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DYNAMICS OF THE CELLULAR COMPOSITION IN THE CENTER OF A
SECONDARY CHRONIC CARRAGEENAN-INDUCED INFLAMMATORY
FOCUS UNDER SUBSTANCE P BLOCKADE

Shevchenko O. M., Sych V. O.", Shevchenko O. O.?
'Kharkiv National Medical University
2V. N. Karazin Kharkiv National University

Summary/Pe3iome

Substance P functions as a key mediator involved in a wide range of biological processes,
including pain signal transmission, regulation of inflammation, the body’s defensive response,
and wound healing. Upon release, Substance P binds to functional receptors on the surface
of effector cells, through which it activates multiple cellular signaling pathways and thereby
executes its diverse pathophysiological functions. In a model of secondary chronic carrageenan-
induced inflammation, the cellular composition of the inflammation center was studied at 6
hours, and on days 1, 2, 3, 4, 5, 7, 14, 21, and 28 under conditions of Substance P blockade.
Soft tissues from the site of inflammation were used as research material. Analysis of the
dynamic changes in the cellular composition of the inflammation center under Substance P
blockade indicates a reduction in the intensity of inflammation chronicity due to a decreased
neutrophilic response and an enhancement of reparative processes mediated by fibroblastic
activity. A comparative analysis of neutrophil counts in the inflammation center under Substance
P blockade versus the natural course of inflammation revealed a statistically significant reduction
in neutrophils on day 2, indicating a decrease in inflammatory intensity under Substance P
blockade. Additionally, a trend toward increased lymphocyte counts was observed up to day
7, as well as a sustained increase in monocyte counts throughout the experiment, suggesting
activation of reparative processes. An increasing trend in plasma cell and macrophage counts
under Substance P blockade was noted throughout the study. Notably, fibroblasts appeared
as early as day 2 under Substance P blockade, compared to day 3 during the natural course
of inflammation. The number of fibroblasts under Substance P blockade was significantly higher
on days 5 and 14 compared to the natural course, with a further increasing trend on days 21
and 28, indicating the pronounced nature of reparative processes in the context of Substance
P inhibition.

Key words: secondary chronic carrageenan-induced inflammation, cellular composition of
the inflammatory focus, Substance P.

Cy6cTaHuis P dyHKLUIOHYE SIK BRXKIVMBUIA MegjaTtop, kM 6epe y4acTb Y LUIMPOKOMY CMeKTPI
GionoriyHMx NpoueciB, BKJOYAOUM nepegady 6051b0BOro CUrHasy, perynsuito 3ananeHHs, 3a-
XWUCHY peakLito opraHisamMy Ta npoLiecr 3aroeHHs paH. Micnsa BUBINbHEHHA cyOcTaHLujs P 3B’a-
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CUrHanisye A0 KifbKOX KINITUHHUX CUTHaJTbHUX LLISIXIB i, TAKMM YMHOM, BUKOHYE CBOI Barartor-
paHHi natodizionorivyHi GyHKuUii. Ha moaeni BTOPMHHO XPOHIYHOIO KapariHaHOBOIro 3anasieHHs!
Ha Tni 6nokagy cybcTaHuii P Ha 6-Ty roguny; 1-wy; 2-ry; 3-Tio; 4-1y; 5-1y; 7-my; 14-Ty; 21-
wy; 28-my nobu aocnigkyBanu KINITUHHUIA CKaf, LeHTpa BOrHULA 3ananeHHs. Y aKoCTi Ma-
Tepiany ons OOCNIOKEHHS BUKOPUCTOBYBaIN M’AKi TKAHMHW BOrHULLA 3ananeHHd. AHanis am-
HaMI4YHMX 3MiH KNITMHHOIO CKNaay LeHTpa BOrHuLLIA 3anasieHHs Ha i 6nokaam cyocTtaHuiji P
CBiYNTb NPO 3HMXEHHS IHTEHCMBHOCTI XPOHIi3aLlii 3anasieHHs 3a paxyHOK 3MEHLUEHHSI HeNnT-
pPOdINbHOI peakLii 1 NOCUEHHST penapaTUBHUX MPOLECIB 3a paxyHOK ¢ibpobnacTnyHoi pe-
akuji. Npu NOPIBHAHHI AVHaMIKN KiNbKOCTI HENTPOO®INIB Y LEHTPI BOrHMLLA 3arnaneHHs Ha Thi
Onokaau cybcTaHuii P 3 Takolo 3a npupoaHoro nepediry 3ananeHHs crnocrepiranocb JOCTO-
BipPHE 3MEHLLEHHS iX KiNIbKOCTi Ha 2-ry o0y, WO CBig4YMTb MNPO 3MEHLLUEHHST IHTEHCUBHOCTI
3anasieHHs Ha Thi 6nokaauy cyocTaHuji P. Takox cnoctepiranach TEHAEHLIS 30iIbLLIEHHST KiIbKOCTI
nimoouunTiB A0 7-0i 406U, 36iNbLUEHHS KifIbKOCTI MOHOLMTIB MPOTSArOM YCbOIrO EKCMEPUMEHTY
Ha Tni 6nokaau cydcTaHuji P, Lo CBigYMTb NPO IHTEHCMBHICTb pernapaTtMBHUX NPOLECiB. TeH-
OeHUia 36inbLUEHHS KiNbKOCTI Na3mMoumTiB i Makpodarie 3a 3ananeHHs Ha Tni 6nokagy cyo-
CcTaHuUii P cnocTtepiranacb npoTaromMm ycboro ekcrniepumeHTty. Ha tni 6nokaan cyoctaHuji P
¢ibpobnacTtn 3’9BASAMCL BXe Ha 2-ry goby npotm 3-0i gobu 3a npupogHoro nepeoiry.
KinbkicTb pibpobnacTiB 3a 3ananeHHs Ha Tni 6nokagn cybcTaHuji P oocToBipHO 36inbLuyBa-
nacb Ha 5-1y i 14-Ty gobu B NOPIBHSHHI 3 MPMPOAHMM Nepebirom 3ananeHHs. Cnig, BigmituT
TeHAEHLUjI0 30iNbLUEHHS KiNbKOCTI (ibpobnacTis Ha 21-wy i 28-my gobu, WO CBiAYNTL NPO
BUPaXXEHICTb penapaTuBHMX NPOLECiB Ha Tni 6okagn cyocTaHLuii P

Kino4oBi cnoBa: BTOPMHHO XPOHIYHE KapariHaHOBE 3anasieHHs, KIITUHHUIA CcKnaa, LEeH-
Tpa BOrHuLia, cybctaHuji P

3ananeHHs — ue nNpupoaHMin NpoLec,
SIKUA aKTUBYETHLCS iIMYHHOIO CUCTEMOIO, KON
OpraHi3aM CTUKaAETLCS i3 3arpo3010 iHMEKLLIN Ta
NOWKOAXEHb OpraHiB pi3Hoi etionorii [1].
[incHO, 3anasieHHs 3 WBUAKMM No4YaTKOM i
rOCTPUM 3aBEPLIEHHAM € HE3aAMIHHUM Y
BiOHOBJIEHHI KJITMHHOrO Ta OPraHi3MoBOro
romeocTtasy, NnopyLweHoro LWKiaMBMMm noa-
pasHmkamm [2]. TaknuMm 4MHOM, MpPaBWibHA,
edekTnBHA i YITKO opraHizoBaHa 3anajibHa
BiAMOBIZb OPraHiamMy fje 9K 3axncHuin Gionor-
iHHMIN NPOLEC, WO A03BONISIE HAM BUXMBATU B
HecnpuaTnmeux ymosax [3]. Ha npoTuBary
LuboMy, abepaHTHe, HEBMPILLYBAHE Ta XPOHIy-
He 3anasieHHs € NpoBigHUM (HaKTOPOM PO3-
BUTKY 6araTbOX CUCTEMHUX 3aXBOPIOBaHb
[4,5]. Sokpema, HEKOHTPOIbOBAHE 3anasieH-
HS1 NOB’A3aHe 3 naToreHe3om baraTbOoX BUAIB
MOLLIKOOKEHb OpraHiB, Takux Sk rocTpe ypa-
XXEHHS! NlereHb, CAPUYMHEHE CEMNCuUcoM, roc-
TPpUA NaHKpeaTuT, Oniku, iHPeKLUii Ta BB
TIOTIOHOMNAJTIHHS, @ TakOX rOCTPE YPaKEHHS
MEeYiHKX Pi3HOI eTIONOrii, BKIKOYAO4M CEncuc,

CybcTaHuiga P € nobpe BigoMuM HENPO-
nenTuaoM, SKUN LMPOKO PO3MNOBCIOOKEHUI
SIK Yy LLeHTPasbHIi, Tak i B nepudepuydHin He-
PBOBI CUCTEMI. |HOYKLIA Ta nepenada Houn-
LLeNTUBHUX CUTHaNB BUKIIMKAE BUBINIbHEHHSA
cyocTaHUji P i3 CEHCOPHMX BOMIOKOH Y CMUH-
HOMY MO3Ky. CybcTaHLis P TakoxX BUBINb-
HAETbCA 3 BaraTboX KiTUH iIMYHHOI cucTeEMM,
Taknx sk Makpodogaru, nimpounT i 4EHOPUTHI
KMNITUHW. ICHYIOTb AaHi Mpo akTUBHICTb Cyb-
CcTaHuii P Ta MOro yyacTtb y 3anasbHii
BiONOBIAj, Pa3oM 3 iHLWNMU NepUudepuHHMmn
KNiTUHaAMM, BKITKOHAKOUM KICTKOBI KNiTHM [13].

3rogom 6arato AocnimkeHb NPUBENN A0
Cy4aCHOro po3yMiHHS TOro, Lo cybcTaHuia P
GYHKUIOHYE 9K BaX/IMBUI MeLiaTtop, SKUn
Oepe y4acTb y LUMPOKOMY CMeKTpi BioNnoriyHmx
npoLecis, BkOYaOUM nepenadyy 60b0BOro
CUrHany, perynsuito 3anaseHHs, 3axX1UcHy pe-
aKLlO OpraHiamMy Ta MNPOLIECU 3arOEHHSI paH
[14-17]. Micna BmBiNbHEHHA cybcTaHuia P
3B’A3YETLCS 3 PYHKLIOHA/IbHUMUK peuenTopa-

iHpekujio SARS-CoV-2 Ta iemivyHo-penepdy-
3iHe ypaxeHHs [6-12].

MW Ha NOBepPXHi ePEKTOPHUX KNITUH, Yepes sKi
BiH CUrHaNI3ye A0 KiNlbKOX KNITUHHUX CUrHasb-
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HUX WNAXIB i, TaKUM YMHOM, BUKOHYE CBOI
GaratorpaHHi natogizionoriyHi QyHKLUi
[18,19].

Cnip 3a3HauuTK, WO 3anajeHHs Mae
BEeJIMKE 3HAYEHHS NPW NOLUKOMKEHHI OpraHis
[4] i wo cybeTaHuisa P ¢popmye nporpecysaH-
HS1 3ananeHHs [15], Wo CrnoHykae no aeTab-
HOro BUBYEHHS Ajl, SKi Biairpae cyoctaHuja P
npu 3anasibHNX NOLLIKOKEHHSX opraHiB. Cy6-
CTaHujs P pearye i 3 iHWXMK KNITUHaMu, LWo
3HaxXoOATbCA Y BOMHULLI 3anasieHHs i MoXe
HaBiTb BUXOOUTU B LUMPKYNSLUIIO, WO Chpusie
reHepanisauii npouecy [20]. CybcTaHuia P
CTUMYJIIOE pereHepaTopHi Npouecu nicns 3a-
nasieHHs 3a paxyHOK CTUMynsuii gpaktopa
pocTy enitenito [21]. CybcTaHujs P moxe iHay-
KyBaTW CUHTE3 KoJlareHa y Crofly4Hirt TKaHUHI
3a paxyHOoK akTuBaLii TpaHC(pOPMYHOro dak-
Topy pocTy 6eTa 1 1 pakTopy POCTY CNOyY-
HOI TKaHWHK 2 [22].

BuvBUYeHHS nepebiry 3ananeHHst 3a ymMoB
6nokaam abo cTmynsuii cyocTaHuji P Ta Hel-
POKIHIHIB MOXe OaTu iHTErpaTMBHI BiOMoBiAj Ha
NUTaHHS NPO POJib Ta PeLEenTOPHI MexaHi3Mu
Yy4acCTi TaxikiHiHIB y MaToreHesi 3ananeHHs, Lo
€ 0e3yMOBHO aKTyaJlbHMM Ha CbOrOAHiLLIHIN
OEHb.

MeTta po6oTu: 3’scyBatn AuHaMiKy
KNITUHHOrO cknagy UeHTpa BOrHULLA BTOPUH-
HO XPOHIYHOrO KapariHaHOBOrO 3anasieHHs Ha
Tni 6Gnokagn cybcTaHuii P.

Martepian i meToon AoChniaKeHHsA

EkcnepumeHTansHe A0CIIKEHHS Npo-
BeOeHO Ha 132 opocnux Lypax-camusix fiHii
WAG macoto Tina 180-200r.

KoHTponem ans npupogHoro nepebiry
Oynn iIHTaKTHI TBAPUHW; 011 3ananeHHs Ha T
BBeAEHHS Bnokaropa cybcTaHuji P — wiypn,
KM BBOAMAM MpenapaT 3 noganblUnM BUK-
JIKaHHAM 3anasieHHs.

BToOprHHO XpOHiYHe KapariHaHOBe 3ana-
NEHHS BUKMKanu BeeaeHHam 10 mr n-kapar-
iHaHy (Sigma, CLUA) y 1 mn @isionoriyHoro
pO34nHy [23].

Ona npurHiveHHa cuHTedy n edekxTis
cybeTaHuii P 3actocoByBanu iHribitop HK-1
peuenTopiB anpeniTaHT, 9KUiA BBOAMNU iHTPa-
neputoHeasnbHO B J03i 10 MI, PO3UYMHEHNIA Y
1 M I30TOHIYHOIO PO34YMHY XNOopMay HaTpIlo,

LLOOHS MPOTArOM YCbOro eKCNePUMEHTY [24].

Y AnHaMiLi BTOPUHHO XPOHIYHOIo Kapa-
riHAHOBOrO 3anaJieHHs], a TakoX Ha Tni 6noka-
on cybcTaHuii P Ha 6-Ty roguny; 1-wy; 2-ry;
3-Tio; 4-1y; 5-Ty; 7-My; 14-Ty; 21-wwy; 28-my
nobu pocnimkyBanu KNITUHHWIA cKnan, BOrHU-
Lla 3ananeHHs.

Y qakocTi matepiany onsg OOCHiIOKEHHS
BMKOPUCTOBYBaNMU M’SIKi TKAHUHWM BOrHULLA
3ananeHHsl.

JuHamiky nepebiry 3ananbHoro npowe-
CY B LIEHTPI BOTHMLLA 3aNaNeHHs B AOCNIOXKY-
BaHMX rpynax BUBYaNM METOOOM MiapaxyHKy
3ananbHUX KINITUHHUX €NEMEHTIB B OOMexe-
HoMmy noni 3opy (1,6410° m2):
- Y KOHTPOMbHUX Fpynax: y npowapkax
MyXKOT BOJIOKHUCTOT CMOMYYHOT TKAHWHU
MiXX Ny4KamMm M’S30BUX BOJIOKOH;

-y rpynax MOAENIOBAHHSA 3anafieHHs: y
3anasibHUX iHQINbTpaTax y npowlapkax
MyXKOT BOJIOKHUCTOT CMOMYYHOT TKAHWHU
MiDK nydykaMm M’sI30BUX BOJIOKOH; 3a
HasaABHOCTI ocepeakiB HEKPO3Y i KPOBO-
BWIMBIB, rPaHySIbOM — NO3a HUMMU.

JocnimkeHHa MmikponpenaparTis i niapa-

XYHOK KJITUH 3ananbHOro psay Nnposoavnu 3a

gonomoro mikpockona «Olympus BX41»

(Olympus Corporation, Tokio, AnoHig) 3 no-

nanbLIoo 06pOoOKO pesynkTaTiB y Nporpam-

HoMy 3abe3neydeHHi «Olympus DP-Soft» (Bep-

cia 3.1, Olympus Corporation, Tokio, AnoHis).

Jloriko-cTaTncTnyHi MeToam aHanisy 3a-

CTOCOBaHO 3 ypaxyBaHHAM xapakTtepy po3no-

0iny o3Hak. AkWo xapakTep po3noginy

KiNIbKICHMX O3HaK, OUiHEHWI rpadiyHMM Cro-

cobom, OyB OGAM3bKUIA A0 HOPMAsbHOMO, Lie

[O3BONMNO 3aCTOCOBYBATW MapamMeTpuyHi

MeToan ctatnctmkn. OnNnc LEeHTpanbHOI 3a-

KOHOMIPHOCTI 3AiCHEHO 3a A0MNOMOrolo ce-

peaHsLoi apudMeTnyHOI BenndiuHm (M), Bapi-

aTUBHICTb O3HAKM XapakTepudysaam 3 064mc-

NEHHSIM CTaHOAPTHOI MOXMOKM CeEPeaHbOI (M).

BiporigHicTb BiAMIHHOCTiI BMOIPOK 3a KiNbKiCHW-

MM MOKa3HMKamMm ob4mncioBany 3a A0MNoMo-

roto t-kputepis CtblogeHTa. Y BCiX CTaTtncTmny-

HMX PO3paxyHKax MOPOroBOI0 BEIMNYUHOIO

piBHA 3Ha4YMMOCTi obpaHo p < 0,05 [25].
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Pe3ynbraTn AOCAIigKEeHHS Ta IX
00roBOpeHHS

3a NpupoaHoro nepebiry KifbkicTb HE-
TPOdIiNiB y LEHTPI BOrHULLA BTOPUHHO XPOHiI-
YHOro 3anasneHHs 3 6-0i roamHn oo 14-oi nodu
Oyna goCTOBIPHO BULLIOKO 32 MOKA3HMKN KOHT-
ponto BignosiaHo B 25,35 pa3za (p < 0,05);
33,32 pa3za (p < 0,05); 37,35 pa3za (p < 0,05);
29,23 pa3sa (p < 0,05); 23,48 pasa (p < 0,05);
13,45 pa3sa (p < 0,05); 11,39 pa3za (p < 0,05)
8,16 pasa (p < 0,05) (Tabn. 1).

lMopiBHAHO 3 nonepenHiM TepMiHOM
KiNbKiCTb HenTpoginie 6yna AOCTOBIPHO BU-
woto Ha 1-wy gody B 1,31 pasa (p < 0,05), a
TakoX A0CTOBIPHO HWXXYOI0 Ha 21-wwy aoby B
3,67 pasa (p < 0,05).

KinbkicTe 6a30diniB i €03MHOMINIB TaKOX
Oyna O0CTOBIPHO NIABULLEHOIO 3 6-0i roamMHn
0o 14-oi pobu B NOPIBHAHHI 3 NOKA3HMKaAMMU
KOHTPOJIIO 3 MakCMMaNibHUM 306iNbLUEHHAM
BiAMoBiaHO Ha 2-ry noby B 31,36 pasa (p <
0,05) i Ha 1-wy noby B 27,85 pa3za (p < 0,05).
3MeHLLEHHS KinbkocTi 6a3odinis i eo3nHodIniB
cnocTepiranocb Ha 21-wy oo0y NOPIBHAHO 3
nonepenHiMm TepMiHOM BianoBiaHo B 2,0 pasa
(p < 0,05)i2,78 pasza (p < 0,05).

Kinbkicte MoHOUMTIB Byna AOCTOBIPHO
NigBULLEHOIO TakoX 3 6-0i rognHu go 21-oi
nobu 3 mMakcumanbHUM MigBULLEHHAM MO-
PIBHAHO 3 KOHTponem Ha 5-t1y noby B 14,6
pasa (p < 0,05). Ha 28-my noby crnoctepira-
JI0Cb OOCTOBIPHE 3MEHLLUEHHSI MOHOUUTIB Y
NOPIBHSAHHI 3 nmonepegHim TepmiHoMm B 3,47
pasa (p < 0,05).

KinbkicTe nnasmoumnTiB AOCTOBIPHO Mne-
peBuLLyBana ix KiflbkiCTb Y KOHTPObHIN rpyni
3 6-0i rogmHn oo 28-o0i 4odOu 3 MakcuMarb-
HUM NigBULLIEHHAM Ha 2-ry, 3-Tio, 5-Ty Oobmu
BignosigoHo B 37,64 pasa (p < 0,05); 40,77
pa3sa (p < 0,05); 43,82 pasa (p < 0,05).

KinbkicTb Makpodaris 4OCTOBIPHO nepe-
BULLLyBasia NOKA3HUKKM Y rpyni KOHTpons 3 3-0i
0o 28-o0i nobu BignosigHo B 16,11 pasza (p <
0,05); 21,79 pasa (p < 0,05); 27,95 paza (p <
0,05); 31,89 paza (p < 0,05); 34,37 paza (p <
0,05); 27,05 pasa (p < 0,05); 23,53 paza (p <
0,05). CyTTeBe NigBULLIEHHS KiNTbKOCTI Makpo-
dariB cnoctepiranocb Ha 3-Tio Oo0y B Mno-
PIBHSIHHI 3 iX KifbkKicTiO Ha 2-ry noby B 1,59

pasa (p < 0,05).

KinbkicTb TKaHMHHMX ©a3odinis Oyna
MiaBULLIEHOK B MOPIBHSAHHI 3 KOHTpONem 3 1-
Oi nobu OO0 3aBEepLUEHHSI eKCNepUMEHTY 3
MakCUMasbHUM MigBULLEHHAM Ha 10-Ty o100y,
NepEeBULLYIOYM NOKA3HWKK Y KOHTPOAi B 15,79
pasa (p < 0,05).

®dibpobnacTn y LEHTPi BOrHMLLA BTO-
PVHHO XPOHIYHOrO 3anasieHHs noyYanm 3’ saBnsi-
Tnca 3 3-0i gobwu, i iX KibkKiCTb MOCTYNOBO
36inbLlyBanach Ao 28-oi noou.

Ha tni 6nokagn cybeTaHuii P abconioT-
HEe YMCNO HENTPOPINIB y LEHTPI BOrHULLA 3a-
naneHHs 6yno AOCTOBIPHO MiABULLEHVMM B
NOPIBHSHHI 3 MOKA3HMKaAMM KOHTPOJIO 3 6-0i
no 14-oi pobwu BignoeigHo B 17,3 pa3a (p <
0,05); 22,09 pa3za (p < 0,05); 17,61 pa3a (p <
0,05); 16,04 pa3za (p < 0,05); 12,25 paza (p <
0,05); 9,16 pasa (p < 0,05); 7,77 pa3za (p <
0,05); 4,48 pa3za (p < 0,05) (Tabn. 2). Ha 21-
Ly o6y crnocTtepirasocb AOCTOBIPHE 3MEH-
LLIEHHS KiNIbKOCTi HEMTPOOINIB Y MOPIBHSAHHI 3
14-ot0 noboto B 3,4 pasza (p < 0,05).

YucenbHicTb 6a30¢iniB y LEHTPI BOrHM-
WA 3ananeHHs Ha T 6nokagn cybcTaHuii P
TakoX Oyna A0CTOBIPHO MiABULLEHOIO 3 6-0i
roamHn oo 14-oi pobun, makcumanbHO nepe-
BULLYIOYM MOKA3HUKU KOHTPOJIIO Ha 2-ry Aoby
B 29,36 pa3a (p < 0,05).

KinbkicTb €o3nHodinis 6yna AOCTOBIPHO
nigsuLeHoto 3 6-oi rogyuHn oo 10-oi gobu 3
MakCMMyMOM Ha 1-w1y o6y, nepeBuLLyoHN
NMokasHMKM KoHTposto B 13,97 pasa (p < 0,05).
CnocTepiranocb OOCTOBIPHE 3MEHLUEHHS
KilbKOCTi eo3uHodinie Ha 21-wy nody B no-
piBHAHHI 3 14-0t0 poboto B 2,09 paza (p <
0,05).

KinbkicTb nimgpouutie 6yna AOCTOBIPHO
MNiABULLEHOKD B MOPIBHSAHHI 3 MOKa3HUKaMWu
KOHTpOsO 3 6-0i roguHu oo 14-oi nobu Biono-
BioHO B 6,21 pa3za (p < 0,05); 7,11 pasa (p <
0,05); 9,46 pasa (p < 0,05); 10,02 pa3za (p <
0,05); 6,3 pa3za (p < 0,05); 4,53 pasa (p <
0,05); 3,4 pasa (p < 0,05); 2,72 pasa (p <
0,05).

AGCOSIIOTHE YNCO MOHOUMTIB Byno Ao-
CTOBIPHO MiABMLLEHMM B NOPIBHSAHHI 3 NOKa3-
HMKaMKW KOHTpPOMO 3 6-0i roguHn o 28-0i
Jobu 3 MakCUMaslbHUM MiaBULLEHHAM Ha 3-
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Tabnuusi 1

JvHaMika 3MiH KNITUHHOTO CKNagdy LeHTPY BOrHULLA 3ananeHHs 3a BTOPUHHO XPOHIYHOro 3ananeHHs
(abcontoTHe unucno KNiTMH Ha 1,6x10° M2), M = m, (n = 6)

TIo i 5-Ty nobun, NepeBuLLYIOHM NOKASHUKN
KOHTpONto BignosigHo B 9,98 pa3sa (p < 0,05)
i 10,88 pasa (p < 0,05).

KinbkicTb NnasmoumTiB Takox Oyna ao-
CTOBIPHO MiABULLEHOIO 3 6-0i rognHn oo 21-
Oi 0o6un B MOPIBHSAHHI 3 MOKA3HUKAMWN KOHT-
POMIO 3 MakCUMaslbHMM MiABULLIEHHAM Ha 3-
Tio i 5-Ty nobwu BignosigHo B 19,85 pasa (p <

TepmiHun o . . . . TKaHWHHI |, .
nocninmeHHﬂHequocblnuEaso(blnu EosMHoqomulnlmcbouum MoHouutulnasmountMakpodaru 6asodinu di6po6nacTu
0,31+042 | 0,28+ |0,33+0,44|0,61+0,54(0,58 +0,49( 0,22 + 0,35 | 0,19 £ 0,31 (0,28 + 0,40 -
KoHTponb 0.40
7,86+1,82"| 550+ |508+1,77|506+1,29"| 461+ |4,83+1,46 |1,19+0,31(0,89+0,49 -
6 roauH 169 190"
1 n06a 10,33 £ 6,92+ |9,19+1,80° (6,28 +1,50" 597+ |7,69+1,73|1,56+0,62]|1,22+0,54] -
A 2,26 1,70° 1,53
11,58 +1,53°| 8,78+ (8,97 +1,317(8,03+1,42"| 6,94+ |8,28+1,33|1,92+0,66 1,56+ 0,67 -
2 poba 1,23° 1,12
9,06 +1,24"| 786+ [7,86+0,99 (844+0,94°| 7,58+ |8,97+0,98 (3,06+0,80%2,28+0,777 0,25+ 0,38
3 poba 1,15’ 0,93
728+146"| 544+ |425+1,04(6,19+1,27"| 847+ |[9,64+1,214,14+1,452,53+0,97| 0,33 £0,44
5 Aoba 114 1,50
417+0,67°| 2,28+ |253+0,86(|3,03+0,87"| 4,36+ |4,56+1,27|5,31+1,19"(3,03+0,92] 1,58+ 0,58
7 poba 0,84 175
3,53+1,25| 1,89+ [2,11+0,55 (2,64 +0,96"| 464+ |[3,94+205 [6,06+1,39 4,42+ 1,25] 3,06+ 0,74
10 npoba 0 54° 153"
2,53+0,80"| 1,56+ |1,78+0,76(2,81+0,75| 4,92+ |[2,53+0,86 |6,53+1,9473,67 +1,411 4,33+1,17
14 noba 064" 149"
0,69 +0,42%| 0,78+ |0,64 +0,46%|1,22+0,65| 3,57+ |1,86+0,67 |514+1,16°(2,28+0,867] 5,17 + 0,98
21 poba 0,35" 148
0,53+0,50 | 0,39+ | 0,44+0,49|1,11+0,60| 1,03+ |1,03+0,43"|4,47 +1,08"|1,69 + 0,667 5,89+ 1,13
28 noba #
0,48 0,43
Mpumimka. * — BigMiHHICTb 3Hauuma (p < 0,05) y nopiBHAHHI 3 KoHTponeMm; # — BigmiHHiCTL 3Hauuma (p < 0,05) y MopiBHAHHI 3 MonepegHiM
TePMiHOM.
Tabnuys 2
[OnHamika 3MiH KNiTUHHOro cKknaay LieHTPY BOrHULIA 3ananeHHs Ha Tni 6nokagu cybctaHuii P
(abcontoTHe uncno knituH Ha 1,6x10° m?), Mt m, (n = 6)
Cepii o . . . . TKaHWHHI | .
TRApUH Hentpodinubasodinu EosMHoq)lnM[HlMdaouwm MoHouutuMnasmounty Makpodaru 6azodpinu diGpobnacTu
0,44+049| 0,28+ |0,69+0,50|0,89+0,54(0,83+0,56| 0,47 +0,50 | 0,44 + 0,49 | 0,42 + 0,49 -
KoHTposb 0.40
761+150"| 589+ |6,03+1,537|553+1,36"| 4,69+ [4,94+156"|1,22+0,35|0,92+0,31 -
6 roauH 119" 191"
972+197"| 7,31+ |964+1,71716,33+1,37| 6,08+ |[7,78+1,29"|1,61+0,58|1,31+0,56 -
1 Aoda 1,43 1,48
7,75+1,10°A 8,22+ |8,53+1,48(842+1,25| 7,67+ |8,36+1,35(2,28+0,81(2,177+0,56°| 0,19+ 0,31
2 poba 137 1,59°
7,06 +1,28"| 7,94+ |8,06+1,34°(892+1,407| 8,28+ [9,33+1,37"|3,61+1,10"(3,19+1,00"| 0,33 +0,44
3 noba 1,34" 1,14
539117 | 467+ |3,97+1,107|561+1,24| 9,03+ [9,03+1,03|5,03+1,76 |4,14 +1,22°| 1,50 + 0,584
5 AoGa 1,43 1,42°
4,03+0,65 | 2,56+ [2,47+0,86 (4,03+1,09 453+ |4,97+126 |553+1,197|3,53+1,48"| 1,72+0,68
7 poba 0,83 133"
3,42+1,00°| 2,08+ |2,03+0,49 (3,03+0,817 5,03+ |[4,53+1,44"|6,56+1,24" (4,97 +1,75"| 3,25 + 0,83*
10 noba 062" 196"
1,97+0,71°| 1,06+ |1,11+0,20 [242+0,71°| 4,53+ |2,97+0,93 6,94+ 1,51 (4,03+1,597(6,06 + 1,13#~
14 noba 047" 199"
0,58+0,49%| 0,81+ |0,53+0,50%|1,53+0,78| 3,72+ |2,03+0,54 |5,36+ 1,14 |2,47+0,83"| 6,81+1,14
21 Aoba 0,40 1.20°
0,47+050| 053+ [039+0,48|1,33+£0,74| 2,03= 1,42+0,49 (4,28 +1,09"|2,03+0,65| 6,89 +1,29
28 noba :
0,50 0,65
Mpumimka. * — BiOMiHHICTb 3HauMma (p < 0,05) y NopiBHsAHHI 3 KOHTponeM; # — BigMiHHICTL 3HauMma (p < 0,05) y MOpIBHAHHI 3 MonepeaHiM

TepMiHOM; A — BiAMIHHICTb 3Ha4umMa (p < 0,05) y NOPIBHSHHI 3 TUM e TepMiHOM 3a NPUPOAHOrO 3ananeHHs.

0,05) i 19,21 pasa (p < 0,05).

YucenbHiCTb Makpodgaris AOCTOBIPHO
nepesuLLyBana MNOKa3HUKN KOHTPOJIO 3 2-0i
no 28-oi pnobu BignosigHo B 5,18 pasa (p <
0,05); 8,2 pasa (p < 0,05); 11,43 paza (p <

0,05); 12,57 pa3za (p < 0,05); 14,9 paza (p <
0,05); 15,77 pa3za (p < 0,05); 12,18 paza (p <
0,05); 9,73 paza (p < 0,05).
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JocToBipHO NigBuULLIEEHOO TakoX Oyna
KiNTbKiCTb TKAHMHHMX 6a3odginie 3 2-0i oo 28-
Oi o6V B NOPIBHAHHI 3 NMOKA3HUKAMW KOHT-
POJ0, MakCUMasbHO nepeBuLLytoun ixy 11,83
pa3sa (p < 0,05).

dibpobnactn novyanu 3’ABNATUCS B
LIeHTPi BOrHMLLUA 3ananeHHsa 3 2-0i godu, i ix
KifIbKiCTb MakCMmanbHoO nigsvilyBanacs 3 14-
oi no 28-oi nodw. Ha 10-ty i 14-1y pobwu cno-
CTepirasioCb JOCTOBIPHE 36iSbLLIEHHS KibKOCTI
¢ibpobnacTiB y NOPIBHAHHI 3 NoNepeaHiM Tep-
MiHOM BignosigHo B 1,9 pa3a (p < 0,05) i 1,86
pa3sa (p < 0,05).

Mpr NOPIBHAHHI ANHAMIKM 3MiH KifIbKOCTI
HenTpodiniB y LEHTPI BOrHMLLA 3anasieHHs Ha
i 6aokagm cybcTaHuji P 3 Takoio 3a npupoa-
HOro nepebiry 3ananeHHs MW crnocTepiranm
OOCTOBIPHE 3MEHLUEHHS iX KiIbKOCTI Ha 2-ry
no6y B 1,49 pasa (p < 0,05), Wwo cBig4Y1TbL NPO
3MEHLLUEHHST IHTEHCUBHOCTI 3anasieHHs Ha TN
onokaagn cyoctaHuji P Ha 3-Tio i 5-Ty nobu
cnocTepiranacb TeHOEHLUiss 3MEHLLUEHHS
KinbKOCTI HenTpodoinis signosiaHo B 1,28 11,35
pasa.

Mpyn NOPIBHSAHHI KiNbKOCTI 6a3odinie i
€031HODINIB Y LIEHTPI BOrHMLLA 3anasieHHs Ha
Tni 6nokagn cybcTaHuii P 3 iX KifbKicTIO 3a
NPUPOAHOro nepeodiry 3anaseHHa Ha 5-Ty
noby cnocTtepiranacb TEHOEHLS 3MEHLLIEHHS
BignosigHo B 1,16 i 1,7 paaa.

TakoX BigMidann TeHOEHLLo 30iNbLUeH-
HA KinbKOCTi nimpoumnTiB Ao 7-oi gobwu,
30INbLUEHHS KiNIbKOCTIi MOHOLMTIB MPOTSroMm
YCbOr0 eKCnepuMeHTy Ha Tii 6nokagu cyo-
cTaHuji P, wo cBig4nTb NPO iIHTEHCMBHICTb
penapaTtmBHUX MPOLECIB.

TeHpeHUja 30iNbLUEHHSA KiNbKOCTI nnas-
MOUMTIB i Makpodaris 3a 3anaseHHa Ha Thi
6nokaam cybcTaHuji Py nopiBHAHHI 3 npupoa-
HMM nepebiroM 3anasieHHsa crocTepiranach
MPOTArOM YCbOrO EKCMEPUMEHTY.

Ha Ttni 6nokagn cybctaHuji P Bigmiva-
nlacb TeHOeHLis 30iNbLUEHHS KifTbKOCTi TKaHWNH-
HuX 6a3odiniB Ha 5-Ty noby B 1,64 pa3a, i Taka
TeHaeHujs 36epiranacb A0 3aBepLUEHHS eKc-
NEPUMEHTY.

3a 3ananeHHsa Ha Tni 6nokaan cy6-
cTaHuji P ¢pibpobnacTt BUSBNSNNCH BXE HA 2-
ry noby npotu 3-oi 4obw 3a NPUPOAHOro ne-

pebiry. [locToBipHe 30iNblLUEHHSA KiNIbKOCTI
$ibpobnacTiB 3a 3ananeHHs Ha i 6nokaau
cybcTaHuii P cnoctepiranu Ha 5-Ty i 14-Ty
no6bu BignosigHo B 4,54 pa3a (p < 0,05) i B
1,4 paza (p < 0,05) B NOpPiBHAHHI 3 NPUPOA-
HUM nepebirom 3ananeHHs. Cnig, BigMITUTA
TeHOeHLjlo 30iNblUeHHS KinbkocTi ¢pidbpob-
nacTiB Ha 21-wwy i 28-my n0obu, WO CBiaYnTb
NMPO BMPaXEHICTb penapaTtMBHNX NPOLLECIB Ha
Tni 6Gnokagn cybcTaHuii P.

BucHoBKkM

TakumMm 4YMHOM, aHani3 3MiH KJIITUHHOIO
Ckfiagy LeHTpa BOrHWLWA 3anasieHHs Ha Thi
Onokaau cyocTaHuii P cBigunTb NPO 3HMXEH-
HS iIHTEHCMBHOCTI XPOHi3auii 3ananeHHsa 3a
pPaxyHOK 3MEHLLEHHS HENTPOMINbLHOI peakLji
36iNbLUEHHS penapaTuUBHUX MPOLECIB 3a pa-
XYHOK ibpobnacTU4HOI peakdLiji.

BctaHoBneHo, o Ha Thi 6nokaan cyo-
CTaHUji P KiNbKiCTb HEMTPO®INIB Yy LLEeHTPI BOr-
HULWA 3ananeHHsa OOCTOBIPHO 3MeHLIyBanach
Ha 2-ry Ao6y NOPIBHAHO 3 BiAMNOBIAHNM TEPM-
iHOM MpuUpoAHOro nepebiry 3ananeHHs, Wwo
BKA3ye Ha 3HWXXEHHS iIHTEHCMBHOCTI 3anasib-
HOI BiONOBIA].

TeHaeHUis 30iNbLUEHHS KiNbKOCTi NiMdo-
UMTIB OO 7-0i O00u, 30iNblUEHHS Ki/IbKOCTI
MOHOLIMTIB NPOTArOM YCbOrO €KCNEPUMEHTY
Ha Tni 6nokaam cybcTaHuii P cBiguuTbh Npo
iIHTEHCUBHICTb penapaTtuBHUX MPOLECIB.
BiomiyeHO TeHaeHLito 30iNblUEeHHS KiJIbKOCTi
nnasmMoumTiB i Makpodarie 3a 3anasieHHs Ha
i 6nokaam cybcTaHuii P npoTarom ycboro
ekcrnepumeHTy. 3a yMoB 6nokaam cyocTaHLji
P ¢$ibpobnacTtn BUSBASNNCH yxe Ha 2-ry noby
3ananeHHsl, Toai sk 3a NPUPOAHOro nepebiry
— nmwe 3 3-0i nobu. Bin3HavyeHo OOCTOBIP-
He 3POCTaHHSA iX KibKOCTI Ha 5-Ty i 14-Ty
Jobu, a TakoX TeHOEHLo OO MiaBULLEHHS Ha
21-wy i 28-my oobw, WO CBiAYMTL NPO aKTU-
BaLlil0 penapaTtMBHMX MPOLIECIB 3a YMOB 610-
kaau cybcTtaHuii P,
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