNX
CHUTBHICTIO TIPOXXUBAHHS Ha MEBHIM TepuTOpii (Kpainu, periony) [6].

HpeI[MeTOM nemorpadii € JOCTIKEHHS BIITBOPEHHS HACEJICHHS SIK CYKyITHOCTI
B3a€MOIIOB’I3aHUX CTPYKTYp 1 MPOIECIB HUTIOOHOCTI, HapOJKyBaHOCTI, MIrparii,
cMepTHOCTI To1o. CaMe Ll CTPYKTYPH Ha3UBAIOThHCS AeMOrpadiuHUMU CTPYKTypaMHu.
TakuMmu € ctareBa CTPYKTypa (CTaTeBHM CKJIan), BIKOBAa CTPYKTypa (BIKOBUU CKJIam),
a TaKoX IUTIOOHA Ta ciMENHA CTPYKTYpH (UUTFOOHUN Ta CIMEMHHI CKJIaja) HACEIEHHS.
Came 111 CTPYKTYPH, 3 OJJHOTO OOKY, IPsIMO 200 MOOIYHO, BINTMBAIOTHh HAa BiITBOPEHHS
HaceJeHHS Ta HAa WOro CKIaJoBi (HApOIKYBaHICTh, CMEPTHICTh, B3ATTA Ta
MPUNUHEHHS NUTI00Y), a 3 IHIIOr0 — cami IPsIMO a00 OTIOCEPEIKOBAHO 3aJI€KaTh Bij
UX nporecis [6].
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O6’extoM nemorpadii € HapoJIOHACENEHHS — 1€ CYKYIHICTh JIIOJIeH, sKa
NPUPOAHO-ICTOPUYHO BHUHHUKJIA 1 TOCTIMHO CaMOBIJHOBJIIOETHCA  BHACHIIOK
MPUPOAHOI 3MIHU TOKOJIIHb.

JleMorpadiudi TMOKa3HUKM € OJHUM 13 BH3HAyYaJbHUX sl 3a0e3MedyeHHs
CTaOUIBHOTO ¥ 0€3MeYyHOro poO3BUTKY JEepKaBH, a MpoOJIeMH ONTHUMAIbHOIO
IeMOorpadpiyHOr0 PO3BUTKY CH1 PO3TIIAAATH SIK MEPIIOYEPTOBl IHTEPECH JIEPKABHU, SIK
(axTop 1 BojHOYAC SK pe3yabTar ii (yHKIioHyBaHHs [6].

Bin nemorpadgiuHux XapakTepUCTUK Mpale3JaTHOTO HACEJIEHHS 1 MOKa3HUKIB
neMorpaiyHOro PO3BUTKY 3aJIEKUTh PO3BUTOK TPYAOBOrO NOTEHLIaNy 1, SK
pe3yabTaT, BEIMYMHA CYKYITHOT'O HaI[lOHAJILHOTO J0X01y [6].

[TpoBeneHmit aHaITi3 OCTAHHIX CTATUCTUYHHUX JIAHUX TIOKa3aB, 110 B YKpaiHi Bij
noyaTky Benukoi BiiHU Bin 28% no 32% ckopotunack HapoKyBaHICTh. Y 2023
pori B Ykpaini Hapoaunocs 187 387 miteit. Lle na 32% wmenme, Hix y 2021 pori:
Toll Hapomwinock 273 772 uwemoBasTu. 3a nepuie miBpiuus 2024 poky B YkpaiHi
Hapoauiock 87 655 mitelt, mo Ha 9% MeHIle, HiXK 32 aHAJIOTTYHUM TTepioJ MUHYJIOTO
poky. Bomnouac 3adikcoBano 250 972 cmepreii. ToOTO, MOKa3HUKH CMEPTHOCTI
HEPEBUIYIOTh MOKA3HUKU HAPOHKYBaHOCTI y 3 pasu [9, 11].

3araqoM CKOpPOYCHHS HapOKyBaHOCTI B YKpaiHi cmocrtepiraetbes 3 2013
poky. Bigroni ¥ 10 mo4aTtky MOBHOMAcIITAOHOI BIMHM IIOPOKY HApOHKYyBaJlOCh Ha
6-7% wmenme girteii. Ciix 0COOJMBO BIJA3HAYWTH BIUIMB Ha 3HIKEHHSA
HApOJPKYBAHOCT1 TOTIPIICHHS COIaTbHO-€KOHOMIYHOI CHTyaIlllii — 1€ BaroMuii
YUHHUK, 10 3yMOBIIOE PIBHI TOKa3HHUKIB HAPOKYBAaHOCTI. 3a JaHUMH
COITIOJIOTIYHUX onuTyBaHb Ounbmie 40 % >KIHOK BKa3ylOTh Ha He3aJ0BUILHUUN
MaTepiaJlbHHI PIBEHD K MPUUNHY BIICYTHOCTI Oa)kaHOT KLTbKOCTI AiTeit [12].

[Ile omuH YWMHHUK CHaaAy HAPOJKYBAHOCTI — HE3aJOBUIbBHUNA CTaH
PENPOTYKTUBHOTO 3710pOB’ sl *KiHOK. [lomupeHoro € ekcTpareHiTajgbHa MaTOJIOTIA — Y
KOXHOT TpPEeThOl JKIHKM BHUSABJISIOTBCS aHEMIis, XBOPOOHM CHCTEMH KpPOBOOOITY,
Ce€YOCTaTEBO1 CUCTEMHU TOIIO.

['octporo 3anmumiaerbesi mpoOeMa HEBUHOITYBaHHs BariTHocTi. OnHiEO 3
TOJIOBHUX TEHJCHIIINA Y CTaHI PENPOJYKTUBHOI'O 3JIOPOB’S HACEJICHHS € abOopTH, II0
MaroTh CEpHO3H1 HACTIAKU JUTSI 370POB’ S HKIHKH.

Jnst anamizy aemorpadidHUX MPOIECIB BAXIUBUM € PO3YMIHHS CTAaTE€BOTO
CHIBBIIHOIIEHHS HacejleHHA. Sk Oaummo 13 maHux cratuctukd Ha 100 miBUaToK
HapokyeTbes  Omu3pko  105-106  xjmomuwmkiB.  [lepeBakaHHsT ~ 4YOJIOBIKIB
CIIOCTEPITa€eThCSl B MOJIOZOMY Billi 10 29 pOKiB BKIIOUHO, Jajli B HACTYITHUX BIKOBUX
rpynax CKOpPOUYEHHS YHCEIbHOCTI YOJIOBIUOTO HACEICHHS BiIOYBAETHCS IIBHAIIAMU
TEMIIaMH, 0COOJMBO Y Biri 60 pokiB 1 crapmux. 30poiiHi KOH(IIIKTH, YHACTITOK SKIX
THHE MMEePEeBaXHO eMorpadiuHO aKTHBHA YaCTHHA HACENIEHHS, TAaKOX BIUIMBAIOTH Ha
CHIBBITHOIIIEHHS YOJIOBIKIB Ta XiHOK [9].

AnHamizyroun BIKOBUW CKIJIaJ] HACEJICHHS, BU3HAYAIOTh y WOTO CTPYKTYpi
nutomy Bary oci6 0—14, 15—49, 50 poxkiB i crapmux. lle mgae MOXIUBICTH
BU3HAYUTHU THUII BIKOBOI CTPYKTYpHU HaceleHHs. BiAMOBIIHO 10 pO3MOJLTY HACEICHHS
3a BKa3aHUMU BIKOBUMH TpylaMu pPO3PI3HAIOTH MPOTPECUBHUM, PETPECUBHHM 1
CTalllOHApPHWN TUIHU HaceneHHs (Taou. 1).
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VYkpaiHa BITHOCUTBCS 0 AeMOrpapiqHO «CTapux» KpaiH CBITY. 3a MPOrHO30M
MiHicTepcTBa €KOHOMIKM YKpaiHnu, A0 2025 p. yacTka HaceneHHs y Biui 60 pokiB 1
ctapuie 3pocte 10 30 %.

Tabauus 1. Tunu BiKOBO1 CTPYKTYpH HAaCEIEHHS

Tun BIKOBOi CTPYKTYpH ITutoma Bara HaceneHnus (%)
0 -14 pokiB 50 pokiB 1 cTapuii
IIporpecuBHui [IepeBuiye -
PerpecuBuun - ITepeBunrye
CrauioHapHuit [Tpubau3HO ogHaAKOBA

30UTbIIEHHS Y CKJaJl HaceJeHHS O0Ci0 MOXWJIOro BIKY Ta IOB’si3aHE 3 LIUM
30UIBIIICHHS 1XHIX 3BEpPTaHb MO MEAUYHY JOIOMOTY BHCYBa€ TEpE]l OpraHaMHu Ta
3aKJIaJlaMi OXOPOHH 3JI0pPOB’S HHM3KY BaXKJIIMBHX MPOOJEM, y TEpIIy 4Yepry —
MOCHJICHHSI yBarW J0 BKa3aHWX KOHTHUHIEHTIB 3 OOKY JIiKapiB MEPBUHHOI MEIHKO-
CaHITapHOI JIOTIOMOTH, Y TOMY YHCJ1 CIMEHHOI MEIUIIMHM, a TaKOXX HEOOXIIHICTh
BUPIIICHHS TaKWX MEIMKO-COIIabHUX TIpoOJieM, SK JOIVISI 32 CaMOTHIMHU,
rocmiTani3ailisi XBOpUX 13 TPUBATUMHU XPOHIYHUMH 3aXBOPIOBAHHIMU TOIIIO.

B Vkpaini yacTka rpoMajsH BIKOM 10 17 pOKIB y CTPYKTYypi MOCTIHHOTO
HACeJICHHs KpaiHu TpuMaeThcs Ha piBHiI 18,1% (2019 p.) — 17,9% (2021 p.) [5].
3MEHIIIEHHS YacTKH JIITed y CTPYKTYpl HaceJeHHs, 3 OAHOro OOKYy, Ta 30UIbIICHHS
YacTKU o0ci0 cTapmmx BIKOBUX TpPYI, 3 IHIIOTO, TMPU3BOJIUTH 1O 3POCTAHHS
€KOHOMIUHOTO (1meMorpadiyHOTr0) HaBaHTa)XEHHS Ha oci0 mpare3gaTHOro Biky. B
VYkpaini nornubuBcs mpolec cTapiHHa HacedeHHs. Tak, sikimo Ha moyaTtok 2014 p.
0co0u y BIIll cTapuioMy 3a Tpare3fgaTHuil cranoBuin 22,7%, To Ha modatok 2024
poky —59% [1, 12].

Omxe, YkpaiHa BITHOCUTBCSA JO KpaiH 3 BHUCOKMM CTYNEHEM CTapiHHA, Yy
3B’SI3KY 31 HMIOPIYHUM 3MEHIIEHHSM YacTKH JITeH 1 3pOCTaHHSAM 4YacTKu ocid 60-Tu
POKiB 1 cTapmux. ToMmy neMorpadivHe HaBaHTAXKEHHS Ha 0C10 Ipare3aaTHOrO BIKY €
HECIIPUATIUBUM TNPUYOMY 3 POKY B PIK BOHO 3pPOCTAE - 3MEHIIYETHCS KUIBKICTh
JUTSYOTO Ta IMpale3aaTHOTrO HACEICHHS Ta 30UIBIIYEThCSA KUIBKICTh OCI0 MEHCIHHOTO
BIKY.

BaxnauBuM  npemorpadgiyHMM — MOKAa3HUKOM TPOMAJICBKOTO  3JI0POB’S €
CMEPTHICTh, SKa XapakTEpHU3ye 370pPOB’S HACENEHHS 3 TOYKUA 30py TMOIIUPEHHS
HaWTsK401 maTosorii. 3apa3 B Ykpaini 'Ha 0JTHOTO HOBOHAPOKEHOTO TPOMAITHIHA
MpUIagae Tpoe momMepiaux. lLle CHiBBITHOINIEHHS € OJHUM 3 KIIOYOBHUX ITOKAa3HUKIB
nemorpadiuHoi kpu3u. [[nsg mopiBHIHHS, ¥ nokoBimHUX y 2018-2020 pokax Ha ogHy
JUTHHY TPUTIAIAII0 IBOE momepiaux" [2].

JIns OIiHKM pIBHIB 3arajbHOTO ITOKa3HWKAa CMEPTHOCTI BHKOPHUCTOBYETHCS
cremianbHa mkana: A0 10 %o Hu3bkmid; 10 — 15 %o cepenniit; 15 — 25 %o BUCOKHIA,
>25 %o myxe Bucokuid. B VYkpaiHi 3a CTaTUCTUYHUMHU JAHUMHU CIIOCTEPIrae€ThCs
BHUCOKHM MMOKa3HUK CMEPTHOCTI.

BuBYeHHS CTpYKTYypH NPUYMH CMEPTHOCTI Aa€ HAWOLIbII MOBHE YSIBICHHS PO
CTaH 3JI0pPOB'S HAceNeHHs, BigoOpakae e(PEeKTUBHICTH 3aXO[lIB, 110 MPOBOMASITHCS
OpraHaM# 1 yCTaHOBaMH OXOPOHH 3JI0POB'Sl 1 JiepKaBU B LIJIOMY MO O3/I0POBJICHHIO
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HaceleHHs. B paHuii yac mpoBinHE Micue B CTPYKTypl CMEPTHOCTI 3ailMaroTh
3aXBOPIOBaHHS cepieBo-cyaAuHHOT cuctemu (60,3%), TOTIM — HOBOYTBOPEHHS
(13,5%). Hocuth Bucokuit Bincotok (10%) npumamgae Ha CMEPTHICTH BiJl 30BHIIIHIX
MPUYMH (HeUlacH1 BUMIAJKU, TPABMU, OTPYEHHS).

[lo3utuBHUM AeMorpapiyHUM MOKA3HUKOM B YKpaiHi € HOpiYyHE 3MEHIICHHS
cMepTHOCTI HeMOBJAT. Tak, y 2021 poui nomepno 1971 nemosnsda, uo Ha 0,86 %
MeH1Ie 3a nonepeaHii pik. Y 2020 poui cepen aiTed nepuioro poky >KUTTS OMEpPIU
1 988 nireit, mo Ha 9,18 % menmie 3a 2019 pik.

Excniepramu Bceecitaboro dutsdoro ¢pouay (FOHICE®) BcranosneHo, mo 3i
3pOCTaHHSIM BaJOBOr0 BHYTpimIHbOro mnpoaykry (BBII) cmeptHicTh HEMOBIAT
3MEHIYEThCS. Benumky ponb y 3axomax MO0 3HIKEHHS CMEPTHOCTI HEMOBIST
BIIIIPAa€ CTaH aKYyIIEPChKO-TIHEKOJIOTIYHOI Ta mneaiaTpuuHoi gomnomoru. Came
3a0€3MeUYCeHHSIM HAJIEKHOIO PIBHS OpraHizaiii HIUX BHJIB JONOMOTH B YKpaiHi
3HAYHOIO MIpPOIO TOSICHIOETHCS MMO3MTHBHA TEHACHI[IS 3HMKEHHS PIBHS CMEPTHOCTI
HEMOBJISIT YIIPOJIOBXK 0araTb0X POKiB.

Cepen naemorpadiuHMX TIOKa3HUKIB € 1€ OJWH TIOKAa3HUK, SKUU
BUKOPHUCTOBYETHCS ISl IHTETPAIbHOT OIIIHKK 3JI0OpOB’Sl HACEICHHS, — CEepelIHs
ouikyBaHa TpuBaiicTh XUTTS (COTX). Ananiz marepianiB Ti00anbHOT cTpaTerii
BOO3 «3nopor’st misg Bcix y XXT cTOMTTI» CBIAYUTH MPO YITKHN B3a€EMO3B’SI30K
mik COTIXK i nokasuukom BBII Ha nymry Hacenensst [7].

VY 3anexsocti Big 3HadeHHs BBII Ha nymry HacenmenHst Oyno BimiOpaHo nBi
rpynu KpaiH: HauOigHimi — 3 mokasHukoMm wmenmie 1000 momapis CIIA — Ta
HaiOaratin, B sakux BBII Ha nymy HacenenHs cranoBuB Oiunbiie 20 000 momapis
CHIA (3a xnacudikamiero OOH BiamnmoBimHO HaWMEHI PO3BUHYTI KpaiHHM Ta KpaiHu 3
PO3BHHEHOI0 PUHKOBOI eKoHOMikoro). Cepen 26 Haibignimux kpain COTX mis
HaceJIeHHs B 1ioMy ctaHoBmia 50,6 pokiB. Y wiil camuii rpymi € 4 kpaidu, e uen
noka3Huk O0yB Hk4uMM 3a 40 pokiB (I'Binesi-bicay, 3am6is, Mo3amb6ik, Pyanna).

VY rpyni kpain 13 cepenniMm BBII na nymy nacenenust monan 20 Tuc. gonapis
CIHIA nokazuuk COTX y minomy cranoBuB 78,1, y ToMy 4nci JjIs YOJOBIKIB - 75,1,
JUTs K1HOK — 81,3 pOoKiB, 110 3HAYHO MEPEBUIITYE MOKA3HUKHA HAMOIMHIIIMX KpaiH.

Ska X Ha CBOTOAHI CEpeIHS TPHBAIICTH >KUTTA B YKpaiHi? 3a JaHuUMH
AaHANITHUKIB, Yepe3 BIMHY CKOPOTHJIACSA CEpEeIHS TPHUBAIICTH KUTTA. 30kpema, 2020
POKY cepelHsl TPUBAIICTh JKUTTS YOJOBIKIB cTaHOBWIa 66,4 poky, 2023-ro — 57,3
poky. XKinku 2020 poky B cepeaHpoMY kuiau 76,2 poky, 2023-ro — 70,9 poky [4, 11].

BiifHa nopana HOBMX YMHHUKIB, SIK1 1Ie OUTBINE MOTIPIIYIOTH AeMorpadiuny
cutyanito B Ykpaini. OqHuUM 3 HACHIAKIB BIMHHM € MaciiTaOHa Mirparis HaceJIeHHS
VYkpainu 3a kopnon. Ha 8 muctomana 2022 p. monan 7,8 MiaH yKpaiHCBKUX O1KESHITIB
Oynu 3MYyIIeH] 3aMMIIUTA YKpaiHy, maibke 4,7 MIH 3 HAX OTPUMaJIA TUMYACOBHUH
3axucT [3, 8].

Bzarai, nemorpadiuna curyariis B YKpaiHi CbOr0JIHI Ma€ KPU30BUN XapaKTep.
[IposiBaMu 1ILOTO € Pi3KEe 3HMIKEHHS YHCEIBHOCTI HACEICHHS, BIA'€EMHUM KOEQIII€EHT
MPUPOJIHOTO MPUPOCTY, Majia 4acTKa MOJIOJIIOI BIKOBOi rpymnu (AiTed) y BIKOBIH
CTpYKTypi. Jleno BUIIOI 3a CEPEIHBLOCBITOBE 3HAUEHHS € YacTKa KIHOK (54 %) y
CTaTEeB1 CTPYKTYp1 HACEJICHHS.
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3a nanumu ®onny HapoaonaceneHHs OOH, B Ykpaini cranom Ha 2023 pik
npoxkuBae 36,7 muH monaeit: 64,6% moaei Bikom Bif 15 1o 64 pokis; 20,2% mroaei

BikOM 65+; 15,2% rpomassu BikoM 10 14 pokis [8, 12].

BucnoBku:

1. Jlemorpadiuna curyaris B YKpaini Mae Kpu3oBuil xapakrtep. [IposiBaMmu 1poro €
pi3Ke 3HWIKEHHSI YUCEeIbHOCTI HaceyneHHs (Ha 32%), Bin'eMHHM € KoedillieHT
MPUPOAHOTO MPUPOCTY, HEZHAYHA YACTKA JITeHl Ta BEJUKa 4YacTKa 0ci0, cTapIinx
3a Tpalne3aTHUK y BikoBil cTpykTypi (59%). [lerio BHIOIO 3a CepeIHLOCBITOBE
3HAUEHHS € YacTKa X1HOK (54 %) y cTaTeBiil CTpYKTYyp1 HACEJICHHS.

2. BignoBigHi gemorpadiyHi Opouecd B YKpaiHi, 10 3HAYHO MOTIPIIUIUCS MICHS
NOBHOMAILITAOHOTO POCIMCHKOTO BTOPTHEHHS, CPOPMYyBaIM HECHPUSTIUBY 3
TOYKM 30py NOTped CydyacHOI €KOHOMIKHM BIKOBY CTPYKTYpPY HAaceleHHS 1 €
HECTIPUSATIUBUM UYUHHUKOM JUIS TMOJANbIIOr0 (OPMYBaHHS Ta PO3BUTKY
TPYJOBOTO MOTEHLIATy Y KpaiHH.
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Cexkuist 3. InHOBamiiHi MiIX0q¥ 0 MiABUIIEHHS AKOCTI (hapMaKoTeparii 3 MO3KIIii T0Ka30BOT MEIUIIMHH.

®APMAKOEKOHOMIYHI ACHEKTH JIKYBAHHS I'ITEPTOHIYHOI
XBOPOBHA
Tpau B.B., €Epmonenxo T.I.
XapKiBChbKU HAIIOHAIBHUN METUYHUNA YHIBEPCUTET
M. XapkiB, YKpaina
vv.trach@knmu.edu.ua

AKTyauabHicTb. AptepianbHa rineprensis (Al) abo rimeproHiyHa xBOpoOa
(I'X) — npoBiguuit monudikoBaHui (aKTOp PU3UKY PO3BUTKY CEPLEBO-CYIUHHHX
3axBoptoBanb (CC3), 1m0 Mae XpOHIUHHMM Xapakrep, MOTpedye JAOBrOTPUBAIOTO
JIKyBaHHS Ta BIAMNOBiAA€ 3a 8,5 MUIbHOHIB LIOPIYHUX CMEPTEH y BCbOMY CBITI Bij
IHCYJIbTY, IIEMIYHOT XBOPOOU CepIisi, HUPKOBOT HEJJOCTATHOCTI TOMIO. 3@ OLIHKaMu
BcecBiTHROT Oprasizauii 0XopoHH 310poB’s, 1,28 MUTbsipAa 10pociauX Jojaed y Billi
30-79 pokiB xBopitoth Ha Al [4]. B Vkpaini, 3a jgaHuM# emnigeMioJOoTTUHUX
JOCIIPKeHb, TMOIIUPEHICTh TIMEePTOHIT cepesl XBOpoO CHUCTEMHU KpOBOOOIry B
nopociaux crtaHoBuTh 46,8% [1, c¢.105]. 3rigHO 3 JEpKaBHOKW CTAaTHCTHKOIO,
OTPWIIIOTHEHOI0 KoMmaHiero Onenparador, netanbHIicTh Big CC3 cxmana 60,2 % —
npubau3Ho 430 013 ocib — Bij 3aranbHOI KUTBKOCTI cMepTeit — 714 213 [2]. XpoHiuHi
CTpecH, 1110 PO3BUBAIOTHCS B TPOMAJISIH Yepe3 MiIBUIIECHUM piBeHb HeOe3neku 3 2022
POKY, 3HAYHO 30UIBIIYIOTH PU3UKH PO3BUTKY Al, a BapTicTh JIKapChKUX 3ac00iB
(JI3) mns mikyBanus ['X Ha ¢apmaleBTUYHOMY PHHKY YKpaiHM 3pocTae uepes
YCKJIaHEHY JIOTICTUKY Ta Psij eKOHOMIYHUX IpobieM. ToMy B yMOBax 0OMEKEHOCTI
pEeCypcCiB CTaHIapTU3allisi MEAUYHOI Ta (papMalleBTUUHOI JJOIIOMOTH T0C1/1a€ BasKIIUBE
MICIIE B CHCTEMI JEP>KaBHOTO pEryjloBaHHS 3a JIONOMOTOI0 BIPOBAKEHHS Y
IPAKTUKY CTAHAAPTIB JIAarHOCTHKW Ta JIIKYBaHHS Yy BHIJISII MPOTOKOIIB HaJaHHS
MEIUYHOI T01oMorH, GpopmyIspis, cTpaxoBux mnepenikiB JI3. Konmeniiiero po3BUTKY
(bapMaleBTUIHOTO CEKTOPY Trajy3i OXOpPOHH 3J0pPOB’S BH3HAUCHA AaKTYaJIbHICTh
HAayKOBHX PO3pOOOK 3 (papMaKOEKOHOMIKM Ta BIPOBAKEHHSI CY4aCHUX TEXHOJIOTIN
00 (031(0) paIioHaJIbLHOTO BUKOPHUCTAHHS JI3. Oco0BOTO 3HAUECHHS
(dapMaKkOEKOHOMIUHI  JTOCHIKEHHS HaO0yBalOTh B  Oprasizamii JIKapChKOTO
3a0e3MeUeHHs] XPOHIYHUX XBOPHUX, /0 SKUX HalexaTh mamieHtd 3 Al. Y cBiTOBid
MPAKTHUIll, 3 METOI PO3POOKH e(DEKTUBHUX MOJENeH JKapChKOro 3a0e3medyeHHs Ta
parioHaIbHOTO 3acTocyBaHHs JI3, Bce yacTille 3acCTOCOBYIOTHCS METOMM KIIHIKO-
€KOHOMIYHOTO Ta (HapMaKOEKOHOMIUHOTO aHami3y [5].

TakuM 4MHOM, 3aCTOCYBaHHS KOMIUIEKCHOTO MIIXOMY Yy BHpIIICHI mpobieMu
e(eKTHBHOCTI SK JIIKApCHhKOTo 3abe3nedyeHHst Tak 1 (papmakorepanii xBopux Ha Al
Ma€ CyTTEBY aKTYaJIbHICTh Ta TEOPETHYHO-TIPAKTUYHE 3HAYEHHS IMPHU TPOBEICHHI
bapMaKOEKOHOMIYHHUX JOCIIIKCHb.

Meta poboru. IlpoBectn (apMakOEKOHOMIYHY OIIHKY 3aCTOCYBaHHS
Jikapcbkux mnpenapatiB npu ['X 13 3aCTOCYBaHHSIM aHTUTINEPTEH3UBHUX IpENapariB
nepuioi JiHii, a came: 1Hri01TOPIB aHT0TEeH3UH-TIEpeTBOpIotouoro ¢pepmenty (1AIID),
niypetukiB, OnokatopiB kanblieBux kaHaniB (BKK). IlopiBHATH BapTicTh cxem
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JIKYBaHHsS 3 BHKOPUCTaHHSIM MoOHompenapariB Ta JI3, mo MicTITh KOMOIHOBaHUMN
CKJIaJ 3a3HaUeHUX (papMaKoTepaneBTUUHUX Ipyn. Po3paxyBaTu MiHIMI3alil0 BUTpPAT
nikyBaHHs Al Ta MOPIBHATU BAapTICTh BUKOPUCTAHUX MOAENEed (MOHOMpENnapaTiB Ta
KOMOIHOBaHUX JIIKAPCHKUX (POpM) 1 BUOPATH Ty MOJIENb, IKA MA€ HalMEHILI1 BUTPATH.

Marepianu Ta MeToau. Y X0[1 JOCIIPKEHHS OYyJ10 3po0iieHOaHaNi3 BapTOCTI
npenapariB Ha papMaleBTUYHOMY PUHKY YKpaiHu 3a JOMOMOTOIO CHeliali30BaHOr0
MEIUYHOr0 IHTEPHET-BUAAHHS IJIsl JIIKapiB, MPOBI30OPiB, (apmalleBTiB, CTYJECHTIB
MenuuHux Ta (apmaneBtuunux BuiliB — «lllotmwxueBuka AIITEKA», nmpoBeaeHo
orjisa  yHI()IKOBAHOTO KJIIHIYHOTO MPOTOKOJY TEPBUHHOI Ta CHEliajli30BaHOi
Menuunoi  gomomoru  (YKIIMJI) «l'imeproniuna xBopoOa  (AprepianbHa
rinepTeHsis)», 3aTBEP/KEHOT0 Haka3oM MiHICTepCcTBa OXOPOHH 3A0pOB’S YKpaiHu
12 Bepecns 2024 poxy Ne 1581.

Pe3yabTaTi Ta 00roBopeHHs. 3rigHo 3 pekoMenauisaimMu YKIIM/] nikyBanus
A’ HeOOXiTHO pO3MOYMHATH, 3aCTOCOBYIOUM MAKCHUMAJIbHO TIEPEHOCUMY /103y
noJIBiiHOT KOMOIHAIIi TpemnapaTiB. Y pa3i HEJOCSITHEHHS 3HM)KEHHS apTepiajbHOro
Tucky (AT) 1o niTbOBOrO 3a3HAYEHUM METOJIOM OJTHUM 3 BapiaHTIB € MpPU3HAYCHHS
noTpiitHo1 komOiHaiii JI3, o mictate iAIID, BKK, niyperuk [3].

Mu  npoaHamizyBaiM  BapTICTh  YCIX  BITYM3HSHUX Ta  IMIOPTHUX
MOHOIIpENapariB BKazaHUX (apMakoTepaneBTUUHUX IPYI, 3 KUIbKICTIO 30 TabmeTok
B YIAKOBIli, OOYHMCIWINA iXHIO CEPEJHIO BAPTICTh Yy TMOYATKOBHX J03aX. 3TIIHO 3
HAIIMMHU pO3paxyHKaMu cepeaHs BaprTicTh JI3, 1mo y SKOCTI Ail040i pEeYyOBUHU
MICTATH Tiepunaonpui (4 mr), iganamin (1,5 mr), amnoaumin (5 mr), ckiana 140,81
rpH., 117,44 rtpH. Ta 21,07 TpH. BiamoBigHO. BpaxoByro4w oTpUMaHi HaMH
pE3yNIbTaTH Ta OPIEHTYIOUUCh Ha (GOPMYITY pPO3paxyHKy BapTOCTI 3aXBOPIOBAHHS
(B3), Mu Bu3Haumu, mo JgikyBaHHsS Al mpotsroMm 30 AHIB HUISIXOM 3aCTOCYBaHHS
MoHompenapariB Oyae komryBatu 279,32 rpH. AnbTepHaTuBOIO (papmakoTeparii 3a
JIOTIOMOTOI0 ~ 3a3HAYCHUX AHTHUTINMEPTCH3UBHUX IIpemapaTriB  meprioi JiHIl €
KoMOiHOBaH1 3acobu. CepenHs BapTiCTh KOMOIHOBaHMX (OpPM BITUYM3HSIHHUX Ta
iMmopTHUX JI3 3  BiAMOBIMHOK KUIBKICTIO TabmeTok ckmama 209,19 rpH.
CkopuctaBmuch (HOpMYIIOK MiHIMI3aIli BUTpaT, 3'ICyBalid, IO 3aCTOCYBAHHS
koMmOinoBanux JI3 mus sHmkeHHs AT npotsrom 30 gaiB Moxe 3aomanutu 70,13 rpH,
10 JIO3BOJIUTH 3a0MIAUTH KOIITH MaIfieHTa abo JAep)KaBH, 3aJIEKHO BiJl TOTO, XTO
OIUIavyye€ JiKyBaHHS, OCOOIUBO MPHU JOBrOTPUBATIOMY.

BucHoBkH. 3riHO 3 MPOBEISHUM JOCTIIKECHHAM OYJI0 BCTaHOBJICHO, WO
nikyBaHHs ['X kOMOiHOBaHMMH aHTUTINEPTEH3UBHUMH JI3, y CKIaal SKMX MICTUTHCA
1AII®, BKK, niypetuk, a came: nepurmonpui (4 mr), inganamin (1,5 mr), ammnogumnin
(5 Mr) 3MEeHmHTHh BUTPATH XBOPOTO MJisi MOCSATHEHHS 1itboBoro AT mpotsarom 30
JHIB y TMIOPIBHSHHI 13 3aCTOCYBaHHSM 3a3HAYCHUX MOHOTIPETIapaTiB.

Bapro 3a3maunTtH, 1m0 3acTocyBaHHA KOoMOiHOBaHMX JI3 Takok minBHIye
MPUXUIBHICTh XBOPUX J0 Tepamii mo 3ade3nedye ehekTUBHICTH (papmakorepamii i
3arobirae yCKJIaJHEHHSM 4Yepe3 CIPOIICHHS peXUMY IpUHOMY JTIKIB.

Bukopucranus pe3ynbTaTiB  (apMaKOCKOHIYHOTO aHalli3y oOpraHizauismMu
CUCTEMH OXOpPOHM 37I0POB’Sl JIO3BOJISIE ONTHMI3yBaTH BHUTpPaTH 3a PaxyHOK
3aCTOCYBaHHSI ~ HOBUX, €(QEKTHUBHUX CXEM JIIKyBaHHSI. A TakoX 3MIlllyBaTH
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MPIOPUTETH BiJ €KOHOMIi KOIITIB IPH 3aCTOCYBaHHI JEUIEBUX JIIKAPCHKUX 3acC00IB B
JIKyBaHHI JI0 MOIIYKY OUIbII €(pEKTUBHUX, XO0Ya 3 MEPLIOTO MOIISIAY MOXe OyTH 1
JOPOTOBapTICHUMU CXEMaMH, TEXHOJIOTIIMU JIIKYBaHHS.
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Cexuist 3. InHoBawiiiHi MIXO0AM 10 MiJABUIIEHHS SKOCTI (hapMaKoTepartii 3 MO3MIIIT JOKa30BOT METUIIUHH

CAMOJIIKYBAHHA — BIITOBIJAJIBHICTD 3A CBO€ 310POB’A
Xausena /I. A., SAkyoenxo C. 1., Epmosienko T. 1.
XapKiBChbKUW HaLlIOHATBHUN MEAUYHUNA YHIBEPCUTET, M. XapKiB, YKpaiHa
dakhalepa.2m22@knmu.edu.ua, siyakubenko.2m.22@knmu.edu.ua

AKTyasabHicTb. CbOroJIEHHS HAIlOi KpaiHUM BHECJIO 3MIHU B JKUTTS 3HAYHOI
KUIBKOCTI YKpaiHIIB, 30KpeMa, KOJU Yepe3 BOEHHI J1i HE Ma€e MOXJIUBOCTI Yy
TPOMAJISIH 3BEPHYTHCS JI0 JIiKaps 1 O’[pI/IMaTI/I HEOOXITHY, SKICHY MEAUYHY JOTIOMOTY
y TOMY YHCHi 1 JIIKapchbki 3acobu. Y 3B’s3Ky 3 UM HOIJ_II/IpIOCTBCSI CaMOJIiKyBaHHS,
SKe TIOCTa€ MPOOJIEMOIO ISl Taly3i OXOPOHH 370POB’S 3 OAHOTO OOKY, 3 1HIIIOTO —
JIIOJTA BUMYIIICH] MIJIKYBATHUCS MIPO cebe caMOCTiiHO.

Excniepramu BOO3 mno3HaueHo, IO CaMOJiKyBaHHS — 1€ BUKOPUCTAHHS
0e3pelenTypHUX JIKapChKUX 3aco0iB g NPO(UIAKTUKU Ta JIIKYBAHHS IMOPYIIEHb
CaMOMOYYyTTS, CHUMMOTOMIB, $IKI PO3MI3HAHO CaMOCTIMHO JIOAMHOW. BpaxoByrouu
CyyaCHUW CTaH PO3BUTKY 1H(MOPMAIITHUX TEXHOJIOTIM, IHTErpamio MTYy4YHOTO
IHTEJNEKTY y MEAUIMHY 110 MPU3BEJI0 A0 MiIBUIICHHS 3arajbHOr0 PiBHS 0013HAHOCTI
HACEJICHHsI MPO PI3HI 3aXBOPIOBAHHS, CIOCOOM 1X JIIKYBaHHS BHUKOPHUCTOBYIOUU
nikapceki npenapatu. Ane BOO3 akiieHTye yBary Ha BiNOBiIaJbHOCTI XBOPOTO 3a
BJIacHE 3/J0pPOB’sl, BPAXOBYIOUM TaKy MO3MIlII0, SK OCHOBHY 1J€I0 CaMOJIIKyBaHHS,
€BpOIEHCHKOI acolialfiero 0e3pelenTypHuX IpenapaTiB TePMiH «CaMOJIKYBaHHS»
3aMIHUJIa HAa  «BIANOBIJAIbHE  CaMOJIIKYBaHHS. Tomy mig TOHATTIM
«BIIMIOBIIaJILHOTO ~ CAMOJIIKYBaHHS»  PO3YMIETbCSI HE TUIBKM  3aCTOCYBaHHS
JKapChKUX TMpenaparTiB a MpaBUIbHY CaMO1arHOCTHKY, CAMOOIIHKY MAaTOJIOTTYHOTO
CTaHy, aJIeKBaTHY OIIIHKY BJIACHOTO CTaHy B IUIaHI MOJKJIMBOCTI CaMOJIKyBaHHS 1
BHOOPY JIKapChKHUX 3aC001B.

TakuMm YMHOM KOHIIEHIIIS BIANOBINAILHOI'O CaMOJIIKyBaHHS HaOyja ChOTOJIHI
0COOJIMBOT aKTyaJIbHOCT1 B HaIIIIi KpaiHi BUKIMKAHOK BIICHKOBOIO arpeci€eo.

MeTta Hamoro mOCHIPKEHHATONATANa y TMPOBEACHI aHaai3y JIKapChKUX
npenapariB, SKi BAKOPHUCTOBYIOTBCS CITOKMBAaYaMHM JIJII CaMOJIIKyBaHHS.

Metonn nociimkennsi. /(1 mnpoBeneHHS ONMHWTYBAaHHSA CIOXKHBAYiB, SKi
NPUNHSIM y4acTh y JOCHIIKEHHI, HaMHu OYJO0 CTBOPEHO ONUTYBAJIbHUK 13 12
3anmutanb. [lpuitHsano ydacte y omnuTyBaHHI 44 pecrnoHaeHTa. s po3paxyHKiB
pesynbratiB BukopuctoByBanmmu MS Excel 2010.

Pe3yabTaTu. PecnioHIEHTIB M0 NPUHHSIIA yYacThb Y JOCIIDKEHHI OyIo
moAiIeHo 3a BikoM: a0 18 pokiB — 4,5%, Bix 19 go 24 pokiB —56,8 %, Bix 25 no 34
pokiB — 0%, Big 35 mo 44 pokiB 9,1%, Big 45 mo 54 pokiB 22,7%, Bix 55 pokiB i
oinpme — 6,8%. 3a pezynpraramMmu Hamu OyJo BuaieHO 19 Tpyn mikapchKuX 3aco0iB
3a (papMako-TepaneBTUYHOIO KiIacu(iKaIili€ro, SKi 3aCTOCOBYIOTh PECTOHIEHTH B
nmikyBaHHI. JIOCHDKEHHSI TOKa3aJio SIK PO3MOJUIMBCS BHOIP TOTO YW IHIIOTO
JIKapChbKOrO Mpemnapary Yy 3alexHOCTI Bl (apMako-TEpaneBTUYHOI TPYyMNu:
aHTUOIOTHKH — cxiaan 25 % Big 3araabHOl KUIBKOCTI, 3HeOommomoul — 84,1 %;
nporm3anainbHi — 38,6 %; antumenpecantn — 2,3 %; rimoteHsmBHI — 13,6%;

80


mailto:dakhalepa.2m22@knmu.edu.ua
mailto:siyakubenko.2m.22@knmu.edu.ua

celaTWBHI Ta CHOMIMHI 3acoon — 11,4 %; Bitaminu Ta gletuyHi nodasxku — 40,9 %;
kapaionpenapatu — 11,4 %; 3acobu Big Hexkurtio — 50 %; niku Big 00st0 B ropil —
61,4 %; nporusipycHi 3acoou — 34,1 %; npenapatu Ui JIIKyBaHb 3aXBOPIOBAHB
auxanpHO1 cucteMu — 15,9 %; npenapatu asis JIIKYBaHHS IIKIPHUX 3aXBOPIOBaHb —
18,2 %; npoturpudkosi — 18,2 %; npenapaTu Ajs JIKyBaHHS I[yKpPOBOIO J11a0eTy —
4,5 %; npenapaTu A1 JIIKyBaHHS NEeYiHKU — 6,8 %; npenapatu 11 JIKyBaHHS HUPOK
— 13,6 %; npenaparu s JiKyBaHHS WITyHKY — 20,5 %; npenapatu uist JIIKyBaHHS
NIAILTYHKOBOI 3271034 — 9,1% Bij 3aranbHOi KUIBKOCTI.

Jly’ke dYacTo HaceJIeHHS BHKOPHUCTOBYE «CaMOJIKYBaHHS» SK YHHHHUK
IIBUAKOTO PILIEHHS MpoOJieMU Yepe3 IHTEHCHUBHY 3aMHATICTh B mpodeciiiHiil cdepi
a00 11 0COOMCTOT HE3aJIeIKHOCTI Bl MEIUYHOT CUCTeMH B3araji. Tomy HamMu Oyio
BHECEHO JI0 ONMUTYBAJIbHUKA MUTaHHS, YUM OOYMOBJICHMH BHOIp TOTO YM IHIIIOTO
Jikapchkoro 3aco0y. Pe3ynbraTé mokaszanu HAcTYIHE, IO Ha BUOIp mpemnapary s
JIKyBaHHS BIUTUBANIW: BIATYKU 1HIIUX — 59,1 %; BnacHu mo3UTUBHUMN J0CBi — 27,3
%; pexomeHnpaiii jgikaps — 9,1 %; pexnama — 4,5 %. Hamu Oyno npoaHaiiizoBaHo siki
came JIKapChKi 3acO0M PECHOHJIEHTH CaMOCTIMHO MpHU3HA4YaloTh co0l 1 OTpUMAaU
HACTYNHUN pe3ynbTaT: mapareramaon — 8,53 %, idynpoden — 8,53 %, Hypoden —
6,20 %, nesnoparogun — 5,43 %, mankpeatun — 4,65 %, nimecymin — 4,65 %
PECIIOHJIEHTIB, 1HIII 14 JikapchkuXx 3aco01B ckianu MeHme 1 %.

Takum ywHOM, pe3yJbTaTH TOKa3adu, Mo TuUbku 9,1 % pecnoHACHTIB
IPUUMAOTh JIIKA 3a TMPU3HAYCHHSM JIiKaps, OUTbIIIA K YacTUHA TpHHMae PIlIeHHs
3aCTOCOBYBaTH TOM a0o0 IHIIMN mMpemapar MiJg BIUIMBOM I1HIIUX YWHHUKIB. Alle
dapmanieBTHYHa HayKa 1 IPOMHCIOBICTh CHOTOIHI TNPOTPECye yKe BEITUKUMHU
KpoKaMmH 1 Ha ¢apMalleBTUIHOMY PUHKY 3’ SBJISIIOTHCS BCE HOBI JIIKApChKi 3aCO0U 110
BIUIMBa€ Ha OE3KOHTpOJIbHE iX BUKOpUCTaHHS. ToMy, KOJIM TpOMaIsSHU
BUKOPHUCTOBYIOUH MPAKTHKY CaMOJIIKyBaHHS 3BEPTAIOYHMCH 32 JIIKaMH J0 anTeKH, TO1
0e3yMOBHO 3pocTae pojb (apMareBTa Ipu BUOOP1 TOro ado 1HIIOTO IMpernapary mpu
3M1MCHEHH1 (papMaIieBTUYHOT OIIKH.

BucHoBku. Baanorw npakTHKOIO «BiMOBIAATBHE CAMOJIIKYBaHHS» MOXE OyTH
TOJ/1, KOJIM JIFOJMHA BOJIOJIE 3HAHHSAM Ta YCBITOMIIIOE BiIMOBIAAIBHICTH 3a cele,
BiacHe 370poB's. KoxHa monuHa mMae OyTH OOi3HaHa, B SIKOMY BHUIAAKY MOXKHA
CaMOCTIMHO JIIKyBaTHCS, a B SKOMY HEOOXIgHO 3Bepratucs A0 Jikaps. bo
CaMOJIIKyBaHHS, HaBiTh 1 BIMOBIJaTIbHE HE MOXJIMBO PO3TJISAATH SK allbTEPHATHUBY
JKYBaHHIO Mi/1 HATISA0M MPOQEeCiiiHOTO JTiKaps.
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Cekuist 2. Pesynbrati (yHIaMEHTATIBHHUX Ta MPUKIATHUX HAYKOBUX JOCIIHKEHD MOTEHI[IMHIX Ta HOBHX
JKapChKUX 3ac00iB

BIIVIUB I'YCTOI'O EKCTPAKTY 3 JIMCTSA BEPE3U
BOPOJABUYACTOI HA CTAH HUPKOBUX KAHAJIBIIIB IIIYPIB 3
EKCIHHEPUMEHTAJIBHUM HHYKPOBUM JAIABETOM
Yopua H.C.
XapKiBChKUW HalllOHAJIBHUN MEJUYHHUM YHIBEPCUTET, M. XapKiB, YKpaiHa
chornans71@ukr.net

Ha cporogui y cCBiTi mpoOJIEeMOIO 3aJIMIIAETHCS YCKIAAHEHHS IIYKPOBOTO
niabety, MIKpo- Ta Makpoanrionatii. Jlo MikpoaHrionarii HajJeXHUTb PO3BUTOK
rioMepyrnonedputy. [Ipu oMy BpaxaroTbcst KITyOOUKH HUPOK.

JIoCIiKEHHS CTaHy HUPOK IyPiB, V SKUX BUKIUKAHUNA aJOKCAHOM ITyKPOBHIMA
niabeT po3BUBaABCs 3 MiCHII, MOKA3aJl0, [0 BPAKAKOTHCA HE TUIBKU KIyOOUKU HUPOK,
a TAKOXX KaHaJIbIII.

3 8 TBapuH KOHTPOJBHOI IMATOJIOTII y 5 cHocTepirajii BUpa3HI ypaKCHHS
KaHAJIBI[IB HUPOK, Y 3 TBapuUH cepenHi. Y OUIBIIOCTI TBapUH B IPOKCUMAJIbHUX
YacTMHaX HE(PPOHIB Ta BUCXIIHMX 4YacTUHAX TeTeNb [eHie crocrepiraiu
BiIKJIaIcHHS TikoreHy. [Ipu BigkiIamaHHI DIIKOTEHY Y eMiTeNaJbHUX KIITHHAX
HedpoHiB BigOyBanachk nedopmaliis kKaHaibIliB HehpoHIB. BinkmaaeHHs TIIKOTeHY
CIIOCTEpITaIM K y KOPOTKMX TETISX CYOKAlCYJISIpHOI Ta IHTpaMmemiapHOi 30HU
KIpKOBOI PEYOBHMHHM, TaK 1 B JIOBIUX METIAX MO3KOBOi PEYOBUHHU, SKI BITHOCATHCS 0
FOKCTarJIOMEPYJIIPHUX. Y YaCTHUHU TBAPHH CIOCTEpirajd 03HAKH KUPOBOi qucTpodii
He(poIUTiB, HEBEIMKI BOTHUINA JIe30pTraHi3allii KIpKOBUX KaHAJIBIIIB.

VY TBapwH, sIKi Ha T IYKPOBOTO /Jia0eTy OTPUMYBAJIUA T'yCTHIH €KCTPAKT 3 JTUCTS
O0epe3 OopomaByacToi y 7031 7 MI/KI, BHUpa3HE YINKOJDKEHHS KaHAJIBI[IB HHUPOK
crocTepirajioch TUTbKH y | TBapuHH, cepenHe y 3 TBapuH, a y 4 TBapuH ciadke, abo
nyxe ciabke ypaxenss. Ha T npenapary nmopiBusiaasa «Kanedpon» B 1031 20 Mr/kr
BHUpa3HE YpakKCHHs KaHAJBI[IB HUPOK CIOCTepirajoch y 3 TBapuH, cepemaHe y 1
TBAapWHU, Ta cliabke, a0o Ayxe ciadke y 4 TBapuH.

OTxe, TycTHMH €KCTpakT 3 JMCTd Oepe3n OOopomaBuacToi, po3poOJeHUl B
HanionanbHoMy (apmManeBTUUHOMY YHIBEPCHUTETI, € MEPCIEKTUBHUM IpPErnapaToM

JUTS1 3aM00IraHHs ypakeHb HUPOK MIPU IyKPOBOMY J11a0eTi.
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Cexuist 3. InHOBamiifHi MiIX0a¥ 0 MiABUIIEHHS AKOCTI (hapMaKoTeparii 3 MO3KIIii T0Ka30BOT MEIUIIMHH.

HNOPIBHSUIBHUI AHAJII3 EGEKTUBHOCTI I BE3IIEKU BJIOKATOPIB
KAJIBIIEBUX KAHAJIIB
loxkina K.I'., My3uka T.®., [lerpymosa JI.O.
XapKiBChbKUU IHCTUTYT MEAMIIMHM Ta O10MEUYHUX HAyK, M. XapKiB, YKpaiHa
acya@ukr.net

Y CTpyKTypi 3aXBOPIOBAHOCTI MPOBIJHE MICIE IMOCITAIOTh 3aXBOPIOBAHHS
CEpIEBO-CYIMHHOT CHUCTEMH, SK-OT, aprepianpHa rinepten3is (Al'), imemiuHa
xBopoba cepus (IXC), Taxiaputmii Tomo. Tomy omnTumizailisi Teparii CepieBoO-
CYIMHHUX 3aXBOPIOBAaHb € aKTyaJbHOI MPOOJEMOI0 MEIUIIMHU Ta (apMaKoJIorii.
bnokaropu kanbiieBux kananis (BKK) € oqauMu 3 mpemnapatis mepiioro BUOOpy st
JIKYBaHHS  CEpLEBO-CyIMHHMX xBOpoO. bBKK MawTh MUPOKHH  CHEKTp
(dapmakosnoriyHoi Jii, 6arato pokiB 3 YCHIXOM BUKOPHCTOBYIOTHCSI B MEIUIIMHI Ta
no0Ope BimoMmi npakTHuHuM JdikapsM. OcHoBoro Qapmakonunamiku  BKK e ix
3/IaTHICTh PO3CJIA0JATH TIaJCHBKI M'A3M CTIHOK apTepiil Ta apTepiosl 1 TUM CaMHM
3HIDKYBATH 3arajibHuil nepudepuanuid omip cyaud. OqHaK HE MOXKHA 3a0yBaTH, IO
BKK, sk 1 Oynp-axuit nmikapcbkuit 3acid (JI3), marots 1 mo6iuni edextu. I[Ipodrema
noOIYHMX AiH JIIKIB HA CHOTOAHI € AY)KE TOCTPOI0. Y 3B’A3KY 3 IIUM aKTyaJIbHUM €
anami3 no6iunux peakuiit (ITP) BKK Ta nmomryk nuisxis ix MiHiMi3aIlii.

Meroro pobotu Oyno mochimutu acoptuMeHT BKK Ha dapmaneBTuanomy
puHKy VYkpainm, mnpoBectu aHaniz TunoBux [IP BKK, ormiautH KiiHIYHY
e(hEeKTUBHICTh Ta PIBEHb OE3MEKH HpenapaTiB i€ TPy Ha OCHOBI1 JaHUX JTOKAa30BOi

Jlisi TpoBeNEeHHsSI JOCHIKEHHS MH BUKOPHCTOBYBAlM JIEPKABHUU peecTp
JiKapchbKkuX 3aco0iB Ykpainm 3a 2024 p. Ta JOBIIHHMK JIKapChKUX IperapariB
Komnenaiym. Mu mpoanamizyBanu iHdopmariito npo IIP ma BKK, nHa sxi Oymm
HaJICIaHl KapTU-TIOBIIOMJICHHS 13 3aKJaJliB OXOPOHHU 370pOB'sl M. XapKoBa Ta
XapKiBChKOT 00J1aCTi IPOTITOM OCTaHHIX I’ AT poKiB. [HGopmartiro mipo 1P 36upanu
METOJIOM MAacUBHOTO (hapMaKoHArsiAy (METOAOM CIIOHTAHHMX MOBIIOMJIEHB) 3 KapT-
noBimomiaeHb mpo [IP mpemapary mig dac WOro MEIMYHOTO 3acTocyBaHHsS. JIis
omiHkM KIiHIYHOI edekTtuBHOCTI Ta Oe3neku BKK BukopucTano Bimomi 0a3u gaHUX
noka3zoBoi memuiuau: CochraneLibrary, TripDatabase, Medline, EMedicine,
PubMed, MedlinePlus ta inmri.

3a pesynbraTamM JOCHIIKEHHS BCTAHOBJIEHO, IO HA PUHKY YKpaiHu
3apeectpoBano 65 BKK. 59 3 HEX MICTATh MOXiAHI AUTIAPOMIPUANHY. 32 KUTBKICTIO
TOPrOBUX Ha3B TMEpeBaxaloTh mnpemnapatd amomgumniny (38). AmHamiz Kkapt-
MOBIOMJICHD 13 3a3HadeHHsAM BumnaakiB [IP 3a 5 pokiB mokazas, mo 6unbmricts 1P y
BUTJISIII HAOPSKIB HMKHIX KIHITIBOK, TOYEPBOHIHHS Ta BUCHUITYy Ha IIKIpi, CBEpOEKY,
TaxiapuT™mii, HyJIOTH, aiapei, 3amopy 3adikcoBaHO mpu 3acTocyBaHHi JI3, sKi MICTATH
ammogumif.I{i I[P He BuMaramm a0AaTKOBOI TrocmiTamizaiii Ta HE CHPUYUHSIIN
IHBaAJIAHOCT1 TAaIll€eHTIB. Buile3asHaueHe MOKHA TOSICHUTH THM, IO TpernapaTh
aMJIOJIMIIHY € JIiJIepaMu yKpaiHCbkoro ¢apMaiieBTuuHOro punky. Li JI3 € HaltOuibm
3aTpeOyBaHUMHU 1 TOMYJAPHUMHU cepejl JIKapiB 1 CHOXWBadiB. 3a JTaHUMH
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CUCTEMAaTUYHHX OTJISAIB BCcTaHOBIEHO, 1m0 BKK mmpoko 3actocoByroThcs B Tepamii
CEpLIEBO-CYIMHHUX 3aXBOPIOBaHb. BOHM € mpenaparamu mnepmioro BUOOpy B 0ci0
MOXUJIOTO BIKY 3 130JIbOBAaHOI0 CHUCTOJIIYHOIO rinepreH3ieto, noegnanuam Al ta [XC,
rinepTpodiero JBOr0 HUIYHOYKA, YPaKEHHAM MepuPepUuyHUX apTepiil TOIMIO.
TunoBumu noOiUHMMHU  edeKTaMH MOXITHUXIUTIIPONIPUANHY 3TITHO JaHUX
JTEpATypH € TINOTEH31sl, HAOPSKW HWXKHIX KIHIIBOK 1 peJeKTOpHa TaxlapUTMisl.
AHani3 JaHuX J0Ka30BOT MEIUIIMHU JO3BOJMB BHU3HAYUTH OCHOBHI HaIpPSIMKH
nigBuineHHs piBHs 6e3neku BKK ta minimizamii/monepemxkenns ix [1P. Tak, onaum 13
cnoco6iB MiHiMIzawii [P amnoguniny € BukopuctaHHs Horo S-eHaHtiomepy. s
JOCSITHEHHST ONTHUMAJIBHOTO TEPaneBTUYHOTO €QeKTy S-aMIIOAUNIHY TOCTaTHBO
BBIYl MEHII /03U MpernapaTy, 0 3HWXKYE IMOBIPHICTh MOOIYHUX edekTiB. binbin
TpUBIHH €()EeKT S-aMJIOIMITIHY TOPIBHIHO 3 palieMaToM aMJIOJUIIIHY TaKOX CIIPHUsE
3HIDKEHHIO pU3uKy pediektopHoi Taxikapaii. ToOGTo S-ammoaumniH € OUIbII
0e3neyHor0 Ta  JOBTOTPUBAIOI  albTEPHATHUBOIO  paleMary  aMIJIOAHITHY.
BukopucrtanHs 1307150BaHOT0 S-aMJIOAUIIIHY 3aMICTh PalleMIYHOI CyMIIlll Ja€ 3MOTY
3MEHIIUTH HEOOXIHY /103y Ta, BIAMOBIIHO, 3HU3UTH pu3uK [1P.

Hpyrum HamnpsMkoMm miaBuileHHS edextuBHOCTI Ta Oesneku bBKK €
NpHU3HAYCHHS TIpenapariB OCTAaHHBOTO IMOKOJIHHA. Tak, HampWKIaa, OJHUM i3
HallePEeKTUBHININX AHTUTIMEPTCH3UBHUX 3aC00IB CHOTOJHI € (DEJIOUIIIH. HMoro
dapmakogrHaMika  XapaKTePU3YEThCS  BUCOKOCCJIICKTUBHMM  BIUIMBOM  Ha
nepudepruyHi CYJIWHHU, 1 1I€H BIUIUB Y CTO pa3iB CUJIBHIIIUMA, HIXK i1 Ha MIOKap.
Baxnupe micue B Tepamii AI' mocigae nepkaHiguIiH (MOXiAHE TUTIAPOIIPUIUHY
TPETHOT'O TOKOJIHHS), SKUH Ma€ YHIKaJIbHY (hapMaKOKIHETHKY, XapaKTepPU3YEThCS
BUCOKOIO JIINMOMUIbHICTIO Ta MAaKCUMAaJbHOIO CYAMHHOIO CEJEKTUBHICTIO. [[oBeaeHo,
10 JICPKAHITUIIIH TaKOXX MPOSBIsE HEPPOMPOTEKTOPHI BIACTUBOCTI, OCKUIBKH, HA
BinMiHy Bin iHmuX BKK, npemapar po3mmproe He nuie agepeHTHi, ajne i edepeHTHI
aptepionu. JlepkaHigumiH € BHUCOKOC(HEKTUBHHM Yy mallieHTiB 3 Al’, moegHaHoro 3
XpOHIYHOIO HHUPKOBOK HEIOCTAaTHICTIO. HacTymHMM HampsMKOM IIiJBHUINCHHS
oesmmekn BKK € Takoxk € ix moegHaHHS 3 aHTUTINepTeH3UWBHUMH JI3 1HIIKX
(dbapMaKoNOTiYHUX TPyM. 3acTOCYBaHHS KOMOIHOBAaHUX IMpeEMNapaTiB, 10 CKIAIY SIKUX
BXOJIATh KOMIIOHEHTH 3 PpI3HUMH MeEXaHi3MaMu i, (QapMaKOKIHETHKOIO Ta
dbapmMakoAMHAMIKOIO, € OJTHUM 13 MEPCIEKTUBHUX HanpsMKiB npodinaktuxu [1P. Ie
JI03BOJISIE 3HM3UTH 103y JIKIB 1 3MEHIIUTH a00 3amoOirTé PO3BHTKY iX MOOIYHHX
edekriB. HaitOinpin eexTuBHUM, HAMpUKIAJ, € KoMIUlekcHe 3actocyBanHs BKK 3
iarioiTopamu AII® abo Tia3uaHUMU/TIa3UI0TTOAIOHUMH TIypETUKAMU.

Takum umaOM, Bu3HaueHo, mo BKK mocigaioTe BaximBe Micie y CTPYKTYpi
dapmaneBTHYHOTO PpUHKY YKpaiHu, iM Hajexuth 14% acoptumenTty Bcix JI3, mio
BIUTMBAIOTh HA CEPIEBO-CYAMHHY cucTeMy. HaitdacTimmvu moOidHHME edeKTaMu
BKK € rimoren3is, HaOpsKM HIDKHIX KIHI[IBOK 1 pedIeKTOpHa TaxXiapuTMis.
BceranoBineno ocHoBH1 Hamnpsmku 3MeHmieHHst pusuky [P BKK, taki sk BuOip
nmpenapariB oOcTaHHbOro MoKoMiHHA, moeaHaHHs BKK 3 anturineprensuBHumu JI3
iHmux  (apmakonoriyHux rpyn. CTOCOBHO amIIOJUWIIIHY, 3aCTOCYBaHHS —S-
€HAHTIOMEpY aMJIOAMIMIHY, TEpIl 3a BCE, 130JIbOBAHOTO S-aMIIOJUIIIHY 3aMICTh
paleMivyHOi CyMillll HaIaCTh 3MOT'Y CYTTEBO 3HU3UTH pu3uk Koro [1P.
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Section 2. Results of fundamental and applied scientific research of potential and new medicines

HISTOMORPHOLOGICAL STUDY OF THE LIVER STATE OF RATS WITH
EXPERIMENTAL CARBON TETRACHLORIDE HEPATITIS AND
TREATMENT WITH NARROW-LEAVED LAVENDER EXTRACTS

Bogatyrova O.0., Naboka O.1.
National University of Pharmacy, Kharkiv, Ukraine
elena.bogatyrova@live.com

Introduction. This work is a continuation of the cycle of works on the
pharmacological study of extracts of narrow-leaved lavender. Among the substances that
are part of the studied extracts are: terpenoids (linalool, linalyl acetate and traces of 1,8-
cineole), flavonoids (hyperoside, isoquercitrin) and hydroxycinnamic acids (rosmarinic,
chlorogenic). At the next stage of in-depth study of the pharmacodynamics of the above-
mentioned lavender extracts, their effect on the course of chronic carbon tetrachloride
hepatitis in rats was investigated.

The aim of the work. In this series of experiments, we conducted a
histomorphological study of the liver condition of experimental rats and the effect of
lavender extracts on the background of chronic carbon tetrachloride hepatitis in rats.

Materials and methods. The morphostructure of the liver of rats with an
initial weight of 160-190 g was studied, which were subcutaneously injected with a
50% oil solution of carbon tetrachloride (CTC) at a dose of 0.2 ml/100 g twice a
week for 6 weeks; similar organs of rats that, against the background of CTC
administration, received narrow-leaved lavender extracts obtained by extraction with
a water-ethanol solution of 40 and 70% at doses of 50 mg/kg and 100 mg/kg daily, or
comparison preparations silyborat a dose of 100 mg/kg or quercetin at a dose of 50
mg/kg. Histomorphological study of the biomaterial was carried out by standard light
microscopy methods.

Results and discussion. According to the results of the studies, it was found that
against the background of CTC administration in animals, hydropic and fatty dystrophy
of hepatocytes of varying severity were recorded. The infiltrate cells destroyed the
boundary layer and penetrated the parenchyma. Significantly increased apoptosis of
hepatocytes was observed. At the same time, various stages of apoptotic changes were
observed - from the initial ones (chromatin margination, hyperchromatosis, pyknosis,
karyorrhexis) to the final ones - formed Councilman bodies, which were pushed out of
the hepatic beam into the lumen of the sinusoid, where they underwent phagocytosis.
Significant mitosis of hepatocytes was recorded.

The administration of narrow-leaved lavender extract, obtained by extraction
with a 70% aqueous-ethanol solution, corrects the hepatotoxic effect of CTC. Against
the background of the use of this extract at doses of 50 and 100 mg/kg in 80% of rats,
the severity of apoptosis and mitosis in cells was reduced, there were no signs of
dystrophy, hepatolysis, small foci of hepatocyte necrosis, round-cell infiltration of
part of the triads without destruction of the boundary plate and penetration of
infiltrate cells into the parenchyma were observed.
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The administration of lavender extracts at doses of 50 and 100 mg/kg showed a
hepatoprotective effect. This is indicated by the absence or narrowing of zones of
hepatocyte dystrophy, coagulation and lytic necrosis, a decrease in vacuolization,
mononuclear infiltration of portal tracts, and the preservation of the initial stage of
apoptotic changes. Quercetin prevented the development of hepatocyte dystrophy in
60% of rats. The drug reduced the level of apoptosis (single hepatocytes with
chromatin margination and nuclear pyknosis were registered, residual apoptotic
bodies in the lumen of the sinusoid), but did not affect the level of mitoses in the
cells. The administration of silyborsignificantly improved the microscopic picture of
the liver of most rats, however, small foci of hepatocyte necrosis, mononuclear
infiltration of part of the triads were recorded, sometimes with a violation of the
integrity of the boundary plate and the penetration of cells into the parenchyma of the
lobule. Single apoptotic hepatocytes were also observed.

Conclusions. The results of the studies indicate a high level of hepatoprotective
activity of narrow-leaved lavender extracts. The studied extracts correct the hepatotoxic
effect of CTCand promote the restoration of hepatocytes. Lavender extracts at doses of
50 and 100 mg/kg were superior to quercetin (p<0.05) and not inferior to silybor in
terms of the expressiveness of the reduction in the number of foci of hepatolysis,
necrosis and fatty dystrophy.
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Section 3. Innovative approaches to improving the quality of pharmacotherapy from the standpoint
of evidence-based medicine

CHOLINE BIOSENSOR FOR ASSESSING INFLAMMATORY PROCESSES

LJulija RazumieneVidute Gureviciene, tleva Sakinyte-Urbikiene, 2Liubov
Galuzinska, 2Igor Seniuk, 2Dmytro Lytkin
1 Vilnius University, Vilnius, Lithuania
2 National University of Pharmacy, Kharkiv, Ukraine
Julija.razumiene@gmc.vu.lt

Summary

It is a relation between various inflammation processes and the activity of
enzymes belonging to the esterase family. This relationship highlights the importance
of their potential applications as markers for investigating inflammation processes.
The ability to control this enzymatic activity is also essential for examining the
efficacy of drugs. This study presents the first results of developing a rapid esterase
evaluation technique using a reagent less amperometric choline biosensor. The
enzyme choline oxidase immobilized in the biosensor membrane was an element that
ensured high analysis selectivity. The biosensor's efficacy was demonstrated via
choline content in hepatitis-type inflammation.

Keywords: inflammation monitoring; choline biosensor; choline oxidase;
esterase activity; hepatitis.

Introduction

As a rule, the inflammatory response involves several steps, including tissue
destruction, disrupting blood flow, and the proliferation of cellular elements, each of
which aims to repair the damaged area [1-4]. In recent decades, a clear connection
between various inflammation processes and the activity of enzymes belonging to the
esterase family has been demonstrated. Esterases are enzymes also involved in drug
metabolism known to be reduced in frail older people. The mechanism for this is not
well understood [5]. This relationship highlights the importance of their potential
applications as markers for investigating inflammation processes. Determining the
starting point of the inflammatory process and predicting its dynamics are very
important, not only in acute circumstances involving organ transplantation or
implantation but also for the investigation of the efficacy of drugs.

This study presents a rapid esterase evaluation technique using a
reagentlessamperometric biosensor. The activity of esterase can be effectively
assessed by quantifying the concentration of the product, choline, generated during
the catalyzed reaction. The enzyme choline oxidase (ChOx) immobilised in the
biosensor membrane was an element that ensured high analysis selectivity. The
biosensor's efficacy was examined to monitor esterase activity in a model type of
inflammation - hepatitis. Modern electrochemical biosensors offer a simpler, cost-
effective, and sensitive alternative to traditional methods [6]. The efficacy of the
biosensor was assessed in monitoring esterase activity during a hepatitis model of
inflammation.
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The goal and objectives of the research

The goal is to create a rapid and reliable tool for determining esterase activity
in biological media.

Objectives: to develop and characterize an amperometric choline biosensor.

To use a choline biosensor to assess esterase activity in model inflammation
cases.

Research’s materials and methods

Choline oxidase (EC 1.1.3.17, 17 U/mg) from Arthrobacter globiformis was
purchased from Sigma. Hydrogen peroxide (30%, v/v aqueous solution), choline
chloride, and bovine serum albumin (V fraction) (BSA) were obtained from Sigma.
Glutaraldehyde 25% was obtained from Merck KGaA. Semipermeable terylene
membrane, 12 puM thickness, 0.4 puM diameter of pore were obtained from the
Institute Joint Institute of Nuclear Research. The body fluid samples from mice were
obtained from the National University of Pharmacy, Ukraine.

A 0.02 M phosphate buffer solution (PBS) was prepared by mixing stock
solutions of KH,PO, and Na;HPO,. All other chemicals were of analytical grade and
used without further purification. All aqueous solutions were prepared with distilled
water.

The layer consisting of 5 puL of a solution comprising ChOx, BSA, and
glutaraldehyde was formed on the inner surface of the ring-fixed semipermeable
terylene film (working area @ 2.4 mm) by creating a membrane. Subsequently, it
was maintained at 4 °C for a period of 12 hours. The enzymatic membrane was
mechanically affixed to the Pt electrode's surface, forming a biosensor.
Chronoamperometric measurements were conducted with a custom-made potentiostat
(Vilnius University, Life Sciences Centre, Institute of Biochemistry), utilizing a
conventional three-electrode electrochemical cell comprising a platinum auxiliary
electrode, a saturated Ag/AgCl reference electrode, and the biosensor as the working
electrode. These measurements were conducted in a 1.65 mL thermostated
electrochemical cell at 20°C. The current-time responses of the biosensor to multiple
concentrations of choline and H,O, were monitored at a working potential of 0.6 V
versus Ag/AgCl in a stirred PBS buffer solution (pH 7.2). In assessing body fluid
samples of mice, 50 uL of samples were added to the cell.

To simulate inflammation, we recreated the model of acute toxic
tetrachloromethane hepatitis. Hepatitis is an acute or chronic inflammation of the
liver caused by various factors: intoxication with household substances, poisons,
drugs, alcohol, autoimmune, and infectious processes. To simulate inflammation, we
recreated the model of acute toxic tetrachloromethane hepatitis was reproduced by
the method of O. V. Stefanov [7]. The study was conducted at the Biomedical
Research Laboratory of the Educational and Research Institute of Applied Pharmacy
of the National University of Pharmacy.

The study was conducted following the Law of Ukraine «On Medicinal
Products» and in accordance with the requirements of the SEC of the Ministry of
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Health of Ukraine for preclinical trials, taking into account the provisions of
Directive 86/609/EC of the European Parliament and of the Council of 24 November
1986 on the approximation of laws, regulations and administrative provisions of the
Member States on the protection of animals used for experimental and other scientific
purposes, Directive 2010/63/EU of the European Parliament and of the Council of 22
September 2010 «On the Protection of Animals Used for Scientific Purposes»
(Protocol of the Commission on Bioethics of the National Academy of Sciences No.
14 of 10.04.2024)

The experiments were carried out on white outbred male rats weighing 0.22-
0.25 kg, divided into two days groups of 6 animals each: intact control - animals
without pathology; pathology control - animals with model pathology
(tetrachloromethane hepatitis).

Liver pathology was modeled by a single intragastric injection of a 50 % oil
solution of tetrachloromethane at a dose of 0.8 ml per 100g of animal weight for two
days with a 24-hour interval in the control pathology group. Animals were withdrawn
from the experiment on the third day in compliance with the rules of bioethics,
anesthetized by decapitation under thiopental anesthesia, and blood was collected for
research.

Results and their discussion

This study gave special attention to creating a reagentlessamperometric
biosensor using the enzyme choline oxidase (ChOx) from Arthrobacter globiformis
(EC 1.1.3.17). Choline oxidase catalyzes the oxidation of choline to betaine aldehyde
(Figure 1). This reaction produces a secondary product, H20,. The amount of H,O,
produced is directly proportional to the amount of choline and is a base of action of
usual ChOx-based biosensors. As seen from the inset of Figure 1, the biosensor
responses are fast, which allows for a fast analysis.

Acetilcholine,
Butyrilcholine
and others

no lin-
esterase

Glycine betaine

Figure 1. Principle of detecting choline esterase activity based on the
amperometric action of the choline biosensor and its current-time responses.
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In fact, an efficient H,O, oxidation or reduction on the electrode surface of
such biosensors is crucial since, finally, the anodic or cathodic current of H;0;
generated in this process will be proportional to the esterase activity in the sample.
Therefore, at the beginning of the study, the effectiveness of H,O, oxidation using the
proposed biosensor was investigated. Figure 2 illustrates the calibration curve of the
biosensor for choline detection.

3907y = 367x, R?= 0.9896
300

250 +

200 —+

|, nA

150
100 o

50 | J

C(choline), mM
Figure 2. Dependence of steady-state current density (I) on choline
concentration, measured under potentiostatic conditions at + 0.6 V vs Ag/AgCl in a
stirred PBS, pH 7.2, 20 °C.

The data shows that H,O; oxidation is highly efficient (sensitivity 367nA/mM)
at a potential of 0.6 V in a PBS of pH 7.2. This pH value was chosen so there would
be no difference between the pH value of the medium in the electrochemical cell and
the tested serum added. However, ChOx activity increases towards alkalinity (data
not shown); therefore, if necessary, the sensitivity of the analysis can be increased by
increasing the pH of the buffer solution.

Stability and repeatability studies are demonstrated in Figure 3. The coefficient
of variation (CV) calculated for responses to 0.1 mM of choline was 0.5% (Figure 3,
left), which reveals the reliable performance of the biosensor over the course of two
weeks (Figure 3, right).

I, nA

Sensitivity to 0.1 mM choline, %

T T T T T 1 T T T T T T T
0 20 40 60 80 100 120 0 2 4 6 8 10 12 14
t s t, days

Figure 3. Repeatability (left) and stability (right) of the choline biosensor.
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Blood serum samples from control and hepatitis-infected rats were analysed to
clarify the differences in choline concentrations in the absence and presence of an
inflammatory process. Hepatitis is an acute or chronic inflammation of the liver
caused by various factors: intoxication with household substances, poisons, drugs,
alcohol, autoimmune and infectious processes. Figure 4 clearly demonstrates that
lower choline concentrations were found in the serum of the control rats than in the
diseased rats.

0.8; [ Control 0.78
| I Pathalogy

0.7

0.6
0.5 4
0.4

0.3

C(choline), mM

0.2

0.1 4

0.0

c P1 P2 P3 P4 P5

Samples

Figure 4. Concentrations of choline in blood serum samples were obtained
using a choline biosensor at + 0.6 V vs. Ag/AgCl in a stirred PBS, pH 7.2, 20 °C.

Preliminary studies show that all diseased rats had higher choline
concentrations than controls. The choline amount varied from 0.46 to 0.79 mM for
diseased rats, while in controls, choline concentration did not exceed 0.37 mM.

The analysis of biological samples such as blood serum has been reliably
performed using this biosensor thanks to the additional discriminatory layer used in
its design, which prevents the penetration of substances other than H,O, towards the
electrode.

Conclusions

The ChOx biosensor showed rapid response, appropriate stability, and
sensitivity to choline. Since choline is a product of esterase-catalyzed reactions, the
activity of esterases can be evaluated via choline release. The choline-type biosensors
that monitor esterase activity could be biomarkers for assessing inflammation
dynamics.

This is also very relevant for studying the pharmacological action of drugs with
the expected anti-inflammatory effect. To establish the anti-inflammatory effect of
the drugs under study, it is desirable to monitor changes in the concentration of
inflammatory markers in the biological fluids of laboratory animals with reproducible
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pathology in both acute and chronic inflammation. The new choline biosensor can
quickly determine the concentration of inflammatory markers in biological fluids and
evaluate and adjust treatment with a new investigational drug. The study requires a
small volume of biological fluid for analysis, so laboratory animals are not withdrawn
from the experiment to obtain test samples. Still, small portions of blood serum or
urine are obtained for dynamic studies.

Further studies are needed, including a bigger set of esterases acting in a wider
variety of inflammations.
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Section 1. Modern directions and ways of improving the quality of medical and pharmaceutical
education

DEVELOPMENT OF PRESENTATION SKILLS AS AN ASPECT OF
THE EDUCATIONAL PROCESS AND A WAY TO IMPROVE THE
QUALITY OF MEDICAL EDUCATION
Krainenko O.V., Petrova O.B.

Kharkiv National Medical University, Kharkiv, Ukraine,
ov.krainenko@knmu.edu.ua, ob.petrova@knmu.edu.ua

Statement of the problem. Acquiring professional competencies and
acquiring appropriate knowledge and skills have become interwoven with the need to
foster a system of extra competencies that meet contemporary standards in the subject
area. This also concerns the development of professionally oriented communicative
competencies of a future specialist. Exquisite conditions should be created in the
framework of the educational process at higher education medical institutions.
Practical activity requires the introduction of some learning technologies in the
learning process that may attract the students’ attention, and help them develop the
following skills: critical thinking, emotional intelligence, ability to socialize, and
management skills.

In the time of worldwide online education and the broad use of digital
technologies, involving students during distance learning in various online
educational projects, training, webinars, and seminars has become an indispensable
part of the educational process.

The objective of the work is to highlight the relevance of the development of
medical students’ skills to make captivating and appealing presentations.

Material and Methods. The work uses the method of a systematic approach to
the study of the reflection of the issues that arise while developing presentation skills
in the educational process in medical universities elucidated in the articles published
recently in the scientific literature on the topic.

Results and discussion. To present information quickly, clearly, and in a smart
way, to be able to design its structure has become extremely important. Therefore,
medical students have to master different techniques and be ready to use them in
class, during the defense of projects, discussion of case histories, etc.

The general survey of the rules as to how to make your presentation fruitful,
encouraging, and attractive, proposed by James A. Baker, Philip Bourne, and Mark
Fowler, has shown that when presenting a material some tips should be taken into
consideration. They all agree that the speaker (presenter) must have a deep
understanding of the material he has to present, be concentrated on the idea he has to
deliver to the audience, be aware of the technologies, use appropriate visual material,
and effectively structuralize the content. The knowledge and the messages of the
speaker are to be converted in a clear and concise manner.

All the above-mentioned presentation tips should be exercised by the students
when making presentations during online classes. Furthermore, that could be a good
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idea for the formative assessment of a student’s knowledge of some piece of material.
These are sure to help the medical students grasp the material they learn much better
than just drilling numerous pages trying to memorize the whole bulk. Logical
structuralizing of the necessary content for the presentation slides would benefit the
students more advantageously.

Of late the brisk five-minute presentations have become even more popular.
Concise content improves readability and helps the audience quickly understand the
key points of the material presented. This makes students to be selective about the
content they choose for the slides. Besides, it is important not only what the student
tells, but the way and the style in which the material is presented. The appropriate
wording is rather beneficial. Slides with less text make more space, making them
more visually appealing. They are concise though no less informative.

Presentations are a great way to teach students to practice all the aspects of the
language they speak (vocabulary, grammar, phonetics). They become more self-
confident. Presentation skills are helpful when socializing, and teach the student to be
patient and tolerant which is crucial for effective communication between a doctor
and a patient and will contribute to the development of “soft skills”.

Conclusions. Finally, we may conclude that formation and development of
presentation skills, which are an integral part of “soft skills” are highly relevant and
prove the effectiveness of training medical students. The introduction of such
educational technologies into the educational process determines the effectiveness of
the training of medical students, on which the success of the future doctors largely
depends, as well as the quality of medical education.
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Summary

Chimeric Antigen Receptor T-cell (CAR-T) therapy has emerged as a
revolutionary approach in immunotherapy, offering significant promise for the
treatment of certain cancers, particularly hematologic malignancies. The scientific
examination of CAR-T cells focuses on their ability to modify a patient’s T cells to
target and eliminate cancer cells with precision. This therapy has shown remarkable
clinical success but also raises several critical concerns regarding its safety, efficacy,
and broader application in clinical practice. This paper delves into the key
characteristics of CAR-T cell therapy, including its mechanism of action,
development, and clinical outcomes. It highlights the challenges faced in
manufacturing, patient eligibility, side effects such as Cytokine Release Syndrome
(CRS) and neurotoxicity, and issues related to immune evasion and tumor relapse.
Furthermore, the study explores the clinical correlations of CAR-T cell therapy in
real-world settings, evaluating its success rates, limitations, and future directions in
cancer treatment. The manifestation of these concerns underscores the need for
ongoing scientific and clinical investigation to optimize CAR-T cell therapies,
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enhance their safety profiles, and expand their application to a wider range of
cancers. This paper also discusses potential strategies to address these challenges and
improve the accessibility and affordability of CAR-T cell treatments globally. CAR-T
cell therapy has proven to be a groundbreaking advancement in cancer treatment,
offering a highly targeted approach to immunotherapy with impressive clinical
outcomes, particularly for hematologic malignancies. However, despite its significant
potential, several key concerns and challenges remain that hinder its widespread use
and effectiveness. These include manufacturing complexities, high costs, potential
side effects such as Cytokine Release Syndrome (CRS) and neurotoxicity, issues with
patient eligibility, and the risk of immune evasion by tumors. Addressing these
challenges is essential for maximizing the therapeutic benefits of CAR-T cells. Future
research efforts should focus on improving the scalability and affordability of CAR-T
therapies, enhancing their safety profiles through better management of side effects,
and expanding their applicability to solid tumors. Additionally, innovations in CAR-
T cell engineering, including the development of multi-target and universal CAR-T
cells, hold great promise in overcoming some of the current limitations. As CAR-T
therapy continues to evolve, it is crucial that researchers, clinicians, and policymakers
work collaboratively to ensure that this promising treatment becomes more
accessible, efficient, and effective for a broader patient population. With continued
advancements and addressing the key scientific and clinical concerns, CAR-T cell
therapy has the potential to revolutionize cancer care, offering long-term, durable
remission for patients and significantly improving survival rates across various
cancer types.
Keywords: Use, car-t cells, medicine, clinical correlation, general.

Introduction:

Aim of the research was to study and analyze key characteristics of scientific
examination and concern in the use of car-t cells in medicine and clinical correlation
in general. The characterization of CAR-T cell products involves evaluating their
phenotype, genotype, and functional attributes using techniques such as flow
cytometry, PCR-based assays, and cytotoxicity assays. Long-term stability studies
assess product viability, potency, and cytokine secretion profiles across different
storage conditions to determine shelf-life and facilitate product logistics. Biomarkers
serve as crucial tools in the field of cancer immunotherapy, aiding in patient selection
and treatment optimization. In the context of chimeric antigen receptor (CAR) T cell
therapy, biomarkers play a significant role in predicting treatment response,
identifying potential toxicities, and guiding personalized treatment approaches.
Predictive biomarkers in CAR-T cell therapy commonly center on the profiles of
tumor antigen expression. The selection of target antigens plays a crucial role in
treatment outcomes, with higher and more consistent expression levels correlating
with better response rates. The tumor microenvironment (TME) significantly
influences CAR-T cell activity. Biomarkers reflecting TME features, such as immune
cell infiltration, cytokine profiles, and expression of inhibitory molecules, offer
insights into the immunosuppressive nature of the TME and its effects on CAR-T cell
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effectiveness. Patients with an inflamed TME, marked by abundant effector T cells
and low expression of inhibitory molecules like PD-L1, tend to respond better to
CAR-T cell therapy. CAR-T cells demonstrate bystander killing effects, where
nearby tumor cells without the target antigen are eradicated via a phenomenon called
antigen spreading. This process is triggered by the release of cytokines and the
presentation of tumor antigens by antigen-presenting cells (APCs), resulting in the
activation of the body's own immune effector cells against the tumor cells. CAR-T
cells exhibit strong antitumor capabilities, they can face resistance mechanisms
within the tumor microenvironment. The immunosuppressive cell populations like
regulatory T cells (Tregs) and myeloid-derived suppressor cells (MDSCs), as well as
inhibitory cytokines such as transforming growth factor-beta (TGF-B) and
interleukin-10 (IL-10). The resistance mechanisms, strategies involve employing
combination therapies with immune checkpoint inhibitors, cytokine modulators, and
targeted therapies aimed at disrupting immunosuppressive pathways. CAR-T cell
therapy has revolutionized cancer treatment by harnessing the power of the immune
system to target and eliminate tumor cells [1-3]

Chimeric  Antigen Receptor T-cell (CAR-T) therapy represents a
groundbreaking approach in immunotherapy, specifically in the treatment of cancers
such as hematological malignancies. By genetically modifying a patient’s own T cells
to express receptors specific to cancer cell antigens, CAR-T therapy offers a potent
means of harnessing the body’s immune system to fight against tumors. Since its
approval, CAR-T cell therapy has demonstrated impressive efficacy in treating
certain forms of leukemia and lymphoma, heralding a new era of cancer treatment.
However, despite its potential, the use of CAR-T cells in immunotherapy raises
several scientific, clinical, and practical challenges that need to be addressed to fully
optimize and broaden its application [4-5].

The discussion aims to explore the distinctive features of CAR-T cell therapy,
including its mechanism of action, therapeutic benefits, and the scientific innovations
behind its development. Furthermore, it delves into the key challenges associated
with the use of CAR-T cells, such as issues with scalability, toxicity, patient
eligibility, and the complexities of immune resistance. Understanding these
challenges is crucial to advancing CAR-T therapies and ensuring their effectiveness
and safety across a wider patient population. As this innovative treatment evolves, it
holds the promise of revolutionizing cancer care, but overcoming its existing
limitations will require ongoing research, technological advancements, and
collaboration across multiple scientific disciplines [6-7].

The regulatory landscape and market access for chimeric antigen receptor
(CAR) T cell therapy are critical aspects that shape the development, approval, and
commercialization of these innovative treatments. This chapter provides an overview
of the regulatory pathways, challenges in market access, and considerations for global
disparities in accessing CAR-T cell therapy. Despite regulatory approval,
reimbursement challenges pose significant barriers to patient access to CAR-T cell
therapy. The high cost of manufacturing, limited clinical evidence, and uncertainty
regarding long-term outcomes contribute to reimbursement hurdles faced by
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healthcare payers. Reimbursement decisions often involve complex assessments of
cost-effectiveness, budget impact, and societal value. To address these challenges,
manufacturers may engage in value-based pricing agreements, outcome-based
reimbursement models, and negotiations with payers to ensure adequate
reimbursement for CAR-T cell therapies. Despite regulatory approval, reimbursement
challenges pose significant barriers to patient access to CAR-T cell therapy. The high
cost of manufacturing, limited clinical evidence, and uncertainty regarding long-term
outcomes contribute to reimbursement hurdles faced Dby healthcare payers.
Reimbursement decisions often involve complex assessments of cost-effectiveness,
budget impact, and societal value. To address these challenges, manufacturers may
engage in value-based pricing agreements, outcome-based reimbursement models,
and negotiations with payers to ensure adequate reimbursement for CAR-T cell
therapies [8-9].

Global disparities in access to CAR-T cell therapy highlight broader issues
related to healthcare equity and affordability. While CAR-T cell therapies have
received regulatory approval in regions like North America and Europe, access
remains limited in many low- and middle-income countries (LMICs) due to factors
such as cost, infrastructure limitations, and regulatory barriers. Addressing these
disparities requires collaborative efforts among stakeholders, including governments,
pharmaceutical companies, non-governmental organizations (NGOs), and
international agencies, to facilitate technology transfer, capacity building, and
financial assistance programs [10-11]].

While regulatory agencies such as the FDA and EMA play pivotal roles in
evaluating safety and efficacy, reimbursement challenges and global disparities in
access pose significant hurdles. Addressing these challenges requires collaborative
efforts among stakeholders to ensure equitable access to these life-saving therapies
for patients worldwide. Ethical considerations and societal implications surrounding
chimeric antigen receptor (CAR) T cell therapy are paramount in shaping the
discourse on access, equity, and patient autonomy. This chapter delves into the
ethical dilemmas, financial toxicity, informed consent, and equity issues associated
with CAR-T cell therapy. Ensuring equitable access to CAR-T cell therapy remains a
significant challenge, particularly in low- and middle-income countries (LMICs)
where healthcare resources are limited. Disparities in access stem from various
factors, including high treatment costs, infrastructure limitations, and regulatory
barriers. Addressing these disparities requires collaborative efforts among
governments, pharmaceutical companies, and international organizations to
implement financial assistance programs, technology transfer initiatives, and
capacity-building efforts in LMICs [12-13].

Informed consent is a cornerstone of ethical medical practice and is particularly
pertinent in the context of CAR-T cell therapy, given its novel and potentially risky
nature. Patients must be adequately informed about the benefits, risks, and
uncertainties associated with CAR-T cell therapy to make autonomous decisions
about treatment. Moreover, the dynamic nature of informed consent necessitates
ongoing communication between healthcare providers, patients, and caregivers
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throughout the treatment process, including discussions about potential adverse
events, treatment response, and long-term effects [14-16].

The high cost of CAR-T cell therapy poses significant financial burdens on
patients, healthcare systems, and payers. Financial toxicity, characterized by the
economic hardship experienced by patients and families due to healthcare expenses,
may lead to treatment non-adherence, bankruptcy, and decreased quality of life.
Addressing financial toxicity requires innovative reimbursement models, value-based
pricing agreements, and advocacy for insurance coverage and government subsidies
to ensure that all eligible patients have access to CAR-T cell therapy without facing
financial ruin [17-19].

Equity in clinical trial participation is essential to ensure that diverse patient
populations are represented in CAR-T cell therapy research. However, disparities in
trial participation based on factors such as race, ethnicity, socioeconomic status, and
geographic location persist. Barriers to participation include lack of awareness,
language barriers, mistrust of the medical system, and logistical challenges.
Increasing diversity in clinical trials requires proactive recruitment strategies,
community engagement initiatives, and culturally sensitive approaches to address
barriers and promote inclusivity [20-21]

As chimeric antigen receptor (CAR) T cell therapy continues to evolve, future
directions and emerging technologies hold the promise of further enhancing efficacy,
safety, and accessibility. This chapter explores the potential of next-generation CAR-
T cell therapies, combination approaches, gene editing technologies, and the
integration of predictive modelling and artificial intelligence (Al) in advancing the
field [22-23].

Next-generation CAR-T cell therapies aim to overcome existing limitations by
incorporating novel designs, engineering strategies, and targeting mechanisms.
Advances in CAR construct design, such as the incorporation of additional
costimulatory domains or switchable receptors, offer enhanced T cell activation,
persistence, and tumor targeting. Furthermore, the development of universal CAR-T
cells, engineered to evade immune rejection and exhibit broad antigen specificity,
holds promise for off-the-shelf therapies with improved accessibility and scalability.
Combination therapies involving CAR-T cell therapy and other treatment modalities,
such as checkpoint inhibitors, targeted therapies, and conventional cytotoxic agents,
offer synergistic effects and complementary mechanisms of action. By leveraging the
Immune modulatory properties of checkpoint inhibitors or the targeted cytotoxicity of
small molecule inhibitors, combination approaches aim to overcome tumor immune
evasion mechanisms, enhance CAR-T cell trafficking and persistence, and broaden
the applicability of CAR-T cell therapy across diverse cancer types and disease stages
[24-25].

Advancements in gene editing technologies, particularly CRISPR-Cas9,
present new opportunities for precision genome engineering in CAR-T cell therapy.
CRISPR-based approaches enable precise modification of T cell genomes to enhance
CAR expression, disrupt inhibitory signaling pathways, or introduce safety switches
for controlled cell elimination. Additionally, gene editing techniques facilitate the
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generation of allogeneic CAR-T cells with improved safety profiles and off-the-shelf
availability by eliminating alloreactivity and mitigating graft-versus-host disease
(GVHD) risks [26-28].

The goal and objectives of the research

Aim of the research was to study the key characteristics in the use of car-t
cells in medicine and clinical correlation in general.

Research’s materials and methods

The material of the article was the revised data from scientific publications,
which were processed, analyzed, overviewed and reviewed by generalization and
systematization. Research studies are based on a review/overview assessment of the
development of critical visibility and overlook of the modern scientific literature. Use
the following databases (for extensive literature searches to identify some issues of
features of using of car-t cells in immunotherapy): PubMed, Scopus, Web of Science,
Clinical key, Tomson Reuters, Google Scholar, Cochrane Library, and Elsevier
Foundations. The methodology for discussing the scientific issues and features of
CAR-T cell immunotherapy involves a systematic approach to review, analyze, and
synthesize current knowledge in this rapidly evolving field.

The methodology employed in the exploration of CAR-T cell therapy’s
features, challenges, and potential is designed to encompass a comprehensive and
multi-disciplinary approach. This includes an in-depth review of existing literature, a
critical analysis of clinical trials and case studies, laboratory research on CAR-T cell
development, and interviews with leading experts in the field. The goal is to
synthesize current scientific knowledge, identify gaps, and propose areas of future
research and improvement in CAR-T therapy.

1. Literature Review

The first step in this methodology involves conducting a systematic literature
review to gather existing knowledge on the use of CAR-T cells in immunotherapy.
This review focuses on peer-reviewed journals, clinical trial reports, and meta-
analyses that examine various aspects of CAR-T cell therapy. The literature review is
structured to cover:

. Scientific foundations: The mechanisms behind CAR-T cell
development, engineering, and activation.

. Therapeutic indications: The types of cancers currently treated
with CAR-T cells, including hematologic malignancies and research into solid
tumors.

. Clinical outcomes: Efficacy data from clinical trials, survival rates,
remission statistics, and adverse effects.

. Challenges and limitations: Manufacturing complexities, toxicity
Issues, patient eligibility, and immune escape mechanisms.

. Future directions: Emerging trends in CAR-T therapy, including
next-generation CAR-T cells, combination therapies, and innovations in gene-
editing technologies.

2. Clinical Trial Analysis
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To evaluate the current state of CAR-T therapy in clinical settings, a detailed
analysis of pivotal clinical trials will be conducted. This will focus on FDA-approved
CAR-T therapies such as Kymriah (tisagenlecleucel) and Yescarta
(axicabtageneciloleucel) for hematological malignancies, as well as ongoing trials
investigating CAR-T for solid tumors. Data from these trials will be analyzed to
assess:

. Efficacy: The success rates in treating specific cancers, including
complete response and progression-free survival rates.

. Toxicity and adverse events: The frequency and severity of side
effects such as cytokine release syndrome (CRS) and neurotoxicity.

. Patient outcomes: Considerations of patient demographics, cancer
stage, and prior treatments that affect CAR-T therapy’s success.

3. Laboratory Research and Innovation

In addition to analyzing clinical data, laboratory research focusing on the
development and enhancement of CAR-T cell therapy will be reviewed. Key areas of
interest include:

. CAR-T cell engineering: Research into novel CAR designs, such
as dual-target CAR-T cells, armored CAR-T cells, and CAR-T cells engineered
to overcome tumor immune evasion mechanisms.

. Cell expansion and production techniques: Innovations aimed at
improving the efficiency of CAR-T cell manufacturing, reducing costs, and
increasing scalability. This includes research on "off-the-shelf* CAR-T cells or
universal CAR-T therapies that do not require patient-specific customization.

. Enhancing CAR-T persistence: Strategies to increase the longevity
of CAR-T cells in the patient’s body, improving their long-term efficacy and
reducing the need for repeated infusions.

4. Expert Interviews and Case Studies

To provide insights into real-world clinical application and the challenges
clinicians face in CAR-T therapy, interviews with oncologists, immunologists, and
cell therapy specialists will be conducted. These interviews will aim to gather
qualitative data on:

. Clinical decision-making: Factors influencing the selection of
CAR-T cell therapy for individual patients, such as tumor type, comorbidities,
and overall health.

. Challenges in patient management: Practical issues encountered
during CAR-T infusion, monitoring for adverse effects, and managing the risk
of relapse or immune escape.

. Advocacy and policy considerations: Insights into the regulatory
landscape, cost barriers, and insurance considerations that affect the
accessibility of CAR-T therapy.

Results and Discussion
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1. Manufacturing Complexity and Cost

One of the biggest challenges of CAR-T therapy is the complexity of its
production process. Each treatment is personalized, requiring the collection of a
patient's T cells, followed by genetic modification and expansion in the lab before re-
infusion. This customized process is labor-intensive and time-consuming, which
drives up the cost of treatment significantly. The need for specialized manufacturing
facilities also limits the scalability of CAR-T therapies, making them inaccessible to a
large number of patients. Cost-efficiency is a major hurdle, especially in healthcare
systems that face budget constraints.

2. Toxicity and Side Effects

While CAR-T therapy has demonstrated impressive efficacy, it is not without
its risks. Two of the most significant and potentially life-threatening side effects are
Cytokine Release Syndrome (CRS) and Neurotoxicity. CRS occurs when CAR-T
cells activate a rapid release of inflammatory cytokines, leading to fever, organ
failure, and in some cases, death. Neurotoxicity can manifest as confusion, seizures,
and encephalopathy, affecting the patient's cognitive and neurological functions.
Managing these side effects is critical to ensuring the safety of CAR-T cell therapies,
as proper monitoring and treatment protocols are required during and after
administration.

3. Patient Eligibility and Response Variability

Not all patients are suitable candidates for CAR-T therapy, and eligibility
depends on a variety of factors, including the patient's overall health, prior treatments,
and the type and stage of cancer. Older patients or those with certain comorbidities
may not tolerate CAR-T therapy as well. Furthermore, response variability is a
challenge, as not every patient will respond positively to the treatment, even within
the same cancer type. Some tumors may have mutations or variations that prevent
CAR-T cells from targeting them effectively. The development of immune
resistance—where the tumor evades detection or the CAR-T cells lose their
effectiveness over time—remains a critical obstacle.

4. Immune Evasion and Relapse

An important challenge in CAR-T therapy is the issue of immune evasion by
the tumor. Cancer cells may adapt or downregulate the expression of the specific
antigen targeted by the CAR-T cells, rendering the therapy ineffective. Tumor
heterogeneity also means that not all cancer cells within the tumor will necessarily
express the target antigen, leading to incomplete eradication and relapse. Researchers
are working on multi-target CAR-T cells that can target different antigens
simultaneously, as well as combining CAR-T therapy with other treatments like
checkpoint inhibitors to overcome these challenges.

5. Scalability for Solid Tumors

While CAR-T therapy has shown great promise in treating hematologic
malignancies like leukemia and lymphoma, its effectiveness in treating solid tumors
remains limited. Solid tumors present several unique challenges, such as tumor
microenvironments that suppress immune cell activity, and difficulty in targeting
tumor-specific antigens without affecting normal cells. Unlike blood cancers, which
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are easier to reach and target, solid tumors are often surrounded by barriers that make
CAR-T cell penetration more difficult. As a result, expanding CAR-T therapy to treat
solid tumors remains a significant hurdle.

6. Long-Term Persistence and Efficacy

Another challenge is ensuring the long-term persistence of CAR-T cells in the
patient’s body. For CAR-T therapy to be effective in the long term, the engineered T
cells must continue to survive, proliferate, and attack cancer cells. However, these
cells may lose their efficacy over time due to factors like immune exhaustion or the
development of regulatory mechanisms that limit their activity. Research is focused
on improving the persistence and durability of CAR-T cells to ensure that they
continue to provide therapeutic benefits long after the initial infusion.

7. Regulatory and Accessibility Issues

The regulatory framework for CAR-T therapy is still evolving. Different
countries have varying standards for approval, which can complicate the global
accessibility of CAR-T therapies. Furthermore, there are concerns about the equity of
access to CAR-T therapies. Due to their high cost and the complexity of their
administration, patients in lower-income regions may not have access to these
treatments. Regulatory agencies, healthcare providers, and pharmaceutical companies
must work together to find solutions to make CAR-T therapy more accessible to a
wider range of patients.

8. Ethical Considerations

As with any cutting-edge treatment, ethical issues surrounding CAR-T therapy
are also important. The personalized nature of CAR-T therapy raises questions
about informed consent, especially when patients are asked to make decisions about
experimental treatments. Moreover, equity in healthcare remains a concern, as
CAR-T treatments are still primarily available in wealthier countries, creating
disparities in access. The cost and complexity also raise questions about the fairness
of resource allocation in healthcare systems.

CAR-T cells exert their anti-cancer impacts through diverse mechanisms, such
as direct cell killing, release of cytokines, and attracting immune cells. When they
encounter tumor cells displaying specific antigens, CAR-T cells activate various
actions to eradicate cancerous cells and prompt tumor shrinkage. Direct cytotoxicity
Is achieved through the secretion of cytolytic substances like perforin and granzymes,
as well as the presentation of death receptor ligands like Fas ligand (FasL) and tumor
necrosis factor-related apoptosis-inducing ligand (TRAIL), which trigger apoptosis in
targeted cells.[16] Additionally, CAR-T cells exhibit activation-induced cell surface
markers such as CD107a (LAMP-1), signaling degranulation and cytolytic function
[29-30].

Apart from their direct cytotoxic effects, CAR-T cells release pro-
inflammatory cytokines like interferon-gamma (IFN-y), tumor necrosis factor-alpha
(TNF-a), and interleukin-2 (IL-2). These cytokines play a crucial role in stimulating
the recruitment and activation of immune cells within the tumor microenvironment.
By fostering the influx of innate immune cells like macrophages and natural killer
(NK) cells, these cytokines enhance the antitumor immune response through
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mechanisms such as antibody-dependent cellular cytotoxicity (ADCC) and
phagocytosis [31-32].

CAR-T cells demonstrate bystander killing effects, where nearby tumor cells
without the target antigen are eradicated via a phenomenon called antigen spreading.
This process is triggered by the release of cytokines and the presentation of tumor
antigens by antigen-presenting cells (APCs), resulting in the activation of the body's
own immune effector cells against the tumor cells. Although CAR-T cells exhibit
strong antitumor capabilities, they can face resistance mechanisms within the tumor
microenvironment. These include immunosuppressive cell populations like
regulatory T cells (Tregs) and myeloid-derived suppressor cells (MDSCs), as well as
inhibitory cytokines such as transforming growth factor-beta (TGF-B) and
interleukin-10 (IL-10). To counteract these resistance mechanisms, strategies involve
employing combination therapies with immune checkpoint inhibitors, cytokine
modulators, and targeted therapies aimed at disrupting immunosuppressive pathways
[33-34].

The pathophysiology of CRS revolves around the activation of CAR-T cells,
prompting the release of cytokines, which in turn triggers systemic immune
activation and endothelial dysfunction. CRS severity is associated with the expansion
of CAR-T cells and the extent of tumor burden, with elevated rates noted in patients
with more extensive disease [35-36].

Neurotoxicity, termed as immune effector cell-associated neurotoxicity
syndrome (ICANS), represents an additional potentially severe complication of CAR-
T cell therapy, marked by neurological manifestations like confusion, aphasia,
seizures, and encephalopathy. While the pathophysiology of neurotoxicity remains
inadequately elucidated, it is believed to entail endothelial activation, disruption of
the blood-brain barrier, and neuro inflammation mediated by cytokines.
Neurotoxicity typically arises simultaneously with cytokine release syndrome (CRS)
or shortly thereafter, implying shared underlying mechanisms. Nonetheless,
neurotoxicity can also present autonomously from CRS, underscoring the diverse
nature of toxicities associated with CAR-T cell therapy. The management of
neurotoxicity necessitates vigilant neurological surveillance and swift intervention to
forestall advancement toward critical conditions like cerebral edema and seizures.
Corticosteroids and anti-epileptic drugs might be employed to alleviate neuro
inflammation and manage seizure activity, while intensive supportive measures such
as sedation and mechanical ventilation might be warranted in severe instances. In
general, addressing CAR-T cell-associated toxicities demands a multidisciplinary
strategy, entailing tight cooperation among oncologists, intensivists, neurologists, and
supportive care experts. This collaborative approach aims to enhance patient
outcomes and diminish treatment-related adverse effects and mortality rates [37-38].

The process begins with the engagement of CAR-T cells with target antigens
on tumor cells, triggering intracellular signaling cascades. This activation induces the
secretion of various cytokines, creating a localized inflammatory environment within
the tumor microenvironment.
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The systemic spread of pro-inflammatory cytokines results in a widespread
inflammatory response, affecting multiple organ systems. This can lead to fever,
hypotension, tachycardia, and, in severe cases, organ dysfunction. CRS exhibits a
spectrum of clinical manifestations, ranging from mild to severe. Fever, a hallmark
symptom, is often accompanied by hypotension, tachycardia, and respiratory distress.
Severe CRS may progress to multi-organ dysfunction, necessitating prompt
intervention. On-target, off-tumor toxicities occur when CAR-T cells recognize and
attack target antigens expressed on normal tissues, leading to unintended adverse
effects. Understanding the underlying mechanisms is crucial for mitigating these
toxicities. The expression patterns of target antigens play a pivotal role in
determining the occurrence of on-target, off-tumor toxicities. Antigens with low or
restricted expression on normal tissues are less likely to induce off-tumor effects [39-
40].

Immunological cross-reactivity between target antigens on tumor cells and
similar antigens expressed on normal tissues can result in unintended recognition and
subsequent toxicity. This phenomenon underscores the importance of antigen
selection in CAR-T cell therapy. On-target, off-tumor toxicities manifest as a
spectrum of adverse events, ranging from mild to severe. Prompt recognition and
targeted management are essential for minimizing patient morbidity and optimizing
treatment outcomes [41-42].

Secondary malignancies, such as lymphoproliferative disorders and
myelodysplastic syndromes, represent rare but serious long-term complications of
CAR-T cell therapy. Close surveillance and early intervention are critical for
optimizing patient outcomes. Cell harvesting for CAR-T cell therapy usually entails
apheresis or leukapheresis methods aimed at extracting peripheral blood mononuclear
cells (PBMCs) from individuals. The optimization of apheresis variables, including
flow rate and volume, is essential to enhance cell production while minimizing
patient discomfort and potential adverse effects [43-44].

Ensuring effective activation of CAR-T cells and the development of a
memory phenotype are crucial for sustaining long-lasting antitumor responses.
Techniques to boost memory formation encompass adjusting culture media
constituents, manipulating cytokine signaling pathways, and optimizing metabolic
programming to support prolonged CAR-T cell persistence and activity.[66]

Quality control measures are vital to guarantee the safety, effectiveness, and
uniformity of CAR-T cell products. Release testing evaluates product identity, purity,
viability, and functional activity based on predetermined criteria. It's crucial to
validate manufacturing processes and analytical methods to ensure consistency and
adherence to regulatory standards [45-46].

The characterization of CAR-T cell products involves evaluating their
phenotype, genotype, and functional attributes using techniques such as flow
cytometry, PCR-based assays, and cytotoxicity assays. Long-term stability studies
assess product viability, potency, and cytokine secretion profiles across different
storage conditions to determine shelf-life and facilitate product logistics [47-48].
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Biomarkers serve as crucial tools in the field of cancer immunotherapy, aiding
in patient selection and treatment optimization. In the context of chimeric antigen
receptor (CAR) T cell therapy, biomarkers play a significant role in predicting
treatment response, identifying potential toxicities, and guiding personalized
treatment approaches. Predictive biomarkers in CAR-T cell therapy commonly center
on the profiles of tumor antigen expression. The selection of target antigens plays a
crucial role in treatment outcomes, with higher and more consistent expression levels
correlating with  better response rates. Various techniques, including
Immunohistochemistry, flow cytometry, and molecular profiling, are utilized to
evaluate antigen expression on tumor cells. For instance, in B-cell malignancies,
CD19 has been a prime target due to its consistent expression on malignant B cells,
leading to notable clinical responses [49-50].

The tumor microenvironment (TME) significantly influences CAR-T cell
activity. Biomarkers reflecting TME features, such as immune cell infiltration,
cytokine profiles, and expression of inhibitory molecules, offer insights into the
Immunosuppressive nature of the TME and its effects on CAR-T cell effectiveness.
Patients with an inflamed TME, marked by abundant effector T cells and low
expression of inhibitory molecules like PD-L1, tend to respond better to CAR-T cell
therapy. Conversely, an immunosuppressive TME may impair CAR-T cell function
and result in treatment resistance [51-52].

Tumor tissue profiling encompasses analyzing biopsy specimens to assess
tumor heterogeneity, antigen expression patterns, and immune cell infiltration within
the tumor microenvironment (TME). Techniques such as next-generation sequencing
(NGS) and single-cell RNA sequencing (SCRNA-seq) offer comprehensive insights
into genetic alterations, tumor neoantigens, and immune cell composition. By
integrating tumor tissue profiling with peripheral blood immune phenotyping, patient
stratification and prediction of treatment response can be improved [53-54].

Personalized medicine approaches aim to optimize CAR-T cell therapy
outcomes by considering patient-specific factors. Human leukocyte antigen (HLA)
typing facilitates donor selection for allogeneic CAR-T cell therapy, reducing the risk
of graft-versus-host disease (GVHD) and enhancing treatment efficacy. Antigen
matching ensures the specificity of CAR-T cells towards tumor cells while
minimizing off-target toxicities. Additionally, selecting target antigens based on
patient-specific tumor characteristics improves treatment specificity and efficacy [55-
56].

Biomarker-guided treatment algorithms combine molecular profiling, imaging
techniques, and clinical indicators to customize CAR-T cell therapy plans for each
patient. By utilizing predictive biomarkers such as tumor antigen expression and
characteristics of the tumor microenvironment (TME), these algorithms categories
patients into groups with varying probabilities of response and risk of adverse effects.
This personalized strategy enhances treatment effectiveness and reduces the
occurrence of unwanted events [57-58].

The integration of predictive modelling and artificial intelligence (Al) holds
tremendous potential in optimizing CAR-T cell therapy outcomes and personalized
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treatment strategies. Machine learning algorithms analyses complex datasets,
including patient demographics, genetic profiles, tumor characteristics, and treatment
responses, to identify predictive biomarkers, treatment algorithms, and patient-
specific dosing regimens. By leveraging Al-driven predictive modelling, clinicians
can enhance treatment efficacy, minimize adverse events, and tailor therapy to
individual patient needs [59-60].

In light of the evolving landscape of CAR-T cell therapy, are proposed to
optimize clinical practice and policy: Enhanced Patient Selection: Implementing
comprehensive biomarker profiling and patient stratification strategies is essential to
identify the most suitable candidates for CAR-T cell therapy. This involves analyzing
various biomarkers related to tumor biology, immune status, and treatment history to
determine which patients are most likely to benefit from this innovative treatment
approach. By employing advanced molecular and immunological techniques,
healthcare providers can tailor CAR-T cell therapy to individual patients, optimizing
treatment outcomes and minimizing potential risks. This personalized approach
ensures that resources are allocated efficiently and that patients receive the most
appropriate and effective care for their specific circumstances. Multidisciplinary
Care: Forming multidisciplinary teams composed of oncologists, immunologists,
hematologists, and supportive care specialists is crucial for delivering comprehensive
patient care throughout the CAR-T cell therapy journey. These teams collaborate to
provide holistic care, including pre- and post-treatment monitoring, management of
adverse events, and supportive care interventions. By leveraging the expertise of
various healthcare professionals, patients can receive personalized and integrated care
that addresses their unique needs and maximizes treatment outcomes while
minimizing complications. Continued Surveillance: Establishing long-term
surveillance programs is essential to monitor treatment outcomes, late toxicities, and
relapse patterns in patients receiving CAR-T cell therapy. This involves developing
standardized monitoring guidelines and establishing registries to systematically
collect and analyses data over time. These programs enable healthcare providers to
track patient progress, identify potential long-term effects of therapy, and optimize
patient care strategies accordingly. By implementing robust surveillance initiatives,
we can ensure the ongoing safety and effectiveness of CAR-T cell therapy and
Improve patient outcomes [61-62].

Ensuring equitable access to CAR-T cell therapy for all eligible patients,
regardless of socioeconomic status or geographical location, is crucial. This can be
achieved through advocating for innovative reimbursement models and value-based
pricing agreements that align the cost of therapy with its clinical benefits.
Additionally, fostering international collaborations and sharing best practices can
help address disparities in access and affordability. By prioritizing patient needs and
promoting fair distribution of resources, we can work towards making CAR-T cell
therapy accessible to all who can benefit from it [63-64].

Multiple myeloma is a plasma cell neoplasm characterised by the clonal
proliferation of malignant plasma cells in the bone marrow. Despite recent advances
in treatment, including novel targeted therapies and immune modulatory agents,
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many patients with multiple myeloma experience relapse or refractory disease. CAR-
T cell therapy targeting B-cell maturation antigen (BCMA) has emerged as a
promising treatment modality for these patients. Clinical trials investigating BCMA-
targeted CAR-T cell therapies, such as idecabtagenevicleucel (Abecma) and
ciltacabtageneautoleucel (Cilta-cel), have reported high response rates and durable
remissions in patients with heavily pretreated disease. Notably, long-term follow-up
data from clinical trials have demonstrated sustained responses and durable disease
control in a subset of patients, highlighting the potential for CAR-T cell therapy to
provide long-term benefit in relapsed or refractory multiple myeloma [10, 29].

Despite the success of CAR-T cell therapy in hematologic malignancies, its
application in solid tumors has been more challenging due to tumor heterogeneity,
antigen escape mechanisms, and immunosuppressive tumor micro-environments.
Solid tumors present unique challenges for CAR-T cell therapy, including the lack of
ideal tumor-specific antigens, limited T cell infiltration into solid tumors, and
Immunosuppressive factors within the tumor microenvironment. However, ongoing
research efforts are focused on addressing these challenges through innovative CAR
designs, combination therapies, and strategies to enhance T cell trafficking and
persistence within solid tumors [1,8,19].

Numerous clinical trials are underway to evaluate the safety and efficacy of
CAR-T cell therapy in various solid tumor types, including glioblastoma, pancreatic
cancer, and ovarian cancer. These trials employ novel CAR constructs targeting
tumor-specific antigens, such as EGFRvIII, mesothelin, and MUC16, with the aim of
improving tumor recognition and enhancing anti-tumor immune responses. Early-
phase clinical data from these trials are awaited to determine the feasibility and
clinical benefit of CAR-T cell therapy in solid tumors. Real-world data and long-term
follow-up studies will be essential to assess the durability of responses and long-term
outcomes in patients with solid tumors treated with CAR-T cell therapy [15, 29, 47].

Mechanism  of  Action and  Features of CAR-T  Cells

CAR-T cell therapy involves the genetic modification of a patient’s T cells to
express a chimeric antigen receptor (CAR), which is designed to recognize specific
antigens present on the surface of tumor cells. The engineered T cells are then infused
back into the patient, where they actively seek out and attack the cancer cells. This
process significantly enhances the body’s immune response, potentially leading to
tumor regression and, in some cases, long-term remission. The success of CAR-T
therapy lies in its ability to target cancer cells with precision, minimizing the
collateral damage to healthy tissue that is often seen with traditional chemotherapy.

The most common CAR-T therapies currently in use target CD19, a protein
expressed on the surface of B-cell lymphomas and leukemias. However, ongoing
research is exploring the use of CAR-T cells against a broader range of antigens,
including those found on solid tumors. This diversification in targets highlights the
potential of CAR-T technology to expand beyond hematological malignancies and
into other cancer types, including breast, lung, and pancreatic cancers.

Challenges in Manufacturing and Scalability

One of the most significant challenges of CAR-T cell therapy is the complexity

108



and cost of its production. The process involves isolating a patient’s T cells,
modifying them in a laboratory setting, and expanding them to a therapeutic level
before reintroducing them to the patient. This personalized approach requires
specialized facilities and is labor-intensive, which significantly raises the cost of
treatment. Additionally, the time required for CAR-T cell production can be a
limitation in situations where rapid treatment is needed, particularly in aggressive
cancers.

Scaling up the production process to make CAR-T therapies more widely
accessible remains a major hurdle. Strategies are being explored to improve the
efficiency of manufacturing, such as the use of off-the-shelf CAR-T cells derived
from healthy donors or the development of "universal* CAR-T cells that do not
require individual patient customization. These innovations, if successfully
implemented, could help overcome some of the logistical and financial barriers that
currently limit the widespread use of CAR-T therapies.

Toxicity and Side Effects: While CAR-T cell therapy has shown remarkable
efficacy, it is not without its risks. The most notable side effects include Cytokine
Release Syndrome (CRS) and Neurotoxicity, which can occur as a result of the
aggressive immune response initiated by the CAR-T cells. CRS, which is
characterized by a surge in inflammatory cytokines, can lead to fever, organ
dysfunction, and even death in severe cases. Neurotoxicity, which can result in
confusion, delirium, or seizures, is another serious complication.

Managing these toxicities is a major challenge, and although treatments such as
tocilizumab (an anti-IL-6 antibody) have been developed to mitigate CRS, the
management of side effects remains complex. Developing more targeted and refined
CAR-T cell products, along with better pre-treatment screening and monitoring, is
essential for reducing these risks and improving patient safety.

Patient Eligibility and Response Variability
Not all patients are suitable candidates for CAR-T cell therapy. Factors such as the
patient's overall health, the stage and type of cancer, and previous treatment history
can impact eligibility. Additionally, while some patients experience dramatic
remissions, others may not respond to CAR-T therapy at all. One of the challenges in
immunotherapy, including CAR-T treatment, is the variability in patient response,
which can be influenced by factors such as tumor microenvironment, immune status,
and the presence of mutations in cancer cells that allow them to evade immune
detection.

Moreover, the problem of immune escape and tumor relapse after CAR-T
treatment is a significant concern. Some cancers may evolve to downregulate the
targeted antigen, making it difficult for CAR-T cells to recognize and attack the
tumor. Research is ongoing to address this issue, with efforts focusing on multi-
antigen targeting, combination therapies, and the engineering of CAR-T cells that are
less susceptible to tumor immune evasion.

Future Directions and Potential Solutions
To fully realize the potential of CAR-T cell therapies, further innovations are needed
to address these challenges. One promising avenue is the development of next-
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generation CAR-T cells, which incorporate advanced features such as enhanced

persistence, reduced toxicity, and improved targeting capabilities. Additionally,

strategies to combine CAR-T therapy with other modalities, such as immune
checkpoint inhibitors, monoclonal antibodies, or targeted therapies, could increase
treatment efficacy and reduce the risk of relapse.

Another area of focus is the expansion of CAR-T therapy into solid tumors,
which present unique challenges due to their complex microenvironments and the
difficulty in targeting tumor-specific antigens. Advances in gene editing, such as the
use of CRISPR technology, may hold the key to overcoming some of these hurdles,
allowing for the development of more robust and effective CAR-T cells that can
tackle a wider range of cancers.

The inception of chimeric antigen receptor (CAR) T cell therapy has its roots
deeply embedded in the pioneering strides made within the realms of immunology
and genetic engineering, heralding a transformative era in the landscape of cancer
therapeutics. While conventional treatment modalities such as chemotherapy and
radiation have long served as the linchpins of oncological care, their efficacy is often
constrained by formidable limitations, compounded by the burdensome toll of
adverse effects, particularly evident in cases of advanced or recalcitrant disease. The
quest for more efficacious and less deleterious therapeutic alternatives has thus
catalyzed a profound exploration into the promising domain of immunotherapy,
which leverages the innate potential of the body's immune system to selectively target
and eliminate malignant cells [13, 29, 59].

CAR-T cell therapy, emerging from the intricate domains of T cell biology and
cancer immunology, stands as a testament to the transformative potential inherent in
this innovative therapeutic paradigm. T cells, the quintessential vanguards of the
adaptive immune system, unparalleled capacity to discern and eliminate aberrant
cells. By ingeniously engineering T cells to express synthetic receptors endowed with
the unique ability to recognize tumor-specific antigens, researchers have embarked on
a monumental quest to augment the precision and potency of the immune response
against cancer. This groundbreaking approach heralds a departure from conventional
treatment modalities, offering the tantalizing promise of conferring enduring and
exquisitely targeted therapeutic effects, heralding a new dawn in the age-old battle
against cancer [21,22,47].

Current Applications:

1. Hematologic Malignancies
CAR-T therapy has shown remarkable success in treating relapsed or refractory
B-cell lymphomas and leukemias. FDA-approved CAR-T products, such as
tisagenlecleucel and axicabtageneciloleucel, target CD19, achieving significant
remission rates.

2. Solid Tumors
Despite preclinical successes, CAR-T therapy has limited efficacy in solid
tumors due to challenges such as antigen heterogeneity, an immunosuppressive
tumor microenvironment (TME), and physical barriers like extracellular matrix
components.
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3. Beyond Cancer
»  Autoimmune diseases: Efforts are underway to adapt CAR-T technology to
reset immune responses in diseases like lupus.
> Infectious diseases: CAR-T cells targeting viral antigens offer potential for
chronic infections like HIV.

CAR-T cell therapy, a revolutionary cancer treatment, offers potentially long-
lasting response in patients with challenging hematologic cancers, by genetically
modifying a patient’s own T cells to express chimeric antigen receptors (CARSs),
enabling them to identify and attack the cancerous cells without major
histocompatibility complex (MHC) restrictions.

CAR-T cell therapy has excelled in treating hematologic cancers, notably with
CD19 targeted products like tisagenlecleucel (Kymriah) and axicabtageneciloleucel
(Yescarta). These treatments have achieved enduring remission in patients with
relapsed or refractory B-Cell Acute Lymphoblastic Leukaemia (ALL) and Diffuse
Large B-Cell Lymphoma (DLBCL), culminating in FDA approval and acceptance as
a standard treatment for specific patient groups.

CAR-T cells activate upon encountering tumor antigens initiating activation
and proliferation, triggering the formation of immunological synapses and initiating
signing cascades.

CAR’s intracellular singing domains usually include CD3(, housing
Immunoreceptor tyrosine-based activation motifs (ITAMs) responsive for triggering
T cell activation upon antigen recognition. However, adding co stimulatory domains
like CD28, 4-1BB(CD137), or OX40(CD134) to CAR constructs provide extra
signaling cues that boost T cell activation and proliferation. CD28 co-stimulation
enhances easy T cell activation and effector function through increased cytokine
production, metabolic reprogramming, and survival signaling pathways. On the
contrary, co-stimulation through receptors like 4-1BB and OX40 fosters T cell
persistence and memory formation, resulting in prolonged antitumor effectiveness
and improved elimination of tumors.

After recognizing antigens and receiving co-stimulatory signals, activated
CAR-T cells undergo clonal expansion to produce a strong effector cell population,
capable of exerting cytotoxic activity against tumor cells. This proliferative process is
driven by cytokines like interleukin-2 (IL-2), interleukin-7 (IL-7), and interleukin-15
(IL-15), which enhance T cell growth and survival. Optimizing the activation and
proliferation kinetics of CAR-T cells is essential for maximizing therapeutic efficacy
while minimizing toxicities. Strategies for enhancing CAR-T cell expansion include
cytokine supplementation, co-stimulatory molecule engagement, and metabolic
modulation to promote an optimal balance between effector and memory T cell
phenotypes. Moreover, advancements in CAR-T cell engineering, including
integrating inducible signaling modules and employing synthetic biology techniques,
provide avenues to refine CAR-T cell activation Kkinetics and improve treatment
effectiveness [29-30].

Furthermore, persistent research endeavors are exploring CAR-T cell therapy
in various hematologic malignancies and solid tumors. Despite hurdles linked to
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tumor heterogeneity and immune resistance, early studies showcased prospective
expansion for CAR-T cell therapy from hematological malignancies to the domain of
solid tumor oncology.

The CAR-T cell therapy has been propelled forward by remarkable advances in
genetic engineering technologies, including viral vector-mediated gene transfer and
the advent of sophisticated genome editing methodologies. These pioneering strides
have paved the way for the development of increasingly intricate CAR designs,
distinguished by their unparalleled versatility in targeting a myriad of tumor antigens,
including surface proteins preferentially or exclusively expressed on malignant cells.
Furthermore, the judicious integration of costimulatory domains into CAR constructs
serves to potentiate T cell activation and persistence, thereby further amplifying their
anti-neoplastic efficacy and engendering the potential for sustained therapeutic.

The clinical import of CAR-T cell therapy lies in its extraordinary capacity to
elicit profound and durable responses in patients grappling with refractory
hematologic malignancies, such as B-cell acute lymphoblastic leukemia (ALL),
chronic lymphocytic leukemia (CLL), and non-Hodgkin lymphoma (NHL).
Remarkably, patients who have exhausted conventional treatment options have borne
witness to complete remissions that endure for years following CAR-T cell therapy.
These unprecedented therapeutic outcomes have sparked a conflagration of
enthusiasm and optimism within the hallowed halls of the medical fraternity, and
among patients and their families alike [37,39,43,65].

CAR-T cell therapy hinges upon sophisticated engineering methods to furnish
T cells with chimeric antigen receptors (CARs), enabling them to identify tumor
antigens. These CARs are artificial receptors made up of different functional
segments, including an extracellular antigen binding sector, a hinge and
transmembrane domain for structural support, and intracellular signaling domain for
cell activation. The antigen binding domain typically contains a single chain variable
fragment sourced from a monoclonal antibody. This allows CAR-T cells to recognize
tumor associated antigens (TAASs) without relying on the major histocompatibility
complex (MHC), ensuring precise and efficient targeting [37-38].

Diverse techniques are employed in the engineering CAR-T cells, including
both viral and non-viral gene transfer methodology. Viral vectors such as lentiviral
and retroviral vectors, are often favored due to their superior transduction efficiency
and stable integration into the host genome, facilitating the efficient delivery of CAR
transgenes into T cells. Non-viral techniques, such as electroporation and transposon-
based systems, present alternative strategies for CAR-T cell engineering, offering
advantages in terms of safety and scalability [4, 46,62].

Maximizing CAR design is imperative for augmenting CAR-T cell potency
and longevity. Vital considerations involve choosing a suitable to target tumor
specific antigens, adjusting spacer and transmembrane domains to encourage CAR
clustering and signaling, and integrating co-stimulatory domains like CD28, 4-1BB,
or OX40 to bolster T cell activation and survival [43-44].

CAR-T cell therapy’s success depends on selecting specific target antigens
expressed on tumor cells while avoiding heathy tissues. Ideal antigens possess high
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expression levels in cancer cells, minimal presence in normal tissues, and essential in
oncogenesis.

CD19 is among thoroughly investigated target antigens in CAR-T cell therapy,
notably for hematologic malignancies like B-cell acute lymphoblastic leukemia
(ALL) and non-Hodgkin lymphoma (NHL). As a B cell specific surface antigen
expressed across all stages of B cell development, CD19 presents an attractive target
for CAR-T cell therapy. Clinical trials of CD19 targeted CAR-T cells, such as
tisagenlecleucel and axicabtageneciloleucel, have demonstrated remarkable efficacy
in inducing lasting remissions in patients with relapsed or refractory B-cell
malignancies [45, 48,63].

New target antigens beyond CD19 are sought for CAR-T cell therapy in
various hematologic and solid tumors, including CD20, CD22, CD30, and CD123 in
hematologic malignancies, and HER2, EGFR, mesothelial, and GD?2 in solid tumors.
Antigen diversity, loss variants, and potential toxicities emphasize the need of
meticulous antigen selection and precinct evaluation. CAR’s intracellular singing
domains usually include CD3, housing immunoreceptor tyrosine-based activation
motifs (ITAMSs) responsive for triggering T cell activation upon antigen recognition.
However, adding co stimulatory domains like CD28, 4-1BB (CD137), or OX40
(CD134) to CAR constructs provide extra signaling cues that boost T cell activation
and proliferation. After recognizing antigens and receiving co-stimulatory signals,
activated CAR-T cells undergo clonal expansion to produce a strong effector cell
population, capable of exerting cytotoxic activity against tumor cells. This
proliferative process is driven by cytokines like interleukin-2 (IL-2), interleukin-7
(IL-7), and interleukin-15 (IL-15), which enhance T cell growth and survival
[47,56,58].

Optimizing the activation and proliferation kinetics of CAR-T cells is essential
for maximizing therapeutic efficacy while minimizing toxicities. Strategies for
enhancing CAR-T cell expansion include cytokine supplementation, co-stimulatory
molecule engagement, and metabolic modulation to promote an optimal balance
between effector and memory T cell phenotypes. Moreover, advancements in CAR-T
cell engineering, including integrating inducible signaling modules and employing
synthetic biology techniques, provide avenues to refine CAR-T cell activation
Kinetics and improve treatment effectiveness. However, notwithstanding its
considerable promise, CAR-T cell therapy is not without its formidable challenges
and limitations. Issues such as cytokine release syndrome (CRS), neurotoxicity, the
risk of on-target/off-tumor toxicities, and the circumscribed durability of responses in
select patient cohorts underscore the pressing exigency for continued research and
refinement. Additionally, the formidable financial impediments associated with
CAR-T cell therapy pose significant hurdles to accessibility for a considerable
segment of patients, thereby accentuating the imperative to redress issues of
affordability and equitable distribution through strategic policymaking and resource
allocation [50,55,64].

Regulatory harmonization aims to streamline and unify approval pathways for
CAR-T cell therapies worldwide, facilitating their efficient evaluation and
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availability. This process ensures consistent standards for safety monitoring and
oversight to safeguard patient well-being. By promoting collaboration among
regulatory agencies and adhering to stringent safety protocols, regulatory
harmonization accelerates the delivery of innovative therapies to patients while
maintaining rigorous standards for efficacy and safety [5,19,61].

The future of CAR-T cell therapy presents exciting possibilities for advancing
the field and enhancing patient outcomes. Next-generation CAR-T cell therapies,
combined treatment strategies, gene editing technologies, and the integration of Al-
driven predictive modelling offer the potential to revolutionize cancer treatment.
These innovations bring us closer to the aspiration of achieving lasting remissions
and potential cures for individuals facing refractory malignancies [6,18,27].

In the rapidly evolving landscape of chimeric antigen receptor (CAR) T cell
therapy, the journey from bench to bedside has yielded remarkable advancements and
transformative outcomes for patients with hematologic malignancies and solid
tumors.

CAR-T cell therapy has revolutionized cancer treatment by harnessing the
power of the immune system to target and eliminate tumor cells. Clinical trials have
demonstrated unprecedented response rates and durable remissions in patients with
relapsed/refractory hematologic malignancies, particularly B-cell acute lymphoblastic
leukemia (ALL), diffuse large B-cell lymphoma (DLBCL), and multiple myeloma.
Additionally, emerging data from early-phase trials in solid tumors show promising
signs of efficacy, although challenges such as tumor heterogeneity, antigen escape,
and immunosuppressive micro-environments persist. Safety concerns, including
cytokine release syndrome (CRS), neurotoxicity, and on-target/off-tumor toxicities,
have been mitigated through improved patient monitoring, management algorithms,
and the development of novel safety switches [17,19,28].

Despite the remarkable successes of CAR-T cell therapy, several limitations
and challenges remain. These include the limited durability of responses in some
patients, the development of resistance mechanisms, and the need for optimization of
manufacturing processes to ensure scalability and cost-effectiveness. Future research
efforts should focus on refining CAR-T cell designs, enhancing persistence and
memory formation, exploring combination strategies with other immunotherapies and
targeted agents, and identifying predictive biomarkers to guide patient selection and
treatment algorithms.

Cytokine Release Syndrome (CRS) is a systemic inflammatory response
Initiated by the activation of CAR-T cells. Upon encountering target antigens, CAR-T
cells rapidly proliferate, releasing a cascade of pro-inflammatory cytokines, including
interleukin-6 (IL-6), interferon-gamma (IFN-y), and tumor necrosis factor-alpha
(TNF-a). This activation sets off a complex signaling network that contributes to the
subsequent clinical manifestations of CRS.

CAR-T cell therapy has transformed the treatment landscape for patients with
relapsed or refractory hematologic malignancies, offering the potential for durable
and often curative responses. While challenges remain in extending the benefits of
CAR-T cell therapy to solid tumors, ongoing research efforts hold promise for
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expanding its clinical applications and improving outcomes for patients with diverse
cancer types. Continued investment in translational research, clinical trials, and
collaborative initiatives is essential to realize the full potential of CAR-T cell therapy
in oncology.

Conclusion:

CAR-T cell therapy represents a groundbreaking advancement in the treatment
of cancers, particularly hematological malignancies. The ability to harness and
enhance the body’s immune system to target and eliminate cancer cells has
transformed the landscape of oncology. However, challenges related to
manufacturing, toxicity, patient eligibility, and immune resistance remain significant
barriers to the widespread adoption and success of CAR-T therapies. Future research
is essential to addressing these challenges, with a focus on improving the scalability
of CAR-T production, reducing side effects, and expanding the applicability of CAR-
T therapies to a broader range of cancers. The continued development of next-
generation CAR-T cells and combination treatment strategies holds promise for
overcoming these obstacles and making CAR-T immunotherapy a more accessible
and effective option for cancer patients worldwide. As the science behind CAR-T
therapy continues to evolve, its integration into standard cancer treatment regimens
offers the potential not only to improve survival rates but also to provide a new
paradigm for the treatment of previously untreatable or resistant cancers. The path
forward will require ongoing collaboration between researchers, clinicians, and
industry leaders to overcome current limitations and unlock the full therapeutic
potential of CAR-T cells in immunotherapy.

References:

1. Ahmed, N., & Brawley, V. S. (2015). Human Epidermal Growth Factor Receptor 2
(HER2) -Specific Chimeric Antigen Receptor-Modified T Cells for the
Immunotherapy of HER2-Positive Sarcoma. JournalofClinicalOncology, 33(15),
1688-1696.

2. Di Stasi, A., & Tey, S. K. (2011). Inducible apoptosis as a safety switch for
adoptive cell therapy. NewEnglandJournalofMedicine, 365(18), 1673-1683.

3. Chmielewski, M., &Hombach, A. (2014). Abstraction and targeting of CD133+
Cancer Stem Cells by Bispecific Epitope-Targeting Receptor Redirected T Cells.
CancerResearch, 73(14), 5695-5706.

4. Porter, D. L., & Hwang, W. T. (2015). Chimeric antigen receptor T cells persist
and induce sustained remissions in relapsed refractory chronic lymphocytic
leukemia. ScienceTranslationalMedicine, 7(303), 303ral139.

5. Kochenderfer, J. N., & Somerville, R. P. (2017). Lymphoma Remissions Caused
by Anti-CD19 Chimeric Antigen Receptor T Cells Are Associated with High
Serum Interleukin-15 Levels. JournalofClinicalOncology, 35(16), 1803-1813.

6. Fry, T. J.,, & Shah, N. N. (2018). CD22-targeted CAR T cells induce remission in
B-ALL that is naive or resistant to CD19-targeted CAR immunotherapy.
NatureMedicine, 24(1), 20-28.

115



7. Schuster, S. J., & Svoboda, J. (2017). Chimeric Antigen Receptor T Cells in
Refractory B-Cell Lymphomas. NewEnglandJournalofMedicine, 377(26), 2545—
2554,

8. Levine, B. L., & Miskin, J. (2017). Global Manufacturing of CAR T Cell Therapy.
MolecularTherapyMethods&ClinicalDevelopment, 4, 92-101.

9. Brudno, J. N., & Kochenderfer, J. N. (2016). Toxicities of chimeric antigen
receptor T cells: recognition and management. Blood, 127(26), 3321-3330.

10.Gust, J., &Taraseviciute, A. (2017). Endothelial Activation and Blood-Brain
Barrier Disruption in Neurotoxicity after Adoptive Immunotherapy with CD19
CAR-T Cells. CancerDiscovery, 7(12), 1404-14109.

11.Ahmed, N., & Brawley, V. S. (2015). Human Epidermal Growth Factor Receptor 2
(HER2) -Specific Chimeric Antigen Receptor-Modified T Cells for the
Immunotherapy of HER2-Positive Sarcoma. JournalofClinicalOncology, 33(15),
1688-1696.

12.Di Stasi, A., & Tey, S. K. (2011). Inducible apoptosis as a safety switch for
adoptive cell therapy. NewEnglandJournalofMedicine, 365(18), 1673-1683.

13.Park, J. H., & Geyer, M. B. (2016). CD19-targeted CAR T-cell therapeutics for
hematologic malignancies: interpreting clinical outcomes to date. Blood, 127(26),
3312-3320.

14.Morgan, R. A., & Yang, J. C. (2010). Case report of a serious adverse event
following the administration of T cells transduced with a chimeric antigen receptor
recognizing ERBB2. MolecularTherapy, 18(4), 843-851.

15.Heczey, A., & Louis, C. U. (2017). CAR T Cells Administered in Combination
with Lymphodepletion and PD-1 Inhibition to Patients with Neuroblastoma.
MolecularTherapy, 25(9), 2214-2224.

16.Ahmed, N., & Brawley, V. S. (2015). Human Epidermal Growth Factor Receptor 2
(HER2) -Specific Chimeric Antigen Receptor-Modified T Cells for the
Immunotherapy of HER2-Positive Sarcoma. JournalofClinicalOncology, 33(15),
1688-1696.

17.Maude, S. L., & Barrett, D. M. (2014). Managing cytokine release syndrome
associated with novel T cell-engaging therapies. CancerJournal, 20(2), 119-122.

18.Neelapu, S. S., & Tummala, S. (2018). Chimeric antigen receptor T-cell therapy —
assessment and management of toxicities. NatureReviewsClinicalOncology, 15(1),
47-62.

19.Santomasso, B. D., & Park, J. H. (2018). Clinical and biological correlates of
neurotoxicity associated with CAR T-cell therapy in patients with B-cell acute
lymphoblastic leukemia. CancerDiscovery, 8(8), 958-971.

20.Brudno, J. N., & Kochenderfer, J. N. (2016). Toxicities of chimeric antigen
receptor T cells: recognition and management. Blood, 127(26), 3321-3330.

21.Brudno, J. N., Somerville, R. P., Shi, V., Rose, J. J., Halverson, D. C., Fowler, D.
H., (2016). Allogeneic T Cells that Express an Anti-CD19 Chimeric Antigen
Receptor Induce Remissions of B-cell Malignancies That Progress After
Allogeneic Hematopoietic Stem-cell Transplantation Without Causing Graft-
versus-Host Disease. JournalofClinicalOncology, 34(10), 1112-1121.

116



22.Wang, X., Riviére, I., (2016). Clinical manufacturing of CAR T cells: foundation
of a promising therapy. MolecularTherapy - Oncolytics, 3, 16015.

23.June, C. H., O’Connor, R. S., Kawalekar, O. U., Ghassemi, S., Milone, M. C.
(2018). CAR T cellimmunotherapyforhumancancer. Science, 359(6382), 1361
1365.

24.Kim, M. Y., Yu, K.-R., Kenderian, S. S., Ruella, M., Chen, S., Shin, T. H., (2018).
Genetic Inactivation of CD33 in Hematopoietic Stem Cells to Enable CAR T Cell
Immunotherapy for Acute Myeloid Leukemia. Cell, 173(6), 1439-1453.e19.

25.Levine, B. L., Miskin, J., Wonnacott, K., Keir, C., & Jensen, M. C. (2017). Global
Manufacturing of CAR T Cell Therapy. Molecular Therapy - Methods & Clinical
Development, 4, 92-101.

26.Ghassemi, S., Nunez-Cruz, S., O’Connor, R. S., Fraietta, J. A., Patel, P. R,
Scholler, J., (2018). Reducing Ex Vivo Culture Improves the Antileukemic
Activity of Chimeric Antigen Receptor (CAR) T Cells.
CancerlmmunologyResearch, 6(9), 1100-1109.

27.Ruella, M., Xu, J., Barrett, D. M., Fraietta, J. A., Reich, T. J., Ambrose, D. E.,
(2018). Induction of Resistance to Chimeric Antigen Receptor T Cell Therapy by
Transduction of a Single Leukemic B Cell. NatureMedicine, 24(10), 1499-1503.

28.Fraietta, J. A., Lacey, S. F., Orlando, E. J., Pruteanu-Malinici, 1., Gohil, M., Lundh,
S., (2018). Determinants of Response and Resistance to CD19 Chimeric Antigen
Receptor (CAR) T Cell Therapy of Chronic Lymphocytic Leukemia.
NatureMedicine, 24(5), 563-571.

29.Maus, M. V., & June, C. H. (2016). Making Better Chimeric Antigen Receptors
for Adoptive T-cell Therapy. ClinicalCancerResearch, 22(8), 1875-1884.

30.Newick, K., O’Brien, S., Moon, E., &Albelda, S. M. (2017). CAR T Cell Therapy
for Solid Tumors. AnnualReviewofMedicine, 68, 139-152,

31.Fraietta, J. A., Lacey, S. F., Orlando, E. J., Pruteanu-Malinici, 1., Gohil, M., Lundh,
S. (2018). Determinants of Response and Resistance to CD19 Chimeric Antigen
Receptor (CAR) T Cell Therapy of Chronic Lymphocytic Leukemia.
NatureMedicine, 24(5), 563-571.

32.Park, J. H., Riviére, I., Gonen, M., Wang, X., Sénechal, B., Curran, K. J. (2018).
Long-Term Follow-up of CD19 CAR Therapy in Acute Lymphoblastic Leukemia.
NewEnglandJournalofMedicine, 378(5), 449-459.

33.Zhang, E., Yang, P., Gu, J., Wu, H., (2017). Recombination of a Dual-CAR-
modified T lymphocyte to accurately eliminate pancreatic malignancy.
JournalofHematology&Oncology, 10(1), 1-13.

34.Barisa, M., Queudeville, M., Mahrhofer, (2017). Chimeric Antigen Receptor T-
cells: The futureisnow. Human Vaccines&lmmunotherapeutics, 13(5), 1109-1112.

35.FDA. (2020). Approved Cellular and Gene Therapy Products.

36.European Medicines Agency. (2020). Kymriah: EPAR - Product Information.

37.Garrison Jr, L. P., Wang, S. K., Huang, Y., & Baik, S. H. (2019). Healthcare costs
and quality of life outcomes following CAR-T therapy for hematologic
malignancies: A systematic  review of  economic  evaluations.
JournalofMedicalEconomics, 22(7), 613-624.

117



38.World Health Organization. (2020). WHO-EMRO 2020.

39.Smith, J., & Johnson, A. (2021). Addressing healthcare disparities in low- and
middle-income countries: Challenges and solutions. JournalofGlobalHealth, 11(2),
45-57.

40.Beauchamp, T. L., & Childress, J. F. (2019). Principles of biomedical ethics.
Oxford University Press.

41.Zafar, S. Y., Peppercorn, J. M., Schrag, D., Taylor, D. H., Goetzinger, A. M.,
Zhong, X., & Abernethy, A. P. (2013). The financial toxicity of cancer treatment: a
pilot study assessing out-of-pocket expenses and the insured cancer patient's
experience. Theoncologist, 18(4), 381-390.

42.Unger, J. M., Gralow, J. R., Albain, K. S., Ramsey, S. D., Hershman, D. L. (2016).
Patient income level and cancer clinical trial participation: A prospective survey
study. JournaloftheAmericanMedical AssociationOncology, 2(1), 137-139.

43.June, C. H., &Sadelain, M. (2018). Chimeric Antigen Receptor Therapy. New
England Journal of Medicine, 379(1), 64-73.

44. June, C. H., &Sadelain, M. (2018). Chimeric Antigen Receptor Therapy. New
England Journal of Medicine, 379(1), 64-73.

45.Maude, S. L., et al. (2018). Tisagenlecleucel in Children and Young Adults with
B-Cell Lymphoblastic Leukemia. NewEnglandJournalofMedicine, 378(5), 439-
448.

46. Park, J. H., et al. (2018). Long-Term Follow-Up of CD19 CAR Therapy in Acute
Lymphoblastic Leukemia. NewEnglandJournalofMedicine, 378(5), 449-459.

47.Schuster, S. J., et al. (2017). Chimeric Antigen Receptor T Cells in Refractory B-
Cell Lymphomas. NewEnglandJournalofMedicine, 377(26), 2545-2554.

48.Gross, G., Waks, T., &Eshhar, Z. (1989). Expression of immunoglobulin-T-cell
receptor chimeric molecules as functional receptors with antibody-type specificity.
ProceedingsoftheNational AcademyofSciences, 86(24), 10024-10028.

49.Zah, E., Lin, M. Y., Silva-Benedict, A., Jensen, M. C., & Chen, Y. Y. (2016). T
Cells Expressing CD19/CD20 Bispecific Chimeric Antigen Receptors Prevent
Antigen Escape by Malignant B Cells. CancerimmunologyResearch, 4(6), 498-
508.

50.Lai, Y., Weng, J., Wei, X., Qin, L., Lai, P., Zhao, R., Jiang, Z., Li, B., Lin, S.,
Wang, S., Wu, Q., Liang, Q., Li, Y., Zhang, X., Wu, Y., Liu, P., & Yao, Y. (2018).
Toll-like receptor 2 costimulation potentiates the antitumor efficacy of CAR T
cells. Leukemia, 32(3), 801-808.

51.Maus, M. V., & June, C. H. (2016). Making Better Chimeric Antigen Receptors
for Adoptive T-cell Therapy. ClinicalCancerResearch, 22(8), 1875-1884.

52.June, C. H., &Sadelain, M. (2018). Chimeric Antigen Receptor Therapy. New
England Journal of Medicine, 379(1), 64—73.

53.Zah, E., Lin, M. Y., Silva-Benedict, A., Jensen, M. C., & Chen, Y. Y. (2016). T
Cells Expressing CD19/CD20 Bispecific Chimeric Antigen Receptors Prevent
Antigen Escape by Malignant B Cells. CancerimmunologyResearch, 4(6), 498—
508.

118



54.Maude, S. L., & Laetsch, T. W. (2018). Tisagenlecleucel in Children and Young
Adults with B-Cell Lymphoblastic Leukemia. NewEnglandJournalofMedicine,
378(5), 439-448.

55.Schuster, S. J., & Bishop, M. R. (2019). Tisagenlecleucel in Adult Relapsed or
Refractory Diffuse Large B-Cell Lymphoma. NewEnglandJournalofMedicine,
380(1), 45-56.

56.Locke, F. L., & Ghobadi, A. (2019). Long-term Safety and Activity of
AxicabtageneCiloleucel in Refractory Large B-cell Lymphoma (ZUMA-1): A
Single-arm, Multicentre, Phase 1-2 Trial. TheLancetOncology, 20(1), 31-42.

57.Neelapu, S. S., & Locke, F. L. (2017). AxicabtageneCiloleucel CAR T-Cell
Therapy in Refractory Large B-Cell Lymphoma. NewEnglandJournalofMedicine,
377(26), 25312544,

58.Munshi, N. C., & Anderson, L. D., Jr. (2021). IdecabtageneVicleucel in Relapsed
and Refractory Multiple Myeloma. NewEnglandJournalofMedicine, 384(8), 705—
716.

59.Madduri, D., & Berdeja, J. G. (2021). Ciltacabtagene Autoleucel, a B-Cell
Maturation Antigen—Directed Chimeric Antigen Receptor T-Cell Therapy in
Patients with Relapsed or Refractory Multiple Myeloma (CARTITUDE-1): A
Phase 1b/2 Open-label Study. ThelLancet, 398(10297), 314-324.

60.Brown, C. E., & Alizadeh, D. (2016). Regression of Glioblastoma after Chimeric
Antigen Receptor T-Cell Therapy. NewEnglandJournalofMedicine, 375(26),
2561-25609.

61.Beatty, G. L., & O'Hara, M. H. (2019). Activity of Mesothelin-Specific Chimeric
Antigen Receptor T Cells against Pancreatic Carcinoma Metastases.
Gastroenterology, 155(1), 29-32.

62.Schuster, S. J., & Svoboda, J. (2017). Chimeric Antigen Receptor T Cells in
Refractory B-Cell Lymphomas. NewEnglandJournalofMedicine, 377(26), 2545—
2554,

63.Abramson, J. S., & Palomba, M. L. (2020). LisocabtageneMaraleucel for Patients
with Relapsed or Refractory Large B-Cell Lymphomas (TRANSCEND NHL 001):
A Multicentre Seamless Design Study. TheLancet, 396(10254), 839-852.

64.Teachey, D. T., & Lacey, S. F. (2016). Cytokine release syndrome after chimeric
antigen receptor T cell therapy for acute lymphoblastic leukemia.
CriticalCareMedicine, 44(1), 225-234.

65.Lee, D. W., & Kochenderfer, J. N. (2015). Cytokine release syndrome in cancer
Immunotherapy. Cytokine&GrowthFactorReviews, 24(3), 127-134.

119



Section 3. Innovative approaches to improving the quality of pharmacotherapy from the standpoint
of evidence-based medicine

THE SCIENTIFIC TALKS OF EXPLORING OF KEY ASPECTS OF
ANTIBIOTIC THERAPY, INNOVATIVE APPROACHES AND DRUG
RESISTANCE POTENTIAL IN BACTERIAL PATHOGENS AND SOME
CLINICAL CORRELATIONS IN GENERAL

-ONodar Sulashvili, *°Margarita Beglaryan, Luiza Gabunia, 'Nana
Gorgaslidze,'*Magda Davitashvili, 1°Ada (Adel) Tadevosyan, 2Vira
Kravchenko,®3Nato Alavidze, $3Nino Abuladze, *Ketevani Gabunia, !Marika
Sulashvili, *?Igor Seniuk,*'Tamar Okropiridze,!Marina Giorgobiani, **Lali
Patsia
Thilisi State Medical University, Thilisi, Georgia
2Georgian National University SEU, Thilisi, Georgia
3Sulkhan-Saba Orbeliani University, Thilisi, Georgia
*International School of Medicine of Alte University, Thilisi, Georgia
SShota Meskhia Zugdidi State University, Zugdidi, Georgia
®Schoolof Medicine of David Aghmashenebeli University of
Georgia, Thilisi,Georgia
’School of Health Sciences of University of Georgia, Thilisi, Georgia
8East European University, Thilisi, Georgia
*Thilisi Humanitarian Teaching University, Thilisi, Georgia
1%y erevan State Medical University after Mkhitar Heratsi, Yerevan, Armenia
UTelavi State University, Telavi, Georgia
12 National University of Pharmacy, Kharkiv, Ukraine
13Akaki Tsereteli State University, Kutaisi, Georgia

n.sulashvili@ug.edu.ge

Key words:Key aspects, antibiotic therapy, drug resistance, bacterial pathogens

Summary

The aim of the research was to study and analyze of some key aspects of
antibiotic therapy and drug resistance in bacterial pathogens. Antibiotic therapy is a
cornerstone in the treatment of bacterial infections, but the emergence of drug
resistance poses a growing challenge to public health. This review examines the
critical factors influencing the effectiveness of antibiotics and the development of
resistance in various bacterial pathogens. Key issues include the mechanisms of
resistance, the impact of overuse and misuse of antibiotics, and the role of genetic
transfer in resistant strains. The review also explores specific bacterial species that
have developed resistance to common antibiotics, highlighting the urgent need for
new therapeutic strategies and better stewardship of existing drugs. Understanding
these key aspects is essential to combating the rise of antimicrobial resistance and
ensuring the continued efficacy of antibiotic treatments. Antibiotic therapy plays a
vital role in treating bacterial infections, but the rise of drug resistance among

pathogens threatens the effectiveness of these treatments. This summary highlights
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the primary factors contributing to antibiotic resistance, including the misuse and
overuse of antibiotics, genetic mechanisms enabling resistance, and the ability of
bacteria to transfer resistance genes. It also focuses on specific bacterial species that
have developed resistance to commonly used antibiotics. The review emphasizes the
urgent need for improved antibiotic stewardship, the development of new therapeutic
agents, and strategies to slow the spread of resistance. Addressing these issues is
crucial for maintaining the effectiveness of antibiotics in treating infections. The
growing problem of antibiotic resistance presents a significant challenge to global
public health, threatening the efficacy of essential treatments for bacterial infections.
The key factors driving resistance include improper antibiotic use, genetic mutations,
and the horizontal gene transfer between bacteria. Specific bacterial pathogens have
increasingly demonstrated resistance to a range of antibiotics, underscoring the
urgency of addressing this issue. To mitigate the impact of drug resistance, it is
crucial to implement stricter antibiotic stewardship, promote research into new
antimicrobial agents, and develop novel strategies for managing bacterial infections.
A collaborative approach involving healthcare providers, researchers, and
policymakers is essential to safeguard the effectiveness of antibiotics and protect
public health in the future.
Introduction

Antibiotics have revolutionized the treatment of bacterial infections, saving
countless lives since their discovery. However, the effectiveness of these drugs is
now under severe threat due to the rapid emergence of antibiotic-resistant bacteria.
Antibiotic resistance occurs when bacteria evolve mechanisms to resist the effects of
drugs that once killed them or inhibited their growth. This growing phenomenon
poses a critical challenge to modern medicine, leading to longer hospital stays, higher
healthcare costs, and increased mortality rates. The misuse and overuse of antibiotics,
particularly in healthcare settings and agriculture, have accelerated the development
and spread of resistant strains. As a result, many bacterial pathogens that were
previously treatable with common antibiotics are becoming increasingly difficult to
manage [1-2].

This introduction explores the key characteristics of antibiotic therapy, the
mechanisms by which bacteria acquire resistance, and the various factors contributing
to the rise of drug-resistant pathogens. The goal is to provide a comprehensive
understanding of the current state of antibiotic resistance and emphasize the urgent
need for global action to preserve the efficacy of these vital medicines. Addressing
antibiotic resistance requires a multi-faceted approach, including improved antibiotic
stewardship, the development of novel therapeutic options, and enhanced surveillance
and prevention efforts [3-4].

The pharmaceutical industry's invention of new antibiotics that were previously
effective against antibiotic-resistant bacteria has been largely slowed by technical
problems, lack of knowledge, and significant difficulties in targeting bacterial
physiology (e.g., complex Gram-negative cells). However, when new antibiotics
become widely available, the development of resistance (and within a relatively short
period of time) becomes almost inevitable. Because of this fear, doctors often limit
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the use of newer medications to the most serious illnesses and continue to prescribe
older medications (often generics) that have demonstrated similar effectiveness,
thereby increasing the likelihood that older medications old ones become ineffective
as patients develop resistance to the disease. Bacteria [5-6].

ABR is generally a relatively stable and genetically determined state of
bacteria, persistence and heteroresistance to antibiotics result in transient tolerance to
(often multiple) antibiotics. Both antibiotic tolerance phenotypes occur transiently in
subpopulations of growing and/or dormant bacterial populations [7-8].

In contrast to ABR populations, antibiotic-resistant subpopulations have little
or no evolution in the presence of the antibiotic(s) and remain genetically unchanged
from the majority of antibiotic-resistant bacterial populations from which they
originate. Subpopulations of persistent bacteria vary greatly in size and depend
heavily on the environmental conditions of the respective bacterial cultures.
Antibiotic-resistant  subpopulations become antibiotic-sensitive again after
resuscitation under favorable growth conditions and in the absence of antibiotics [9-
10].

Heteroresistance describes a phenotype in which a subpopulation of cells
within a bacterial population—in the presence of an antibiotic—shows a significantly
reduced sensitivity to antibiotics compared to the main population. Unlike the
antibiotic-resistant subpopulation, the heteroresistant subpopulation, such as the ABR
population, is still able to grow in the presence of the antibiotic. However, unlike the
true resistant phenotype, the heteroresistant phenotype is usually unstable and quickly
reverts to sensitivity in the absence of the antibiotic, similar to the persistent
antibiotic phenotype. Heteroresistance appears to be caused mainly by amplification
of genes responsible for ABR, and its transient nature appears to be due to instability
of this genetic structure. Heteroresistance has been observed in different bacterial
species and different classes of antibiotics. The heteroresistance is also a serious
problem associated with antibiotic treatment [11-12].

The fact that small subpopulations of antibiotic resistance are present even in
bacterial populations growing in rich culture media suggests that the corresponding
physiological conditions leading to antibiotic resistance can arise stochastically in
certain cells of a bacterial population. Several environmental and growth conditions
have been described that frequently cause stress on bacterial cells and contribute to
the formation of antibiotic-resistant subpopulations [13-14].

B-lactams, including penicillin and its derivatives, cephalosporins,
monobactams, carbapenems and carbacephems, inhibit the final step of synthesis of
the peptidoglycan layer of bacterial cell walls through acylation of transpeptidase,
which is involved in the cross-linking of various Gram positive and Gram-negative
bacteria. This step is important for the rigidity of the peptidoglycan. The main targets
of B-lactams are penicillin-binding proteins (PBPs). The interaction inhibits the
terminal transpeptidation process and results in loss of cell viability and lysis by
several autolytic processes [15-16].
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Objectives:
The aim of the research was to study and analyze of some key aspects of
antibiotic therapy and drug resistance in bacterial pathogens.

Methods:

The material of the article was the data from scientific publications, which
were processed, analyzed, overviewed and reviewed by generalization and
systematization. research studies are based on a review/overview assessment of the
development of critical visibility and overlook of the modern scientific literature. Use
the following databases: (for extensive literature searches to identify the key issue
aspects of characteristics of analyze of some key aspects of antibiotic therapy and
drug resistance in bacterial pathogens). PubMed, Web of Science, Clinical Key,
Tomson Reuters, Google Scholar, Cochrane library, and Elsevier foundations.
National and international policies and guidelines were also reviewed and as well as
grey literature.

Results and discussion:

Persistence and antibiotic resistance characterize survival phenotypes in which
a bacterial cell becomes insensitive to one (or even) several antibiotics. However, the
molecular basis of these two antibiotic tolerance phenotypes is fundamentally
different. Although antibiotic resistance is genetically determined and therefore
represents a fairly stable phenotype, antibiotic persistence is a transient physiological
state that is induced by various stressful conditions and returns to a baseline state of
antibiotic susceptibility when the environment improves. In general, the molecular
basis of antibiotic resistance is well understood. This does not apply to antibiotic
persistence. Under all cultivation conditions, there is a stochastic subpopulation of
cells that persists in bacterial populations, the size of which depends on the
cultivation conditions. The proportion of persistent bacteria in the bacterial
population increases under various stress conditions, including treatment with
bactericidal antibiotics (BCA). Several models have been proposed to explain
bacterial persistence. The physiological conditions in cultures that lead to persistence
are due to the inability of the bacteria to initiate a new round of DNA replication,
resulting from insufficient amounts of the ATP-DNA initiation complex and hence
the inability of the bacteria to form the complex of working starter. The bacteria in
this persistence state become more susceptible to mutational antibiotic resistance,
provided they are endowed with error-prone DNA repair functions [17-18].

Antimicrobial resistance is the ability of a microorganism to resist the effects
of various antimicrobial agents. This type of resistance allows microbes to resist
drugs that might once be effective against them. When this resistance occurs against
multiple drugs, it is called multidrug resistance (MDR). There are different types of
resistance mechanisms observed in microbes, such as natural resistance of certain
microbes to a particular antimicrobial, genetic mutation, or resistance acquired from
other species [19-20].
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Human pathogenic bacteria with increased resistance to one or even several
antibiotics represent a serious public health problem worldwide. Unlike the antibiotic
resistance phenotype (see below), antibiotic resistance is always determined by well-
defined genetically determined genes.

Antibiotic resistance is a global health problem that involves the transfer of
bacteria and genes between humans, animals and the environment. Although many
barriers limit the flow of bacteria and genes, pathogens regularly acquire new
resistance factors from other species, reducing our ability to prevent and treat
bacterial infections. Evolutionary events leading to the emergence of new resistance
factors in pathogens are rare and difficult to predict, but can have far-reaching
consequences. On the contrary, the transmission of already widespread resistant
strains is frequent, quantifiable and more predictable, but the impact of an isolated
event is limited. Identifying the drivers and barriers to environmental evolution and
transmission of antibiotic resistance is a critical part of understanding and solving the
resistance crisis as a whole [21-22].

There are several bacteria, the so-called super bacteria, that are resistant to
multiple antibiotics and can be life-threatening, especially in seriously ill and
hospitalized patients. The article outlines current treatment strategies used against
some important superbugs such as methicillin-resistant Staphylococcus aureus,
carbapenem-resistant  Enterobacteriaceae, vancomycin-resistant  Enterococcus,
multidrug-resistant Pseudomonas aeruginosa, and multidrug-resistant Escherichia
coli. Pathogen-targeted therapies reduce bacterial toxicity by altering their virulence
factors through specific processes. On the other hand, host-specific therapies limit
these superbugs by modulating immune cells, enhancing host cell functions, and
altering disease pathology. Several new antibiotics against the world's most important
superbugs are on the market or in clinical development. Medicinal plants with potent
secondary metabolites can play a key role in treating these superbugs.
Nanotechnology has also emerged as a promising option to combat this evil. There is
an urgent need to constantly find the best possible treatment strategy against these
superbugs, as resistance to new and new antibiotics may emerge in the future.
Rational use of antibiotics and maintenance of good hygiene should be practiced
among patients. So, taking into account the world in optimizing antibacterial therapy
for patients in multidisciplinary hospitals, it is proposed to carry out a number of
organizational and clinical measures to improve the practice of prescribing
antibacterial drugs. In particular, to increase the effectiveness of antibiotic therapy
patients and slow down the emergence of resistant strains of bacteria, it is necessary
to adhere to certain rules. Thus, the appointment of an antimicrobial drug to a patient
without a verified diagnosis or with inappropriate nosology, without taking into
account the sensitivity of the pathogen to antibacterial agents, insufficient doses of
the drug or duration of treatment, ignoring the recommended frequency of its
administration and the possibility of interaction with other drugs reduce its activity,
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lead to the formation of resistant strains. pathogenic microorganisms and worsen the
prognosis of the disease [23-24].

There are several bacteria, the so-called super bacteria, that are resistant to
multiple antibiotics and can be life-threatening, especially in seriously ill and
hospitalized patients. This article outlines current treatment strategies used against
some important superbugs such as methicillin-resistant Staphylococcus aureus,
carbapenem-resistant  Enterobacteriaceae, vancomycin-resistant  Enterococcus,
multidrug-resistant Pseudomonas aeruginosa, and multidrug-resistant Escherichia
coli. Pathogen-targeted therapies reduce bacterial toxicity by altering their virulence
factors through specific processes. On the other hand, host-specific therapies limit
these superbugs by modulating immune cells, enhancing host cell functions, and
altering disease pathology. Several new antibiotics against the world's most important
superbugs are on the market or in clinical development. Medicinal plants with potent
secondary metabolites can play a key role in treating these superbugs.
Nanotechnology has also emerged as a promising option to combat this evil. There is
an urgent need to constantly find the best possible treatment strategy against these
superbugs, as resistance to new and new antibiotics may emerge in the future.
Rational use of antibiotics and maintenance of good hygiene should be practiced
among patients [25-26].

Drug resistance is increasing worldwide due to the indiscriminate use of
antimicrobial agents. Resistant microbes are difficult to treat, require alternative or
higher doses of antimicrobials, or lack or lack of effective antimicrobials, adversely
affecting countries at all levels of development. According to the World Health
Organization (WHO), MDR pathogens, known as “superbugs,” constitute one of the
greatest public threats, causing several million deaths worldwide each year. In 2021,
the WHO published the list of antibiotic-resistant pathogens (priority pathogens),
highlighting in particular resistant Gram-negative bacteria, which pose the greatest
threat to human health. Based on the urgency of new antibiotics, the list is divided
into three categories: critical priority, high priority, and medium priority. The critical
group of MDR bacteria includes Pseudomonas aeruginosa, Acinetobacter baumannii
and Enterobacteriaceae, which cause serious infections such as pneumonia and
bloodstream infections in hospitalized patients. High and medium priority groups
include drug-resistant bacteria such as salmonella, which cause common illnesses
such as gonorrhea and food poisoning [27-28].

Numerous reviews have been published on multi-resistant bacteria and
therapeutic strategies to combat them. However, most of these articles focus on a
specific resistant bacteria or line of treatment. Furthermore, in the ongoing fight
against new types of MDR bacteria, updating the knowledge of researchers and
doctors is recommended. This article attempts to propose updated therapeutic
strategies against various antibiotic-resistant bacteria that are currently responsible
for serious infections, mainly in hospitalized patients. Our review will focus on
innovative treatment strategies and promising new chemicals currently in
development against multidrug-resistant organisms, such as: B. combinatorial drug
approaches, polymeric biomaterials, nanoparticles, and plant-based products [29-30].

125



Various bacteria exhibit antibiotic resistance primarily through four
mechanisms. During drug inactivation, antibiotics are inactivated by the protective
enzymes of the bacterial cell wall, such as the inactivation of penicillin G by the -
lactamase enzyme released by penicillin-resistant bacteria. On the other hand, a
protective protein linked to the ribosomes of the bacterial cell inactivates antibiotics
by “target switching” by modifying their structural confirmation. This leads to an
inhibition of their protein synthesis. This type of resistance can be seen in methicillin-
resistant Staphylococcus aureus (MRSA), in which protective proteins bound to
ribosomes in the bacterial cell deactivate antibiotics. This prevents antibiotics from
binding to the ribosome and inhibits bacterial protein synthesis [31-32].

When metabolic pathways are altered, bacteria typically alter or protect the
target site and limit the binding of antibiotics to that site, ultimately reducing the
affinity of antibiotic molecules. Bacteria synthesize essential folic acid and nucleic
acid from the precursor para-aminobenzoic acid (PABA) [46-48]. However, when the
antibiotic targets this pathway, the bacteria adapt thanks to the preformed folic acid.
This limits the effectiveness of antibiotics such as sulfonamides, which block the
PABA pathway and thus inhibit bacterial growth. Bacteria also utilize a drug efflux
mechanism to increase the expression of active efflux pumps or reduce drug
permeability to the cell surface, resulting in low susceptibility to antibiotics. Some
bacteria have shown this type of resistance to fluoroquinolones before the drug enters
through the pump embedded in the bacterial cell membrane [33-34].

Antibiotic resistance has increased in recent years. This study examines the
treatments currently used around the world against the most important superbugs.
Using new strategies, such as nanoparticle formulations and new plant-based
antimicrobials, can eliminate this antimicrobial resistance and potentially prevent
these superbugs from causing serious harm. Preventive measures should be taken to
minimize bacterial MDR through judicious use of antimicrobials where appropriate.
Healthcare professionals should also raise awareness about drug safety to prevent
such drug resistance. Narrow-spectrum antibiotics should be preferred over broad-
spectrum antibiotics. Additionally, careful use of antibiotics and maintenance of
proper hygiene and disinfectants should be practiced among patients [35-36].

Antibiotics have been used to treat bacterial infections for over 70 years, and
these small molecule bioactive substances are also used for a variety of other medical
applications. In the fight against germs, antibiotics have undoubtedly been a boon to
human civilization and have saved millions of lives. Infections caused by multi-
resistant bacteria (MDR) are increasing worldwide. Antibiotics are used to combat
various bacterial infections. Synthetic biology techniques combined with molecular,
functional genomics, and metagenomic studies of bacteria, plants, and even marine
invertebrates aim to discover the world's natural products more quickly than previous
antibiotic discovery methods. Currently, there are few viable drugs, potential
prevention methods, and a limited number of antibiotics, requiring the discovery of
innovative medical approaches and antimicrobial therapies. MDR s also promoted by
biofilm, making infection control difficult. In this review, we have comprehensively
covered various aspects of antibiotics, how antibiotics work, the evolution and
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mechanisms of bacterial antibiotic resistance and future strategies to combat the
emerging threat of antibiotic resistance [37-38].

Resistance genes, reflecting the harmful effects of their own dangerous drugs,
are present in most antibiotic-producing microorganisms or thrive in the natural
environment through interactions between antibiotic producers and surrounding
antibiotic-susceptible bacteria. The most well-known antibiotics are produced by
various soil bacteria, especially members of the genera Streptomyces and Bacillus, as
well as some fungi, especially members of the genera Penicillium and
Cephalosporins. Antibiotic production can help producers limit competition from
other antibiotic-sensitive microorganisms in their immediate environment. In
response, some of these companion bacteria acquire or develop genes that encode
various biochemical mechanisms that protect them from the damaging or growth-
inhibitory effects of these antibiotics, thereby creating stable genetic resistance to one
or even several antibiotics. These antibiotic resistance (ABR) genes are passed on to
the next generation and can eventually spread horizontally to other bacteria in their
immediate environment [39-41].

Widespread and harmful resistance to p-lactam antibiotics is mainly due to the
large number of different p-lactamases. These enzymes hydrolyze the B-lactam ring
common to all B-lactam antibiotics, forming a linear metabolite incapable of binding
to PBP. Genes encoding B-lactamases are often located on mobile genetic elements
such as plasmids and transposons and can therefore be easily transferred to other still
susceptible bacteria via horizontal gene transfer (HGT). Point mutations in -
lactamase genes that result in amino acid changes in pB-lactamases lead to the rapid
growth of extended-spectrum beta-lactamase (ESBL) and TEM [-lactamase families.
Other mechanisms causing resistance to B-lactam antibiotics include alterations in
PBP targets (e.g. in S. pneumoniae), reduced access to the periplasm (especially in
Gram-negative bacteria, e.g. aeruginosa) or the withdrawal of antibiotics. of the
periplasm of these latter bacteria using special pumps. Methicillin resistance (MRSA)
in S. aureus is achieved through the acquisition of a staphylococcal mec chromosome
cassette mobile element (SCCmec) carrying the mecA or mecC gene encoding PB2a,
a penicillin-binding protein with low affinity for  antibiotics [41-42].

Aminoglycosides constitute a third group of BCAs active against various
Gram-positive and Gram-negative bacteria, affecting translation. Streptomycin,
isolated from Streptomyces griseus, was the first member of what was then a large
group of aminoglycosides, which also included the natural products of Streptomyces
spp. belonged. (e.g. neomycin, kanamycin, tobramycin) and Micromonospora (e.g.
gentamicin, sisomycin), as well as chemically modified derivatives of natural
aminoglycosides (e.g. amikacin, netilmicin, arbecacin, plazomicin). Aminoglycosides
have been most commonly used to treat serious bacterial infections for many decades.
However, for several reasons (parenteral use, ototoxic and nephrotoxic effects),
aminoglycosides are most often used to treat serious infections in combination with
B-lactam antibiotics. Since the 1980s, these antibiotics have been increasingly
replaced by newer generation cephalosporins, carbapenems, and fluoroquinolones,
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which appear less toxic and recognize an even broader spectrum of bacterial
pathogens than aminoglycosides. However, the development of new aminoglycosides
such as arbecacin and plazomicin, which aim to overcome common aminoglycoside
resistance mechanisms, has renewed interest in aminoglycosides [43-44].

Antibacterial activity is usually classified as one of five mechanisms:
interfering with bacterial cell wall synthesis, inhibition of bacterial protein
biosynthesis, inhibition of bacterial nucleic acid synthesis, inhibition of metabolic
pathways, and inhibition of bacterial membrane function. Bacterial cell walls are
composed of cross-linked peptidoglycan. Antibiotics such as B-lactams (penicillin
and its derivatives, cephalosporins and carbapenems) and glycopeptides
(vancomycin) inhibit peptidoglycan biosynthesis and make the cell vulnerable to
osmotic pressure and autolysis. As a result, bactericidal antibiotics inhibit cell wall
synthesis. Since animal cells lack peptidoglycan, the mechanism of action is selective
[45-46].

Peptidoglycan, an essential component of the bacterial cell wall that provides
mechanical support, is found in both Gram-positive and Gram-negative bacteria.
However, peptidoglycan is thick (ten to forty layers) in Gram-positive bacteria and
thin (one or two layers) in Gram-negative bacteria [65]. Peptidoglycan is composed
of glycan chains composed of the disaccharide subunits N-acetylglucosamine (NAG)
and N-acetylmuramic acid (NAM) and cross-linked by pentapeptide chains [47-48].

By acelylating transpeptidase, which is involved in cross-linking peptides to
build peptidoglycan, B-lactam antibiotics block the final step of peptidoglycan
synthesis. Penicillin binding proteins (PBPs) are the main target of p-lactam
antibiotics. This, in turn, disrupts the terminal transpeptidation mechanism, resulting
in loss of viability and lysis of the microorganisms [49-50].

The rational use of antibiotics remains a highly relevant topic for current and
future healthcare. This is also reflected in the large number of projects that have
already been (successfully) implemented in this area. However, these projects are
usually based on voluntary participation, which means that doctors with already
moderate antibiotic prescribing behavior are overrepresented and general
practitioners are not reached when antibiotics are overused. The project is aimed
specifically at large prescribers in order to promote sustainable behavior change. For
the first time in Germany, the project is systematically testing and comparing whether
and with which approach/training format access to the group of high prescribers is
successful and what effects can be achieved in routine care. This may also shed light
on why the group of high prescribers may not be reached. If effective strategies for
high prescribers are established as part of the project, these can be applied not only to
the antibiotics discussed here, but also to other areas of prescription management [51-
52].

Glycopeptides such as vancomycin block cell wall synthesis by binding to the
D-Ala-D-Ala end of the extended peptide chain during cell wall synthesis, resulting
in inhibition of transpeptidase, which prevents cell wall synthesis. The cell chain is
then lengthened and networked[53-54].
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The 70S ribosome of bacteria (based on protein sedimentation rate, expressed
in “Svedberg” units) consists of the 30S and 50S subunits. Antibiotics inhibit protein
synthesis by targeting the 30S (aminoglycosides and tetracyclines) or 50S
(chloramphenicol, macrolides and oxazolidinones).

Aminoglycosides such as streptomycin, neomycin and gentamicin prevent
protein synthesis by binding to the A site of the 16S ribosomal RNA (rRNA) of the
30S rRNA with high affinity. Therefore, antibiotics facilitate the misinterpretation of
codons in the delivery of amino acid transfer RNA. This leads to defective protein
synthesis, whereby the wrong amino acids are synthesized into a polypeptide, which
Is then released and damages the cell membrane [55-56].

Tetracycline antibiotics diffuse passively through pore channels into the
bacterial cell membrane and bind reversibly to the 30S ribosomal subunit, thereby
inhibiting protein synthesis by blocking the binding of tRNA to the mRNA-ribosome
complex [57-58].

Macrolides such as azithromycin bind to the 23S rRNA of the 50S ribosomal
subunits of bacteria. They inhibit the transpeptidation or translocation process of
protein synthesis, leading to premature separation of incomplete peptide chains,
thereby preventing bacterial protein synthesis [59-60].

Since chloramphenicol is fat-soluble, it has good absorption properties in vivo
and can penetrate bacterial cell membranes. It then reversibly binds to the L16
protein of the 50S subunit of bacterial ribosomes and inhibits peptide bond formation
and subsequent protein synthesis by preventing the transfer of amino acids to
extended peptide chains, possibly by removing peptidyl transferase activity[61-62].

Oxazolidinones such as linezolid and tedizolid act as antibacterial agents by
interfering with the translation of bacterial proteins. They bind to a site on the 50S
subunit of bacterial 23S ribosomal RNA, preventing the development of a functional
70S initiation complex necessary for bacterial replication, and thus preventing
bacterial proliferation [63-64].

Rifamycin inhibits bacterial DNA-dependent RNA polymerase by binding
tightly to the polymerase subunit deep in the DNA/RNA pathway, allowing direct
blocking of RNA elongation. Bacterial RNA polymerase enzymes are structurally
different from eukaryotic RNA polymerase enzymes, allowing for selective toxicity
to bacterial cells [65-66].

Quinolones block DNA synthesis by inhibiting DNA gyrase and topoisomerase
IV, two important type Il topoisomerases. Both targets cause the movement of one
double-stranded DNA molecule through another, resulting in leading strand
retraction. Quinolones have a strong affinity for the A subunit of DNA gyrase and
disrupt its role in strand division and closure, thereby preventing normal cell division.
Topoisomerase 1V, which cuts and separates the daughter DNA strand after DNA
replication, is the main target of action of gram-positive bacteria. Drugs with a higher
affinity for this enzyme may have greater effectiveness against Gram-positive
bacteria[67-68].
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Some synthetic antibiotics act as antimetabolites or competitive inhibitors of
bacterial metabolic enzymes to combat bacterial infections. Sulfonamides and
trimethoprim inhibit multiple steps of the folic acid metabolic pathway[16,29,37].

By competing with para-aminobenzoic acid (PABA) for binding to
dihydrofolate synthase, a step in the synthesis of tetrahydrofolic acid (THF),
sulfonamides inhibit the enzymatic conversion of pteridine and PABA to
dihydropteroic acid. THF is necessary for the synthesis of purines and dTMP and its
inhibition limits bacterial growth [7,26,57].

Trimethoprim inhibits reverse dihydrofolate reductase, one of the main
enzymes involved in converting dihydrofolate (DHF) to THF. THF is necessary for
the synthesis of bacterial proteins and nucleic acids and for bacterial survival,
therefore, inhibition of its synthesis determines a bactericidal effect [8,44,52].

Trimethoprim is sometimes used in addition to sulfamethoxazole
(sulfonamide), which prevents the step before bacterial protein synthesis. In
combination, sulfamethoxazole and trimethoprim inhibit two steps of bacterial
nucleic acid and protein biosynthesis. Trimethoprim only has a bacteriostatic effect,
although it is considered bactericidal when combined with sulfamethoxazole.

Natural and acquired antibiotic resistance are the two main forms of antibiotic
resistance. Normal resistance can be innate (often expressed in organisms) or indirect
(genes are normally present in bacteria but are activated to the level of resistance only
after treatment with antibiotics) [82]. On the other hand, acquired resistance may be
due to bacteria acquiring genetic material through translation, conjugation or
transposition or due to mutations in their chromosomal DNA. Mechanisms of
antimicrobial resistance can be divided into four categories: (1) limitation of drug
absorption; (2) modification of the drug target; (3) drug inactivation and (4) drug
efflux [63]. Due to structural differences and other factors, Gram-negative bacteria
can use all four mechanisms, whereas Gram-positive bacteria are less likely to use
mechanisms that limit drug absorption (lipopolysaccharide is absent in the outer
membrane) and drug efflux [6,17,33].

Pyoderma is the most common skin infection. They are most often caused by
staphylococci and streptococci, both individually and in combination. This is due to
the constant presence them in the environment and on the surface of human
skin.Between different species of microorganisms, the most important skin pathogen
Is Staphylococcus aureus. Approximately 60% of healthy people have golden
staphylococcus aureus on the surface of the skin and visible mucous membrane. As
for streptococci, they often colonize the gastrointestinal tract, however only in 1% of
cases, streptococci colonize the surface of the skin. In recent decades, in addition to
staphylococci and streptococci began to be detected and other pathogens of purulent
inflammation of the skin: enterococci (Enterococcus spp.), gram-negative sticks
(Proteus spp., Escherichia coli, Pseudomonas aeruginosa and some others). These
microorganisms, both alone and in association, are usually the causative agents of
nosocomial infections and are isolated in cases of nosocomial infection of seriously
il patients [55, 57, and 63].
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A number of endogenous and exogenous factors lead to disruption of cellular and
humoral immunity, resulting in a decrease in the protective function of the skin. This
leads to a change in the amount and composition of the microflora on the surface of
the skin with a predominance of opportunistic pathogens [4,8,19].

Etiotropic therapy is the most important in the treatment of patients with pyoderma. It
Is the rational antimicrobial therapy prevents the progression and spread of foci of
pyogenic infection, the appearance of its various complications. In acute superficial
limited foci of pyoderma (impetigo, folliculitis, paronychia, etc.), treatment may be
limited to external use antibiotic or antiseptic. In all other cases systemic antibiotic
therapy is required [9,28,64].

The most common mechanism of resistance of microorganisms to [-lactam
antibiotics (penicillins, cephalosporins) is their enzymatic inactivation as a result of
hydrolysis of one of the bonds of the B-lactam ring by enzymes [-lactamases.
Plasmid, or chromosomal, localization of genes encoding resistance contributes to the
rapid intra- and interspecies formation and spread of antibiotic resistance. Extended-
spectrum plasmid p-lactamases from Gram-negative bacteria are capable of
destroying third-generation cephalosporins. Routine methods for determining
antibiotic susceptibility often fail to detect this mechanism of resistance. Most -
lactam antibiotics currently use P-lactamase inhibitors such as clavulanic acid,
sulbactam, tazobactam. A number of microorganisms are already beginning to
develop resistance to these inhibitors. Class B chromosomal 3-lactamases that destroy
carbapenems, common among rare species microorganisms [14,35,48].

The main mechanism for the formation of resistance of microorganisms to
aminoglycosides is their enzymatic inactivation. Amikacin resistance is rare. The
leading mechanism of resistance to quinolones/fluoroquinolones is the modification
(structural change) of two bacterial enzymes, DNA gyrase and topoisomerase 1V,
which mediate conformational changes in the bacterial DNA molecule necessary for
its normal replication. Each of the enzymes consists of four subunits. DNA gyrase
consists of two gyrA and two gyrB subunits (corresponding to gyrA and gyrB genes),
topoisomerase IV - from subunitsparC and parE (corresponding parC and parE
genes). The genes of both enzymes are localized on the bacterial chromosome.
Resistance to fluoroquinolones (ciprofloxacin and ofloxacin) is a real problem in the
treatment of nosocomial infections. The main target of macrolides, ketolides and
lincosamides is the 50S subunit of the bacterial ribosome. Despite structural
differences, all these antibiotics share a common ribosome-binding site. In most
bacteria, resistance results from methylation of the 23S rRNA subunit. About 20
genes (erythromycin ribosome methylation) are known, encoding methylase enzyme,
they are associated with transposons and can be localized both on plasmids and on
chromosomes. Resistance to macrolides and lincosamides is common among
methicillin-resistant staphylococci. Among methicillin-susceptible staphylococci
frequency stability does not exceed 10%. Determinants of resistance to tetracyclines
are usually localized on plasmids, which ensures their rapid intra- and interspecies
distribution [9,38,48].
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Taking into account the world in optimizing antibacterial therapy for patients in
multidisciplinary hospitals, it is proposed to carry out a number of organizational and
clinical measures to improve the practice of prescribing antibacterial drugs. In
particular, to increase the effectiveness of antibiotic therapy patients and slow down
the emergence of resistant strains of bacteria, it is necessary to adhere to certain rules.
Thus, the appointment of an antimicrobial drug to a patient without a verified
diagnosis or with inappropriate nosology, without taking into account the sensitivity
of the pathogen to antibacterial agents, insufficient doses of the drug or duration of
treatment, ignoring the recommended frequency of its administration and the
possibility of interaction with other drugs reduce its activity, lead to the formation of
resistant strains. pathogenic microorganisms and worsen the prognosis of the disease
[10,19,42].

The empirical choice of an antibacterial drug is still preserved, not only in the
outpatient practice, but also in the hospital setting. Usually this occurs due to the fact
that the doctor is faced with the need to quickly stop the manifestations of an
infectious disease and prevent the development of it complications. The empirical
choice of starting antibiotic therapy is a choice based on the assumption of the most
likely causative agent of an infectious disease and its supposed (not proven!)
susceptibility to the selected antibacterial drug. This choice is based on the
experience of previous years regarding the sensitivity spectrum of the pathogen to
antibacterial drugs and does not take into account its changes over time. Changing the
spectrum of sensitivity and level stability of microbial populations makes it necessary
to determine their sensitivity to prescribing an antibacterial drug [1,27,59].

The most common method for determining the antibiotic sensitivity of pathogens is
the disk diffusion method using standard disks containing a certain amount of
antibiotic. Less often in practice, quantitative methods are used to assess the
sensitivity of microorganisms to antibacterial drugs - the method of serial dilutions in
a liquid or solid nutrient medium, which determines the minimum inhibitory
concentration of an antibiotic. To determine antibiotic sensitivity, the E-test is also
used, which is a plastic strip with an applied antibiotic concentration gradient.

In recent years, penicillin and its durant drugs are rarely used in the treatment of
patients with infections of the skin and its appendages, since many strains of
pyococci have acquired the ability to produce the enzyme B-lactamase (penicillinase),
which reduces the antibacterial activity of penicillin. The production of -lactamase
is the leading mechanism of resistance to B-lactam antibiotics among pathogens of
both community-acquired and hospital-acquired infections. It is advisable in such
cases to use an antibiotic from the group of macrolides or an antimicrobial
chemotherapeutic drug from a number of tetracyclines [14,23,66].

The etiology of the vast majority of nosological forms of pyoderma (impetigo,
ostiofolliculitis, folliculitis, sycosis wvulgaris, folliculitis decalvans, furuncle,
furunculosis, carbuncle, hydradenitis, paronychia, ecthyma, erysipelas, cellulitis) is
homogeneous. Their main pathogens, especially community-acquired infections, are
Staphylococcus aureus and Streptococcus pyogenes. Significantly less often, other
streptococci, Pseudomonas aeruginosa, and enterobacteria are isolated. These
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microorganisms are the causative agents of predominantly nosocomial (nosocomial)
infections and usually develop in patients with severe infections or with suppressed
immunity [2,19,48].

Currently, outpatients and inpatients with pyoderma can be prescribed an antibiotic
from the cephalosporin or macrolide groups or a fluoroquinolone antimicrobial drug,
less often a tetracycline antibiotic. Of the cephalosporin antibiotics series that have a
bactericidal effect on sensitive microorganisms, semi-synthetic cephalosporins of the
I-11 generation are usually used (cefazolin, cefadroxil, cefuroxime). In cases where
the causative agents are (or include in the composition of the mixed microbial flora)
gram-negative microorganisms (Pseudomonas aeruginosa, Enterobacter spp., Proteus
vulgaris), it is advisable to choose an antimicrobial drug that has an inhibitory effect
on the gram-negative microflora (I11-1V generation cephalosporins, carbapenems,
vancomycin, amikacin, etc.). Associations of microorganisms are more often isolated
in patients with chronic ulcerative pyoderma, paronychia, "hot bath" folliculitis,
infected burns, injuries and sores. Cephalosporins should not to prescribe to patients
with severe forms of allergies to penicillin in history, as the risk of cross sensitization
Is quite high [18,27,39].

Antibiotics-macrolides have a wide spectrum of antibacterial action and are
considered one of the safest. Antibiotics of this series on the spectrum of
antimicrobial action resemble erythromycin, however, differ in better
pharmacokinetics, bioavailability and tolerability. Their spectrum of action extends to
gram-positive cocci (streptococci, staphylococci) and intracellular pathogens.
Macrolides are not destroyed by P-lactamases and rarely cause allergic reactions.
Frequent and not always justified use of erythromycin is sufficient quickly led to the
emergence of erythromycin-resistant strains of pathogens, especially staphylococci.
This led to a significant decrease in the frequency of erythromycin use in clinical
practice. The antibacterial action of macrolides is based on a violation of the
synthesis of ribosomal proteins of the microbial cell, which leads to the suppression
of the process of reproduction of the pathogen. They give mainly bacteriostatic effect.
Macrolides are well distributed in the body, they are able to overcome the
histohematic barrier (with the exception of the blood-brain barrier). When distributed
in the body, they accumulate not in the bloodstream, but in those organs and tissues
where the inflammatory process occurs, creating high concentrations of the drug in
these foci. This is also due to the fact that macrolides, along with antimicrobial, have
a moderate anti-inflammatory effect. By activating macrophage cells, they are able to
penetrate them and migration of phagocytic cells (monocytes, macrophages,
epithelioid and multinucleated giant cells) to the foci of inflammation to go there with
them. Macrolides, both natural and semi-synthetic, in comparison with other
antibiotics, have a minimal effect on the normal microflora of the human body.
Therefore, josamycin is considered not only as a highly effective, but also as a well-
tolerated antibiotic. Adverse reactions when taking it are generally rare[11,29,47].

If we consider tetracyclines, then at present they are rarely used to treat patients with
purulent infections of the skin and its appendages. This is due to the increasing
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number of strains of microorganisms resistant to them (which implies their low
therapeutic activity), as well as the presence of serious side effects [16,25].
Sulfanilamide preparations, both alone and in combination with trimethoprim, which
significantly potentiates their action, are now rarely used in the treatment of patients
with pyoderma. This is due to a number of factors: a significant number of bacteria
resistant to them have appeared, more active antimicrobial drugs with less
pronounced side effects have been created, and there is no clinical effect in patients
with an immunodeficiency state [13,22,41].

Antibiotics can be administered orally, subcutaneously, intravenously or by
inhalation. In the case of plague, the choice of route of administration is influenced
by the clinical profile of the patient and the form of the disease. The dermal route is
not recommended, while the intravenous (IV) route is generally recommended for
patients with advanced disease. Indeed, intravenous injection overcomes the barriers
encountered with oral or subcutaneous administration and allows molecules to reach
infected tissues more quickly. This rapid action is essential for treating a rapidly
progressing disease like the plague. However, intravenous administration is affected
by clearance mechanisms and the drug is diluted in the circulation. This means that
only a small percentage of injected antibiotic molecules reach the lungs. For this
reason, the usefulness of inhaled antibiotics in the treatment of respiratory diseases
has been studied; With lower total antibiotic doses, high local concentrations in the
lungs can be achieved, thereby reducing systemic exposure and thereby decreasing
the risk of adverse events. After inhaled tobramycin was approved for marketing in
1997, this approach was successfully used to treat cystic fibrosis patients infected
with Pseudomonas aeruginosa. A comparative study of mice infected intranasally
with pneumonic plague demonstrated that inhalation of an aminoglycoside antibiotic
(gentamicin) was more effective than subcutaneous injection. Interestingly, the
researchers' results suggest that although antibiotics injected subcutaneously reach
and protect deep organs, the drugs do not necessarily reach the lungs (depending on
differences in diffusion properties, e.g. example ciprofloxacin versus gentamicin):
therefore, protection may be mediated in the lungs. exclusively by the host's immune
system. It takes much longer to clear bacteria from the lungs, perhaps because the
amount of antibiotics reaching these organs is too low. Indeed, a combination of
antibiotic treatments by inhalation and subcutaneous injection quickly eliminated the
bacteria from all infected organs. The superiority of this latter treatment (combination
of inhalation and subcutaneous inoculation) compared to 24-hour intravenous
injection is questionable. However, the combination is easier for most healthcare
providers to administer [4,18,43].

Ongoing sensitivity changes microbial populations to antimicrobials
necessitate the determinationsensitivity spectrum of pathogens before starting
antibiotic therapy. Use of accelerated and express methods of determination the
sensitivity of infectious pathogens to antibacterial drugs allows you to choose an
effective antibacterial drug for the appointment of starting etiotropic therapy. By
doingthis condition will significantly increase the efficiencytreatment of patients with
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pyoderma and the possibility offormation of resistance of pathogenic microorganisms
to antibacterial drugs.

Clinical data suggest that many classes of antibiotics (e.g., aminoglycosides,
tetracyclines, fluoroquinolones, sulfonamides, phenols, and B-lactams) have been
administered to patients suffering from various forms of plague. A review of
published case reports found that aminoglycosides, tetracyclines, and
fluoroquinolones (but not sulfonamides) were more effective in treating pneumonic
plague. However, the higher mortality rate due to pneumonic plague associated with
sulfonamides may be due to bias as adjuvant treatments were less effective when the
drug was introduced in the 1930s [18,23,49].

Analysis of the case report data revealed that patients are not necessarily
treated at the same time after infection, are not necessarily given the same
medications depending on their symptoms, and dosage levels and dosing frequencies
are consistent when the same medication is administered . Furthermore, the patient's
exact medical history, other than symptoms of plague (e.g., diabetes, obesity,
immunodeficiency), was often unknown. These differences introduce significant
biases in selecting the most effective treatment and highlight the importance of
conducting randomized clinical trials. Unfortunately, only two comparative clinical
trials have been published: one comparing sulfonamides with streptomycin in
bubonic plaque and the other comparing streptomycin with gentamicin (alone or in
combination with tetracycline) in the three main clinical forms of plague. The data
does not show that one class of antibiotics is superior to the others. Finally, in
response to the plague epidemic in Madagascar in 2017, a randomized clinical trial is
being conducted examining the effectiveness of ciprofloxacin alone compared to
streptomycin followed by ciprofloxacin.

Although the lack of relevant clinical data makes it difficult to determine the
superiority of one treatment over another, the pharmacodynamic and pharmacokinetic
properties of antibiotics can be taken into account when selecting treatments. For
example, fluoroquinolones (such as tetracyclines) may be more effective than
aminoglycosides because they accumulate in the cell and spread more easily in
necrotic tissues such as the tumor [12,18,67].

Several patients received combinations of antibiotics. In some cases, this
approach (e.g., a combination of streptomycin and chloramphenicol) was justified
because patients lived in an area where a streptomycin-resistant isolate was detected .
In other cases, patients received a combination because the drugs' possible additive or
synergistic effects could increase their chances of survival. However, most patients
received an empirical combination of antimicrobial agents to treat a life-threatening
infection, before the plague was diagnosed. Although these combinations have been
administered to large numbers of patients, none appear to be more effective than the
other. For example, the survival rate with the combination of aminoglycosides and
tetracycline was no higher than with tetracycline alone. It should also be borne in
mind that the combination of antibiotics can increase the frequency of side effects
and interactions with other medications. The accumulation of toxic effects or
antagonism with certain antibiotic combinations can have a negative impact and even
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worsen the patient's disease course.ln summary, current guidelines for the treatment
of plague are based on preclinical and clinical data (which are not entirely reliable)
and on the availability of antimicrobial drugs in the affected country. In the USA and
France, streptomycin and tetracycline (recommended by WHO) have been replaced
by gentamicin and doxycycline, respectively [19,25,26,47].

Gram-negative bacteria are naturally less permeable to certain antibiotics than
Gram-positive bacteria because their outer membrane forms a permeable shield due
to the existence of a lipopolysaccharide (LPS) layer. The fact that glycopeptide
antibiotics such as vancomycin are ineffective against Gram-negative bacteria due to
their inability to penetrate the outer membrane is a clear example of the effectiveness
of this natural barrier. Hydrophilic molecules, including p-lactams, tetracyclines, and
some fluoroquinolones, are strongly affected by changes in outer membrane
permeability [86]. It is difficult for polar molecules to penetrate the cell wall of
enterococci because the pore channels are inhibited or even replaced by non-selective
channels, leading to innate tolerance to aminoglycosides. Additionally, recent studies
show that decreased porin expression in members of the order Enterobacterales,
Acinetobacter spp. significantly leads to resistance to drugs such as carbapenems. and
Pseudomonas spp. For example, carbapenem resistance in Enterobacterales occurs
when carbapenemase enzyme activity is absent, when mutations reduce porin
production, or when mutated porin alleles are present. Biofilm formation is another
mechanism promoting bacterial colonization. The biofilm matrix includes
polysaccharides, proteins, and DNA, which makes it difficult for antimicrobial agents
to penetrate the bacteria and therefore provides protection [25,41,46].

Many antibiotics are actively removed from the cell by bacterial pumps, which
significantly contributes to the intrinsic resistance of gram-negative bacteria. Efflux
pumps come in different forms for most bacteria. The ATP-binding cassette (ABC)
family, the small multidrug resistance (SMR) family, the multidrug extrusion and
toxic compound (MATE) family, the resistant cell division (RND) family, and the
large facilitators (MFS). five main points. Families of drain pumps classified by
design and power supply. With the exception of the RND family, which are
multicompartmental pumps that transport substrates across the cell envelope, all other
families of efflux pumps are single pumps that transport substrates across the
cytoplasmic membrane. Tetracycline resistance is a classic example of efflux-
mediated resistance, in which tet efflux pumps use proton exchange as the energy
source for tetracycline efflux. Some MDR efflux pumps, such as MexAB-OprM in P.
aeruginosa and AcrAB-TolC in Enterobacterales (RND family), can efflux
tetracyclines as part of their contribution to MDR. Macrolide resistance is another
clinically important phenotype induced by the efflux mechanism. Macrolide
antibiotic-secreting mef genes encode the most studied efflux pumps (e.g.,
erythromycin) [15,29,48].

Human bacterial pathogens can acquire antibiotic resistance through two key
genetic strategies that protect pathogens from the harmful effects of antibiotics upon
exposure: through specific mutations and mutation-based transmission of ABR to
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progeny through vertical gene transfer (VGT). and (Il) acquisition of external ABR
genes by horizontal gene transfer (HGT).

In short, chromosomal mutations that lead to ABR (I) result in changes in
cellular targets that are typically no longer able to bind the corresponding antibiotics,
(1) reduce the efficiency of antibiotic uptake by the bacterial cell, and (I11) increase
activity. Specific efflux pumps that cause the transport of the antibiotic from the
bacterial cell (IV) inactivate repressors of the expression of genes encoding enzymes
(in particular, B-specific lactamases) that inactivate the antibiotic (in this case, B-
lactams). antibiotics). Numerous mutations in chromosomal genes have been
identified, leading to resistance of many pathogenic bacteria to one or even several
antibiotics (which belong to most classes of antibiotics). Mutation-based acquisition
of ABRs is highly variable and varies significantly among bacterial pathogens [14,
27, 29, 48].

HGT of ABR genes within and between bacterial species is essentially
achieved through three major genetic mechanisms: transformation, transduction, and
conjugation. Transformation involves the transfer of naked DNA into a competent
recipient bacterium and its incorporation into the recipient chromosome by
homologous recombination. Transduction uses bacteriophages as a means of DNA
transfer and has been reported to play a role in the microbiome of cystic fibrosis
patients, especially Pseudomonas aeruginosa. Conjugation requires direct contact
between donor and recipient bacteria, which is often achieved through specific
cellular appendages/pili. DNA transfer by conjugation mainly involves mobile
genetic elements such as plasmids, transposons and integrons. However, the transfer
of chromosomal DNA from donor to recipient can also occur through conjugation. A
recently discovered fourth mechanism of horizontal plasmid transfer via extracellular
vehicles (EVs) detached from the outer membrane has been described for
Acinetobacter baumannii and Escherichia coli. However, the impact of EVV-mediated
plasmid transfer on ABR evolution is still unclear.

Conclusions:

The growing problem of antibiotic resistance presents a significant challenge to
global public health, threatening the efficacy of essential treatments for bacterial
infections. The key factors driving resistance include improper antibiotic use, genetic
mutations, and the horizontal gene transfer between bacteria. Specific bacterial
pathogens have increasingly demonstrated resistance to a range of antibiotics,
underscoring the urgency of addressing this issue. To mitigate the impact of drug
resistance, it is crucial to implement stricter antibiotic stewardship, promote research
into new antimicrobial agents, and develop novel strategies for managing bacterial
infections. A collaborative approach involving healthcare providers, researchers, and
policymakers is essential to safeguard the effectiveness of antibiotics and protect
public health in the future.
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Summary

The main goal of the study was to analyze the impact of key issue determinants

on pharmacists' career formation in general: a comprehensive estimation and modern
directions of pharmacist vocationalpotential. The study was a quantitative investiga-
tion and analysis of pharmacists’ vocational perspectives impressions and evaluations
of key issue of factors having influence on pharmacists’ occupational development in
Georgia, in general by using questionnaires. Were conducted a survey study. The in-
depth interview method of the respondents was used in the study. The approved
questionnaires were used (Respondents were randomly selected): Questionnaire for
pharmacist specialist, 810 pharmacist specialists participated in the study. Were used
methods of systematic, sociological (surveying, questioning), comparative,
mathematical-statistical, graphical analysis. The data were processed and analyzed
with the SPSS program. Also conducted descriptive statistics and regression analyses
to detect an association between variables. Statistical analysis was done in SPSS
version 11.0. A Chi-square test was applied to estimate the statistical significance and
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differences. We defined p< 0.05 as significant for all analyses. Pharmacists have a lot
of public health functions that can benefit from the unique experience of pharmacists,
which may include pharmacotherapy, pharmaceutical care, and pharmacy assistance.
In addition to dispensing medicines, pharmacists have proved to be an accessible
resource for information on health and medicines. Being a health care professional
means being part of a team that is focused on one goal- helping the patient achieve
better health. Pharmacists are a part of this health care team, and their duty is to help
the patients make the best use of their medication. This is a big job one that
pharmacists cannot do alone. Thus, within their profession, pharmacists have
developed other categories of pharmacy workers to help get the work done more
efficiently and allow pharmacists to be more focused on the patient. The were found
and estimated factors having influence on pharmacists’ professional development,
these factors were: Interesting and valuable (informative) work; The favorable
(prosperous) psychological climate within the collective in the colleagues’ team; The
possibility of career growth (development); The possibility of professional education
or training; The social importance of the profession; Independence in work. This
study explores the manifestation of scientific inquiry in understanding the key
determinants that shape pharmacists' career formation and vocational development.
By analyzing the critical factors influencing professional growth, the research offers a
comprehensive evaluation of the elements that impact pharmacists' career trajectories
in a global context. It delves into both traditional and contemporary determinants,
such as education, regulation, professional challenges, and evolving healthcare needs,
to provide a holistic view of the pharmacist profession's potential. Furthermore, the
study highlights modern directions in pharmacist vocational potential, offering
insights into emerging trends and opportunities that are shaping the future of the
profession. Through this in-depth analysis, the paper aims to contribute valuable
knowledge for improving career development strategies and fostering the growth of
the pharmacist workforce.

Keywords: Analyzing, impact, key, issue, determinants, pharmacists’, career
formation, pharmacist, vocational,potential.

INTRODUCTION

The field of pharmacy has evolved significantly over the years, driven by
advancements in science, technology, and healthcare. As a profession that is both
scientifically rigorous and deeply connected to public health, the formation of a
pharmacist's career is influenced by various determinants—ranging from educational
frameworks and technological innovation to societal needs and policy regulations.
The manifestation of scientific inquiry within pharmacy not only shapes the
knowledge base but also impacts the practical application of pharmacy practices in
real-world settings [1-2].

In this context, the study of pharmacists' career formation is vital, as it
encompasses an exploration of the factors that guide professional development and
vocational potential. Understanding how key issue determinants, such as the rise of
personalized medicine, the integration of artificial intelligence in drug discovery, and
evolving patient care models, impact career trajectories is crucial for shaping the
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future of the profession. This comprehensive estimation aims to analyze the dynamic
forces that influence pharmacists’ roles, highlighting modern directions for growth,
innovation, and specialization within the field [3-4].

By delving into the intersection of scientific progress and vocational
development, this research seeks to offer insights into how pharmacists can navigate
emerging challenges and opportunities, ensuring their continued relevance and
Impact in an ever-changing healthcare landscape [5-6].

The field of pharmacy is undergoing a profound transformation, driven by
rapid advancements in scientific inquiry, technology, and healthcare policies. As one
of the most integral professions within the healthcare system, pharmacists are tasked
with ensuring the safe and effective use of medications, improving patient care, and
contributing to public health initiatives. However, the process of career formation for
pharmacists is complex, shaped by numerous dynamic factors that extend beyond
traditional educational training. These factors include shifts in healthcare delivery
models, evolving pharmaceutical technologies, and changing regulatory frameworks,
all of which play a pivotal role in defining the professional path of future pharmacists
[7-8].

Central to this transformation is the role of scientific inquiry. The continuous
expansion of scientific knowledge—from the discovery of new drugs to innovations
in drug delivery systems and personalized medicine—directly influences the scope
and nature of a pharmacist’s duties. As the profession evolves, the integration of
cutting-edge technologies, such as artificial intelligence, genomics, and digital health
tools, has opened new career avenues, offering specialized roles that were previously
unimaginable. In this context, scientific inquiry serves not only as a foundation for
pharmaceutical practice but also as a catalyst for career development, pushing the
boundaries of what is possible within the profession [9-10].

Moreover, pharmacists today are expected to navigate a rapidly changing
healthcare landscape that demands a broader set of skills. The growing emphasis on
patient-centered care, along with global health challenges such as antimicrobial
resistance and chronic disease management, requires pharmacists to continually adapt
and enhance their competencies. This shifting paradigm necessitates a deeper
understanding of how key determinants—such as education systems, healthcare
policies, and technological advancements—affect the formation of a pharmacist’s
career. Understanding these influences is essential for preparing future generations of
pharmacists to thrive in an increasingly complex and specialized environment [11-
12].

The purpose of this comprehensive study is to analyze the key determinants
that impact pharmacists' career formation in the context of modern scientific
advancements. By evaluating how various factors—such as the integration of new
technologies, changes in healthcare models, and evolving professional
competencies—shape the career trajectories of pharmacists, this research aims to
provide insights into the future direction of the profession. Additionally, it seeks to
offer a holistic perspective on how pharmacists can maximize their vocational
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potential, ensuring they remain integral to healthcare systems worldwide while
advancing in their professional capacities [13-14].

Ultimately, this exploration underscores the need for a more dynamic approach
to pharmacist education and career development—one that aligns closely with the
ever-evolving scientific landscape and prepares pharmacists for the challenges and
opportunities of the future. By better understanding these key issue determinants, we
can better equip pharmacists to play an essential role in healthcare innovation, patient
outcomes, and public health [15-16].

The goal and objectives of the research

The main aim of the study was to analyze the impact of key issue determinants
on pharmacists' career formation in general: a comprehensive estimation and modern
directions of pharmacist vocationalpotential.

Research’s materials and methods

Research objectives are materials of sociological research: the study was
quantitative investigation by using survey (Questionnaire). The study was
quantitative investigation by using survey (Questionnaire). The in-depth interview
method of the respondents was used in the study. The approved questionnaires were
used (Respondents were randomly selected. Questionnaire for pharmacist specialist,
810 pharmacist specialists participated in the study. We used methods of systematic,
sociological (surveying, questioning), comparative, segmentation, mathematical-
statistical, graphical analysis. The data was processed and analyzed with the SPSS
program. Results and discussion: Questions and answers are given in the tables. On
each question are attached diagrams or table. Questionnaire and diagrams are
numbered. Study of the data was processed and analyzed with the SPSS program. We
conducted descriptive statistics and regression analyses to detect an association
between variables. Statistical analysis was done in SPSS version 11.0. A Chi-square
test was applied to estimate the statistical significance and differences. We defined p
< 0.05 as significant for all analyses. The study’s ethical items. In order to provide
the study’s ethical character each participant of it was informed about the study’s
goal and suggested of willingness of the work to be done. So, the respondents’
written or oral compliance was got on that issue. All the studies were carried out by
the selected organizations administrations’ previous compliance. Were used Informed
consent form for each respondent to participate in an anonymous survey. During the
whole period of research, the participants incognita was also provided. For the
international rules and criteria’ conformity this human subject comprising given
study was discussed and confirmed on the Bioethics Committee sessions of the
YSMU. In order to meet the objectives, set in the research we also used the results
obtained through analysis of available official information, studies and opinions
about pharmacists, as well as the methods of quantitative studies. The research
implementation required the following sub studies: the impact of key issue
determinants on pharmacists' career formation in general: a comprehensive estimation
and modern directions of pharmacist vocational potential.

147



RESULTS AND DISCUSSION:

The modern pharmacist's career is shaped by a complex array of factors, all of
which highlight the expanding role of scientific inquiry, technology, and evolving
healthcare practices. As these influences continue to grow, it is imperative that
pharmacy education, policy, and practice evolve in tandem. To harness the full
vocational potential of pharmacists, stakeholders in education, healthcare systems,
and professional organizations must collaborate to create frameworks that support the
development of pharmacists as leaders in scientific innovation, patient care, and
healthcare reform. By embracing the transformative forces at play and continuously
adapting to the changing healthcare landscape, pharmacists can ensure that they
remain essential contributors to the advancement of global health.

Despite these promising advancements, challenges remain. One significant
issue is the education and training of future pharmacists. The rapidly changing
landscape demands that pharmacy programs keep pace with emerging scientific
fields, technological tools, and evolving patient care needs. However, many existing
curricula still focus heavily on traditional pharmaceutical sciences and may not
adequately prepare students for the full spectrum of roles emerging in the profession.
A more flexible, interdisciplinary approach to pharmacy education, which integrates
technology, patient-centered care, and advanced research, is necessary to ensure that
pharmacists are equipped to thrive in the modern healthcare environment.
Additionally, professional development programs and continuous learning
opportunities must be prioritized to help practicing pharmacists stay current with
advancements in science, technology, and patient care practices.

Furthermore, the impact of healthcare policy and economics cannot be
overlooked. Reimbursement models, regulatory changes, and the financial constraints
of healthcare systems can all influence pharmacists’ career prospects. For example, in
some regions, the financial viability of expanding pharmacy services, such as clinical
consultations or preventive care, is still uncertain. Additionally, despite the increasing
recognition of pharmacists’ roles in patient care, reimbursement structures may not
yet fully reflect the breadth of services that pharmacists can offer. This underscores
the need for advocacy and policy reforms to ensure that pharmacists are adequately
compensated for their expanded roles and contributions to healthcare delivery.

Another important consideration is the global nature of pharmacy practice.
With the rapid spread of globalization, pharmacists are encountering a more diverse
range of health challenges. For instance, the management of chronic diseases,
antibiotic resistance, and mental health issues has become a global priority.
Pharmacists are at the forefront of addressing these challenges through their expertise
in medication management, patient education, and public health initiatives. As such,
the global impact of pharmacy practice provides both challenges and opportunities
for career growth. Pharmacists must cultivate a broader, international perspective,
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understanding diverse healthcare systems, cultural factors, and global health trends to
provide more effective care in an interconnected world.

Evaluate factors having influence on your professional development under 5-
points scale (system) (evaluate each factor). Report on the question- Evaluate factors
having influence on your professional development under 5-points scale (system)
(evaluate each factor). See-Table-1.

Table 1. Report of factors having influenced of respondents’ professional
development evaluated under 5-points scale (system).

Evaluate factors having influence on your professional development under 5-
points scale (system) (evaluate each factor)

Std.
Report Mean | Median | Deviation

Evaluate factors having influence on your professional
development under 5-points scale (system) (evaluate
each factor) -Interesting and valuable (informative)
work

4.03 |4.00 0.967

Evaluate factors having influence on your professional
development under 5-points scale (system) (evaluate
each factor) -The favorable (prosperous) psychological
climate within the collective in the colleagues’ team

4.04 |4.00 1.008

Evaluate factors having influence on your professional
development under 5-points scale (system) (evaluate
each factor) -The possibility of career growth
(development)

3.90 |4.00 1.075

Evaluate factors having influence on your professional
development under 5-points scale (system) (evaluate
each factor) - The possibility of professional education
or training

415 |4.00 0.969

Evaluate factors having influence on your professional
development under 5-points scale (system) (evaluate | 4.11 | 4.00 1.010
each factor) - The social importance of the profession

Evaluate factors having influence on your professional
development under 5-points scale (system) (evaluate | 4.08 | 4.00 1.036
each factor) - Independence in work

Source — studyresults

In your opinion, at what level it is possible to cease education? On the question
-In your opinion, at what level it is possible to cease education? Pharmacists’ 4.3%
answer -after getting specialist diploma (degree), pharmacists’ 11.2% answer- after
getting the specialist certificate, pharmacists’ 84.4% answer -education should not be
ceased [17-19].

On the question-have you used knowledge in the practice, obtained from
professional publications? Pharmacists’ 51.4 % answer yes, pharmacists’ 40.7%
answer —partially, pharmacists’ 7.9% answer-no. See Illustration-1.
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Have you used knowledge in the practice,

obtained from professional publications?

3 No
8%

1Yes
2 Partially 51%

41%

= 1Yes =2Partially =3 No

Illustration 1. Opinion of respondents having used knowledge in the practice,
obtained from professional publications.
Source — study results.

What issues (questions) of pharmaceutical activity are the most essential
(relevant) for you? (You can specify several answers).On the question-What issues
(questions) of pharmaceutical activity are the most essential (relevant) for you?
Pharmacists’ 64% answer new drugs (medications), about drugs generic, chemical
and brand names, pharmacists’ 59% answer psychology of communication (relations)
with customers , pharmacists’ 66.8% answer issues of pharmacotherapy of certain
diseases, pharmacists’ 68.9% answer the safety , effectiveness and quality of the
drugs (medications), pharmacists’ 70.6% answer pharmacology, pharmacodynamics
and pharmacokinetics issues, pharmacists’ 44.9% answer the normative legal
regulation of pharmaceutical activity, pharmacists’ 29.8 % answer drug technology
issues, pharmacists’ 13.6 % answer pharmacognosy, pharmacists’ 19% answer
pharmaceutical organization and economics and pharmaceutical business,
pharmacists’ 34.7% answer pharmacy management and pharmaceutical marketing ,
pharmacists’ 11.1% answer pharmacochemistry, pharmacists’ 11.9% answer
toxicology, pharmacists’ 33% answer clinical pharmacy , pharmacists’ 60.1% answer
pharmaceutical care, pharmacists’ 9.5% answer pharmaceutical analysis,
pharmacists’ 6.2 % answer toxicological chemistry, pharmacists’ 10.6% answer
pharmaceutical technologies, pharmacists’ 11.7% answer nutrition, pharmacists’ 22%
answer pharmaceutical cosmetics and perfume, pharmacists’ 18% answer social
pharmacy and public health, pharmacists’ 17.3% answer computer technology and
pharmaceutical information, pharmacists’ 16.3% answer phytotherapy, pharmacists’
22.6% answer routes of drug administration, pharmacists’ 19.5% answer drug forms
and drug design, pharmacists’ 24.2% answer drugs toxic effects, pharmacists’ 29.3%
answer rules of drug administration, pharmacists’ 15.3% answer cost-effectiveness
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and cost-benefits of drugs, pharmacists’ 32% answer terms and conditions of storage
of drug (Conditions and shelf-life) [20-22]. See Table-2.
Table 2. Mostly essential pharmaceutical activity issues for respondents.

What issues (questions) of pharmaceutical activity are the most essential (relevant)

for you? (You canspecifyseveralanswers).

Count Column N %
1 New drugs (medications), about drugs generic, 0
chemical and brand names 518 64.0%
2 Psychology of communication (relations) with 0
customers 478 59.0%
3 Issues of pharmacotherapy of certain diseases 541 66.8%
4 The safety, effectiveness and quality of the drugs 0
(medications) 558 68.9%
5 Pharmacology, pharmacodynamics and 0
Pharmacokinetics issues 512 70.6%
6 The normative legal regulation of pharmaceutical 0
activity 364 44.9%
7 Drug Technology issues 241 29.8%
8 Pharmacognosy 110 13.6%
9 Pharmaceutical organization and economics and 0
pharmaceutical business 154 19.0%
10 Pharmacy Management and pharmaceutical 0
Marketing 281 34.7%
11 Pharmachemistry 90 11.1%
12 Toxicology 96 11.9%
13 ClinicalPharmacy 267 33.0%
14 Pharmaceuticalcare 487 60.1%
15 Pharmaceutical Analysis 77 9.5%
16 ToxicologicalChemistry 50 6.2%
17 Pharmaceutical Technologies 86 10.6%
18 Nutrition 95 11.7%
19 Pharmaceuticalcosmeticsandperfume 178 22.0%
20 Social Pharmacy and Public Health 146 18.0%
21  Computer Technology and Pharmaceutical 0
Information 140 ki
22 Phytotherapy 132 16.3%
23 About routes of drug administration 183 22.6%
24 Drug forms and drug design 158 19.5%
25 Aboutdrugstoxiceffects 196 24.2%
26 About rules of drug administration 237 29.3%
27 About cost-effectiveness and cost-benefits of drugs 124 15.3%
28 About terms and conditions of storage of drug 0
(Conditions and shelf-life) 259 32.0%
29 Other 0 0.0%
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Source — studyresults

What is your attitude to qualification upgrading (improvement) study
courses?0n the question-What is your attitude to qualification upgrading
(improvement) study courses?Pharmacists’ 55.6% answer | learn with great pleasure,
pharmacists’ 38.6 % answer learning process rise interest to me, pharmacists’ 5.8%
answer -1 have indifferent attitude toward learning [23-24].

Pharmacists should see themselves as the main health care providers who can
use their clinical experience in various public institutions. Pharmacists will always be
an important health care provider based on their availability to patients through
community pharmacy setting. This specific role of provider should never be reduced,
as it serves the critical needs of patients (eg, dispensing and counseling for drug
experience in nonprescription drugs, compounding, vaccinations, and the use of
medication administration or monitoring devices) that not addressed by other health
care providers [25-26]. However, this does not exclude pharmacists serving as
suppliers of innovative alternative settings, such as outpatient clinics located in
pharmacies and other retail outlets; in independent practice with a focus on
medication management therapy, medication reconciliation, drug counseling or
Pharmacogenomic; institution or organization, where they are responsible for the
integration and promotion of patient care through the many other health care
providers to facilitate continuity of care community; or organizations that coordinate
research to improve practice through pharmacy practice based research networks [27-
29]. Pharmacy providers should look for opportunities to engage in professional
activities between patient care, when and where they occur or as they develop in
communities. For example, alternative practices may change to concentrate on
providing pharmacy and health services for adults and retirement communities, given
the growing number of them as Georgian population continues to age. Pharmacy
graduates who serve in the health services of Georgia, as these pharmacists to
develop innovative practice settings, they should be drivers for expansion within the
pharmacy practice in community, state and national levels. Pharmacy educators must
ensure that graduates have the necessary knowledge, skills, attitudes/values, and
practice experience, as well as confidence, drive, and entrepreneur spirit to be a
driving force for change in order to facilitate these and other advances in the scope
and type of community pharmacy practice [30-31]. Hospitals and other institutions
and facilities, such as outpatient clinics, drug-dependency treatment facilities, poison
control centers, drug information centers, and long-term care facilities, may be
operated by the government or privately. While many of the pharmacist’s activities in
such facilities may be similar to those performed by community pharmacists, they
differ in a number of ways. Additionally, the hospital, clinic or institutional
pharmacist has more possibility to interact closely with the prescriber and, therefore,
to promote the rational prescribing and use of drugs in larger hospital and
institutional pharmacies, is usually one of several pharmacists, and thus has a greater
opportunity to interact with others, to specialize and to gain greater expertise, having
access to medical records, is in a position to effect the option of drugs and dosage
regimens, to monitor patient compliance and therapeutic response to drugs, and to
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recognize and report adverse drug reactions; can more easily than the community
pharmacist assess and monitor patterns of drug usage and thus recommend changes
where necessary serves as a member of policy-making committees, including those
concerned with medicine choice, the use of antibiotics, and hospital infections and
thereby actions of the preparation and composition of an essential-drug list or
formulary is in a better position to educate other health professionals about the
rational use of drugs, more easily participates in studies to determine the beneficial or
adverse effects of drugs, and is involved in the analysis of drugs in body fluids ,can
control clinical manufacture and acquisition of drugs to ensure the supply of high-
quality products, takes part in the planning and implementation of clinical trials [32-
33].

Patient safety is a priority for all professionals - pharmacists - who care about
the health. Patient safety is defined as the prevention of harm to patients, including by
errors. For centuries, pharmacists were guardians / safeguards against “poisons” of
substances that can cause harm to society. Now more than ever, pharmacist’s
responsibility is receiving safely the medication to the patient [34-36].

Protecting the people is the primary goal of pharmacy boards. On a broad
scale, this mission requires a pharmacist to attend university for a specific number of
years and to pass the state competency examination. Boards also set the parameters
for what happens if a law or regulation is violated, what penalties result, and what
infractions can cause if a pharmacist lose his or her license [37-39].

Pharmacy is one of the most regulated professions in the western countries and
pharmacist profession is one of the most ethically challenging position. In EU
countries state boards regulate, administer and influence every phase of pharmacy
practice, including the demands and licensing testing for pharmacist. In western
countries each state board is staffed up of pharmacists who come from every practice
area — hospitals, clinic, chains, independent pharmacies, pharmaceutical factory,
industrial pharmacy — as well as at least one consumer (non pharmacist)
representative. In most states, pharmacy board members are appointed by the
government [40-42].

The health carebrigade composes of the patient and all the health care
professional specialists who have liability for patient care. This health carebrigade
demands to be well determined, and cooperation needs to be actively sought.
Pharmacists have considerable character and role to play in this brigade. Pharmacists
must demand to acclimatize their skills, knowledge, information and attitudes to this
innovated role, which consolidates all traditional pharmaceutical sciences with
hospital/clinical aspects of the patient care, clinical/hospital skills, management,
administration and communication skills, active cooperation with medical brigade
and solving of drug-related issues. If they are to be recognized as full members of the
health care brigade, pharmacists will demand to adopt the essential attitudes required
by health professional specialists laboring in this space: visibility, liability, duty,
responsibility, accessibility in a working practice targeted at the general population,
commitment to confidentiality and patient orientation. Pharmacists will demand to be
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competent, qualified, knowing and possess all that vision, opinion and a voice to fully
integrate themselves into the health care brigade [43-44].

In western countries are actively working clinician pharmacist, pharmacist and
family doctor system, it plays an important role in pharmaceutical care. In western
countries and in many developing countries pharmacist professions a regulated sector
in health, as well as family medicine. Pharmacist,as well as the family doctor, needs
higher education, further Diploma, and continuing pharmaceutical education,
Pharmacist's license and periodic accreditation. in pharmacy, on pharmacists position
works only higher pharmaceutical education specialists, Who graduated by the state
recognized and accredited universities, and colleges. In Georgia pharmacist further
diploma , continuing pharmaceutical education, pharmacist licensing and
accreditation regulatorylegislative base is not perfect. Today, the pharmacist
profession in Georgia is impaired, pharmacist profession is deleted from health
adjustable medical fields, Therefore degree in pharmacy or higher education in
pharmacy losing profession opinion and values. In Georgia not conducted
pharmacists certification, re-certification, accreditation and licensing state programs.
Thereforeprofession pharmacist specialty becomes given position by the pharmacy
owner, and not only from the university awarded qualification. Because of the above
reasons in Georgia in drugstores for pharmacist position is no longer necessary
higher pharmaceutical education, in drugstore any person has the right to work as a
pharmacist position, any educated person or a person without medical or
pharmaceutical education may be given a "position™ Pharmacist "according pharmacy
owner desired, pharmacy profession granting needs 4-5 year studyat medical and
other universities.In Georgia drugstore pharmacist interpreted as the only drug-
dealer-seller. Pharmacist as regulated medical specialists ignored in Georgian Health-
care System. That is why higher pharmaceutical education system should be moved
to a new model direction, which will be more focused onpharmacotherapy,
pharmaceutical care, and clinical pharmacy. Therefore, in future pharmacist
profession in Georgian health care system should become most important link. In
the state health policy, it is necessary to develope pharmacist profession's concepts
and common principles. pharmacist profession should become regulated health care
job, look like family doctor. In Georgia should be developed and implemented
pharmacists registration, licensing, and accreditation new standards accordance with
international pharmaceutical programs. Also qualified pharmacist in Georgia should
have the right to work as pharmacist in other European Countries. Georgian
pharmacist Certificate should have recognition in western countries, and Georgia
should create pharmacist registration standard which is exist in Great Britain and
other Western countries [45-46].

As pharmacists proceed to become more clinically-oriented health care
professionals, with increased responsibilities, liability and accountabilities for
pharmaceutical care clear pathways for workforce development, coupled with
professional recognition and credentialing of practitioners, is an important
consideration. This represents a clear opportunity for transnational collaboration and
further opportunities for transnational recognition of advanced capabilities for the
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pharmacy workforce. An obviously display and assurance of competence and
facilities that is well-proportioned with progressive and expert practice is an
obviously message to fostered public that pharmacists own this competence;
occupational recognition, credentialing and quality assured specialism are part of this
to show of competence, skills and capability. There is in the interest of patients,
health systems and pharmacist profession that were develop a common and shared
understanding of what we mean by specialization and by innovative practice. This is
a key driver for future workforce perfection. [47-48]

The rational use of drugs remains the exception rather than the rule. For those
people who do take medicines, more than half of all prescriptions are incorrect and
more than half of the people involved fail to get them correctly. In additive, there is
growing concern at the increase in the global spread of antimicrobial resistance, a
major public health challenge. The global trend is for pharmacy to continue to
become a more clinical, patient-facing profession, with enhanced responsibilities and
accountabilities for pharmaceutical care in clinical environments; hence, clear
pathways for workforce development, coupled with professional acknowledgment
and credentialing of practitioners, becomes an important consideration. There is a
clear opportunity for transnational collaboration and further opportunities for
transnational recognition of advanced skills, capabilities for the pharmacy workforce
management [49-50].

Responsible use of medicines implies that health-system stakeholder activities
and capabilities are aligned to ensure that patients receive the right medicines at the
right time, use them appropriately, and benefit from them. Bringing the right drugs to
the patients who need those demands the engagement of all actors, including state,
governments, and a vision on how to integrate society, public, people and private
interests and to mobilize resources. While appropriate drug therapy is safer and more
cost-effective than other treatment alternatives, there is no doubt that the personal and
economic consequences of inappropriate drug therapy are enormous. It is important
for public and people to be guaranteed that spending on pharmaceuticals represents
good value for money. In view of their extensive academic background and their
traditional role in preparing and providing medicines and informing patients about
their use, pharmacists are well positioned to expect responsibility for the management
of drug therapy [51-52].

Pharmacists,as well noted as druggists, who are health care team
professionals, they working in pharmacy (drug-story), the field of health sciences
focusing on safe and effective using drugs. The pharmacist is a part of the health
care team directly engaged with patient care services. The pharmacists hold
universitydegree level training and education to consider the pharmacological
mechanisms and actions of drugs, pharmacology, pharmacotherapy, toxicology, drug
uses, therapeutic roles, side effects of drugs, possible drug interactions, and checking
parameters [3]. This is engaged to Botany, biology, anatomy, chemistry, physiology,
histology, Biophysics and pathophysiology. Pharmacists interpret and communicate
this particularized information to patients, physicians, doctors and other health care
producers [53-54].
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Being a health care professional means being part of a team that is focused on
one goal: helping the patient achieve better health. Pharmacists are a part of this
health care team, and their duty is to help the patients make the best use of their
medication. This is a big job one that pharmacists cannot do alone. Thus, within their
profession, pharmacists have developed other categories of pharmacy workers to help
get the work done more efficiently and allow pharmacists to be more focused on the
patient [55-56].

Common pharmacies have been providing health care for many years, via
giving consultation, advice, providing and delivering medicine when needed, or
referring patients to other health care professionals. This report, however, reflects and
represent the embedding of a formalized approach whereby pharmacies are covering
for these services, and where self-care through pharmacists is measured as an integral
part of the health system [57-58].Pharmacists are health professionals who are
dispensing prescription drugs to patients, also provide information about the
medicines ordered by doctors. They explain the doctors' instructions to patients so
that, people can safely and effectively use these medications. Another big issue is
ensuring that drugs are used reasonably and rationally. This demands that patients get
drugs assign to their clinical/hospital necessity, in doses that meet their own
individual needs for the sufficient period of time, and at the lowest cost to them and
their public [59-60].A pharmacist is a personality who is professionally competent
and qualified to prepare and dispense medicine. The Pharmacist dispense drugs,
check patient’s health, and make sure that drugs do not interact in a harmful route.
Pharmacist are drug experts eventually interested about their patients’ wellness and
health. Public health service interventions, higher level pharmaceutical care, rational
pharmacotherapy and effective medicines supply chain management are main
components of an accessible, sustainable, affordable and equitable health care system
which ensures the efficacy, safety and quality of drugs. It is clear that pharmacy has a
great role to play in the health sector reform process [61-62]. To do it so, although,
the role of the pharmacist needs to be redefined and reoriented. Pharmacists have the
capability and possibility to enhance therapeutic results and patients’ quality of life
within accessible resources, and must position themselves at the forefront of the
health care system. The movement towards pharmaceutical care is a critical factor in
this matter. While efforts to communicate the proper information to patients are as
significant as providing the medicine itself. Pharmacists also have a vital contribution
to make to patient care through managing pharmacotherapy and concurrent non-
prescription or alternative therapies [63-64].

On the question to what extent, you have realized your professional capabilities,
skills and habits? Pharmacists’ 18.4% answer -to the full extent, pharmacists’ 46.3%
answer -partially, more than 50% of own potential, pharmacists’ 24.7% answer-
partially, less than 50% of own potential, pharmacists’ 10.6% answer-cannot say.See
Table-3.
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Table 3. To what extent respondents have realized professional capabilities, skills
and habits.

To what extent you have realized your professional capabilities, skills and habits?

Frequency | Percent | ValidPercent | CumulativePercent
Valid | 1 To thefullextent 149 18.4 18.4 18.4

i 0,
2 Partlally,_ more than 50% of 375 463 163 64.7
own potential

i 0,
3 Partlally1 less than 50% of 200 04.7 4.7 89.4
own potential
4 Cannotsay 86 10.6 10.6 100.0
Total 810 100.0 | 100.0

Source — studyresults

Evaluate factors having influence on your professional development under 5-
points scale (system) (evaluate each factor). Evaluate factors having influence on
your professional development under 5-points scale (system) (evaluate each factor) -
Interesting and valuable (informative) work. On the question-Evaluate factors having
influence on your professional development under 5-points scale (system) (evaluate
each factor) -Interesting and valuable (informative) work-pharmacists’ 2.6% evaluate
by 1 point, pharmacists’ 4.9% evaluate by 2 points, pharmacists’ 14.7% evaluate by 3
points, pharmacists’ 42% evaluate by 4 points, pharmacists’ 35.8% evaluate by 5
points.

Evaluate factors having influence on your professional development under 5-
points scale (system) (evaluate each factor) -The favorable (prosperous)
psychological climate within the collective in the colleagues’ team.On the question-
Evaluate factors having influence on your professional development under 5-points
scale (system) (evaluate each factor) -The favorable (prosperous) psychological
climate within the collective in the colleague’s team. -pharmacists’ 3.1% evaluate by
1 point, pharmacists’ 4.2% evaluate by 2 points, pharmacists’ 17.7% evaluate by 3
points, pharmacists’ 35.6% evaluate by 4 points, pharmacists’ 39.5% evaluate by 5
points. See Illustration-1.

Evaluate factors having influence on your professional development under 5-
points scale (system) (evaluate each factor) -The possibility of career growth
(development).On the question-Evaluate factors having influence on your
professional development under 5-points scale (system) (evaluate each factor) -The
possibility of career growth (development)-pharmacists’ 5.1% evaluate by 1 point,
pharmacists’ 5.2% evaluate by 2 points, pharmacists 17.2% evaluate by 3 points,
pharmacists’ 39.6% evaluate by 4 points, pharmacists’ 33% evaluate by 5 points. See
Table-4.
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Table 4. The possibility of career growth (development)of respondents’, having
influence on professional development, evaluated under 5-points scale (system).

Evaluate factors having influence on your professional development under 5-
points scale (system) (evaluate each factor) -The possibility of career growth
(development)

Frequency Percent | ValidPercent CumulativePercent
Valid |1 41 5.1 5.1 5.1
2 42 5.2 5.2 10.2
3 139 17.2 17.2 27.4
4 321 39.6 39.6 67.0
5 267 33.0 33.0 100.0
Total | 810 100.0 100.0

Source — studyresults

Evaluate factors having influence on your professional development under 5-
points scale (system) (evaluate each factor) — “The possibility of professional
education or training”. On the question-Evaluate factors having influence on your
professional development under 5-points scale (system) (evaluate each factor) - The
possibility of professional education or training-pharmacists ‘2.3 % evaluate by 1
point, pharmacists’ 3.7% evaluate by 2 points, pharmacists’ 15.3% evaluate by 3
points, pharmacists’ 33.8% evaluate by 4 points, pharmacists’ 44.8% evaluate by 5
points. See Illustration-2.

Evaluate factors having influence on your professional
development under 5-point scale (system) (evaluate each
factor) - The possibility of professional education or training

Y%

60.0

44.8
40.0 33.8
0o 2 — [ ]
4 5

1 2 3

Illustration 2. The possibility of professional education or training of respondents’,
having influence on professional development, evaluated under 5-points scale
(system).

Source — study results.

Evaluate factors having influence on your professional development under 5-
points scale (system) (evaluate each factor) — “The social importance of the
profession”.On the question-Evaluate factors having influence on your professional
development under 5-points scale (system) (evaluate each factor) - The social
importance of the profession-pharmacists’ 3.5% evaluate by 1 point, pharmacists’
3.8% evaluate by 2 points, pharmacists’ 14% evaluate by 3 points, pharmacists’ 36%
evaluate by 4 points, pharmacists’ 42.7% evaluate by 5 points.
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Evaluate factors having influence on your professional development under 5-
points scale (system) (evaluate each factor) — “Independence in work”. On the
guestion-Evaluate factors having influence on your professional development under
5-points scale (system) (evaluate each factor) - Independence in work-pharmacists’
3.8% evaluate by 1 point, pharmacists’ 4.1% evaluate by 2 points, pharmacists’
14.6% evaluate by 3 points, pharmacists 34.9% evaluate by 4 points, pharmacists’
42.6% evaluate by 5 points. See Illustration-3

Evaluate factors having influence on your professional
development under 5-point scale (system) (evaluate each factor)
- Independence in work

%

50.0

42.6
40.0 349
30.0
20.0 14.6
10.0 3.8 41 -
0.0 — —
3 4 5

1 2

Illustration 3. Independence in workof respondents’, having influence on
professional development, evaluated under 5-points scale (system).
Source — study results.

The career formation of pharmacists has always been shaped by scientific and
professional developments. However, with the rapid advancement of healthcare
technologies, evolving scientific research, and the global shifts in healthcare needs,
the profession is experiencing an unprecedented transformation. This discussion
delves into the key issue determinants affecting pharmacists' careers and the modern
directions that are steering the vocational potential of pharmacists in the 21st century.

One of the primary determinants of pharmacists’ career formation is the
continuous advancement in scientific inquiry. The pace of innovation in
pharmacology, biotechnology, and personalized medicine has radically altered the
responsibilities of pharmacists. In particular, the increasing complexity of drug
therapies—driven by genetic research and biotechnology—requires pharmacists to
acquire specialized knowledge. Pharmacists are now expected to understand genetic
profiles, tailored drug regimens, and the mechanisms of drug resistance, necessitating
a shift in how they are trained and the types of roles they undertake. This has led to
the emergence of specialized roles, such as pharmacogenomics specialists, clinical
research coordinators, and drug safety experts, all of which reflect the growing
demand for pharmacists who are not only experts in drug distribution but also in
cutting-edge scientific applications.

Moreover, the rise of digital health tools, including telemedicine, electronic
health records (EHR), and artificial intelligence (Al), has significantly impacted the
way pharmacists interact with patients, healthcare providers, and the wider medical
community. These tools not only streamline pharmacy operations but also provide
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pharmacists with enhanced capabilities to monitor drug efficacy, identify potential
drug interactions, and improve patient adherence. As these technologies continue to
evolve, pharmacists must adapt by gaining proficiency in their use and integrating
them into their practice. This digital shift is creating new opportunities for
pharmacists in areas such as health informatics, clinical data analysis, and
personalized medication management, which were once outside the traditional scope
of the profession.

In addition to technological advances, evolving healthcare policies and delivery
models play a crucial role in shaping pharmacists' careers. As healthcare systems
worldwide move toward more patient-centered approaches, pharmacists are
increasingly being recognized as key players in the multidisciplinary healthcare team.
Their role in disease prevention, health promotion, and medication management is
growing, especially in the context of chronic disease management and preventive
care. This shift requires pharmacists to develop broader skill sets, including advanced
communication, patient counseling, and interprofessional collaboration. In many
countries, pharmacy practice is expanding beyond traditional dispensing roles to
include direct patient care responsibilities, such as administering vaccinations,
conducting health screenings, and providing medication therapy management
services. These expanded duties not only enhance the value of pharmacists in the
healthcare system but also provide new career opportunities that emphasize patient
interaction and health outcomes.

Conclusions:

» The professional trajectory of pharmacists is inextricably linked to the ongoing
advancements in science, technology, and healthcare delivery models. As a result,
the formation of a pharmacist’s career is increasingly shaped by a dynamic
interplay of factors, including the rapid evolution of pharmaceutical sciences, the
integration of digital health tools, and shifting healthcare policies. This
comprehensive study has highlighted the significant role scientific inquiry plays in
expanding the scope of pharmacy practice, from personalized medicine to drug
safety and pharmacogenomics, thus creating new career paths and professional
opportunities for pharmacists.

» The introduction of emerging technologies such as artificial intelligence, health
informatics, and telemedicine has further enhanced the capabilities of pharmacists,
positioning them as essential players in modern healthcare systems. These
advancements not only improve patient care but also open new vocational avenues
for pharmacists, ranging from clinical data analysis to personalized drug
management. Similarly, evolving healthcare policies that emphasize patient-
centered care have led to the expanded role of pharmacists in preventive care,
medication therapy management, and chronic disease management, reinforcing
their growing importance in multidisciplinary healthcare teams.

» However, despite the promising developments, the profession must address several
challenges, notably in the realm of education and professional training. The current

160



pharmacy curriculum must adapt to keep pace with scientific progress and
technological innovations. The integration of interdisciplinary knowledge and
skills into pharmacy education is essential to prepare future pharmacists for the
complexities of modern practice. Moreover, continuous professional development
programs are critical to ensuring that practicing pharmacists remain proficient in
emerging areas of expertise.

» To maximize their vocational potential, pharmacists must not only embrace these
new scientific and technological advancements but also advocate for policy
changes that recognize the full scope of their evolving roles. The need for
comprehensive, forward-thinking strategies—spanning education, healthcare
policy, and professional development—is crucial to enabling pharmacists to fully
contribute to global health challenges. As healthcare systems continue to evolve,
so too must the role of the pharmacist, ensuring they remain at the forefront of
scientific inquiry, patient care, and health innovation.

> The future of pharmacy lies in the ability of pharmacists to adapt to the ever-
changing landscape of healthcare and scientific progress. By embracing new
opportunities for specialization, advancing their knowledge, and expanding their
professional scope, pharmacists can ensure they continue to play a pivotal role in
improving patient outcomes, advancing public health, and shaping the future of
healthcare delivery.
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Section 2. Results of fundamental and applied scientific research of potential and new medicines
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Summary

The aim of the research was to study and analyze features of investigating of
characteristics the simulation of inflammatory pain via AMPA receptor subunits and
pharmacotherapy management strategic in general. Inflammatory pain is a major
clinical challenge, characterized by heightened sensitivity and persistent discomfort
resulting from complex neural mechanisms. Among the key contributors to this pain
process are AMPA receptors, which play a pivotal role in fast excitatory
neurotransmission and pain sensitization. This investigation explores the
characteristics of inflammatory pain simulation through the modulation of AMPA
receptor subunits, focusing on how their activation and trafficking influence pain
pathways. Additionally, we assess various pharmacotherapy strategies targeting
AMPA receptor activity as potential treatments for inflammatory pain. The study
examines both receptor antagonists and allosteric modulators as possible therapeutic
options, highlighting their efficacy in reducing pain intensity and preventing its
171


mailto:n.sulashvili@ug.edu.ge

chronic progression. By elucidating the functional roles of AMPA receptor subunits
and reviewing contemporary pharmacological approaches, this research offers
valuable insights into novel treatment strategies for managing inflammatory pain and
improving patient outcomes. The pharmacotherapy management of inflammatory
pain requires an individualized approach, with consideration of both the underlying
pathophysiology and the specific pain mechanisms. Targeting the AMPA receptor
subunits, along with the use of NSAIDs, opioids, biologics, and other analgesics,
offers a comprehensive strategy to control inflammation and pain. Combining these
therapies with emerging strategies such as gene therapy and RNA interference may
enhance the precision and efficacy of treatments in the future, potentially reducing
the reliance on systemic medications and minimizing side effects. As new molecular
targets and therapeutic approaches continue to be explored, personalized pain
management strategies will likely become more refined, offering patients better
outcomes and improved quality of life.

Keywords: Investigating, Simulation Inflammatory Pain, AMPA Receptor,
Pharmacotherapy Management.

Introduction:

The biochemical property that distinguishes AMPARs and kainate receptors
(KARs) from NMDARs is their solubility in detergents. NMDARSs require much
more aggressive cleaning agents to dissolve them than AMPARs and KARs. The
properties of the membrane surrounding the receptors and the mechanism of receptor
docking are likely to vary significantly between iGIuR subtypes. Lipids are often
found in ion channel structures. In fact, cholesterol and fatty acids modulate the
function of NMDAR and KAR ion channels, respectively. Cholesterol deficiency in
cultured hippocampal neurons results in redistribution of synaptic AMPARSs.
However, it was only recently that lipids were found to be associated with AMPARS
[1-3].

Lipid density was observed in a heterotetrameric AMPAR architecture
consisting of GluA1 and GluA2 in complex with TARP y-8. These lipids must have
been transfer-red from HEK cells in which the receptor complex was expressed.
Interestingly, the li-pids surrounding the GIuA2-CNIH3 complexes are organized
differently than the lipids of the GIuAl-GIluA2-TARP-y-8 complex. These
observations have led to the hypothesis that lipids may play a functional role in the
assembly and action of accessory subunits and may play roles in different classes of
AMPAR accessory subunit complexes [4-5].

TARPs were required to keep the channel gate open in the detergent because
no free TARP structures supported the open gate architecture despite being bound to
an agonist plus a desensitizing blocker or potentiating toxin. AMPAR-TARP
complexes exhibit higher open probabilities and longer residence times at higher
conductance levels than AMPARs without TARP, suggesting that TARP stabilizes
the conformation of open and activated channels. The allosteric relationship between
agonist binding and blockade can be disrupted by detergent, as is known to occur
with nicotinic acetylcholine receptors. Therefore, it is possible that TARP recruits
lipids into the complex and creates a membrane-mimicking environment [6-8].Some
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complex-stabilizing lipids may be absent in non-neuronal cells but are present in
brain lipids. This is supported by the observation that different detergent conditions
were optimal for AMPAR solubilization in the brain compared to recombinant
expression systems such as Sf9 and HEK cells. Identification of the lipid composition
of native AMPARs will be challenging but may be critical to understanding the
function of AMPAR accessory subunit complexes [9-10].

The postsynaptic receptor cycle is a complex and poorly understood cell
biological process. Although it is clear that disruptions in the interactions between
many of the dozens of proteins that mediate exo- and endocytosis can influence
synaptic function and plasticity, a clear interpretation of the outcomes requires a
much more complete understanding of the role that these proteins play in post activity
synaptic. The proteins such as NSF, synaptobrevin, and amphiphysin play roles in the
presynaptic vesicle cycle, little is currently known about the postsynaptic localization
or function of these proteins. The unexpected finding that NSF directly interacts with
AMPARSs suggests that other proteins involved in vesicle fusion or endocytosis also
serve dual functions as receptor chaperones or play other important roles in
maintaining PSD integrity [11-12].

Although there is still no consensus regarding AMPAR cycling rates and the
direct role of constitutive turnover in rapid forms of synaptic plasticity, it is likely
that regulated endocytosis and exocytosis will become an important mechanism for
rapidly influencing synaptic strength. It is possible that AMPAR components cycle
too slowly to play a role in LTP and LTD (as suggested by half-life studies).
Alternatively, long-term modulation of the relative rates of exo- and endocytosis may
play an important role in homeostatic forms of plasticity such as: Synaptic scaling or
activity- or development-dependent modifications. In the location of receptors acting
over time. Finally, it remains to be seen that the role of the regulation of AMPAR-
binding proteins plays in fast and slow forms of central synaptic plasticity. It is
unclear whether introducing more receptors into the membrane without the resources
to trap those receptors at the synapse would be beneficial. It is possible that long-term
changes in the number of receptors at the synapse require both the delivery of more
receptors to the membrane and an increase in the ability to bind and immobilize these
receptors [13-14].

The mechanism of channel activation by partial agonists remains unclear.
Single-channel recording measurements of AMPA receptors have shown that three or
four conductance levels can be observed from a single channel, and these
conductance levels are the same for full and partial agonists. Populations with higher
conductance levels are favored at higher agonist concentrations, but at any given
concentration, higher conductance levels are more common among full than partial
agonists. The concentration dependence is consistent with a model in which each
subunit has a gate that promotes ionic conduction, and the more the gate is open, the
higher the conductivity. However, since conductance levels are similar for all
agonists, this suggests that gate opening is an all-or-none process. That is, the signal
from the ligand-binding domain leads to a coordinated change in the structure of the
channel region. The question then becomes whether this change is caused by a
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particular conformation of the ligand-binding domain (e.g., complete closure of the
lobe), or whether multiple conformations can cause the same change, perhaps with
different probabilities, or may be a combination of the two changes models [15-17].

A-Amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid-type (AMPA-type)
glutamate receptors (AMPARS) play a crucial role in synaptic plasticity within the
central nervous system. While there is anatomical evidence suggesting the presence
of AMPAR expression in the peripheral nervous system, the functional significance
of these receptors in vivo remains unclear. To address this knowledge gap,
we used mice with specific deletions of key AMPAR subunits, GIuAL, exclusively in
peripheral pain-sensing neurons (nociceptors). Importantly, we maintained the
expression of these subunits in the central nervous system. The nociceptor-specific
deletion of GIuAl resulted in the disruption of calcium permeability and a diminished
response to capsaicin stimulation in nociceptors. The deletion of GIluAl, led to
reduced mechanical hypersensitivity and sensitization in models of chronic
inflammatory pain and arthritis. Further investigation unveiled that GluA1-containing
AMPARs played a regulatory role in the nociceptors' responses to painful stimuli in
inflamed tissues, influencing the excitatory signals transmitted from the periphery
into the spinal cord. Consequently, the application of AMPAR antagonists to the
periphery alleviated inflammatory pain by specifically targeting calcium-permeable
AMPARs, without affecting physiological pain or causing central side
effects. Exosomes, nanoscale particles secreted by cells (typically ranging from 30 to
150 nm in size), carry a diverse array of biological molecules, including nucleic
acids, proteins, and lipids. These exosomes are recognized for their crucial roles in
facilitating intercellular communication. Leveraging their inherent stability, low
immunogenicity, and impressive tissue/cell penetration capabilities, exosomes show
promise as advanced platforms for targeted drug and gene delivery. Despite their
potential, practical applications of exosomes may encounter limitations, such as
inadequate targeting ability or low efficacy in specific cases. To address these
challenges, various strategies have been employed to engineer exosomes derived
from cells, aiming to enhance their selectivity and effectiveness in drug and gene
delivery. To address this issue, we used mice specifically lacking of the key AMPAR
subunits, GIuA1l, in peripheral, pain-sensing neurons (nociceptors), while preserving
expression of these subunits in the central nervous system. Nociceptor-specific
deletion of GIuA1l led to disruption of calcium permeability and reduced capsaicin-
evoked activation of nociceptors. Deletion of GIluAl, led to reduced mechanical
hypersensitivity and sensitization in models of chronic inflammatory pain and
arthritis. We generated exosomes containing GIuAl and introduced them to mice
around nociceptors, observing a reverse effect compared to GIuAl deletion. Mice
treated with exosomes were more sensitive to pain [18-20].

Cysteine trapping studies (i.e., introducing two cysteines to determine whether
a disulfide can form) have been used to determine the proximity of different parts of a
protein or the proximity of two proteins or subunits. A criticism of this method is that
proteins are dynamic structures and very rare conformations can potentially be
captured. In this case, the disadvantage of the method may turn out to be an
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advantage. Partial agonists can activate the channel through a relatively rare
transition to a fully closed lobe conformation, and then cysteine capture should be
able to stabilize this form for further analysis by X-ray crystallography, NMR
spectroscopy, and radioligand binding. Here we show that upon binding of glutamate,
kainate, and CNQX, the A452C/S652C ligand-binding domain of GIuA2 can be
captured in a gated manner[21-23].

The Fast excitatory synaptic transmission in the mammalian brain is largely
mediated by AMPA-type ionotropic glutamate receptors (AMPARS), which are
activated by the neurotransmitter glutamate. At synapses, AMPAR function is
regulated by accessory subunits, a diverse set of membrane proteins associated with
the core pore-forming AMPAR subunits. Each accessory subunit provides distinct
functional modulation of AMPARSs, ranging from regulation of transport to modeling
jon channel opening Kinetics. Understanding the molecular functioning of these
complexes is essential to deciphering synaptic modulation and its global role in
cognitive activities such as learning and memory [24-25].

The pore-forming AMPAR subunits assemble into homo- and heterotetramers.
A structural feature that generally distinguishes AMPARs and iGIuRs from other
ligand-gated cation-permeable tetrameric ion channels is the change in symmetry
between the extracellular domains and the TMD; The NTD and LBD form dimers,
and the TMD is a tetramer. Ligands that connect the LBD to the TMD and are part of
the triggering mechanism compensate for this change in symmetry. Moreover, the
transition between DTN and LBD involves domain swapping; Within each subunit,
the NTD dimer partners differ from the LBD dimer partners. Free NTD-LBD linkers
allow such domain substitution. Among the iGIuRs, the architecture of GluD1 is
distinct and does not exhibit domain switching, maintaining the flexibility of the
NTD-LBD linker [26-28].

The pharmacotherapy management of inflammatory pain requires an
individualized approach, with consideration of both the underlying pathophysiology
and the specific pain mechanisms. Targeting the AMPA receptor subunits, along with
the use of NSAIDs, opioids, biologics, and other analgesics, offers a comprehensive
strategy to control inflammation and pain. Combining these therapies with emerging
strategies such as gene therapy and RNA interference may enhance the precision and
efficacy of treatments in the future, potentially reducing the reliance on systemic
medications and minimizing side effects. As new molecular targets and therapeutic
approaches continue to be explored, personalized pain management strategies will
likely become more refined, offering patients better outcomes and improved quality
of life.

The goal and objectives of the research

The aim of the research was to study and analyze features of investigating of
characteristics the simulation of inflammatory pain via AMPA receptor subunits and
pharmacotherapy management strategic in general.

Research’s materials and methods
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Animal Models and Pain Induction

Adult male and female rats (weighing 200-250g) were used for the
experiments. Pain was induced using formaldehyde injection to simulate
inflammatory pain. Rats were subcutaneously (s.c.) injected with 15 puL of a 5%
formaldehyde solution (formalin) on the dorsal surface of the hind paw. The duration
of licking behavior on the formalin-injected paw was recorded at 5-minute intervals
for up to 45 minutes post-injection. In an additional set of experiments, rats were
injected with 50 pL of 5% formaldehyde, and the number of grimaces was counted at
intervals ranging from 1 to 60 minutes following the injection. Gust responses,
recorded at 5-minute intervals, were used to calculate the average gust responses per
minute. Observers were blinded to the treatment groups and genetic background of
the animals.For thermal hyperalgesia studies, mice were treated with Complete
Freund's Adjuvant (CFA) and paw withdrawal latency was measured using the
thermal hyperalgesia test. The paw withdrawal latency in the inflamed paw was
compared to the contralateral, non-inflamed paw to determine the percentage
reduction in response time. Additionally, mechanical hyperalgesia was assessed by
the von Frey filament test.

Mouse Models

SNS GIluA1-/- and GluAl-/-+ exosome-bearing mice were used to examine the
effects of AMPA receptor subunit deletion on inflammatory pain responses. CFA-
induced thermal and mechanical hypersensitivity were evaluated, with statistical
differences noted between groups (P < 0.05). No significant differences were
observed between the SNS GIluAl-/- and GIluAl-/-+ exosome-bearing littermates in
the thermal and mechanical hypersensitivity assessments.

Cell Culture and Plasmid Construction

Mouse bone marrow-derived mesenchymal stem cells (BMSCs) were cultured
in minimal alpha essential medium (MEM; Gibco) supplemented with 10% fetal
bovine serum (BI) and 1% penicillin-streptomycin. The cells were maintained at
37°C and 5% CO2. The mouse GIuA2 coding sequence was cloned into the PGMLYV -
4931 vector (Genome Ditech). GluA2-overexpression or control plasmids were
transfected into 293T cells using the HG transgene reagent (Genome Ditech). After
20 hours, the culture medium was replaced with fresh medium, and viruses were
isolated through sequential centrifugation. BMSCs were then infected with the viral
supernatants, and puromycin selection was employed to obtain stable cell lines
overexpressing GIuA2. Gene overexpression was confirmed using quantitative PCR
(gPCR) and Western blotting.

Exosome Isolation and Characterization

Exosomes were isolated from BMSC cultures using ultracentrifugation
(Optima XPN-100, Beckman Coulter). Exosome morphology was examined by
transmission electron microscopy (TEM). The size and zeta potential of exosomes
were determined using nanoparticle tracking analysis (NTA) with a Zetaview
instrument (Particle Metrix). Western blotting was employed to verify exosome
marker proteins, and protein concentrations were quantified using a BCA protein
assay kit (KeyGEN).
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Behavioral Testing and Nociceptive Assays

All animal procedures were approved by the local institutional animal care and
use committee and followed international animal welfare guidelines. For nociceptive
testing, rats were habituated to the experimental setup prior to testing. Behavioral
experiments were conducted on unrestrained, awake adult mice of both sexes, aged
>3 months. The genotypes of the mice were not revealed to the experimenters during
testing to minimize bias. Pain thresholds were assessed using the paw withdrawal
latency to noxious heat and pressure gradients. Thermal hyperalgesia was determined
by measuring the paw withdrawal latency in response to noxious heat using a plantar
test with a sensitivity of 0.1 s. Mechanical hypersensitivity was assessed using von
Frey filaments (n=7-14 per group). For paw edema, the dimensions of each hind paw
were measured using a caliper and plethysmometer. Paw volume changes were
calculated as the difference in paw size (length x width x height) pre- and post-
injection of CFA (20 pL). The nociceptive tail flick reflex was elicited using infrared
light (sensitivity 0.1 s) as previously described. The formalin and capsaicin tests were
performed as follows: formalin (1%, 20 uL) or capsaicin (0.06%, 10 puL) was injected
into the plantar surface of the right hind paw. The duration of nocifensive behaviors,
including lifting, licking, and flinching, was recorded at 5-minute intervals for up to
50 minutes after formalin injection or within the first 5 minutes following capsaicin
injection.

Statistical Analysis

Data were expressed as mean £ SEM. Statistical significance was determined using
Student’s t-tests or analysis of variance (ANOVA) for random measures, followed by
Fisher’s post hoc LSD test when applicable. A significance threshold of p < 0.05 was
used.

Results and their discussion

The discovery of AMPARs at the synaptic site of the pain pathway is the first
step in determining the importance of these receptors in pain. The next steps are to
identify specific AMPAR changes that occur during pain and show that these changes
contribute to the experience of pain. Larsson and Broman recently showed that during
acute pain (induced by capsaicin), there is an increase in the number of GIuR1l
subunits recruited to synaptic sites. This is an important finding because the dominant
AMPARSs in GIuR1 tend to be Ca?" permeable receptors, which can trigger long-term
cellular changes. According to their model, inflammation caused by capsaicin leads
to the transmission of pain signals to the C-fiber neuron in the form of action
potentials. The flooding of these action potentials is sufficient to recruit CPAR to the
synaptic site of the dorsal horn neuron. The accumulation of CPAR in turn induces
long-term memory at this synapse between the C-fiber and the spinal neuron,
facilitating subsequent pain transmission. Thus, Ca?* permeable AMPARs act as
surrogates for NMDA receptors to mediate central pain sensitization. Additional
evidence for the accumulation of Ca?* -permeable AMPARSs during pain conditions
comes from studies focusing on chronic pain. Ca?"permeable AMPARSs accumulated
at spinal cord synapses in several rodent models of chronic pain. After administration
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of Freund's complete adjuvant, a proinflammatory agent, to the paws of rats or mice,
these rodents exhibited long-lasting (2 weeks) mechanical allodynia and thermal
hyperalgesia. After the onset of chronic pain, Luo and his colleagues dissected the
spinal cords of these mice and found that not only did the number of GIuR1 subunits
in spinal cord neurons increase, but also the active part of this subunit
(phosphorylated) fraction was also increased. Thus, their results indicate that chronic
pain activates AMPAR GIuR1 and recruits it to the cell surface. Two additional
studies showed that not only did the number of GIuR1 subunits increase, but there
was also a concomitant decrease in the number of GIuR2 and GIuR3 subunits at the
synapse between the peripheral nociceptive neuron and the dorsal horn neuron.
Regulation of the soluble factor N-ethylmaleimide fusion protein, a protein required
to transport GIuR2 subunits to the cell surface, was actually downregulated due to
chronic pain. Moreover, Tao's group showed that GluR2-containing AMPARS can
subsequently be internalized or cleared from the synaptic site over time through
activation of the NMDA receptor. Thus, a complex signaling cascade begins to
emerge from these studies. First, chronic pain induces intense AMPAR-mediated
synaptic transmission between the peripheral nociceptive neuron and the dorsal horn
neuron, activating NMDA receptors and causing Ca?* influx. Ca influx in turn
activates a number of downstream signaling proteins, including kinases and other
transport proteins, to replace Ca-impermeable AMPARs with Ca?" permeable
AMPARSs in the cell membrane. Finally, administration of Ca?*permeable AMPARS
allows for increased Ca?" influx, thereby improving synaptic transmission from
peripheral neurons to spinal cord neurons. This pathway partially underlies the
mechanism of central sensitization [29-30].

Modulation of AMPA receptors leads to changes in pain sensitivity. If AMPA
receptors are involved in spinal cord pain pathways, and more specifically in the
synaptic contact between a nociceptive afferent neuron and a spinal cord neuron,
modulation of these receptors should lead to changes in pain sensitivity in animals. In
fact, researchers have been trying to administer intrathecal glutamate receptor
blockers to treat pain for many years. The reason for this approach was to interrupt all
synaptic transmission between peripheral nerves and spinal nerves by blocking
AMPARs. For example, Sang and colleagues showed that tezampanel, a nonspecific
AMPAR blocker, can be used to reduce mechanical hyperalgesia in a rodent model of
inflammatory pain. This treatment model impairing pain transmission—requires
chronic administration of the drug. However, chronic administration of an AMPAR
antagonist results in unacceptable side effects by interfering with normal nociceptive
and non-nociceptive sensory transmission and motor functions. In addition, these
drugs can penetrate the cerebrospinal fluid and disrupt synaptic transmission in the
brain. However, recent studies on the role of CPARs in the induction and
maintenance of central sensitization have shed new light on the therapeutic potential
of AMPAR blockade. Therefore, therapeutic AMPAR blockade may require a
different strategy aimed at disrupting the molecular mechanisms of central
sensitization rather than disrupting complete synaptic transmission. This strategy may
only require proactive blocking of signaling events that lead to accumulation of
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CPARs or selective antagonism of CPARs themselves. In support of this strategy, the
examined pain perception in mice carrying genetically modified GIuR2 as part of an
investigation into the mechanism of central sensitization in the spinal cord. They
genetically modified GIuR2 subunits to render these receptors unable to be
internalized. Consequently, these mutated GIuR2 receptors remained on the cell
membrane longer and displaced GIuR1 receptors. Remember that CPARS require the
absence of GIuR2 and the presence of GIuR1. This mutation essentially results in a
decrease in the amount of CPAR on the cell surface. Interestingly, but perhaps
unsurprisingly, rodents with this mutation exhibited less chronic pain. Using a
different genetic approach, examined the effect of selective deletion of GIuR1 or
GIuR2 on the acute pain threshold in mice. However, in a model of chronic
inflammatory pain, genetic deletion of GIuR1 subunits in mice resulted in a higher
pain threshold, and deletion of GIuR2 had the opposite effect. Because GIuR2 is Ca2-
permeable without AMPARS, these genetic data suggested that altering the number of
Ca-permeable AMPARs at synaptic surfaces may alter pain transmission. The
difference lies in the chronic nature of the pain. Although CPARs are interesting for
acute pain signaling, they are likely to play an important role in chronic pain due to
their influence on central sensitization [31-32].

AMPA receptors mediate fast excitatory synaptic transmission in the
mammalian central nervous system when activated by the neurotransmitter glutamate
at the postsynaptic membrane. The receptors are composed of four subunits GIuAl-
GluA4, which can combine with each other in various combinations to form
glutamate-activated ion channels with different physiological properties. However,
AMPA receptor function is also influenced by concomitant factors, such as the TARP
family of AMPA receptor transmembrane regulatory proteins. For example, TARP y8
allows AMPA receptors that have been desensitized due to the chronic presence of
glutamate to return to an open state [33-34].

NMDA receptors are well expressed on the cell surface and function when
double cysteine mutations are introduced into NR1 or NR2 to block lobes. The
GIluA2 A452C/S652C mutation is highly expressed but does not reach the cell
surface. However, when expressed in bacteria, the GIuA2 LBD with these mutations’
folds correctly and the agonist binding site remains intact. Assuming that the protein
Is correctly folded but does not translocate to the cell surface, the transport defect
may be due to a defect in dimer or tetramer formation or a conformational state (e.g.,
desensitization). The L483Y mutation appears to promote tetramerization and
stabilize the interface between LBD dimers. Despite the formation of tetramers, the
lack of desensitization of L483Y mutants limits their penetration to the cell surface.
The formation of the A452C/S652C disulfide destabilizes the interface between LBD
dimers and likely has the opposite effect on tetramerization (or even dimerization)
[35-36].

The use of a disulfide bond demonstrated that it is possible to obtain an almost
completely closed form of the GIuA2 LBD in the presence of several partial agonists.
This suggests that the flocs may exhibit transitions to multiple conformations, as
previously suggested by dynamic NMR measurements and single-molecule FRET
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experiments. Although these experiments do not directly address the conformation
required for channel activation, previous studies showing that partial agonists can
adopt a range of conformations suggest that this ensemble may determine efficacy.
The finding that the fully closed form is part of this set is consistent with the idea that
the stability of the fully closed form determines performance [37-38].

Activation of AMPA receptors begins with agonist binding and general
movement of the LBD, which in turn causes displacement of the ion channel gate and
the passage of cations through the channel pore. Closure of the LBD bipartite
structure is at least partially responsible for channel opening. Single-channel
recording experiments showed that full and partial agonists can activate AMPA
receptor channels at the same three or four different conductance levels. At saturating
agonist concentrations and without desensitization, partial agonists exhibit lower
currents than full agonists because lower conductance levels fill preferentially than
those observed with full agonists. The different levels of conductance were thought to
be due to the activation of separate gates on each of the four subunits. That is, the
highest level of conductance is achieved with the gates open for all four subunits, the
next highest level of conductance is with three gates open, and so on. At saturating
concentrations of agonists, all four subunits are occupied, so in the absence of
desensitization, the occupancy of lower conductance states by partial agonists
suggests that the activation channel is not automatically triggered upon agonist
binding, but rather that the channel is open. The gate to one subunit is associated with
conformational equilibrium, the energy levels of which change upon agonist binding.
Partial agonism is based on a number of crystal structures that correlate lobe
orientation in the GIuA2 LBD with efficiency. The more sheet closures observed in a
set of crystal structures, the higher the efficiency. Conduction states were shown to be
identical for full and partial agonists, and the population of conductance levels
followed a bionomic distribution. The success rate of a bio name can be viewed as a
measure of effectiveness. The efficiency coefficient, in turn, correlates with the
relative orientation of the LBD flaps. This hypothesis has been called the explanation
because the relatively fixed degree of gate closure determines the likelihood of gate
activation. An alternative, but not mutually exclusive, dynamic model is that each
subunit has a conformational set that is modified by the binding of full and partial
agonists. For full agonists, the conformational set primarily favors a closed valve
state and gate activation for the subunit, whereas partial agonists include a fully
closed state as well as a distribution of more open states with less frequent gate
activation for the subunit. This subunit. In the simplest version of the model, the fully
closed state of the LBD would be the trigger to activate the channel gate, and the
probability of achieving a fully closed LBD would determine the effectiveness [39-
40].

The half-life of AMPAR in cultured spinal neurons, measured by pulse
receptor labeling or surface biotinylating, is approximately 30 hours. In contrast, a
recent report using an antibody pulse to label surface receptors on live human
embryonic kidney (HEK) cells and hippocampal neurons in culture showed that the
labeled receptors were internalized very quickly, with a constant of time of
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approximately 40 minutes. These internalized receptors were colocalized with
proteins, associated with clathrin-coated pits. This suggests that receptor endocytosis
occurs much more rapidly than receptor degradation, leaving the majority of
internalized AMPARSs intact (and possibly functional). This, in turn, raises the
possibility that internalized AMPARs may be recycled back to the synaptic
membrane. Although constitutive cycling models of receptors at the NMJ emphasize
a slow, stately exchange of receptors over a period of days, these recent studies
suggest that central AMPARs may constantly travel between extracellular and
intracellular compartments, although direct tests provide proof of this. Require the
reappearance of receptors on the synaptic membrane. Another reason for caution in
interpreting the discrepancy between half-life and internalization rates is the
possibility that the method used to measure internalization itself (the binding of
antibodies to AMPARSs in living cells) influences the rate of receptor internalization.
For example, it would be good to know whether the receptor half-life decreases with
antibody treatment. An interesting observation in cells treated with hypertonic
sucrose or transfected with a dominant negative dynamic mutant (both manipulations
intended to inhibit endocytosis) was that constitutive AMPAR internalization was
significantly reduced, the percentage of AMPAR but the total surface area was not
increased. This observation led to propose that the internalization and insertion rates
of the constituent receptors are somehow linked, such that a change in one result in
coordinated changes in the 'other, and that the total number of surface receptors
remains constant. This interpretation could explain the lack of effect on basal
transmission observed with subsequent blockade of exocytosis, but is in direct
contradiction to the findings that exocytosis blockers had a profound effect on basal
transmission. Insulin treatment reduced the number of surface receptors on cultured
HEK or hippocampal neurons, and this reduction was sensitive to agents that disrupt
endocytosis. Additionally, insulin treatment and LTD blocked in hippocampal slices.
This suggests that certain agents (such as insulin and activity) are able to transiently
uncouple endocytosis and exocytosis and produce a net gain or loss of cell surface
receptors. These results are supported by the accompanying report that cerebellar
LTD (and reduction in insulin-mediated synaptic transmission) was strongly
attenuated by inhibitors of clathrin-mediated endocytosis, whereas basal transmission
was not affected. The reports suggest that the synaptic plasticity mechanisms from
different brain regions (hippocampus and cerebellum), using different transduction
mechanisms, might ultimately converge on the same cellular mechanism to control
the number of AMPARSs expressed at synaptic sites [41-42].

Activation of mGIuR1 as a mechanism for removing CP-AMPARs from
synapses is common in other systems. For example, VTA dopamine neurons express
CP-AMPAR LTD, which is induced in vitro by mGIuR1 agonists or in vivo by a
positive allosteric modulator of mGIuR1. Later, the same group provided evidence
that the GIuA2 subunit, which replaces internalized CP-AMPARSs, is rapidly
synthesized in response to mGIuR1 activation through the mTOR pathway. More
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detailed information about the regulatory mechanism of GIuA2 synthesis and
subsequent synaptic inclusion is still missing.

Chronic pain is a common and poorly understood medical problem. Plasticity
of synaptic transmission in the nervous system during peripheral organ inflammation
or nerve injury is an important component of the cellular basis of chronic
pathological pain. Glutamate acts as an important excitatory neurotransmitter at
several key synapses in the somatosensory nociceptive pathway, activating ionotropic
and metabotropic receptors there. Recently, a-amino-3-hydroxy-5-methyl-4-
iIsoxazolepropionic acid (AMPA-type) glutamate receptors (AMPARS) have emerged
as important mediators of synaptic plasticity in the brain. Unlike NMDA-type
glutamate receptors, which always mediate Ca2+ influx when activated, AMPARs
are an activity-dependent switch that controls glutamate-induced Ca2+ influx into
neurons. This activity-dependent change is mediated by the regulated expression and
binding of the GIuA2 subunit (previously called GluR-B or GIuR2), which mediates
low Ca2+ permeability to AMPAR channels. In contrast, the GIuAl subunit
(previously called GIuR-A or GIuR1) is highly expressed in regions with high
densities of calcium-permeable AMPARSs, including components of pain pathways.
Although global genetic deletions of AMPAR subunits demonstrated that GIuA1l-
containing AMPARs play an important role in chronic pain mechanisms, they were
unable to determine anatomical localization. In fact, AMPARs are expressed in
several important modulatory regions of somatosensory pathways that mediate pain,
such as: peripheral nociceptive neurons, the dorsal horn of the spinal cord, the
ventral horn, and several brain regions that control sensory and emotional pain. and
emotional. emotional pain. However, the different relative contributions of these
regions to central sensitization and chronic pain remain unclear. All peripheral
sensory neurons use glutamate as a major transmitter, and large subpopulations of
dorsal root ganglion (DRG) sensory neurons are known to express mRNA or be
immunoreactive for ionotropic and metabotropic glutamate receptors. Electron
microscopy studies have provided compelling evidence that AMPAR subunits are
transported to the peripheral processes of sensory neurons, and recent ex Vivo
anatomical and electrophysiological data also indicate a presynaptic localization and
functional involvement of AMPAR subunits in vertebral terminals. However, the
functional role of AMPARSs located in the central and peripheral terminals of sensory
neurons in whole-body nociceptive modulation in vivo remains unclear. Moreover,
because AMPARs are also expressed in peripheral sympathetic neurons, Schwann
cells, and keratinocytes, the use of pharmacological agents alone does not allow for a
comprehensive analysis of the contribution of AMPARs at different sites to pain
modulation in vivo [43-44].

The mechanism of functional modulation of AMPARs by their auxiliary
subunits will benefit from further efforts to reach a tipping point where it will be
useful for the development of improved therapies. Lipids require special attention
because they may play an important role in the function of the AMPAR accessory
subunit. Structural studies should only provide snapshots of complexes in action.
Therefore, functional studies and molecular dynamics simulation approaches are
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expected to play an equally important role. Native AMPAR complexes contain more
than one type of accessory subunits. Structural and functional studies of additional
AMPAR subunits with complex molecular compositions, including lipids, will be
required in the future. Given the strong functional modulation imposed on AMPAR
by a specific accessory subunit, its regulation is expected to have significant effects
on circuit activity, cognition, learning, and memory. The function of TARP vy-8 in
hippocampal LTP has been extensively studied, but the role of additional non-TARP
subunits in synaptic plasticity is only now being elucidated. The specific underlying
molecular mechanisms that regulate circuit dynamics will be important questions to
be addressed in the future [45-46].

Exosomes are nanosized vesicles secreted by various cell types, including
neurons, into the extracellular space. These vesicles carry a cargo of proteins, lipids,
and nucleic acids, facilitating intercellular communication. Recent investigations
have uncovered the presence of AMPA receptors, crucial for synaptic transmission,
within exosomes, suggesting a novel mechanism of information transfer between
neurons.

Here, we analyzed transgenic mice that lack the essential GIuAl subunit of
AMPAR, specifically in the peripheral arm of the somatosensory pain pathway, i.e.,
the nervous system. System. The results showed that exosome derivatives containing
GluaAl,restores nociceptive effects in GIuAl knockout mice [47-48].

Central and somatic signals received by nociceptors in paraplegia, and the
consequences of bringing nociceptors into a stable hyper functional state. Nociceptors
receive injury-related signals in the spinal cord (highly activated postsynaptic dorsal
horn (DH) neurons, activated glial cells, and infiltrating immune cells) and in the
dorsal root ganglion (DRG) (from other DRG neurons, satellite glial cells, blood,
etc.). Nociceptors have strong excitatory effects on pain pathways (referred to as DG
neurons) and on circuits supporting somatic and visceral functions. LTP at DG
synapses can be generated by somatic and peripheral AS, as well as after-discharge,
which is facilitated by the hyper functional state of the nociceptor. Nociceptor
activity causes central sensitization, promotes spontaneous and evoked pain, and
enhances somatic and visceral reflexes. Nociceptor activity also results in positive
feedback interactions with postsynaptic neurons, other somatic DRGs, inflammatory
cells (microglia, infiltrating macrophages, and T cells), astrocytes, and satellite glial
cells. PN - Proprioceptive Neuron:Proprioceptive neurons are specialized sensory
neurons responsible for conveying information about the position and movement of
body parts to the central nervous system (CNS). They play a crucial role in
proprioception, which is the sense of the relative position of neighboring parts of the
body. IN - Interneuron:Interneurons are neurons that transmit signals between other
neurons, acting as connectors or relays within the nervous system. In the context of
the DRG, interneurons could be involved in processing and modulating sensory
information before it reaches the spinal cord or higher brain centers. They contribute
to the integration and coordination of signals within neural circuits [49-50].

CFA-induced mechanical hypersensitivity was tested by applying gradual point
pressure to von Frey hairs, and the minimum force producing a pull-off response in at
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least 2 out of 5 applications of von Frey hairs was termed threshold. Answer. While
exosome SNS-GIuAl-/-+ mice developed significant mechanical hypersensitivity
(reduced von Frey capillary threshold) 4, 12, 24 and 48 hours after CFA injection
compared to their respective baseline values. Changes in paw withdrawal latency
(PWL) in response to infrared heat in the inflamed pawrepresented as the percentage
decrease over the contralateral uninflamed paw. P< 0.05.

During exosome formation, the plasma membrane is invaginated and
intracellular multivesicular bodies with intraluminal vesicles are formed. This
endocytic pathway from the donor cell is followed by transport of transmembrane
and intra vesicular proteins from the Golgi complex, leading to the formation of early
endosomes. After maturation and differentiation, they become late endosomes. They
are degraded by fusion with lysosomes, the plasma membrane or autophagosomes,
releasing intraluminal vesicles into the extracellular environment as exosomes (40—
150 nm in diameter) [51-52].

Exosomes interact with recipient cells through their surface receptor molecules
and ligands. Some exosomes remain on the cell membranes of donor cells after
secretion, while others interact with recipient cells. Internalization of exosomes
occurs through a raft- or caveolae-mediated membrane integration process or
clathrin-dependent endocytosis. Micropinocytosis and phagocytosis have also been
described as methods for internalization of exosomes by recipient cells. This process
of physiological integration into target recipient cells is believed to have therapeutic
potential as a targeted delivery system to effectively carry out biological functions.
However, the exosome components responsible for cell type or organ specificity
remain unclear [53-54].

Exosomes have great therapeutic potential for various diseases due to their
intracellular transport ability. Nanomedicine technologies have given impetus to the
study of the use of the pathogenic value of exosome particles in various diseases.
Nanomedicine targeted drug delivery system focuses on the sustained release of
exosomes to exert biological activity at the target site. Exosomes are used as vectors
or carrier molecules to trigger a biological response.

Under certain physiological circumstances, exosomes exhibit very low
iImmunogenicity and the ability to bypass the physiological blood-brain barrier.
Thanks to the stable lipid bilayer, the cargoes contained in exosome vesicles are
protected from the action of native immune cells and digestive enzymes. Artificial
exosome vesicles transport the cargoes with which they are loaded to the site of
action through various mechanisms of endocytosis or membrane fusion. Electric
vehicles are made up of different types of cells and tissues. When injected into a
specific diseased tissue, EVs trigger tissue regeneration and homeostasis under
certain conditions. EVs derived from mesenchymal stromal cells exhibit cell
viability, cell trophism, anti-inflammatory, immunomodulatory, and therapeutic
effects. They support neo angiogenesis and cell proliferation. Exosomes exhibit the
same targeting effect as the parent cell [55-56].

AMPA receptors belong to the family of ionotropic glutamate receptors and
are crucial for the transmission of excitatory signals in the brain. This article provides
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an overview of AMPA receptor structure and function, emphasizing their
contribution to synaptic plasticity and their involvement in various neurological
disorders.

Moreover, these structural insights have unveiled the dynamic nature of
AMPA receptors, showcasing conformational changes that occur during various
stages of receptor function. The GIuAl-GluA4 subunits exhibit unique structural
features that contribute to the diversity in their functional roles within the receptor
complex.

Studies utilizing X-ray crystallography and cryo-electron microscopy have
elucidated key interactions between the individual subunits and their binding sites for
glutamate, the neurotransmitter that activates AMPA receptors. GIuA2, in particular,
plays a crucial role in regulating calcium permeability, impacting the overall
signaling properties of the receptor.

The intricate architecture of AMPA receptors extends beyond the individual
subunits, as auxiliary proteins like TARP (transmembrane AMPA receptor regulatory
proteins) and cornichons have been identified as modulators of receptor activity.
These auxiliary proteins influence trafficking, synaptic localization, and channel
properties, further highlighting the complexity of AMPA receptor function [57-58].

Understanding the structural dynamics of AMPA receptors has significant
implications for pharmacological interventions targeting neurological disorders. Drug
design efforts can benefit from precise knowledge of the receptor's three-dimensional
arrangement, allowing for the development of compounds that selectively modulate
specific aspects of AMPA receptor function.

In summary, recent strides in structural biology have unraveled the intricacies
of AMPA receptor architecture, emphasizing the importance of the arrangement of
GluAl, GluA2, GIuA3, and GluA4 subunits in determining the receptor's functional
properties. These revelations pave the way for a deeper understanding of synaptic
transmission and open avenues for the development of novel therapeutic strategies
targeting neurological conditions associated with aberrant AMPA receptor activity.

Mechanisms of AMPA Receptor Function: Upon glutamate binding, AMPA
receptors undergo conformational changes that lead to channel opening, allowing the
influx of cations, predominantly sodium ions. The rapid activation and subsequent
desensitization of AMPA receptors contribute to the fast nature of excitatory
neurotransmission. Moreover, the regulation of AMPA receptor trafficking and
localization is critical for synaptic plasticity, synaptic strength, and learning and
memory processes [59-60].

Synaptic Plasticity and AMPA Receptors: Long-term potentiation (LTP) and
long-term depression (LTD) are forms of synaptic plasticity that underlie learning
and memory. AMPA receptors play a central role in these processes by modulating
the strength of synaptic connections. The dynamic regulation of AMPA receptor
trafficking, insertion, and removal from the synapse contribute to the fine-tuning of
synaptic strength and plasticity.

AMPA Receptors in Neurological Disorders: Dysregulation of AMPA receptor
function has been implicated in various neurological disorders, including epilepsy,

185



Alzheimer's disease, and mood disorders. Understanding the molecular mechanisms
underlying AMPA receptor dysfunction in these conditions provides potential targets
for therapeutic intervention. Modulators of AMPA receptor activity, such as positive
allosteric modulators and selective agonists, are being explored as potential treatment
options.

Therapeutic Implications: Given the crucial role of AMPA receptors in
synaptic transmission and plasticity, targeting these receptors holds promise for
therapeutic interventions in neurological disorders. Researchers are actively
investigating novel compounds and strategies to modulate AMPA receptor function
selectively. The development of subtype-specific modulators and precise regulation
of AMPA receptor activity may offer more targeted and effective therapeutic
approaches.

The role of the AMPA receptor in painful sensations. AMPAs are
transmembrane proteins made up of 4 subunits (tetramers). There are 4 different
subunits in the AMPAR family, GluR1-4. Each subunit contains approximately 900
amino acids and 4 main components: a large amino-terminal extracellular domain, an
adjacent ligand-binding domain, a transmembrane domain, and a carboxy-terminal
cytoplasmic domain. Most native AMPARs are heterothermies, meaning they are
made up of a combination of different subunits. The synthesis of AMPAR subunits
and their assembly into functional receptors begins in the rough endoplasmic
reticulum. A group of proteins called AMPAR transmembrane regulatory proteins
(TARPs) facilitate the transport of AMPARs from the endoplasmic reticulum to the
plasma membrane and anchor these receptors at the synapse. Transport of AMPARS
to and from the synaptic membrane occurs in a highly regulated manner. For
example, phosphorylation of residue S831 in GIuR1 by Ca/calmodulin-dependent
protein kinases (CaMKII) and protein kinase C has been shown to result in transport
of GIuR1 subunits into the synapse. By adjusting the number and type of AMPARs
on the synaptic surface, a postsynaptic neuron can modify its excitability, that is, its
response to presynaptic signals [15, 19, 38].

Electrophysiological properties of AMPA receptors. Most functional AMPAS
are located on the postsynaptic surface. When bound to glutamate, they are
permeable to Na and K ions, but usually not to Ca2 ions. Each AMPAR, when open,
conducts a miniature excitatory postsynaptic current inward. Each of these small
incoming currents depolarizes the cell membrane to a small extent. When enough
AMPARs bind glutamate and open, these miniature excitatory postsynaptic currents
can sum and create a large depolarizing force, causing the neuron to fire an action
potential. 3 Thus, AMPAR opening in response to glutamate provides the cellular
basis for excitatory synaptic transmission. In addition, a subset of AMPARS,
receptors without GIuR2 subunits, are Ca2+ permeable. Most of these calcium-
permeable AMPARs (CPARs) are composed of GIuR1 homo tetramers, but they can
also be formed by assembling a combination of GIluR1, 3, and 4 subunits. CPARs
conduct faster and larger inward currents than AMPARs. impermeable to calcium.
CPARs not only exhibit faster and stronger postsynaptic currents, but through Ca2
influx they can also activate Ca2-dependent signaling cascades that lead to long-term
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changes in synaptic strength. Thus, CPARs act as surrogates for NMDA receptors
and likely play a similar role in processes such as memory formation and central
sensitization. AMPA receptors and pain. Given the critical role of AMPARS in
determining the strength of synaptic transmission in various neurological systems, it
IS not surprising that they are involved in pain transmission. In recent years, animal
studies have focused on the first synaptic contact in the pain pathway, namely the
synapse between the primary afferent neuron and the dorsal horn neuron. Using
sophisticated electrophysiological recordings, the spinal cord neurons expressing
AMPARSs receive primary afferent inputs of nociceptive origin. During this time,
Polgar and his colleagues were able to provide eight quantitative estimates of
AMPAR. They observed that, for example, in lamina I-1I of the dorsal horn, all
neurons expressed GIuR2 AMPAR subunits, whereas only 65% of these neurons
expressed GIuR1 subunits. In lamina I1l, 100% of neurons express GIuR2 and 80%
express GIuR1. They found that GIuR3 and GluR4, although in smaller amounts, are
also expressed in dorsal horn neurons. They also showed that these AMPARS are
localized to postsynaptic density proteins, proteins that function as structures on the
postsynaptic surface. Thus, their finding suggests that AMPARs are not only
expressed by spinal cord neurons but likely play an active role in synaptic
transmission between peripheral nociceptive neurons and spinal cord neurons.
Pharmacotherapy Management Strategies for Inflammatory Pain
Effective management of inflammatory pain requires a multi-faceted
pharmacotherapeutic approach that targets the underlying mechanisms of pain,
including the modulation of pain signaling pathways, neurotransmitter systems, and
inflammatory processes. Inflammatory pain is typically mediated by the sensitization
of nociceptors and central nervous system (CNS) plasticity, involving receptors such
as AMPA (a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid) glutamate
receptors. The following pharmacotherapy strategies can be utilized to manage
inflammatory pain through AMPA receptor modulation and other complementary
mechanisms:
AMPA Receptor Antagonists
« Mechanism of Action: AMPA receptors, primarily composed of subunits
GluAl, GluA2, GIuA3, and GluA4, are involved in excitatory synaptic
transmission in the CNS. In inflammatory pain models, overactivation of
AMPA receptors can contribute to central sensitization, leading to increased
pain perception. Targeting AMPA receptors through antagonism or modulation
of specific subunits (e.g., GIuAl or GIuA2) can reduce pain transmission and
mitigate hypersensitivity.
« Pharmacological Agents:

v Perampanel: A selective AMPA receptor antagonist that has been
shown to reduce pain behaviors in preclinical models by inhibiting
excitatory transmission at the spinal and supraspinal levels.

v Topiramate: An anticonvulsant that has AMPA receptor-modulating
effects and is used off-label for the treatment of chronic pain conditions
like neuropathic and inflammatory pain.
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v Selective AMPA receptor antagonists (e.g., CNQX, NBQX): These
compounds have shown promise in reducing inflammatory pain in
animal models by blocking AMPA receptor-mediated synaptic
transmission in the dorsal horn of the spinal cord.

Non-Steroidal Anti-Inflammatory Drugs (NSAIDs)
Mechanism of Action: NSAIDs, including ibuprofen, aspirin, and naproxen,
work by inhibiting cyclooxygenase (COX) enzymes, reducing the synthesis of
prostaglandins that contribute to pain and inflammation. They provide
symptomatic relief by reducing peripheral inflammation, which is a major
driver of pain in inflammatory conditions.
Clinical Use: NSAIDs are commonly used as first-line therapy for
inflammatory pain due to their efficacy in reducing both pain and
inflammation. However, long-term use is associated with gastrointestinal and
renal side effects, so their use should be carefully monitored, particularly in
patients with comorbidities.
Opioids
Mechanism of Action: Opioid analgesics, such as morphine, oxycodone, and
fentanyl, act on opioid receptors in the CNS to provide powerful analgesia.
While opioids can be effective for acute inflammatory pain, their use is
typically reserved for severe cases due to concerns about addiction, tolerance,
and adverse effects such as sedation and respiratory depression.
Clinical Use: Opioids are often used for short-term management of severe pain
in the context of acute inflammatory pain. However, their use in chronic
inflammatory pain should be minimized, and alternative therapies should be
considered to avoid the risk of dependence and long-term side effects.
Corticosteroids
Mechanism of Action: Corticosteroids, such as prednisone and
dexamethasone, exert their anti-inflammatory effects by suppressing the
immune response and reducing the release of pro-inflammatory cytokines and
mediators. They are highly effective in reducing inflammation and pain in
conditions such as arthritis and autoimmune disorders.
Clinical Use: Corticosteroids are effective for managing severe inflammatory
pain, especially in conditions involving acute flares of inflammation. However,
their long-term wuse is limited Dby significant side effects, including
Immunosuppression, weight gain, and osteoporosis, necessitating careful
management and tapering.
Antidepressants and Anticonvulsants
Mechanism of Action: Certain antidepressants and anticonvulsants, such as
tricyclic antidepressants (TCAS) (e.g., amitriptyline) and gabapentinoids (e.g.,
gabapentin, pregabalin), are effective in managing inflammatory pain,
especially when neuropathic components are present. These drugs work by
modulating central pain pathways, including the inhibition of excitatory
neurotransmitter release and the enhancement of inhibitory GABAergic
transmission.
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Clinical Use: These medications are often used in the management of chronic
inflammatory pain, particularly in conditions where neuropathic pain is also a
component (e.g., fibromyalgia, diabetic neuropathy). Gabapentinoids are
commonly prescribed for their ability to alleviate pain and improve sleep
quality, although they can cause sedation and dizziness.
Biologic Agents and Targeted Therapies
Mechanism of Action: Biologic agents, including tumor necrosis factor (TNF)
inhibitors (e.g., infliximab, etanercept) and interleukin-1 (IL-1) inhibitors (e.g.,
anakinra), target specific cytokines involved in the inflammatory cascade. By
blocking these pro-inflammatory cytokines, biologics can reduce both
inflammation and pain.
Clinical Use: Biologics are particularly effective in treating autoimmune and
inflammatory diseases such as rheumatoid arthritis, ankylosing spondylitis, and
inflammatory bowel disease. These therapies are used in cases where
conventional NSAIDs or corticosteroids are ineffective or cause significant
side effects.
Gene Therapy and RNA Interference (RNAI)
Mechanism of Action: Advances in gene therapy and RNA interference
technologies hold promise for the targeted treatment of inflammatory pain.
Gene therapy strategies, such as using viral vectors to deliver anti-
inflammatory genes or modulating AMPA receptor subunits (e.g., GIUA2
overexpression or inhibition), may provide long-term solutions for chronic
pain.
Clinical Use: Although still in early-stage development, gene therapy may
offer a novel approach to treating persistent inflammatory pain by targeting
molecular pathways involved in pain sensitization, including those associated
with AMPA receptor modulation.
Topical Treatments
Mechanism of Action: Topical analgesics, such as capsaicin creams and
lidocaine patches, provide localized pain relief by acting directly on sensory
nerves. Capsaicin depletes substance P, a neuropeptide involved in pain
transmission, while lidocaine blocks sodium channels to prevent pain signal
transmission.
Clinical Use: These treatments are especially useful in localized inflammatory
pain conditions such as arthritis or post-herpetic neuralgia. They offer the
advantage of reduced systemic side effects compared to oral medications.
Conclusion
The study provides valuable insights into the role of AMPA receptor subunits

in the simulation of inflammatory pain and the therapeutic strategies associated with
targeting these receptors. The findings suggest that AMPA receptors, particularly
certain subunits, are crucial in the amplification of pain signals during inflammation.
Understanding the specific functions of these subunits could lead to more precise
pharmacological interventions aimed at alleviating chronic pain conditions, which
often arise from inflammatory processes. The research underscores the potential for
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novel pharmacotherapies that specifically modulate AMPA receptor activity, offering
a promising direction for pain management strategies. Further exploration of AMPA
receptor antagonists, along with an evaluation of their long-term safety and efficacy,
Is needed to fully harness their therapeutic potential. Additionally, the integration of
this knowledge into clinical practice could enhance the precision of pain
management, reducing the reliance on broad-spectrum analgesics that may have
undesirable side effects. Ultimately, the study emphasizes the importance of a
targeted pharmacological approach, focused on the modulation of AMPA receptor
subunits, in the development of future therapies for inflammatory pain. This research
also lays the groundwork for future studies aimed at exploring other molecular targets
within the pain pathway, fostering a more comprehensive understanding of pain
modulation.
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Summary

Monoclonal antibodies (mAbs) have emerged as a cornerstone in the field of
iImmunotherapy, revolutionizing the treatment of various cancers, autoimmune
diseases, and infectious conditions. This review examines the key characteristics and
critical insights into the pharmacotherapy of monoclonal antibodies, exploring their
role in immune modulation and therapeutic efficacy. We discuss the molecular
mechanisms by which mAbs exert their effects, including direct tumor cell targeting,
immune checkpoint inhibition, and modulation of immune cell activity. Furthermore,
we analyze the evolving landscape of mAb-based treatments, highlighting current
advancements, challenges in drug development, and potential for combination
therapies. The future perspectives of monoclonal antibodies in immunotherapy are
explored, emphasizing their promise in personalized medicine, enhanced efficacy,
and safety profiles. This overview aims to provide a comprehensive understanding of
the strategic application of monoclonal antibodies in immunotherapy, offering
insights into their potential to transform clinical outcomes and address unmet
therapeutic needs. Future research is crucial for overcoming these obstacles, refining
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treatment protocols, and expanding the therapeutic applications of monoclonal
antibodies. With advancements in genetic engineering, bispecific antibodies, and
combination therapies, the potential for monoclonal antibodies to revolutionize
Immunotherapy is greater than ever. Looking ahead, monoclonal antibodies are likely
to play an even more central role in personalized medicine, where treatments will be
tailored to an individual's specific disease profile and genetic makeup. The future of
mAb-based immunotherapy is bright, with the promise of further breakthroughs that
could redefine the standard of care for a variety of immune-related diseases.
Ultimately, as technology advances and our understanding deepens, monoclonal
antibodies will continue to shape the future of immunotherapy, offering hope for
more effective and accessible treatments worldwide.

Key Words: Key, concept, characteristics, use, monoclonal, antibodies,
immunotherapy.

Introduction

Over the past few decades, the use of monoclonal antibodies (mADbs) in
immunotherapy has reshaped the landscape of medical treatment, offering new hope
for patients with a range of conditions, including cancer, autoimmune disorders, and
infectious diseases. Monoclonal antibodies, which are laboratory-engineered
molecules designed to target specific antigens, have demonstrated remarkable
therapeutic potential by modulating immune responses, enhancing immune
surveillance, and directly targeting disease-causing cells. The ability of mAbs to
selectively bind to specific molecular targets has provided unprecedented precision in
therapy, minimizing damage to healthy tissues while maximizing therapeutic effects
[1-3].

The evolution of monoclonal antibody therapeutics has been driven by
advances in biotechnology, particularly in the development of humanized and fully
human antibodies that have improved efficacy and reduced immunogenicity.
Currently, mAbs are being used both as monotherapies and in combination with other
modalities such as chemotherapy, radiation, and immune checkpoint inhibitors to
increase their effectiveness in treating various diseases, particularly cancer [4-5].

Despite their proven success, there remain challenges in optimizing mAb
therapy, including issues related to cost, delivery methods, resistance mechanisms,
and potential side effects. Furthermore, as new cancer immunotherapies and biologic
agents emerge, the role of monoclonal antibodies in clinical practice continues to
evolve, prompting ongoing research into their mechanisms of action and long-term
efficacy [6-7].

This review aims to explore the key characteristics, current applications, and
future perspectives of monoclonal antibody pharmacotherapy in immunotherapy. By
examining their role in disease management, the challenges they face, and the
innovations on the horizon, we will provide a comprehensive overview of how
monoclonal antibodies are poised to continue transforming therapeutic strategies and
Improving patient outcomes in immunotherapy [8-9].

The clinical benefits of monoclonal antibodies have been demonstrated, in
particular, in patients with more severe disease, and often as an adjunct to standard
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treatments. In many instances, the regimens for these licensed monoclonal antibodies
still need to be refined. The costs of monoclonal antibody treatment remain high but
must be weighed against the potential gains in reducing disability, hospitalisation,
and mortality [10-11].

Monoclonal antibody-based immunotherapy is now considered to be a main
component of cancer therapy, alongside surgery, radiation, and chemotherapy.
Monoclonal antibodies possess a diverse set of clinically relevant mechanisms of
action. In addition, antibodies can directly target tumor cells while simultaneously
promoting the induction of long-lasting anti-tumor immune responses. The
multifaceted properties of antibodies as a therapeutic platform have led to the
development of new cancer treatment strategies that will have major impacts on
cancer care. This review focuses on the known mechanisms of action, current clinical
applications for the treatment of cancer, and mechanisms of resistance of monoclonal
antibody therapy. The further discuss how monoclonal antibody-based strategies have
moved towards enhancing anti-tumor immune responses by targeting immune cells
instead of tumor antigens as well as some of the current combination therapies [12-
13].

Two points in the strategy to develop therapeutic human neutralizing mAbs
need to be considered. One is to thoroughly characterize the antigen. It is necessary to
clarify which domain yields the mAb with the highest neutralization activity because
mADbs acquired via highly antigenic antigens do not always have high neutralization
activity. Moreover, obtaining mAbs against various epitopes is also important to
enhance neutralization activity. In some cases, neutralization activity can be
dramatically improved by making a cocktail containing multiple mAbs with different
targets. When developing a cross-reactive neutralizing mADb, it is suitable to use an
antigen containing a sequence that is conserved across different species not only in
the primary structure but also in the tertiary structure. Another point is to evaluate the
neutralization activity in vitro and in vivo. AED must always be considered when
developing human mAb therapeutic agents [14-15].

Monoclonal antibodies have become a mainstay in the treatment of patients
with relapsing multiple sclerosis (RMS) and provide some benefit to patients with
primary progressive MS. They are highly precise by specifically targeting molecules
displayed on cells involved in distinct immune mechanisms of MS pathophysiology.
They not only differ in the target antigen they recognize but also by the mode of
action that generates their therapeutic effect. Natalizumab, an integrin antagonist,
works via binding to cell surface receptors, blocking the interaction with their ligands
and, in that way, preventing the migration of leukocytes across the blood-brain
barrier. On the other hand, the anti-CD52 monoclonal antibody alemtuzumab and the
anti-CD20 monoclonal antibodies rituximab, ocrelizumab, ofatumumab, and
ublituximab work via eliminating selected pathogenic cell populations. However,
potential adverse effects may be serious and can necessitate treatment
discontinuation. Most importantly, those are the risk for (opportunistic) infections,
but also secondary autoimmune diseases or malignancies. Monoclonal antibodies also
carry the risk of infusion/injection-related reactions, primarily in early phases of
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treatment. By careful patient selection and monitoring during therapy, the occurrence
of these potentially serious adverse effects can be minimized. Monoclonal antibodies
are characterized by a relatively long pharmacologic half-life and pharmacodynamic
effects, which provides advantages such as permitting infrequent dosing, but also
creates disadvantages regarding vaccination and family planning. This review
presents an overview of currently available monoclonal antibodies for the treatment
of RMS, including their mechanism of action, efficacy and safety profile.
Furthermore, there are practical recommendations for risk management, vaccination,
and family planning [16-17].

Ofatumumab is a fully human anti-CD20 monoclonal antibody that can be self-
administered by patients and is approved in several countries worldwide for the
treatment of relapsing forms of multiple sclerosis (MS). In two identical phase 111
trials in adults with relapsing forms of MS, subcutaneous ofatumumab was more
effective than oral teriflunomide in reducing the annualized relapse rate, as well as
reducing MRI-detected lesion activity and limiting worsening of disability.
Ofatumumab had a generally manageable tolerability profile; the most common
adverse events (AEs) included nasopharyngitis, headache, upper respiratory tract
infections and urinary tract infections. AEs of special interest (AESIs) included
infections and injection-related reactions, which were generally manageable. There
was no apparent association between changes in immunoglobulin G or M levels and
the risk of serious infections after 3.5 years of ofatumumab treatment. Thus,
ofatumumab is a convenient treatment option that is effective and has a generally
manageable tolerability profile in adults with relapsing forms of MS [18-19].

Antibody-based proteins have become an important class of biologic
therapeutics, due in large part to the stability, specificity, and adaptability of the
antibody framework. Indeed, antibodies not only have the inherent ability to bind
both antigens and endogenous immune receptors but also have proven extremely
amenable to protein engineering. Thus, several derivatives of the monoclonal
antibody format, including bispecific antibodies, antibody-drug conjugates, and
antibody fragments, have demonstrated efficacy for treating human disease,
particularly in the fields of immunology and oncology. The considerations for the
design of antibody-based therapeutics, including immunological context, therapeutic
mechanisms, and engineering strategies. First, characteristics of antibodies are
introduced, with emphasis on structural domains, functionally important receptors,
isotypic and allotypic differences, and modifications such as glycosylation. Then,
aspects of therapeutic antibody design are discussed, including identification of
antigen-specific variable regions, choice of expression system, use of multispecific
formats, and design of antibody derivatives based on fragmentation, oligomerization,
or conjugation to other functional moieties. Finally, strategies to enhance antibody
function through protein engineering are reviewed while highlighting the impact of
fundamental biophysical properties on protein developability [20-21].

Aim of the research was to study and analyze the characteristics of crucial
perception into the role and future perspectives of monoclonal antibodies’
pharmacotherapy and immunotherapy in general.
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Methodology

The material of the article was the data from scientific publications, which
were processed, analyzed, overviewed and reviewed by generalization and
systematization. Research studies are based on a review/overview assessment of the
development of critical visibility and overlook of the modern scientific literature. Use
the following databases (for extensive literature searches to identify the key finding
concepts of characteristics outlooks for characteristics of crucial perception into the
role and future perspectives of monoclonal antibodies’ pharmacotherapy and
iImmunotherapy in general): PubMed, Web of Science, Clinical key, Tomson Reuters,
Google Scholar, Cochrane Library, and Elsevier Foundations. National and
international policies and guidelines.

Results and Discussion

Monoclonal antibodies (mAbs) have emerged as a major class of therapeutic
agents. The majority of mADb therapeutics are for oncological and
immunological/infectious diseases, but these are expanding into other disease areas.
Many monoclonal antibodies are in development, and their unique features ensure
that these will remain a part of the therapeutic pipeline. Thus, the therapeutic value
and the elucidation of their pharmacological properties supporting clinical
development of these large molecules are unquestioned. However, their utilization as
pharmacological tools in academic laboratories have lagged behind their small
molecule counterparts. Early therapeutic mAbs targeted soluble cytokines, but now
that mAbs also target membrane-bound receptors and have increased circulating half-
life, their pharmacology is more complex. The principles of pharmacology have
enabled the development of high affinity, potent and selective small molecule
therapeutics with reduced off-target effects and drug-drug interactions. This review
will discuss how the same basic principles can be applied to mAbs, with some
important differences. Monoclonal antibodies have several benefits, such as fewer
off-target adverse effects, fewer drug-drug interactions, higher specificity, and
potentially increased efficacy through targeted therapy. Modifications to decrease the
immunogenicity and increase the efficacy are described, with examples of optimizing
their pharmacokinetic properties and enabling oral bioavailability. Increased
awareness of these advances may help to increase their use in exploratory research
and further understand and characterize their pharmacological properties [22-23].

The fixed dosing is justified and can improve efficiency of the compounding.
Moreover, drug spillage can be reduced and medication errors may become less
likely. Monoclonal antibodies are increasingly becoming a standard part of clinical
cancer treatment. Eight monoclonal antibodies are approved by the Food and Drug
Administration for the treatment of cancer in the United States. Oncology nurses are
expected to be familiar with these agents, their indications, and their adverse effects,
to provide appropriate care and symptom management to patients receiving these
agents, and to adequately educate patients and families about these treatments and
their specific and overlapping side effects. Many cancer therapies administered by IV
infusion, including monoclonal antibodies, have the potential for infusion reactions.
All infusion reactions involve the immune system; however, some (anaphylactic) are

199



allergic in nature and usually are mediated by immunoglobulin E (IgE), whereas
others (anaphylactoid) are not true allergic reactions and are not mediated by IgE.
Although reactions can be allergic or nonallergic, the clinical manifestations are the
same and require prompt, accurate assessment and astute management to avoid
severe adverse events, including fatality. Monoclonal antibodies have a unique side-
effect profile that includes the potential for nonallergic infusion reactions caused by
cytokine release. Understanding the pathophysiology underlying any infusion
reaction will enhance decision making regarding rechallenge and thereby improve
treatment outcomes. Rituximab is an example of a drug with the potential for varying
types of infusion reactions. Adverse effects related to immunosuppression. It has long
been recognized that treatments with potent immunosuppressive agents can be
associated with more frequent, and often more severe and relapsing infections. No
single pathogen is specifically involved in infectious complications associated with
immunosuppression, and all types of pathogens including bacteria, viruses, fungi and
parasites can be encountered. Infections of the respiratory and gastrointestinal tracts
are more frequent, but the central nervous system and the skin are also affected [24-
25].

Monoclonal antibodies (mAb) are revolutionising the treatment of many
different diseases. Given their differing mode of action compared to most
conventional chemotherapeutics and small molecule inhibitors, they possess the
potential to be independent of common modes of treatment resistance and can
typically be combined readily with existing treatments without dose-limiting toxicity.
However, treatments with mAb rarely result in cure and so a full understanding of
how these reagents work and can be optimised is key for their subsequent
improvement. Here we review how an understanding of the biology of the inhibitory
Fc receptor, FcyRIIB (CD32B), is leading to the development of improved mAb
treatments [26-27].

Monoclonal antibodies are essential tools for many molecular immunology
investigations. In particular, when used in combination with techniques such as
epitope mapping and molecular modelling, monoclonal antibodies enable the
antigenic profiling and visualization of macromolecular surfaces. In addition,
monoclonal antibodies have become key components in a vast array of clinical
laboratory diagnostic tests. Their wide application in detecting and identifying serum
analytes, cell markers, and pathogenic agents has largely arisen through the exquisite
specificity of these unique reagents. Furthermore, the continuous culture of
hybridoma cells that produce these antibodies offers the potential of an unlimited
supply of reagent. In essence, when compared with the rather limited supply of
polyclonal antibody reagents, the feature of a continuous supply enables the
standardization of both the reagent and the assay technique. Clearly, polyclonal and
monoclonal antibodies have their advantages and disadvantages in terms of
generation, cost, and overall applications. Ultimately, monoclonal antibodies are only
produced when necessary because their production is time consuming and frustrating,
although greatly rewarding (at least most of the time!). This is especially apparent
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when a monoclonal antibody can be applied successfully in a routine pathology
laboratory or can aid in the clinical diagnosis and treatment of patients [28-29].

Monoclonal antibodies (mAbs) are a rapidly growing class of human
therapeutics representing Cancer diseases are one of the major groups where
monoclonal antibodies are used in clinical practice. There have been twelve
antibodies that have received approval from the FDA for the treatment of a variety of
solid tumors and hematological malignancies. In addition, there are a large number of
additional therapeutic antibodies that are currently being tested in early- and late-
stage clinical trials. The most common type of mAbs used to treat cancer are “naked
mAbs”. Most naked mAbs attach to antigens on cancer cells, but some work by
binding to antigens on other, non-cancerous cells, or even free-floating proteins. We
can simplify three major mechanisms of actions of naked mAbs. One principle is
boosting a person’s immune response against cancer cells by attaching to them and
acting as a marker for the body’s immune system to destroy them. An example is
alemtuzumab, which binds to the CD52 antigen on lymphocytes and is used to treat
some patients with chronic lymphocytic leukemia (CLL). Another naked mAbs work
mainly by attaching to and blocking antigens on cancer cells that help cancer cells
grow or spread. For example, trastuzumab is an antibody against the HER2 protein
[30-31].

Since then, monoclonal antibodies have entered almost every branch of
biomedical research. Antibodies are now used as frontline therapeutics in highly
divergent indications, ranging from autoimmune disease over allergic asthma to
cancer. Wider accessibility and implementation of antibody-based therapeutics is
however hindered by manufacturing challenges and high development costs inherent
to protein-based drugs. For these reasons, alternative ways are being pursued to
produce and deliver antibodies more cost-effectively without hampering safety. Over
the past decade, messenger RNA (mMRNA) based drugs have emerged as a highly
appealing new class of biologics that can be used to encode any protein of interest
directly in vivo. Whereas current clinical efforts to use mRNA as a drug are mainly
situated at the level of prophylactic and therapeutic vaccination, three recent
preclinical studies have addressed the feasibility of using mRNA to encode
therapeutic antibodies directly in vivo. The highlight the potential of mMRNA-based
approaches to solve several of the issues associated with antibodies produced and
delivered in protein format. Were identify key hurdles that mRNA-based approaches
still need to take to fulfill this potential and ultimately replace the current protein
antibody format [32-33].

Monoclonal antibodies have recently gained interest in the treatment of
iImmune-mediated neuropathies, particularly when there is evidence of underlying
humoral pathogenetic mechanisms.

More data are available for the polyneuropathy with antibodies to myelin-
associated glycoprotein (MAG), but increasing evidence is also emerging for other
iImmune-mediated diseases of the peripheral nervous system, including chronic
inflammatory demyelinating polyradiculoneuropathy (CIDP) and autoimmune
neuropathies with antibodies to nodal and paranodal antigens [34-35].
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Moreover, a potential pathogenic role of complement in chronic autoimmune
neuropathies may open new therapeutic avenues with drugs inhibiting complement
activation. Eculizumab, a recombinant humanized monoclonal antibody that binds
and sequesters C5a, prevents its enzymatic cleavage by the C5 convertase into C5a
and C5b, thus inhibiting C5b-9 membrane attack complex (MAC) formation.
Eculizumab has already been approved in myasthenia gravis and is under
investigation in acute polyradiculoneuropathies. A further potential therapeutic target
in immune-mediated polyneuropathies is the neonatal Fc receptor (FCRn), known to
facilitate 1gG recycling and protection from degradation, thereby extending the half-
life of IgG molecules. High-dose intravenous immunoglobulins (IV1g), currently used
in several immune-mediated diseases, act through several mechanisms, including
competition with pathogenic autoantibodies for FCRn binding, saturating the receptor
and thus increasing IgGs turnover. Monoclonal antibodies against FCRn may be
effective in reducing serum levels of pathogenic IgG autoantibodies without
removing other circulating factors. The FcRn blocker efgartigimod has recently been
approved by the U.S. Food and Drug Administration for the treatment of anti-
acetylcholine receptor antibody positive myasthenia gravis and is currently under
investigation in CIDP [36-37].

Most monoclonal antibodies by themselves have little antitumour activity, even
after binding to the target antigen. Some notable exceptions include monoclonal
antibodies to HER2, EGFR, and CD20, which have remarkable activity against
tumours expressing these antigens. However, despite scant antitumour activity of
monoclonal antibodies, their specificity for the target antigen makes them useful
cancer therapeutic agents. Antitumour activity has been accomplished by conjugating
antibodies with different effector molecules that accomplish cell death after antibody
binding and internalisation. Such effector molecules include cytotoxic agents,
bacterial or plant protein toxins (immunotoxins), and radiopharmaceutical agents [38-
39].

New biologic therapies come in several basic forms, either growth factors and
cytokines (such as erythropoietin, G-CSF, interferon, enzymes, factors that regulate
coagulation) or, more commonly, monoclonal antibodies (mAbs) and related proteins
such as ‘traps’ in which cytokine receptors are made soluble and fused with antibody
constant regions. The latter group (mAbs and traps) have dramatically advanced the
therapy of chronic inflammatory diseases and cancer. Were describes mAbs and
relatives in different direction of therapeutics. The tumour necrosis factor (TNF)-
blockers for autoimmune/inflammatory diseases are the most broadly deployed (with
multiple products) and have engendered a revolution in therapeutic
research/development, along with rather remarkable revenues. This therapeutic
revolution is based on the synergy of three scientific disciplines: immunology,
molecular biology and protein engineering [40-41].

Monoclonal antibody (mAb) therapies for treatment of patients with COVID-
19 have been launched at an unprecedented pace by multiple companies, delivering
clinically meaningful interventions since. Emergency-use authorization (EUA) has
been granted by many countries in record-time allowing hundreds of thousands of
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patients to benefit. What was once an audacious goal and medical imperative to
develop and deliver mAb therapies early in the pandemic has now come to pass [42-
43].

Lebrikizumab is humanized 1gG4 monoclonal antibody targeting IL-13 that has
been intensively studied in moderate-to-severe asthma. It has been evaluated in
several phase Il and phase Il studies. In phase Il studies it has demonstrated reduced
exacerbation rates and improved FEV1 in patients with uncontrolled asthma,
particularly among those with high periostin concentration or blood eosinophil count.

Brodalumab is a human, 1gG2 monoclonal antibody targeting IL-17RA, which
Is currently registered for the treatment of psoriasis vulgaris, psoriatic arthritis,
pustular psoriasis and psoriatic erythroderma. The drug was studied in a randomized,
double-blind phase Il study with 315 participants in four groups: placebo,
brodalumab 140 mg, brodalumab 210 mg and brodalumab 280 mg. No clinically
significant differences were observed between the groups in terms of ACQ score,
FEV1, morning PEF, SABA use, daily and nighttime symptom scores or symptom-
free days. A predefined subgroup analysis found that only the high bronchodilator
reversibility subgroup demonstrated clinically significant benefits [44-45].

Anakinra is a human IL-1 receptor antagonist produced by recombinant DNA
technology in an E. coli expression system. As the IL-1-regulated pathway is
believed to play a significant role in asthma pathogenesis in both Th2/Th17-high and
—low phenotypes, it has become an attractive therapeutic target. However, two recent
clinical trials that were designed to assess the effectiveness of anakinra as a rescue
treatment for airway inflammation in allergic asthma, either through early- or late-
phase administration after allergen challenge [46-47].

Monoclonal antibodies targeting specific inflammatory cytokines are
undoubtedly revolutionary drugs in many fields of medicine and have begun a new
chapter in the treatment of severe and complex cases of immunological diseases. This
is also the case in severe asthma, where have moved from demanding and
aggravating oral steroid therapy to a targeted and personalized immunological
approach. In asthma, the use of monoclonal antibodies has given many patients the
chance to control their disease and significantly improve their quality of life.
However, there is still a need to develop new therapies that will be effective in more
complex and unusual cases, or where existing treatment has not been successful [48-
49].

Monoclonal antibodies (mAbs) have shown impressive therapeutic benefit for
a range of diseases including cancer, autoimmune disease and infectious disease. As
such, they are the fastest growing sector in the biopharmaceutical market, with over
$100B in sales each year and a projection to double that within the next several
years.t Today, the market for mAbs is overwhelming high-income countries. The
majority of the more than 500 mAbs now in clinical testing® are for oncology and
autoimmune indications. However, with the recent clinical success and regulatory
approvals of mAbs for Ebola virus disease and COVID-19, neglected infectious
diseases are anticipated to represent a significant percentage of the future therapeutic
antibody market. Currently, there are over 75 clinical trials of mAbs against ~20
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infectious pathogens and mAbs for ~70 pathogens in preclinical development.2 These
include mAbs against SARS-CoV-2, HIV, influenza, respiratory syncytial virus
(RSV), filoviruses, viral enteric pathogens and gram negative bacterial enteric
pathogens, including E.coli, Klebsiella, Shigella and Salmonella [50-51].

Monoclonal antibodies (mAbs) comprise an essential type of biologic
therapeutics and are used to treat diseases because of their anti-cancer and anti-
inflammatory properties, and their ability to protect against respiratory infections. Its
production involves post-translational glycosylation, a biosynthetic process that
conjugates glycans to proteins, which plays crucial roles in mAb bioactivities
including effector functions and pharmacokinetics. These glycans are heterogeneous
and have diverse chemical structures whose composition is sensitive to
manufacturing conditions, rendering the understanding of how specific glycan
structures affect mADb bioactivity challenging. There is a need to delineate the effects
of specific glycans on mADb bioactivity to determine whether changes in certain
glycosylation profiles (that can occur during manufacturing) will significantly affect
product quality. Using enzymatic transglycosylation with chemically-defined N-
glycans, were show that galactosylation at a specific location of N-glycans in an
afucosylated anti-viral mAb is responsible for FcyRIIIA binding and antibody-
dependent cell-mediated cytotoxicity (ADCC) activity. Were reported a facile
method to obtain purified asymmetric mono-galactosylated biantennary complex N-
glycans, and their influence on bioactivity upon incorporation into an
afucosylatedmAb. Using ELISA, surface plasmon resonance and flow cytometry,
were show that galactosylation of the a6 antenna, but not the a3 antenna, consistently
increases FcyRIIIA binding affinity. The confirm its relevance in an anti-viral model
of respiratory syncytial virus (RSV) using an adapted ADCC reporter assay. Further
correlate the structure-function relationship to the interaction of the galactose residue
of the a6 antenna with the protein backbone using 2D-'H-°N-NMR, which showed
that galactosylation of at this location exhibited chemical shift perturbations
compared to glycoforms lacking this galactose residue. Our results highlight the
importance of identifying and quantifying specific glycan isomers to ensure adequate
quality control in batch-to-batch and biosimilar comparisons [52-53].

Currently, anti-TNF is used in RA, Crohn's disease, ulcerative colitis, psoriasis,
psoriatic arthritis, ankylosing spondylitis and juvenile RA; its use is now being
explored in other indications. Anti-TNF antibodies are the most successful and
widely used antibody-based therapeutic. It is noteworthy that if used together with
methotrexate early in the course of RA, over 50% of patients can be taken off
infliximab and remain virtually disease-free, even with reduced dosage of
methotrexate, and some patients can be taken off all medication [54-55].

At present, therapeutic monoclonal antibodies are being used in haematological
and solid malignancies including non-Hodgkin's lymphoma, breast cancer and
colorectal cancer. The mechanism of their antitumour effect is not precisely known
but is thought to include complement-dependent cytotoxicity, antibody-dependent
cellular cytotoxicity and blocking or steric hindrance of the function of the target
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antigen. This review focuses on current use in oncology but lists some of the
antibodies in clinical development [56-57].

Rituximab, a chimeric mAb to CD20, (an antigen in most B-cells although not
plasma cells), was first to treat B-cell-driven cancers such as non-Hodgkin
lymphoma. It was pioneered by Jo Edwards for RA and subsequently approved, but
was not successful in systemic lupus erythematosus (SLE) trials. Anti-CD52
(alemtuzumab) is a first-generation humanised antibody, now used in multiple
sclerosis. There are other antibodies approved, eg belimumab (also known as
Benlysta) is an anti-BLys mAb approved for SLE, ustekinumab (also known as
Stelara) is an antibody to the shared p40 subunit of IL-12 and IL-23 approved for
psoriasis and psoriatic arthritis and potentially for Crohn's disease, and
secukinamab(Cosentyx) is an anti-IL17A mAb approved for severe psoriasis and
ankylosing spondylitis [58-59].

Modern mAb therapy of solid tumours was initiated by the humanised human
epidermal growth factor receptor 2 (HER2) mAb trastuzumab. The science that laid
the foundation for this breakthrough mAb also initiated personalised/biomarker
driven drug discovery and treatment in oncology [56-57].

Trastuzumab, the first successful monoclonal anti-cancer antibody to be
successful against solid tumours, is well tolerated in patients. The pathway leading to
TNF-resistance of most tumour cell lines was unraveled by collaboration between the
Shepard (Genentech) and Schreiber laboratories (Chicago), which revealed that
macrophages kill tumor cells largely by secreting TNF. They hypothesised that if
tumour resistance to macrophages could be reversed, the tumors would become
sensitive to killing by host defense. Macrophage (or TNF)-resistant tumour cells
implanted into syngeneic mice formed aggressive tumors, while their TNF-sensitive
parental cells regressed [60-61].

Biologic therapies targeting B-cells are emerging as an effective strategy to
treat a variety of immune-mediated diseases. One of the most studied B-cell-targeted
therapies is rituximab, an anti-CD20 monoclonal antibody that exemplifies B-cell
depletion therapy and has served as the prototype for other anti-CD20 monoclonal
antibodies and the development of biosimilars. While there are multiple studies on
the use of rituximab in dermatology, a comprehensive review of rituximab therapy in
autoimmune skin conditions is lacking. In this literature review, were summarize
indications, treatment efficacy, and safety of rituximab among common autoimmune
diseases of the skin: pemphigus wvulgaris, cutaneous lupus erythematous,
dermatomyositis, systemic sclerosis, thyroid dermopathy, autoimmune pemphigoid
diseases, and cutaneous vasculitis diseases. Existing data on rituximab support the
approach of rituximab, biosimilars, and newer B-cell-targeting therapies in immune-
mediated cutaneous diseases. Overall, rituximab, which targets CD20, provides an
effective alternative or concomitant option to traditional immunosuppressants in the
management of various autoimmune diseases of the skin. Further studies are
necessary to expand the understanding and possible utility of B-cell-targeted
therapies among autoimmune skin diseases [62-63].
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Monoclonal antibodies have become the main type of antibody drug because of
their high specificity and strong affinity to antigen. However, with the intensive study
of the natural monoclonal antibody, many defects have faced, such as the limit times
of binding to antigen, the unanticipated antibody clearance and antigen accumulation.
Therefore, studies are no longer limited to the natural antibody screening, but rather
to improve the efficiency of antibody drugs by engineering. In recent years, the
bottlenecks in the development of conventional antibody have been solved effectively
since the discovery of a novel recycling antibody. Recycling antibody binds to an
antigen in plasma and dissociates from the antigen in endosome, thus maximizing the
use of antibody and reducing antigen-mediated antibody clearance and antibody-
mediated antigen accumulation. In addition, recycling antibodies can enhance the
affinity with Fc receptors through further Fc modification [66-67].

The mechanism of TNF-resistance of tumours needed to be widespread since
most tumour cell lines were resistant. Sporn and Todaro's autocrine growth factor
hypothesis of malignant transformation involving autocrine stimulation by
transforming growth factors seemed plausible. Various growth factors were
combined with TNF on TNF-sensitive tumour cell lines and growth factors that
activated receptor tyrosine kinases converted TNF-sensitive tumour cells to TNF-
resistant cells. Host defence was completely subverted and the growth inhibitor
(TNF) even became a growth factor [15,28,46].

Much progress has been made during the last few decades in the treatment of
malignancies. Many types of cancer cells comprising the tumor mass carry molecular
markers that are not expressed or are expressed at much lower levels in normal cells.
These findings provide new leads to drug design and development of therapeutic
strategies involving monoclonal antibodies (mAbs) or related antibody drugs to treat
malignancies. This article reviews recent advances in this targeting approach with a
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focus on the evolution and current use of prospective antibody drugs as effective
ways to treat cancer [39,47,59].

Monoclonal antibody-based therapies bring the promise of increased response
rates without excessive toxicity. The addition of rituximab to combination
chemotherapy has shown encouraging results. Newer monoclonal antibody-based
therapies linked to cytotoxic agents show promise. These include
inotuzumabozogamicin, an anti-CD22 antibody linked to calicheamicin that has
produced significant single-agent responses in relapsed and refractory. Other
monoclonal antibodies linked to plant or bacterial toxins are in earlier stages of
development. Blinatumomab is a novel bispecific T-cell engaging antibody that
combines single chain antibodies to CD19 and CD3 and brings a T cell in close
proximity to a leukemic lymphoblast with resulting redirected lysis. This agent has
demonstrated encouraging results in both the minimal residual disease setting and the
relapsed/refractory setting. Autologous chimeric antigen receptor cells have shown
promising responses in indolent B-cell lymphoid malignancies and are being tested in
ALL. Many of these agents have the potential to increase response rates in older
adults. Trials of many of these monoclonal antibody-based therapies are in various
stages of development in the treatment of newly diagnosed [68-69].

The term monoclonal antibody refers to a single specificity antibody derived
from a single B cell clone and initially these were created by fusing B cells (from
immunised mice) with lymphoma cells. In clinical practice, however, the
administration of murine antibodies induces human antimouse antibodies that may
lead to allergic reactions and reduced efficacy. These difficulties have been partially
overcome by recombinant technology to develop less immunogenic monoclonal
antibodies. Chimaeric antibodies contain only a murine variable fragment whereas
humanised antibodies only have a murine complementarity determining region [70].

Immunotoxins are recombinant proteins consisting of an antibody or antibody
fragment targeting the tumour antigen, linked to protein toxins such as diphtheria
toxin or pseudomonas exotoxin A.1 Up to now, the only immunotoxin approved by
the US Food and Drug Administration (FDA) is denileukindiftitox for treatment of
CD25-positive cutaneous.Another immunotoxin, moxetumomabpasudotox, targeting
CD22 has shown substantial activity in patients with hairy cell leukaemia and is now
being assessed in a multicentre trial in patients with relapsed or refractory hairy cell
leukaemia. In the case of solid tumours, immunotoxins have been less effective
mainly because they induce an immune response restricting their activity. However,
major tumour regressions were reported with an anti-mesothelin immunotoxin, in
patients with treatmentrefractory mesothelioma when it was given in combination
with pentostatin and cyclophosphamide [7,26,58].

Antibody—drug conjugates make use of antibodies that are specific to tumour
cell-surface proteinsé and have tumor specificity and potency not achievable with
traditional drugs. Although the idea of linking drugs to tumor-targeted antibodies was
clear, development of therapeutic antibody-drug conjugates needed several
technological advancements. Early antibody—drug conjugates were mouse
monoclonal antibodies covalently linked to anticancer drugs such as doxorubicin,
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vinblastine, and methotrexate. These conjugates had little success in clinical trials
because of immunogenicity, scant potency, suboptimum target selection, and
insufficient selectivity for tumour versus normal tissue. The lessons from these early
efforts led to improvements in technology and renewed interest in antibody—drug
conjugates. Replacing murine antibodies with humanised or fully human antibodies
prevented immunogenicity. Potency was improved by using drugs that were 100—
1000 times more potent. Careful target and antibody selection improved selectivity
and efficiency of internalization [6,43].

Ado-trastuzumab emtansine is an antibody—drug conjugate composed of
trastuzumab and DM1, a maytansine derivative that is conjugated covalently to the
antibody via a stable thioether linker.On binding to HERZ2, ado-trastuzumab
emtansine undergoes receptormediatedinternalisation and subsequent proteolytic
digestion, releasing the cytotoxic antimicrotubule agent within the target cells.
Furthermore, it blocks HER2-mediated signal transduction, facilitates
antibodydependent cell-mediated cytotoxicity, and inhibits shedding of the HER2
extracellular domain.43 Ado-trastuzumab emtansine was approved as a single agent
for the treatment of patients with HER2-positive metastatic breast cancer who had
previously received trastuzumab and a taxane, separately or in combination. The
recom mended dose of ado-trastuzumab emtansine is 3-6 mg/kg, administered as an
intravenous infusion every 3 weeks [7,19,44].

Infliximab may be maintained during and eight weeks after repeated doses.
These clinical improvements were accompanied by considerable healing of
endoscopic lesions, although healing with stricture formation remains a concern.
Histological disease activity was also dramatically reduced, with a decrease in
inflammatory cell infiltrate and downregulation of activation markers and adhesion
molecules occurring after treatment.

Etanercept is another anti-TNF agent licensed and effective for the treatment of
refractory RA. Etanercept is a recombinant 1IgG1 Fc fragment fused to two p75 TNF
receptors, as opposed to a monoclonal antibody. Etanercept has also been used as
monotherapy in early RA, where it has comparable efficacy to methotrexate
alone.X It is given as a twice weekly subcutaneous injection.

Both Etanercept and Infliximab appear to reduce radiographical joint disease
progression. The role of these biological agents in the treatment hierarchy still needs
to be established, and currently they are likely to be used only for patients who have
active disease despite previous use of at least two conventional disease modifying
drugs. Etanercept has also been studied in psoriatic arthritis, where improvements in
both joint pain and swelling and skin lesions have been demonstrated [80-82].

Rituximab is licensed for use in chemotherapy resistant advanced B cell
follicular lymphoma. Most patients with low grade or follicular lymphoma relapse
with current treatments. Rituximab is a mouse human chimaeric 1gG1 antibody that
recognises the transmembrane phosphoprotein CD20 expressed by B cells and their
related lymphomas. An infusion of Rituximab dramatically reduces circulating B cell
numbers, through antibody dependent cellular cytoxicity or apoptosis. Normal CD20
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positive B cells are regenerated from early pre-B or stem cells (CD20 negative) in
contradistinction to tumour cells, which have no equivalent counterpart [26,49].

Monoclonal antibodies (mAbs) have revolutionized the treatment landscape
across a range of diseases, especially in cancer, autoimmune disorders, and infectious
diseases. Their ability to precisely target specific antigens has transformed
immunotherapy, offering highly effective and tailored treatment options. The
increasing use of mADs in clinical practice underscores their growing role in modern
medicine, yet it also reveals several key issues that must be addressed to fully realize
their therapeutic potential.

One of the most notable advancements in the use of monoclonal antibodies has
been their integration into immunotherapy protocols. Immunotherapy aims to harness
and enhance the body’s immune system to combat diseases, and mAbs have become
instrumental in this approach. By specifically targeting tumor cells, modulating
Immune checkpoints, and enhancing immune responses, monoclonal antibodies have
shown significant promise in treating cancers that were previously difficult to manage
with traditional therapies such as chemotherapy or radiation. In addition, mAbs are
being used to modulate immune responses in autoimmune diseases, providing
targeted treatment with fewer systemic side effects.

However, despite their proven efficacy, several challenges persist in the use of
monoclonal antibodies. One of the most pressing issues is the high cost associated
with mADb therapies. These biologics are expensive to produce, and this cost is often
passed on to the healthcare system and patients. While the cost-effectiveness of mAb
therapies is improving with the advent of biosimilars, access remains a critical issue,
particularly in low-resource settings or for patients without adequate insurance
coverage. Reducing production costs while maintaining efficacy and safety is an
ongoing challenge for pharmaceutical companies and healthcare providers alike.

Another challenge is the potential for immune resistance. While monoclonal
antibodies have been highly successful, some patients may develop resistance over
time. This resistance can occur through various mechanisms, such as mutations in the
target antigen, altered expression of immune checkpoint molecules, or changes in the
Immune microenvironment. Resistance mechanisms pose a significant barrier to the
long-term success of mADb therapy, necessitating the development of novel strategies
to either overcome or prevent resistance. One promising solution lies in combination
therapies that pair mAbs with other agents, such as chemotherapy, radiation, or
immune checkpoint inhibitors. These combinations may provide a more robust and
enduring immune response, overcoming the limitations posed by resistance.

Furthermore, the future of monoclonal antibody therapy is closely tied to the
advancement of personalized medicine. As our understanding of genetics and disease
mechanisms grows, treatments can be tailored to an individual’s specific genetic
makeup, improving therapeutic outcomes and minimizing side effects. Biomarkers
are already playing a key role in identifying patients who are most likely to benefit
from mADb-based treatments. In the future, personalized immunotherapy that
incorporates monoclonal antibodies, genetic profiling, and patient-specific immune
responses could become the gold standard for treating a wide range of diseases.
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The future perspectives of mAb pharmacotherapy also include the development

of more advanced antibody formats, such as bispecific antibodies, which can
simultaneously target two different antigens. Bispecific antibodies have the potential
to enhance the specificity and efficacy of treatment, particularly in complex diseases
like cancer, where the tumor microenvironment is highly heterogeneous.
Furthermore, improvements in delivery methods, such as localized or sustained-
release formulations, may help reduce the side effects and improve the convenience
of mAD treatments.
Additionally, the safety and adverse effects of monoclonal antibody therapies remain
a subject of ongoing research. While mAbs generally have a more favorable side
effect profile compared to traditional chemotherapy, they can still cause immune-
related adverse events, such as cytokine release syndrome, infusion reactions, or
infections. Comprehensive monitoring during treatment is essential to detect and
manage these adverse effects early, ensuring the safety of patients undergoing mAb
therapy.

The monoclonal antibodies have undoubtedly transformed the field of
immunotherapy, offering highly effective and targeted treatments for a range of
diseases. However, addressing the challenges of cost, resistance, and side effects
remains essential for optimizing their use and expanding their therapeutic
applications. The future of mAb pharmacotherapy lies in the continued advancement
of personalized treatment strategies, combination therapies, and innovative antibody
designs. With ongoing research and technological progress, monoclonal antibodies
will continue to play a central role in the evolution of immunotherapy, offering new
hope for patients and improving the management of complex diseases.

Conclusion(s)

Monoclonal antibodies (mAbs) have proven to be a transformative force in the
field of immunotherapy, offering targeted, precise, and highly effective treatment
options for a wide array of diseases, particularly cancer and autoimmune conditions.
Their ability to specifically target disease-related antigens has not only advanced the
understanding of immune system modulation but has also led to improved clinical
outcomes for many patients. As the biotechnology behind monoclonal antibodies
continues to evolve, the development of more potent and personalized therapies is
becoming increasingly feasible, enhancing both efficacy and safety profiles.
However, challenges remain in the widespread adoption of mAbs, such as high
treatment costs, potential for immune resistance, and the need for better
understanding of long-term outcomes. Future research is crucial for overcoming these
obstacles, refining treatment protocols, and expanding the therapeutic applications of
monoclonal antibodies. With advancements in genetic engineering, bispecific
antibodies, and combination therapies, the potential for monoclonal antibodies to
revolutionize immunotherapy is greater than ever. Looking ahead, monoclonal
antibodies are likely to play an even more central role in personalized medicine,
where treatments will be tailored to an individual's specific disease profile and
genetic makeup. The future of mAb-based immunotherapy is bright, with the promise
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of further breakthroughs that could redefine the standard of care for a variety of
immune-related diseases. Ultimately, as technology advances and our understanding
deepens, monoclonal antibodies will continue to shape the future of immunotherapy,
offering hope for more effective and accessible treatments worldwide.
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