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UMTOKWUHbI, MAKPO- U MMKPO3JIEMEHTHI NPU HAPYLLEHUA

MOP®DODYHKLUOHANTBHOIO COCTOAHUA NOAXENYAOYHON XXENE3bI

Y BEPEMEHHbBIX KPbIC U UX TOTOMCTBA BCNEOACTBUE

MNOKANOPUAHON OUETDI

XapeKoBCKWA HALWOHANMBHBIA MeOULWHCKVIA YHUBEpCUTET (I. XapeKos)

DanHas patoTa aenseTca dparmentom HUP «Ma-
TOreHe3 BANWUBY €K3O0MEHHUX WKIAAUBKMX $akTopie Ha
MophOGYHKLIOHANBHWEA ©TAH NIAWNYHKOBOI 3ano3u»,
Neroc. pervcTpaumm 0120002381,

BeTynneHMe. 3a6oneBaHUA NOAKENYAOHHONR XKe-
neabl (MXK) 3aHUMAIT 3HAYUTENBHOE MECTO B CTRYK:
Type zabonepaemocTy AeTel U BspochneiX. MK - aTo
OpraH, KoTope i 6narofapa COYETAHWIO BHELLHECEKPE -
TOPHON M 3HAOKPUHHO A GYHKUMIA yHACTBYET BO MHOTMMX
dranonocriiecknx Npougccax. AHATOMMWMYECKME 0CO-
BEHHOCTN PACNONOXKEHUA MK 1 CNOXKHOCTE perynsauim
yHKUMEA CO3AAI0T TPYAHOCTHU B AMATHOCTUKKW pasnuy-
HBIX @& MNAaTONOrMHecKMX cocToaHuiA [1]. M3BecTHO, uTo
06A3aTEeNbHEIM KOMNOHEHTOM CUCTEMHOrO OTEETa Op-
raHN3Ma Ha BOSAEMCTEUE NPAKTUYECKN NIDBOMo «4pes-
BBIMARHOTO pasgpaxkuTens» (Kakum MOXeT ABWUTbCA
HAPYLIEHUE NWTAHWA, 0coBeHHD BO Bpems GepeMeH-
HOCTW), NPUBOARALLEND K NATOMEHETUYECKN 3HAYUMO MY
NOBPEXASHWKD TKAHER, ABAATCH HelporopmMoHans-
Haf cTpecc-peakuusa, cOYyCnoBAeHHAA akKTusaumei
«GHUCTEMB TUNo¢GU3 - HAAMOHYEYHUKW» U CUMTTATUNEGKOR
HERPBHOM CUCTEMBI M CUCTEMHBIIA NYMOPankHLIA 0TBeT,
OCHOBY KOTOPOIO COCTABAAET aKTHBAUWA IKCTIPECGHIN
W NOBBILWEHNE COAEPKAHWA B KPOBN Pa3nnyHeIx O1nonoe-
MMYeGKK aKTHUBHLIX BELWECTE, NPEXKAES BCEre UWTOKUHOE
[2]. Kpome Toro, aucHanaHe MaKpo- 1 MUKRO3NEMEH-
TOB, BO3HUKWWA B yCnoewax HecBanaHCHMPOBaHHOIO
NUTAHWA MOXET CNocoOCTBOBATE Pa3 BUTHIC NATONOTMM
M [6].

LUenesw uccnenoBaHMs SBUIOCH YTOMHEHMWE Na-
ToreHeaa noepexaeHua MK npw percTeun Hebnaro-
NPYATHEIX PaKTOPOB Ha GUCTEMY MaTb-0NOL, NyTEM
MaydeHUA 0cOOeHHOCTEW  MOpPPOPYHKUMOHANBHOIO
cocToAHnA MK, YPOBHA LUMTOKWHOB, MaKpo- 11 MWKPO-
aneMeHTOB NPK MMNOKaNoRWIIHOR aneTe ¥ GepeMeHHbIX
KPEIC W MX NOTOMCTEA.

00BbeKT U MeToAB HCCAIeQoBAHKA. (DY BHINCHE -
HWUKA MCCNeA0BaHWA WCNONL3ACBaHa IKCNepPUMeHTalb-
Haa MoAenb, paspaboTaHHaa aeTopom [4]. MaydeHbl
MopGOOYHKUMOHANBHLIE M3MeHeHWA MK BepeMeHHbIX
KPBIC W X NMOTOMCTBa nonynAaunn WAG /G Sto ¢ nenone-
30BaAHWEM TUCTONOTMHMECKOTD, LMTOXMMHWHECKOrD W

LUMTOMOPGOMETPUYNECKOro MeTOA0B. Jna ougHKU Lu-
TOKMHOB B CHIBOPOTKE KPOBWY MMMYHOMEPMEHTHBIM M-
TOAOM NO NPUMAATAEMbBIM MHCTRYKUWAM ONpenenannce
WN-4 ¢ noMowklo Habopa peareHToE dUpMbl BekTop
BECT {(Hoocubupack), M- 12 ¢ nomouikio HaBopa pea-
reHToB dupmMel Ani Biotech Qy {Elisa Kit), Orgenium lab-
oratories Business Unit, Finland. B romMorenaTe TKaHu
MX cnekTpodoToMETPUYECKUM METOAOM NO Npunara-
eMblM MHCTPYKUMAM CNREAENANUCH UWHK C NOMOLUBIK)
Habopa peareHtoe dupmbl Spectromed {Monaogal,
MATHWUA M KanbUWMiA C NOMOWLID HAGOPOE pPEeareHToB
dUpME «DUNMcT- QuarHocTukar» (JHeNponeTRoOBCK ).
Bce rpynnbl 3KCNE PUMERTaN bHBIX XXUBOTHbIX BKAIKO-
yanu 10 ronoe. OGHOBHEIE rPYNNLL 68 peMEHHEIE KPBICH
(1 rp.) M X NOTOMCTED — HOBOPOXAEHHBIE KpEICATA (.
1. 1), 1-mecauHble kpeicaTa (rp. 1. 2), 2- MECAYHBIE
kpoicaTa (rp. 1. 3}, Mpynny cpaBHEHWA GOGTABWAW KM-
BOTHLIE, NOJyYWBWHKE cOaNaHCUPOBaHHOE NMTaHe, K
WX NOTOMCTBO aHANCTUHHOTO Bo3pacTa. Cofnepxkavve
JKMBOTHBIX W SKCNEPUMEHTH NPOBOAWNWCE COMMAacHQ
NONQXKEHWIA «EBPONelickol KOHBEHUWMK O 3allnTe Mo-
3BOHOYHLIX KMBOTHHIX, KOTOPBIE WMCMONL3YIOTCA AN
3AKCMEPUMEHTOB M ApYrx HayyHbix ueneli» (Ctpac-
cfypr, 1985), «3aranbHKX €TUHHUX NEUHUKMNIB eKche-
PMMEHTIB Ha TRapWHax», yTBepPXAeHHBIX [NepBbIM Ha-
LUMOHANBHEIM KOHIpecCcoM No 6noatrke (Kuee, 2001).
CraTncTrdeckan 0OpatoTka JaHHBX NPOBOANIACE NPK
noMmowy nporpammul Microsoft Excel-2003, komnbio-
TepHOW NporpaMmel Biostat, exe-2008 ¢ ucnonsaoea-
HUEeM caHO(AaKTOPHOIo ANCNEPCUOHHOIO aHanusa.
PeayneTaThl MCCASACBAHHIA M UX 0BCYKACHME,
¥ 100% KpbiC CCHOBHOM Mpynnul (1-A) N0 CpaBHeHWIo C
SKMBOTHBIMI TRYNNLI CPaBHEHWA HAONAaeTCA YMeHb-
weHWe 0SbEMa napeHxumMmul {Ha 8,7%, p<0,001), yee-
nv4eHre oGbéma cTpomaneHol JacTh MK {Ha 23,3%,
P< 0,001} M CcyWEecTBEHHOE CHIDKEHWE CPeAHe R NNoLLa-
AW aunHyCcoB (Ha 20,19, p<0,001) runonavkpeaTU3aMa,
Y HOBOROXAEHHLIX KPRICAT (IR, 1. 1) CTeneHb Bolpa-
JKEHHOCTW MaMmeHeHuid K Gonble, 4eM y MaTepen: oT-
HOCHTENBHBIA 00LEM NapeHXMMEBl yMeHbWEH Ha 18,5%
(p<0,05), oTHOCHTE NEHBIA 0OBEM CTPOMBI YBENMHEH Ha
41,4% (p<0,05); ogHako cpelHAd NAoWaib auHlHYCcOB
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YMEHBLUIEHA MEeHee CYIUecTBeHHO {Ha 7,7%). 3a ABga
MeCAUA XWU3HW KPBICAT QCHOBHBIX MRYNN NPOM30WNo
YBEANYEHNE OTHOCHUTENBHOTO OGBEMA NAPEHXUME HA
6% 1 Nnowaar auuHYcoB Ha 2,4%, 4TO MeHbLUE aHano-
rMYHBIX NoKa3aTene ¥y KPLICAT MRpynn CpaBHeHns.

MpK MUKPOCKONWYECKOM WeccnegoeaHni MK Kpeic,
OB6HAPYKEH MEX- W BHYTPMAONBLKOBHI GuUbpoa (y
80%+12,6, p<0,001), AMNOMAaTO3 M OTEK CTPOMBI (Y
B0%+12,6, p<0,001), yMepeHHO BbLIPaXeHHAA BOC-
nanutencHaa WHGuasTpauwa {y 40%+15,5), ouCcTpO-
buyeckMe MAMeHeHWa Aflep, akTUBU3ALMA Npouecca
anonTosa auMHOUMTOR {y 100%). ¥ HOBOPOXAEHHBIX
KPBICAT MOMKMMOC YKa3aHHbIX Bbllwe W3MeHeHnid MK
KpbIG-MaTepeid, HeapenocTe CTRoMb! (y 100%), nonHo-
KpoBwe kanunnapoe {y 100%) v auctpodura umtonnas-
Mbl 3K30KpUHOLMTOR {y 100%). Mo Mepe pocTa KpelcaT
GONBWWHCTEC W3 YKa3aHHBIX MOPPONOrMYecKnX Name-
HeHWA DK coxpaHAlTea 00 2- MeCAYHOro Bo3pacTa.

Y KpelC-MaTeper yoTaHoBneHa MopdodyHKUMO-
HanbHaA nepecTpolkKa HAOKPWHHOre annapata MK,
3aKN0YaoWancy ymeHeleHy noowagk O (B cpen-
HeM Ha 25.3%, p<0,001), YyMEHBILEHWA B+ 1N ¢-KNETOK
8 OJ1 {Ha 27,3% K1 28% cooTBeTCTBEHHO, pP<0,001). ¥
HOBOPOXAEHHLIX KPBICAT HabmMOAaTCA aHanoryHbe
W3IMEHEHWA, HO CTENEHE WX BbIPAXEHHOCTM HECKONBKO
MeHbLIE. QAHAKD NO Mepe POocTa KPbICAT YKasaHHble
HAPYLLEHWA NPOrpeccUpyioT K K 2- MECAYHOMY BO3PA-
cTy nnowads OJ1, konuyectso B- 1 a- KNETOK cOCTaBNS-
€T COOTBETCTBEHHO 48,7%, 69,4% w 68,5% (p<0,001)
OT HOPMBEL.

MNPt MWUKPOCKONMYECKOM WccnenoBaHuu XK vy
100% KpbIC QCHOBHOW rpynnel MMENOCh YMeHblWeHWe
konudectea O, MecTamMu KX runeptTpodma, ymeHs-
WEeHWE PasMepoB W AereHepaTUBHbIE WM3MEeHEeHUSA
aaep o- W B-kneTok, ANCTROMUA MX LMTONAA3MEl, YCH-
NeHwe anonTe3a. ¥ HOBOPOXAEHHLIX KELICAT Kpome
3Toro MmelotTea Of1 HenpaBUNBHON W NEeHTOBUAHON
dopMel, HO U anonTo3 oToyTeTeyeT. OAHAKO B Teue-
HWe JaNbHeNWer KU3HW ¥ KPBICAT 0TMeYaeTca oTpH-
uaTenbHasa: NPOrpeccUMBHO YMEHBLWAETCA KONWMECTBO
runepTpodupoeaHHex OJF1 Ha doHe Beipa-
KEHHOTO AOMUHNPOBAHUA MENKUX.

Takum 06pasom, BANSHWUE TUNOKANOPWIA-
HOA AWETHl HA CPTAHW3M KPEIC 40 1 B Neprod
GepeMeHHOCTH oKa3blBaeT MoBpeXdalollee
JelicTBMe Ha 2K30- WM IHACKPWHHBIA anna-
paT He TONBKO WX COOCTBEHHOK MK, HO 1 K
nnoaoe.

uenclo OB MCcNenoBaH YPOBEHE B CHIBOPOTKE MHTER-
nediknHoe 12 1 4 {INN-12, NN-4), a Tak xe cogepxaHne
B roMoreHaTe TkaHu MK kaneuma, mariia 1 umHeka. Ma
MHOXECTBa Npo- Y NPOTUBOBOCNANUTEABHBIX LIWUTOKK-
HOB Mbl BeIOpanu MI- 12 1 M- 4 Tak kak oHW onpedens-
10T HanpaeneHwe anddepeHurposkn T-numboUnToB
w3 CD4'-T-knetok ¢ ofpasopaHnem T-xennepoe 1-ro
{Th1)wn2-ro (Th2) Tunoe [7], T. . ABNAIDTCA MapKepHLI-
MW LUTOKWHAMU Thl- 1 ThZ2- aumdountos. Mx ypoeeHs
NO3BONAET CYAWTL O NMYTU PEANU3aLMN UMMYHHOTO OT-
BETA HA MOBPEXAEHWE TKAHEN, NOCKONbKY W3BECTHO,
4yTo Th1-KReTKW onocpeayioT peaku KNeTo4YHOO UM-
MyHWTETA, OCHOBAaHHLIE Ha B3alMOASWCTBUK aHTHIeH-
T-numcoumnt, a Th2 kneTkn — peakurv rymopansHO-
ro MMMYHHOTC OTEETa, CBA3ZAHHOIO GO CTHUMyRAUMel
B- nuMbOUUTOR 1 BHpaGoTKoM aHTuTen [5].

PesyneTaTel MCCNeAOBAHUSA COASPXAHWUA LIMTOKM-
HOB M MUKPO3INEMEHTOB NpeacTaBneHs B Tabnumue.
YCTaHOBAEHO, YTO ¥ KPLIG-MAaTEPel M 2- MECAYHDBIX KPI-
CAT MMEETCA CYWEeCTBEHHOS NOBbIWEHWE COAe PKaAHWUA
MN-12{e 1,8 n 1,6 paaa COOTBETCTBEHHO} W CHIMKEHWE
MN-4 {e 2,41 3,5 pas cOOTBETCTBEHHO}. ¥ 1- MECAYHBIX
KPBLICAT, B OTANYME, OT XMBOTHbIX APYIMX FPYNn, nMe-
eTCA CHWKEeHWe ypoeHerd MN-12 (8 1,8 pasayn MN-4 (s
3.9 pa3za), 4To CBMAETENLCTBYET O HENOCTATOMHOCTH
WMMYHHOTQ O0TBETa Ha NoBpexaeHne TkaHu MK, CooT-
HoweHwe MN-12 / MN-4 y Kpbic MaTepei cocTaBnaeT
22,5 (B rpynne cpaBHeHWA 5,0), ¥ 1-MeCAYHBIX KPLIGAT
—13,5 {B rpynne cpaBHeHWA 6,3}, y 2- MECAYHLIX KPLIGAT
- 22,1 {e rpynne cpaBHeHnA 4,1). 3To CBUASTENLCTEY-
€T O TOM, YTO Hanbonee BbIPAKEHHbIA LUMTOKWHOBLIG
ArcBanaHc UMEeT MECTO ¥ KPeIC: MaTepeil, HauMeHee
BLIPAXXEHHBI — ¥ 1-MECAYHBIX KRPBIGAT.

Takum 0Gpa3om, peayibTaThl MCCNeA0BaHWA Ma-
HUPECTUPYIOT HAAWYWUE Y KMBOTHBIX GUCTEMHOIQ Iy-
MOpanbHore OTBeTa B BMOe gnchanaHca NPoOTHEC- W
NPOBOCNANUTENBHBIX LUMTOKWHOB ¢ NpeotnagaHnem
MapkepHoro uwtokmHa Thi-numdouutos {(MN-12),
HTO OTPAXAeT MPevMYLIECTBEHHOE BOBMNEYEHUE B
natoreHes noepexgeHua MK kNeToYHOro aseHa MM-
MyHUTETa, ¥ YacTu XKMBOTHHIX (40%0) yKe Ha MOMEHT

Tabnuua

Conep)l(auue UWTOKWHOB B CBIBOPOTKHW KPOBH

M MUKpO3NEMEHTOB B roMOreHeTe TKaHH

nogpxkenyaodHoi xeneanl (Mtm) y Kpole-maTtepeii 2-i
rpYNnbl M UX NOTOMETBa {B% OT HOpMaTHBEA)

C y4TOM TOro, 4TO OBHAPYXKEHHbIE Y Kphichbi- Bo3pacT kpeicAT
KPLICAT Mopdonornieckue usmenenua MX | Nokazatenu MaTEpH
P ,pcbv - r l1)) 1 mecau (rp. 2mecaua {rp. 1. 3)
UMEIOT CTOUMKMIA XapakTep 63 cyLecTBeHHO M p. 1.2)
MONOXNTENLHON AUHAMUKM B TeueHne 2:x [ o (%) 186,650,1 | 551,67 | 15653,3°* (p.<0,007)
MECALUEB XW3HW, NPeACTaBNAETCA BaXHbLIM
Wn-4 {9%) 45,415+ 25,6+3 4 | 28,72,4** (p =0,466)
BLIACHEHWE Y4ACTUA MMMYHHDBIX MEXaHU3MOB
] 1, + £ Wk Wk
B noBpexaeHn MK W cocTosHna Gapan- |Ranbuui (90) | 120,926 956106 82,4+0,7""" (p,<0,001)
Ca MaKpo- M MUKPO3NEMEHTOB, nockonbky |MarHwi (%) 91,243 861+ 71£1,4™ (p.<0,001)
€ro HAPYIIEHWA MOTYT BHOCHTE HEraTUBHBIM | LIMHK (%) 55,7+1,8"** | 71,3+0,7**" | 83,6+0,4**"(p <0,001)

BKNaA, B nogaepxaHwe GYHKUMOHANBHBIX K
Mopdbonormiecknx uameHeHuil M. C aTton

Npureqanne: ***p<0,001, ** p<0,01, *p<0,03 {CpAaBHEHUE ¢ rPYNNOA KOHTPOAR ),
p, - cpaBHeHME & rp. 2. 1
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MCCNenoBaHUA Mbl OBHAPYKMAKU MOPGONOrMYecKue
NpMaHaky eBocnaneHua B MK, 9T0 CBUAETENLCTEYET,
BO-NEPBLIX, 0 3HAYMMOCTU MMEIOLLEroca Y XXMBOTHBIX
UMTOKMHOBOTO AvcGanaHca B NaToreHese NoBpexas-
HIA MK M pa3aBUTWA B Held XPOHWYECKOTO BOCMNANWTENb-
HOrQ NpoUecca 1, Bo- BTOPLIX, 0 PUCKE BO3HWKHOBEHWA
XPOHWYECKOro NAHKPEATUTA ¥ OCTANBHBIX XXMBOTHLIX B
CBAIZWN C ANUTENBHO COXPAHSAINILENRCH UMMYHONATONO-
rudeckoil peakumen {cneundprUHeCcKoi annepruieckon
peakureil aaMegneHHOro Tnaj.

HMcocnenoBaHWE YPOBHS MAKPO- U MUKPOSNEMEHTOB
B romoreHate TkaHu MK nokasano, 4to y 100% Kpeic-
MaTepeid MMeeTCH NOBLIWEHWE YPOBHA KanbUWA Ha
20,9%. YpoBeHb MarHWA cHKeH y S0% kpwic {y 20%
HOPMANBHEIA 8ro YPoBeHb, ¥ 30% — NOBLILEHHBLIA), NpKY
3TOM CPEAHEe 3HAYEHUE NOKAZATENA NPAKTUYECKM HEe
OTAKMYAETCA OT TAKOBOIO Y XMBOTHBIX MPYNNLl CpaBHe-
HUA. YPOBEHL UWHKA CHUKEH (B cpeaHem Ha 44.7%) y
100% XWBOTHLIX {TaGn.).

Y Bcex KpbICAT oGenx rpynn, B OTAWYKME OT UX Ma-
Tepel, HabMOOAeTCA CYWEeCTBeHHOS  CHIKEHWe
YPOBHS KANbUMA, 8 M3MEHEHUS COABKAHUS MATHWA
M LMHKA TAKME Xe, KaK ¥ MaTepeR, HO CTeNeHb WX Bbl-
PaXXeHHOCTU MeHblwe (Tadn.). MonyYyeHHue JaHHbIE
CEMASTENLCTEYIOT O TOM, YTO NpK NospexaeHun X,
BbI3BAHHOM BAWAHWEM TMNOKANOPUAHOR AWETHI, MOpP-
dHOoNoOrMiecKkme M3MeHeHMa ed covyeTalTea ¢ aucha-
NaHCOM MaKpPo3NeMeHToB (KanbUWA 1 MarHnua) 1 CHK-
JKE@HWEM YPOBHA UWHKA. 970, $e3yCAOBHO, HEraTUBHO
CKA3bLIBABTCA HA BHYTPUKNETOYHOM MeTaBoAU3Me NAH-
KPEaUuTOB, MX 3K30+ M 9HAOKPUHHOM CEKPETOPHOM ak-
TUBHOGTH, YTO MOXET elé Gonblue yoyryOuTe NOBREX-
AeHuve MX v cnocoBeTBOBATE PAZBUTMIO BOCNANEHUA N
NaHKpeaTU4ecKon HegoCTaTOYHOCTH [3].

BeiBoabl,

1. ¥ Bcex GepeMeHHBIX KpbIC, NOAyYaBWKWX MMNo-
KanopyvdHyio ANETY, N ¥ MX NOTOMCTBA HABNIOAAITCA
Mopdod@yYHKUMOHANBHBIE M3MeHeHWA K cTepeoTun:
HOrQ XapakTepa, NPoABNALWKWEcH coYeTaHuem OWC-
TPOPHUHECKUX WM HEeKpoOHOTHHECKWX, aTpPopHYeCKWX

N CKNEPOTUHECKHX M3MEHEHWA, a Takke YCHUNeHWEeM
anonTosa B CNeUManU3npoBAHHBLIX KneTkax MK,

2. Y XKMBOTHHIX BCEX 9KCNEPUMEHTANMbHEIX Tpynn
BbIPAXEH CUCTEMHBIA MYMOpanbHbIA OTBET B BWAE
amncbanaHca Npo- W NPOTHMBOBOCTANAWTENbHBIX UM-
TOKWHOB € NpeofnagaHueM MapkepHOro UMTOKMHA
Thi-numcountos {MM-12). 970 CBUAETENLCTBYET 0
NEPerMyWecTBEHHOM BOBAeYeHWe B NaToreHea no-
BpexkaAeHUA MK KNETOUYHOTO 3BEHA UMMYHUTETA.

3. ¥ XKMBOTHBLIX BCEX Fpynn MMeseT MecTo AucHa-
NAHC MAKpPo- U MUKROSNEMEHTOR B TKaHW MK {runep-
WAKM TUNOKANbUMEMUWA, TUNOMArHWEMWA, CHIDKEHWE
COAepKaHWA UMHKA), KOTOPBIA MOXeT yoyryGnaTe Ha-
pyweHrua MeTabonm3ama NaHkKpeauWnToB, BO3HWKWWE
BCNeAcTBME TOPMOHANBHO-CYOCTPATHLIX HapyLWeHWA
npK rANOKaNopUAHOR aueTe.

4. PesynbTaTel NPOBEAEHHOTO UCCNEA0BAHMA CBN-
AETENLCTEYIOT O TOM, 4TO MMNOKanopuiiHasa aneta Ge-
PEMEHHBIX KPBIC ABAASTCA CYWECTBEHHBIM $akTopoMm
PUCKa Pa3BWUTWA opraHW4eckor natonoruu MK ¢ ce-
KPETOPHOW HEAOCTATOYHOCTEIO HE TONBKO ¥ HAX CaMKX,
HC WY WX NOTOMCTEA.

MepcneKTUBRbI AaNbHe ALLUKUX HECNe AORAHHUIM. Pe-
3yNLTaThl UCCAEA0BAHUS CBUAETENBCTBYIOT O NEPCNEK-
TUBHOCTU AANBHEAWIMX HAYYHBIX PA3patoToK B IAHHOM
HanpaBNeHWK, MNOCKONbKY Ha CercgHa ewé ocTalTcs
HEW3YYEHHBIMKM BOMPOCH!, KacawwmMeca ganbHelweil
AVHAMWKK MORGdOPYHKUMOHANBHBIX WamMeHeHWd K
¥ NOTOMCTBA KPLIC, MMEBWMWX anMMeHTapHYI0 Hedo-
CTATOYHOCTb B Te@YeHWe GEPEMEHHOCTH, SHAYUMOCTBL
3TUX WM3MEHEHWA Ha CTAHOBNEHWE PEnpPOAYKTUBHOM
HYHKUMM ¥ 3TUX KMBOTHBIX U 3A0POBLE UX NOTOMCTBA,
peanchyio yrpo3y GopMUROBAHWA XPOHNYECKKMX 3ab0-
neeatnid MX (B ToM YWcne NaHKkpeaTUTa W caxapHoro
AvaGeTa) B 3penoM BO3pacTe JKMBOTHLIX, BuACHEHWe
3THUX BOMPOCOR HAa YPOEHE 3KCMEpPUMEHTa MMeeT BaX-
HOE 3HaYeHue AN yryGNeHUAa SHAHWA OTHOCHUTENBHO
naToreHesa noepexaendsa MK npy HapylweHn nuTa-
HWS ¥ BAPOCABIX NIOAEA N 8T, 4 3HAYWUT N COBEPILER-
CTEOBaHWMA MeToA0B NPodHNAKTMKA W NIEYeHUA Y HWX
aabonesadnia MNX.
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YAK616. 37-091.8-092. 9:[612. 017. 1+577. 118]

LUTOKHWHDBI, MAKPO- U MUKPORNIEMEHTH NPHU HAPYLLEHWUHY MOPGOOYHKUHMOHANBHOIC CO-
CTOAHWUA NOJXKENYAOYHOMN XKENE3 bl Y EEPEMEHHbIX KPbIC U MX NOTOMCTBA BCNEACTBWE M-
NOKANOPUAHON AWETHI

Koeansuoea M. B.

Peaslome. B nogxenyaouHom xenese 6epeMeHHbIX KPBIC, NOAYYaBLUUX MMNOKANOPUAHYIO AUETY, U Y UX NOTOM-
CTBA BHIABNEHBI MOPGOGYHKUMOHANBHEIE M3MEHEHNA: YMEHBLIEHWE 06BEMA NapeHXUMEl M NAOWAAW ALUHYCOB,
oTéK, d1Bpo3 N AUNOMATO3 CTPOMBI, EE BOCNANWUTENBHAA MHPUABTPaLMA, ANCTPOGNYECKME U3MEHEHNA ARER W
LUTONNA3MBl, AKTUBM3A LKA AaNCNTO3a ALMHOUWTOB; ¥ KPBICAT Tak ke Habnioganace HE3penocTh NapeHXUMBbI, NoA-
HOKPOBUWE KaNWANAROB; AUCGAaNnaHs Npo- Ta NPOTH3ANANEHNX LMTOKIHIE 3 NepeBaXaHHAM MapKepHOro LUTOKIHY
Thi-nimpouutie (IM1-12); aucBanaHc MAKpo- N MUKPOBNEMEHTOB B TKAHW NOAXKENYAOHHOM Xeness (rmnep- niu
rMNOKANbUMEMWA, TUNOMAMHWMEMUA, CHIDKEHWE COAEPXaHNA UWHKa). MoaobHble MopdodyHKUWMOHANEHEIE U3Me-
HEHWUA NOMKENYAOHYHON Xeneasl Y XKMBOTHBIX, CBUAETENECTBYIOT O TOM, 4TO MMNOKANCPUiHARA AMeTa GepeMeHHbIX
KpbIC ABNAETCA CYLECTBEHHBIM GAKTOPOM PUCKA PasBUTUA XPOHUYMECKON NATONOMMK NOAXKENYNOHHON Kenessl (B
TOM YMCNe K caxapHore AnabeTta) B ganbHeAWeM He TONBKC ¥ CAMMWX KPLIC, HO 1 Y MX NOTOMGTBA.

KnwoueBswie cnopa: runokanopviiHan gueta, Mop@po@yHKLUMOHANEHOE COCTOAHWE NOLKENYACHHON Xeneasl,
GepeMeHHbIE KpbICH! W WX NOTOMGTBO, UMTOKKHDI, MaKRO- M MUKPOSNIEMEHTH,

YAK 616, 37-091, 8092, 9;[612. 017, 1+577. 118]

LWTOKIHHW, MAKPO- TA MIKPOENEMEHTH NPHU NOPYLUEHHI MOPDODYHKLUIOHANBHOIO CTAHY
MNAWANYHKOBOT 3AN03 W Y BAMNTHUX WYPIB TATX NOTOMCTBA BHACAIAOK MNNOKANOPIMHOI AIETHU

Kopaneuoea M. B.

PezoMe. Y nigwnyHKOBIA 3ano3i BariTHKMX WypiB, AKi oTPMMYBanKM MiNOKanopiiny gdieTy, Ta y ix Hawaakis
BUABNEHI MOpdodYHKUIOHAaNBHI 3MiHKM; 3MeHWeHHA o6cAry napeHxiMK Ta NNowWi auuHycis, Habpak, ¢idpoa Ta
ninomMaTo3 ¢cTpomu, 11 3ananeHa iHpINsETpauia, gucTpodivHi 3MiHK Agep Ta UWMTONAa3MK, akTHBIZaUifd anonTosy
AUMHOLMWTIB; ¥ WYPAT Tak caMo cNocTepiranaca HeapinicTe NapeHXiMKW, NOBHOKPOR'A Kaninapie; AucGanaHc Npo- Ta
NpoTU3ananbHWUX UMTOKIHIB 3 NepeBaXaHHAM MapkepHore uitokiny Thi-nimdouutie (1N-12); gucbanaHc makpo-
Ta MIKpoeneMeHTIB ¥ TKaHWHI NiAWNYHKOBO! 32003 (rinep- ato rinokanbliemis, rinoMarHiemia, aHKeHHA BMICTY
UMHKY). MoAiGri Mmopd odyHKLIOHANBHI 3MIHK NIALUNYHKOBOT 3aN03K ¥ TBAPWH, CBIAYATE NPO T, WO FNoKanopiiHa
AieTa BariTHUX WYPIB & iICTOTHUM YMHHWKOM PU3UKY RO3BWUTKY XPOHIYHOT naTonorii NigLwayHKoBoT 3ano3u {y ToMy
YMCAI UYKPOBOTo AiaGeTy) He TINbKKM Y CAMUX WWYPIB, a My IX NOTOMCTBA.

Kniovoeri cnora: rinokanopiitan nieta, MopdbodyHKLIOHANBHWA CTaH NiJLLLNYHKOBOT 3aN031, BAriTHI LWypr Ta ixX
HAWAAKH, UUTOKIHW, MAKPO- TA MIKpOENeMeHTH.

UDC 616. 37-091. 8-092. 9:[612. 017. 1+577. 118]

Cytokines, Major Mineral Elements and Trace Elements under Violation of Morphofunctional State of
the Pancreas of Pregnant Rats and their Offspring Resulting from a Hypocaloric Diet

Kovaltsova M.

Abstract. Introduction. The pathology of the pancreas caused by the influence of exogenous pathogenic
factors is an actual problem of modern medicine. Modern conditions of human life, and those of pregnant women
in particular, resultin a problem of fighting long mental and physical stress.

The purpose of the study was specification of pathagenetic actions in the violated pancreas followed by the
affectation of adverse exogenous factors in mother-fetus system via analysis of characteristics of major mineral
elements and trace elements under violation of morphofunctional state of the pancreas of pregnant rats and their
offspring resulting from a hypocaloric diet

Materials and Methods. We studied morphological changes of pancreas of pregnant rats and their offspring
using histological, cytochemical, cytomorphometric and biochemical methods. A core group of adult rats received
hypocaloric diet, while their offspring received normal balanced diet, Comparison group consisted of animals with a
balanced diet, and their offspring of the same age. For the rats, the experiment was stopped immediately after the
birth of offspring in compliance with the ethical principles,

Results. The pancreas of pregnant rats treated with hypocaloric diet revealed morphological changes; reduced
parenchymal area and acini, edema, fibrosis and lipomatosis stroma, its inflammatory infiltration, degenerative
changes in the nuclei and cytoplasm, activation of apoptosis of exocrine pancreatic cells. Stress during pregnancy
in rats affects the morphology and function of the pancreas in the offspring. Symptoms of morphofunctional disor-
ders are obvious even in the pancreas of newborn rats {and they are similar to those of their mothers), Most of them
not only saves up until they are two months of age, but has a negative trend of growth severity; reducing the relative
amount of parenchymal acini area, nhumber and area of the islets of Langerhans, the nhumber of endocrine cells in
them. Young rats also presented immaturity of the parenchyma, moderate congestion of the capillaries. The rats in
all groups are diagnosed as having identical tendencies of cytokines change; significant buildup of pro-inflamma-
tory interleukin- 12 and reduction of anti-inflammatory interleukin- 4 which indicates predominant involvement in
pathogenesis of violation of pancreas cell component of immune system. The study of macro-and microelements
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level in the tissue homogenate showed an increase of calcium level by 20. 9% in 100 % of the rats- mothers. Magne-
sium level decreased in 50 % of the rats {20% showed normal level, 30% — increased), while the average value of the
index did not differ from that of animals of the comparison group. The level of zinc {in average by 44. 7 %) reduced in
100 % of animals. All the rats of both groups, in contradistinction to their mothers, showed a significant decrease in
calcium level, while the content of magnesium and zinc are the same as in those mothers, but lesser degree of se-
verity. The findings allow to conclude that morphofunctional changes of a hypocaloric diet violation of the pancreas
combine with macrocell imbalance {calcium and magnesium) and reduction of zinc level. These affect intracellular
metabolism of pancreacytes, both exo- and endocrine secretory activity that can be a reason foraggravation of the
pancreas, and promote inflammation and pancreatic deficiency.

Conclusions. The results suggest that chronic stress of pregnant rats is a significant risk factor for future chronic
pathology of the pancreas {including diabetes mellitus) not only in rats themselves, but also in their offspring.

Keywords: hypocaloric diet, morphology and function of the pancreas, pregnant rats and their offspring, cyto-
kines, major mineral elements and trace elements.

PeyaxzeHT - npod. Koctanko B, O.

CraTra Hagidwna 28. 04, 2014 p.
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