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woao MeXI AouifibHOCTI BUKOPUCTAHHA MNMOHATTA "TPUTEPHI
B3AEMOAI" Y BIONOrii TA MEAUUMHI. MEPLWE MOBIOMIIEHHSA -
NMOCTAHOBKA MPOBJIEMU

O. IN. MiHuep, K. M. IrpyHoBa

HaujoHanbHa meduyHa akademisi nicnsduriomHoi oceimu imeHdi 1. J1.  Llynuka

Po3rnsHyTi MOXNMBOCTI BUKOPUCTAHHSA TpurepHux cdopmaTiB Ans ynpasriHHA KOpEKUiel naTomnoriyHmx crtadis. lMpoaHa-
nisoBaHa aganTtauiiHa mogenb cTpecy. NokazaHO MOXIMUBICTb BUKOPUCTaAHHS PO3KWAY pe3ynbTaTiB ANs OUiHKW KOHIpyeH-
THOCTiI KOMMEHCATOPHUX peakuii. Ak rinotesa BUCNOBEHa Te3a, WO B TaKOMy BUMaAKy TPUrepHi kackagum He crnpauboBy-
I0Tb, OCKIifNbKM B OpraHiami HegoCTaTHbO YMOB AN BMKOHAHHSA OKPEMUX TPUrepHUX peakuin. Npo ue cBiguYUTb N HU3bKUIA
koediuieHT gouinbHocTi. CTBEpPAXYETbCS, WO ANS OTPMMAaHHS SKICHOrO BMCHOBKY MpO BanigHiCTb NaToOreHeTU4YHux me-
XaHi3MiB MOXIMBO KOPUCTYBaTUCH BiAHOCHMM KoedilieHTOM Bapiauii i pekomeHgauisMuM MO BenU4YMHi KoediuieHTa i
CTYNEeHA KOMWBAaHHA AocnifgxyBaHoro kputepito: Ao 10 % - cnabke konumsaHHA; 10-25 % - nomipHe KOMMBAaHHSA; MoHag
25 % - Bucoke KonuBaHHsA. [lokazaHa MOXMUBICTb BUKOPUCTAHHSA «30510TOrO MEpPEeTUMHY» ANs KiNbKiCHOI OUiHKM piBHSA
MeTaboniyHoro ctaHy abo xutTtesgaTHocTi. OcTaHHin BuaBnaeca B KynbTypi MHK sk cniBBigHOLWEHHS CMNOHTaHHOro A0
iHOyKOBaHOro anonTo3y i B KOHTpOMi AOpPiBHIOBaB 3Ha4eHHi "3onotoro nepetuHy" - 0,614, nmoyvHaB 3MeHWyBaTUCSH Yy
KponiB BXe 4epe3 ABa TWXHi cTpecy - 0,739, i we Oinblie BnYeprnyBaBCs 4Yepe3 YOTUPU TWXKHI cTpecy - 0,909.

KnroyoBi cnoBa: TpurepHi B3aemogii, TpurepHi kackagu, 30r0TUN NepeTuH, anonTo3, anonTO3HUN iHAEKC, iIMyHHWUIA cTa-
TyC, CTpPec, KOpeKLUisi MaTonoriYyHMX CTaHiB, KPUTEPi AOLINbHOCTI.

O MNPEQOENE LUENECOOBPA3HOCTU UCNOJIb3OBAHUA NMOHATUA
«TPUITEPHBLIE B3AMUMOOENCTBUA» B BMOJIOMMU U MEOULVHE.
NEPBOE COOBLUEHUE - MOCTAHOBKA NPOBJIEMbI

O. . MuHuep, K. H. UrpyHoBa

HayuoHanbHass meduyuHckasi akademusi rocnedurnsioMHo2o obpasogaHus umeHu 1. J1.  Llynuka

PaccmoTpeHbl BO3MOXHOCTWM WCMOMb30BaHUS TPUITEPHbIX OPMAaToB ANA ynpaBneHWs KoppeKuuewn naTonornyeckux
cocTosiHuiA. MNpoaHanuaMpoBaHa ajanTtauMoHHas Mofenb cTpecca. [lokasaHa BO3MOXHOCTb MCMoOnb3oBaHus pasbpoca pe-
3ynbTaToB ANS OLEHKU KOHFPYIHTHOCTU KOMMeHcaTOpHbIX peakuui. Kak runoTtesa BbiCKa3aH Te€3WC, YTO B TaKOM cryyae
TpUrrepHble kackagbl He cpabaTbiBalT, MOCKONbKY B OpraHuM3me HeAOCTaTOYHO YCMOBUW ANSA BbIMNOMHEHUS OTAENbHbIX
TpurrepHoix peakuui. O6 aTom cBMAeTeNnbCTBYET U HU3KUI KO3 dpuumMeHT uenecoobpasHocTu. YTBepxkaaeTcs, 4To Ans
NnonyyYyeHnUs KayeCTBEHHOro BbiBOAA MPO BaNMAHOCTb MaTOreHeTUYEeCKUX MeXaHU3MOB MOXHO MNOMb30BaTbCS OTHOCUTENb-
HbIM KO3(P(ULUMEHTOM BapuaLMnm U pekoMeHAaunsMu no BenuymHe koadduumneHTa n cteneHn konebaHus uccrnepyemo-
ro kputepusa: go 10 % - cnaboe konebaHune; 10-25 % - ymepeHHoe konebaHue; Bbiwe 25 % - BbicOKOe KomebaHwue.
Moka3aHa BO3MOXHOCTb WCMOMb30BaHWUS «30M0TOr0 CeYEeHUs» AN KONUYECTBEHHOW OLEHKW ypOoBHSA MeTabonuyeckoro
COCTOSIHMS MNKN XnsHecnocobHocTu. MocnegHuit BoiaBnancs B KynbType MHK kak COOTHOLWEHMS CNOHTAHHOIO K MHAYLM-
pOBaHHOMY anonTo3y M B KOHTPOMe paBHANCHA 3HayeHut "3onotoro cevyeHus" - 0,614, HauMmHan ymeHbLATbCHA Yy KpPONu-
KOB yXe 4epe3 ABe Hegenu ctpecca - 0,739, n ewe Gomnble ucyepnbiBanca 4yepes 4yetbipe Hegenu crtpecca - 0,909.

KnroyeBble cnosa: TPUITEPHbIE B3aMMoAeNncTBuS, TPpUrrepHble Kackagbl, 30J10TO€ Ce4dYeHue, anonToas, anonTo3HbIN
WHOEKC, I/IMMyHHbIVI CTaTyC, CTpecC, KoppeKuna natofiorm4ecknx COCTOSIHWW, KleTepvu7| uenecoo6pa3Hocw|.

EXPEDIENCY LIMITS OF USING THE "TRIGGER INTERACTION" CONCEPT IN
BIOLOGY AND MEDICINE. FIRST MESSAGE - STATEMENT OF THE PROBLEM

O. P. Mintser, K. M. lhrunova
National Medical Academy of Postgraduate Education by P. L. Shupyk

The possibilities of using trigger formats to manage correction of pathological conditions were considered. The adaptation
model of stress was analyzed. It is shown the possibility of using the scatter of results to assess congruence compensatory
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reactions. As suggested hypothesis thesis that in this case trigger cascades do not work because there are not enough
conditions in the body to fulfill certain trigger reactions. It is proven by the low efficacy coefficient. The relative variation
coefficient is optimal for obtaining qualitative conclusion on the validity of pathogenetic mechanisms. It might be useful to
follow the recommendations regarding coefficient value and the degree of fluctuation researched criteria: 10 % - weak
fluctuations; 10-25 % - moderate fluctuations; more than 25 % - high waves. It is shown the possibility of using "golden
proportion" to quantify the level of metabolic condition or viability, which was detected in the culture of MNCs as a ratio to
the spontaneous and induced apoptosis in the control of equal value of "golden proportion" -0.614. It began to decline in
rabbits in two weeks of stressing - 0.739 and 0.909 - in 4 weeks of stressing.

Key words: trigger interactions, trigger cascade, golden section, apoptosis, apoptotic index, immune status, stress, correction

of pathological conditions, criteria of feasibility.

Beryn. Y cydacHiii Gionorii Hakomu4yeHo Oe3mperie-
JCHTHO BEITNKI 00CSATH eKCIIEPUMEHTATFHIX JaHUX, 30e-
piraHsas, oOpOOJICHHS  OCMUCICHHS SKUX HEMOYKIIBO
0e3 3aTyYeHHs CyJacHUX 1H(OPMAIIHHAX TEXHOJIOT1H Ta
e(peKTHBHUX MaTeMaTHYHHUX METONIB aHAaJi3y NaHUX,
MOJICJTFOBaHHS O10JIOTTYHHX CHCTEM 1 mporieciB. MeTo-
I ¥ THCTpYMEHTH 1H(OPMATUKU Ta MATEeMaTHIHOTO
MOJICTIIOBAHHS TPalOTh BHPIMIAIBHY PONb Y PO3BHUTKY
CYYacHUX TaTy3ei MOJICKYJIAPHOI Ta KJIITHHHOT 0107101 1
010(¢i3uKH, CTPYKTYPHOI GioJiorii, (PyHIaMEHTAIBLHOT Me-
JUIIAHH, TEHHOI 1HXKeHepit, (hi31010Tii.

OHI€0 3 HAMBAXKIIUBIITUX 0COOIIMBOCTEH (DYHKITIOHY-
BaHHS 010JIOTIYHHAX CHCTEM € MOKIIUBICTh TIEPEMUKATHU-
s 3 OJTHOTO PSKUMY Ha 1HIIHMH, TaK 3BaHUN TPUTECPHUH
pexxuM. BukopuctaHHs TpUTepHUX (POPMATIB Ta€ MOXK-
JIUBICTh OTPUMATH CTPATETIYHI BUCHOBKH MIAXOIIB MPH
MOSICHEHH] KITIOYOBHX TPOOJIEM JXUTTS Ta 3arudeni opra-
Hi3My. B ocTaHHI# yac BUBUCHHS TPUTESPHUX MEXaHI3MIB
(YHKIIIOHYBAaHHS CTall0 IIMPOKO 3aCTOCOBYBATHCS B
MeanuHuX gociipkeHHsax [1-3]. Cepen nmux mpoOiaem
0COOIMBHI 1HTEpEC NPEACTABIISIOTH TPOOJIEMH TpoTrpa-
MOBAaHOI KJIITHHHOI CMEPTI - aronTo3y.

BBakaeTbes, o0 MPUYUHAME arloNTo3y KIITHH MO-
KYTh OyTH SK (i3i0JOTIUHI acrieKTH (30epekeHHs Te-
HETUYHO 3a0aHOI YMCENbHOCTI KJIIITUH B KOXKHINM TKa-
HUHI, CTa0LIi3a1lii KOPIOHIB TKAHWHU; JIIKBIAAIIT KITITHH,
JI0 SIKUX HE HAJXOJIUTh CUTHAI J0 MOJALTY BiJ CYCITHIX
KJIITHH, HAIIPUKJIaJI, TIPU BIZICYTHOCTI MOJIEKYJT (DaKkTOpiB
pOCTY; 3HHUOICHHS HOPMAaJXbHHUX KIITHH WicIA
50+10 mineHs - JiMiT XelQitika - yepe3 rpaHHYHE YKO-
pouenHs Tenomep Ha KiHngx JHK. Ille 6uremie mpu-
YUH 11 BAHUKHEHHS alloNTO3y € Y MAaTOJOTIYHAX YMO-
BaX - 3HHUIICHHS KIITHHY 3 ymkomkeHHsMu JJHK - ermi-
MyTalii B TeHaX BIACTUBOCTEH KIITHHU, MO0 BOHA HE
MepeTBOPIIIACS Ha PAKOBY KITITHHY; 3HUIIEHHS KIITHHH
3 ymkomkeHHsMA JIHK - pakoBa kiiTiHa, mo0 He gana
nmoromcTBa 3 TakuMu nepexkramu JHK, T0OTO pak,
JKB1AIii KIITUHH 3 HEPETYJIbOBAHOI CTHMYJISAIIEI0
nposidepariii 3a paxyHOK IiIBUIIICHOT €KCIpecii I'eHiB
c-Tyc i c-)un/ abo TpaHckpumiiitHoro ¢akropa E2b;
3HUIIEHHS Bipyc-iHPIKOBAHUX KIITHH 3 YIIKOPKCHUMH

JIHK, nikBigarii KJIiTHH 3 TOPYIICHHSIMH KIITHHHOTO
IUKITY, KJIITHH 3 TOPYIICHUMHA MeMOpaHaMH, SKi CTaJIH
ayTOAHTUTCHHUMH TOIIO.

3a maHWMH JITEepaTypH, amonTo3 MOXKE iHIYKYBaTH
Pi3HI MMATOJIOTIYHI CTaHH: TOCTPY PECTPYKTYpPHU3AIIIIO
CTIHKH JIIBOTO NUTYHOUYKa Miokapzaa [4], 3MeHIIeHHS
(TaTbMyBaHHS) IPOTPAMOBaHOI CMEPTI KIIITHH IIPH Cep-
IIeBiil HEJOCTATHOCTI 3/IaTHE 3aIloO0IrTH quiiaTamii cep-
1151 Ta 3MEHIIIEHHIO HOTO CKOPOTIINBOI 3AaTHOCTI, BUHUK-
HEHHIO panToBoi cMepTi [5]. AcCOIiOIThCS 3 Mmporpa-
MOBaHOI0 CMEPTIO KJIITHH # (Hi310J10TIUHI IPOLIECH POCTY
HUPKH Ta ii peMOICIIOBaHHS, Pi3HI XBOPOOH HUPOK Ta
MeInKaMeHTOo3Ha HedpoTokcHdHicTs. Po3BHTOK are-
POCKIIepO3y TOB'sI3aHUH 3 IHIIIAINEI0 AIONTO3y CHIO0TE-
TaTpHUX KITITHH CyJUH OPTaHi3My IIpOo3analbHAMU U~
TOKIHAMH SIK HACJTIJIOK 3aNallbHOI peakitii [6].

Cericuc € e OJTHUM KJITHIYHUM MPOSIBOM aIlonTo3y, 60
y TaKMX XBOPHUX PO3BUBAETHCS MACHBHA IPOTPaMOBaHa
CMepTh IMYHHHUX €(DEeKTOPHHUX KJIITHH Ta CIITEIIOIMTIB
racTpoiHTEeCTHHAIBHOT 30HH [7, 8, 9].

OCO0IMBO BOXKITURBO, 110 1HIYKYBAaTH (CTHMYITIOBATH)
pOrpaMOBaHy CMEPTh KIITHH MOXKYTh 0araro YMHHHKIB,
cepeln HUX i MenuKaMeHTH. [IpoamonTuuHy Iit0 MarOTh
CTAaTHHH, JOKCAINKIIIH, OPOMOKPUITHH, TOTIaMiH, aHec-
TETHKH, acipHH, (piOpaTu, aHTUMAIAPIHHI Ipenapar,
30JICHAPOHAT, MPOTHU3aMaNbHI MpemapaTH Ta 0araro
iHmX. CTUMYJIFOIOT aronTo3 OKHCIICHI JIMONpPOTEIHH
HU3bKOT1 mitbHOCTI (JITTHILL), YMHHKUKH, 1110 BIUTHBAIOThH
Ha OKHCHO-BITHOBHI ITPOLIECH; TEMIIEPATYPHI CTPECH; 10Hi-
3yroue Ta HEIOHI3yIoue BUITPOMIHIOBAHHS.

3po3yMiII0, [0 IPSIMAIA BILTAB HA IPOIIECH aIlONITO3Y B
opraHi3mi 3Mir O KapJAHHAJIHHO 3MIHHTH caMmy OpraHi-
3alliro JIiKyBaHHs, Horo Haciaku. ToMy TUIaHyrO4H T10-
IiOHe MOCHIIKeHHS MU 3BEpPHYJH YBary Ha XapakTep
TOLIECy aloINTo3y, POb MyCKOBHX MEXaHI3MiB Ta TPH-
TepHY 1€papXito MOCIIJOBHUX PEAKIIIN B JOCITIHKYBaHO-
MY SIBUII. ATIONTO3 € KITITHHHUM IIPOSIBOM KacKaTy TpH-
TepHUX peakIliii peryJsiii BiJj HAaBUIOTo PiBHS - MO3-
KOBOT'0, TIOTIM BET€TATHBHOTO, €HIIOKPUHHOTO, IMyHHOT0,
MeJiaTOPHOTO, PELENITOPHOTO, BTOPHHHUX MECEHDKEPIB,
JI0 TEHETUYHOTO PiBHS.
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Crparteriyuna MeTa JQ0CJTiAXKeHb - OOIPYHTYBaTH
HOBI MTPUHIIMITH KOPEKIIiT TATOJIOTTYHUX 3MiH B OPTaHi3Mi
IUIIXOM MEPi0IITYHOT HAITPaBIEHOT 3MiHH TPUTEPHUX pe-
aKIid (Kackaay TPHTEPHUX pPEeakKIliif).

MeTta po6OTH - BHBYCHHS KpUTEpiiB, IO BigoOpa-
JKAIOTh MPOBEJCHHS TPUTECPHHUX pEakilii B OpraHi3mi
JIFOTVTHU TIPH TIATOJIOT 1.

Martepian Ta MeToau AocJiakenb. BruBueHo BIITNB
cTpecy Ha cTtaH cnenugivaoi (iMyHHOT) Ta Hecnierudiy-
HOT pE3UCTEHTHOCTI, MMPOIYKIIIFO TIPO3anabHUX IUTOKIHIB,
IHIITIaIifO0 CITOHTAHHOTO Ta 1HAYKOBAHOTO aIloITO3y MO-
HOHYKJICAPHUX KIIITHH KPOBI B eKCIIepUMEHTI. 11151 11boTro
JIOCITIKYBaJTH IMyHHHI cTaTyc. BrBuamu ¢opMyity KpoBi,
CyOIONy AT JTIM(OITUTIB 3 MOHOKJIOHAILHIMHU MideHH-
MU anTUTIIaMu 10 CD, imyHornoOyiawm, [IK, daromnu-
TO3, aKTUBHICTh TpupoaHuX KiiTHH KitepiB ([TKK). Ta-
KOX JTOCIIJDKYBaTK (Di310JI0TT9HI MOIYJIATOPH ArlONTO3Y
- TIEPEKHUCHI CITOJIYKH 32 XEMIJTFOMIHECICHIIIEIO TIIIa3MHu
KpOBI Ta piBeHb Npo3anajtbHuX muTokinis: OHII, 1JI-1.
[Nepepaxynok Bmicty ®HII B mpo6ax kpoBi, BU3Haue-
Hu# 3a 111,% B 1ir/mMi 3aiHCHIOBAIN 3a KaTiOpOBOYHUM
rpadikoM, SIKUi Oy yBai MPY BU3HAYCHHI 1HACKCY ITU-
TOTOKCHYHOCTI B KyJIbTYpi KIIiTUH L-929 crangapTHOTO
3pa3ka peYOBHHH MOPIBHIHHS - PEKOMOIHAHTHOTO (aK-
Topa Hekpo3y myxiuH pudpHariny (C3PII).

B ekcriepuMeHTi AOCIIIHI TBAPHHM OYJIU ITOALICHI Ha
rpynu. JocmiaHi mgypu Oy IoiIeHi Ha AeKiTbKa TpyI:
I - kouTposeHi TBapuHY; Il - TBAPHHH, Y SKUX IPOTATOM
JIBOX, 200 YOTUPHOX THIKHIB BUKTHKAIH IMOOLTI3aI[iHHIH
cTpec i 3a cxeMoro 30H10M per os BBoamaa 0,9 % pos-
guH NaCl B 00'emi 1 mn; Il - TBapuHHU, SKMM Ha Tl
IMMOO1TI3aIIITHOTO CTpecy TaKoX 30HIOM per 0S BBO-
JIAJTH 32 aHAJIOTT9HOI0 cxeMoto mpernapat kopekrop (I1K)
y TOMy X camoMy o0'emi. B okpemiii cepii ekcrepu-
MEHTIB BH3HAYalld 3MiHH B OpPraHi3Mi IypiB, SIKUX J0O
MOYATKy CTPECYBaHHS OyJ0 IMyHI30BaHO €pPHTPOIHTA-
MH Oapana. [{ux TBapuH TakoX IO Ha BHIIE 3a-
3HAUeHi TPYyIH, OFHAK JOAATKOBO BUALLLIM me 1Y rpy-
My, 10 SIKOi BXOAWIIN IIYPU y SIKUX B SIKOCTI KOPEKTOpa
3aCTOCOBYBAJU TIMaJIiH. AHAIOTIYHI JJOCIIA MOBTOPIO-
BaJIM y BECHSIHO-JIITHIH Ta OCIHHBO-3UMOBHH TIEPiOH, a
JIesIKl ¥ y pi3HI POKH.

KpoB Bij 11ypiB oJiepKyBaJi MiciIs 3aKiHUCHHS CTpe-
CYBaHHS JOCTITHHUX TPYTI IPH IeKAIITallii, IKY IPOBOIH-
¥ 3 JOTPUMaHHSM IIPABIII €BTaHA3I1.

JlocmiaHi KpoJti TakosK OyJIH MOAIICH] Ha JISKUTbKa TPYIL:
I - kouTposeHi TBapuHY; Il - TBAPHHH, Y SKUX IPOTATOM
YOTUPHOX TYKHIB BUKJIMKAIW IMMOO1TI3aIliHI cTpec 1
3a cxeMoro 30HA0M per 0s BBoamwiau 0,9 %-Huii po3dnH
NaCl; III - TBapuHH, SKHM Ha TJIi IMMOOLUTI3AI[IHOTO
CTpeCy TaKOK 30HIOM per 0S BBOAWIN 32 aHAIOTIYHOIO

cxemoro [1K y Tomy sx camomy 06'emi. Jlocmimu Ha Kpo-
JIAX TIPOBOJIVIIN Y BECHSIHO-JIITHIH TIEpPioJI.

KpoB y kpomniB Opanu 3 Byxa 1O HOYaTKy EKCIEpH-
MEHTY Ta TICJIA ABOX THXKHIB cTpecyBaHHsA. Kpim Toro,
BEHO3HY KPOB OTPHMYBAJH IIPU 3HEKPOBIIOBAHHI TBa-
PYH ITiCIIS YOTHPHOX THYKHIB CTPECYBAHHSI, KOJIA BUBOIU-
mu 3 ocmiay 11 ta I mocmimai Tpyny KpoJtis.

Crpec y TBapWH CIIPUIHHIOBAIH IIIIXOM YTPUMAaHHS
iX y crenmianbHUX CTPYKTYpax, 0 0OMEKYBAaJIH X PyX0-
By aKTHBHICTb, MPOTATOM MEBHHUX YaCOBUX TEPMiHIB
3TiHO 3 ITAHOM EKCIIEPUMEHTY: TEPMIiH 3HAXOKECHHS
TBapyWH y 3aMKHYTOMY IIPOCTOpPi CTaHOBUB 1 Tof. IIO-
no6wu. 3 mecsarToi oOu cTpecyBaHHS TBapUHAM ITOYHHA-
mu BBoauTH [1K, a60 0,9 % po3uma NeC1 y KOHTpOJIBHIH
rpymi. Y mIypiB cTpecyBaHHS 3 BBEICHHIM 3a3HAUCHHUX
mpernapaTiB TpUBaio 5 10, MiCHsA Yoro BBEICHHS IMPO-
JIOBXYBaJIM e ofHy 100y, aie Oe3 cTpecyBanHsa. Ha
HACTYIHUH JeHb MICJIS IBOTO TBAPUH BUBOIWIN 3 J0-
cIiy.

VY KpoJiB HUKIH MOETHAHHS CTPECYBaHHS 3 BBEACH-
HSM TpenapaTiB MOBTOPIOBAIH JIBivi, TOUnHarouu 3 10-i
Ta 3 23-1 100U MicIs TOYaTKy eKCIIEPUMEHTY, 1 TpUBaIH
BoHHM 1o 6 ni6. Ha 16-Ty 100y eKcriepuMeHTy, KOJIu Y
KPOJIiB Opasiy KPOB 3 ByXa, CTPECYBaHHS HE TPOBOIILITH.
3 jmociily TBapyuH BHBOJAMIIM 4Yepe3 JIHb MICIsl 3aKiH-
YEeHHSI CTPECYBAaHHSL.

[ypiB 3a0uBadM MiCJsA 3aKiHYCHHS MOJCIIOBAHHS
crpecy. Ha mocmimkeHHs Opaiy cupoBaTKy 1 cTabiizo-
BaHy remapuHoM KkpoB (25 OJl/mi). I'erepoaHTHreH -
eputporuty 6apana (EB) ans iMmyHizarii BBOAMIN B 1031

1 x 10° kitiTiH Ha TBApHHY.

[Ticns 3akiHYEHHS CKCIIEPUMEHTY TBapHH JEKaIiTy-
BaJM i epipHUM Hapko3oM. Bci MaHimysismii 3 TBapu-
HaMH TPOBOIVITA BIMOBITHO 10 MiX@KHAPOIHUX TIPHHITHITIB
€Bporelicbkoi KOHBEHIIIT PO 3aXUCT XPEOCTHUX TBAPUH,
SIKi BHKOPHCTOBYIOTH JIJIsl €KCIICPUMEHTIB Ta 1HIINX HAy-
koBuX 1iiei (CtpacOypr, 1985).

O0'eKTOM JOCIIPKEHHS armonTo3y Oy MOHOHYKJICapHi
knitnan (MHK), BuaineHi 3 KpoBi ekcriepiMeHTAIbHUX
TBapyH (IIypiB Ta KPOJIiB), IO 3a3HAJIH BILTMBY IMMOOLITi-
3amiiftHOro cTpecy. MOHOHYKIIeapHi KITITHHH OJICP Ky BaJIH
NIUBIXOM [IEHTPU(YTYBaHHS HA TPAIIEHTI I'yCTHHHU (HiKOJI-
yporpadin *=1,077). MHK B xonmentpamii 5x10° /M
KyJbTHBYBaIH B 00'eMi 200 MKJI B KyJIbTypajbHOMY Ce-
penoBunii Brpoaosxk 18 rox mpu 37 °C. Kynprypaib-
He cepenosuie: KPMI 1640 3 10 % emOpioHaJIbHOO
TEJISTYOI0 CHPOBATKOI0, 2 MM TIIIOTaMiHOM Ta aHTHO10-
THKaMH B OaKTepioCTaTUYIHIM KOHIIeHTparlii. Jis trmykitii
arroITo3y 3aCTOCOBYBANH IEKCAMETa30H B KiHIIEBil KOH-
IEeHTpaii 107 mr/mi. Yepes 18 roamu iHKyOamii
KUTBKICTD JKUTTE3IaTHUX KIITHH BU3HAYAIN CTaHIAPT-
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HUM MeTooM i3 0,1 % TpumanoBuM cuHiM. KiiTuHH,
10 BCTYNHJIM HAa IUIAX aloNTo3y, BU3HAYATIH METOJOM
(hiryopecrieHTHOT MIKPOCKOITii 3a TX 3IaTHICTIO HAKOIIH-
gyBatn OapBHHMK Hoechst 33342, sxwmii 3B's13yeThcs 3
JIHK [10, 11]. ®iyopectieHItito saep JiMQpOIUTIB pEeECT-
pYBaJIM 3a JIOMOMOTOor0 Mikpockony "Jlromam 1-3". Jlmst
KiJIBKICHOT OITIHKH BMICTY alfONTHYHUX KIIITHH 3aCTOCO-
BYBAJIM amonTU4YHUi iHmekc (Al), mo xapakrepusye
KIJTBKICTh KJIITHH 3 MOP(OJIOTIYHUMH O3HAKaMH arlonTo-
3y 1 BU3HAYAEThCA 32 (hopMyiioro: Al = KUTBKICTh aron-
THYHUX KJIITHH / 3arajibHa KiTbKicTh KITHH X 100.

Busnauanu cioaragaunii anonro3 MHK - B neds B3dT-
T kpoBi, Ta Al micng 18-roguHHOI iHKyOaIii B KOHT-
PONBHUX 3pa3kax (PpyHKIiOHAIbHA aKTHBHICTE) Ta B IPHU-
CYTHOCTI JieKkcaMeTa3oHy ((yHKIIIOHALHUEN pe3epB).

CTaTHCTHYHY OOpOOKY OJep)KaHUX pPe3yIbTaTiB
MPOBOJAWIN 3 BUKOPHCTAaHHSAM HENapaMEeTPUIHUX KPHU-
TepiiB Binmkokcona - MaHHa - YiTHI a TakoX mapamer-
puuHoro t - xpurepito CT'tojeHTa.

OcobauBocti MeToauuHoro miaxoxy. Hamm mu-
POKO 3aCTOCOBYETHCSI TPH TOHSTTS: TPUTEPHI peaKIlii,
TPUTEPHUI KacKaJl peaKIlii, JOIUIbHICTh IIUKITY PeaKIliii.
30KpemMa, BHKOPUCTOBYBAIH ITOHATTS TPUT€PHUX PEaKIIii,
PO3YMitOUM TiJi HUMH MOXJIMBICTh Ta YMOBH BHOOpY
OJTHOTO 3 JIBOX CTaHIB CHCTEMH, IO AOCIIIKYETHCS

InTepec mo DMHAMIYHUX CHCTEM TPHUTEPHOTO THITY
00YMOBIICHHI, TTEPII 32 BCE, CHENU(PITHOIO IS HAX Ha-
SIBHICTIO JIBOX CTaHIB CTIHKOI piBHOBArH, 3aBISIKH SKUM
CHCTEMa MOXKE SIK 3aBTOJHO JOBTO repeOyBaTd B OIHO-
My 3 JIBOX CTaHiB, CTPHOKOIOMIOHO MEePEeMUKAIOYHCH 3
OJTHOTO B 1HIIHH ITiJ] BILTHBOM 30BHIIIHBOI Ta BHYTPIIII-
HBOI [il.

3a IOMOMOTOI0 TPUTEPHUX MOJeTed BIalocs Mosc-
HUTH PsiJI HAHBAXKITUBINIMX O10JIOTIYHUX Ta MaTo(i3iono-
TIYHUX SIBUIII, TOB'SI3aHUX 3 IIEPEMHUKAHHSIM, HAIIPUKIIA,
MIPH 3MiHi THITY MeTa0o0JIi3My, PU TEHETHYHO 3arporpa-
MOBaHHX IIepeX0ax BiJl OfHieT (ha3u PO3BHUTKY JIO 1HIIOT
(HanpuKIaz, y OUTBIIOCTI KOMax - SHIIe-THIHHKA-IS-
Jie4Ka-iMaro), B Iporeci TupepeHIliloBaHHs TKaHWH, a
TaKO B IMHAMIII OUTBIIOT YaCTHHH 3aXBOPIOBaHb, 30K-
pema 3 repeBakaHHsIM abo pyHHyBaHHS - anonTo3y, ado
PO3MHOXEHHS - Tiporidepartii.

BaxnmuBuM € MaTeMaTH9IHE BiJOOpaXKeHHS MEPeXoay
MK JIBOMa CTIHKAMU PIBHOBR)XHHMH CTaHAMH B TPH-
TepHHX CUCTEMaXx, MOB'I3aHUX 31 30ypPEHHSIME CHCTEMH.
30ypeHHsL, sSIK IIPaBUIIO, 33Aal0ThCS BapiIOBAaHHIM BiIIO-
BIIHMX TIapaMeTpiB 1 MOYaTKOBHUX YMOB - BHXIJTHHUX
cradiB. SK BiZIOMO, IMHAMIYHI CHCTEMHM, IO MOJIEIIO-
IOTHCS KIHIICBIM YHCIIOM 3BHUaHHUX TU(PEepEHITIATbHUX
PIBHAHB, HA3WBAIOTh 30CEPEIKCHUMH, a00 TOUKOBHMH
cucteMaM. BOHH ONMUCYIOTBCS 32 JOMOMOTOIO KiHIIe-

MEOWYHA IH®OPMATUKA
TA IHXEHEPIA

BOMIpPHOTO (ha30BOTO MPOCTOPY i XapaKTEpU3YIOTHCA
KIiHIIEBUM YHCIIOM CTyIeHiB cBoOoau. OnHa i Ta X cuc-
TeMa B Pi3HUX YMOBaX MOXE po3risgatucs abo sk 30-
cepe/keHa, abo sk posnojaiieHa. Yucio cTymneHiB cBo-
00aM PO3MOJIIEHOI CUCTEeMH HECKIHYCHHE, 1 MOTpiOHe
HECKIHUEHHE YHCJIO JJAaHUX JIJIs BU3HAYCHHS 11 cTaHy. B
Ppo0OOTI MU PO3MIIAIATH K KOHCEPBATUBHI (3 HE3MIHHUM
y Yaci 3aracoM eHeprii), TaK 1 HeKOHCEePBaTHUBHI JTUHAMIYHI
CHCTeMH, HacaMIepel, OUCHIIATHBHI CHCTEMH, TOOTO
TaKi CTIMKI CTaHH, 0 BUHUKAIOTh Y HEPIBHOBAKHOMY
CEepEIOBHIIII 32 YMOBH JUCHUIIAIlii CHEPTil, TKa HaTXOIUTD
330BHI. J{uCHUIIaTHBHA CHCTEMa XapaKTePH3YEThCS CIIOH-
TaHHOIO TIOSIBOIO CKJIAMHOI, 9aCTO XaOTHYHOI CTPYKTY-
pH. BiIMiHHOIO OCOOJHMBICTIO TAKUX CHCTEM (HacamIie-
pen, 610JIOTIYHUX) € He30epeKeHHS 00CATYy B (pa30BOMY
MPOCTOPi, TOOTO HEBUKOHAHHS TeopeMu JIiyBLILIs ITpo 00-
MEXEHHS ITUTAX aHATI THYHUX (DYHKITIH.

BaxnuBuMH TakoX I HAC € JaHi OCTaHHIX JOCIIi-
JDKeHb B Tally31 «JUCUITATHBHUX CTPYKTYP», SIKi J03BO-
JAAOTH POOUTH BUCHOBOK PO Te, WI0 MPOLEC
«caMoOpraHi3allii», 1o 301IbIIy€e CTIHKICTh CHCTEMH Y
JIPyroMy 3aKOHI TepMOJUHAMIKH, BiIOyBaeThcs Haba-
raTo MMBUAIIE 3a HAgBHOCTI B CHUCTEMI 30BHILIHIX 1
BHYTPIIIHIX «IIYMIB» - TpUTrepiB. TakuM YHHOM, IITyMOBI
edexT MPU3BOISTH 10 MPUCKOPEHHS MPOILECY «CaMo-
opranizariii», 3HWKECHHS eHTPOIii, pyHHYBaHHS YaCTHH
OpraHizMy.

S BijoMO, 010JI0TIUHI JUHAMIYHI CHCTEMH, SIK TTPABH-
JI0, HEABTOHOMHI, TOOTO SIBHO 3aJIe)KaTh BiJ Yacy, TUHa-
MIKH HABKOJMIIIHLOTO cepenoBuina. [Ipu BapiroBaHHI
MOYATKOBHX YMOB PIBHSHHS CHCTEMH 3aJIHIIAITHCS
HE3MIHHHUMH, a TPAEKTOPIi MPOIOBKYIOTh PArHyTH JI0
KOJIMIIIHBOT TOYKH CTilKOi piBHOBAaru, MOKH MOYaTKOBA
TOYKa HE MEPEXOUTh JAESKOTO IMOPOrOBOrO 3HAYEHHS
(knmacuyHOTO (PYHIAMEHTAIBHOTO 3aKOHY 30JI0TOrO Iie-
pETHHY), BIAMOBITHOTO TIEPETUHAHHIO CEMapaTpicH, 1o
posniisie Ha Ga3oBOMY MOPTPETI ABA CTAHW PIBHOBATH.

ITigxpecanmo, Mo AOCHTIKSHHs aCHMITOTUK O Ma-
JIOMY MapaMeTpy pillleHb HeJIHIMHUX Ju(epeHITaTbHIX
PIBHSHB JPYroro HOPsAKy HOOIK3y cemapaTrpicu CKiia-
JIAIOTh BXKJIMBUH HAIPSIM CydacHOI Teopii audepeHii-
AIbHHUX PIBHSIHB. 3aBIaHHS TAKOTO TUIY 0araTo pokis
3HAXOMATHCS B IICHTP1 yBArd (paxiBIliB B TEOPii THHAMIY-
HHUX CHCTEM.

[TpupoaHO, OCOOIUBOI aKTyaIbHOCTI B JOCIIIKEHHI
TPUTEPHHUX CUCTEM HaOyBa€e PO3BUTOK SKICHUX METOIB
Teopii AudepeHIiaTbHAX PIBHAHb, OCKIIBKH BOHH SIBJIS-
I0Th COOOFO aJTbTEPHATUBHUH ITi X111 10 ITOI0JIaHHS BiJ0-
MHUX TPYAHOIIB, 1[0 BAHUKAIOTh P YUCICHHUX PO3pa-
XYHKax 1 Jal0Th PIIICHHS CUCTEMH JIUIIE MPHU (PikcoBa-
HHX 3HAUCHHSX IAPAMETPIB i HOYaTKOBUX YMOB. SIKicHHI
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MiAX11, B CBOIO Yepry, He MPETCHIYIOUYH Ha TIOIIYK TOY-
HOT'O PINICHHS CHUCTEMH, HaiuacTillle BUSBJISIETHCS KO-
PUCHUM JIJTS BUALICHHSI OCHOBHUX PEKUMIB JMHAMIYHOT
CUCTEMH, 3'ICYBaHHS 3B'A3Ky MK HUIMH Ta aHAJTi3y I10-
poroBuX e(heKTiB, IO BUHUKAIOTh IPH JOCSATHEHHI Mapa-
METpaMu KPUTHYHUX 3Ha4eHb. OcOOIHMBOrO 3HAYCHHS
SKICHI METOJ HAOYyBarOTh MPH aHANI31 CKJIAJHUX CHC-
TEM, TAKUX K OPTraHi3MH, 3 BEIUKOIO KUTbKICTIO PiI3HHX
mapaMeTpiB, TOYHHH PO3PaXyHOK SKHUX 3axkaaB Ou Be-
JUKHX OOYUCITIOBAJILHHUX MOTYXKHOCTEH, a BU3HAYCHHS
XapaKTePUCTHK TPUTEPHOTO KaCKay HAJa€ MOXKIIUBICTb
CKOPOYEHOT0 Ta MEPCIEKTUBHOTO aHaJli3y CTaHy opra-
HI3MY.

B po6oTi mupoko BUKOPUCTOBYBAIN OJIUH 3 HAHBIIO-
MIIIMX B CHCTEMHHUX JTOCIIJKSHHSX MTPUHIIHIT «30JI0TOTO
nepeTrHy». BiH B OCTaHHI pOKH IPHBEPTAE BCe OLIbIIE
yBaru. [TokazaHo, o y 310pOBOi JTFOIUHH, HE3BAKAIOUH
Ha Pi3HI KOHKPETHI 3HAYCHHS T'eMOJMHAMIYHKX OKa3-
HUKIB, iX CHIBBIHOIICHHS 3HAXOATHCSA Y TApMOHIYHIH
nporopIii OM3bKuM J1o Benmunau ©=1,618, 1110, BacHe
KaXXy4H, i OTPUMAJIO XapaKTEPUCTUKH «30JI0TOTO Tiepe-
THHY». YacTO-TYCTO BUKOPHUCTOBYIOTh 3BOPOTHY BEJIH-
guny 1/®, mo nopiextoe 0,618.

3ayBayKUMO, IO TIOTI0HE CITIBBIHOIIICHHS iICHYE MPaK-
THYHO y BCIX OpraHax Ta CHCTeMax. ToMmy, Ha JyMKY
BEITUKOT KITbKOCTI BUCHHUX, 30JI0THH IMEPETHH BiToOpakae
(hyHIaMEHTaIbHI 3arajlbHONPUPOJIHI 3aKOHOMIPHOCTI.
Horwuii koHIIENTYJIbHUH i 1X1]1, po3podiaeHuid y Hartio-
HaJbHI MeOWYHINA akameMil IMiCIAIUINIOMHOI OCBITH
(HMAIIO) imeni I1. JI. lllynuka [12], B OCHOBY SIKOTO
TOKJIAJICHO BUBYCHHS allONTO3y, BA3HAYCHHS KHUTTE3/1aT-
HOCTI KJIITHH CEpIeBO-CYAMHHOI CHCTEMH 3a 3aKOHOM
30JI0TOTO TIEPETHHY, JIO3BOJISE 3aIPOTIOHYBATH JIOCTYITHI
METOJT! IIaTHOCTHKY Ta BUSBJICHHS JIFOJICH TPYIl PU3HKY.

3acTOCOBYBAIIM TAKOXK MMOHSITTS JOIIBHOCTI K BiJIIIO-
BIJIHOCTI IBHIIIA 200 MpoIieCcy TIEBHOMY (3aBEpIICHOMY)
CTaHy, iJleaJIbHa MOJEIb SKOTO MPEJCTABISETHCS SK
MeTa. JIOIUIBHICTE PO3TIISIAETHCS, 3 OJJHOTO OOKY, 5K

IMaHEHTHUH (BHYTpIIIHII) B3a€MO3B'A30K 00'€KTa ca-
MOT0 110 c00i, a 3 1HIIOTO - SIK TIEBHI CTOCYHKH IIPH B3a€-
MoJIii 00'ekTa 1 cy0'ekta. CTaBICHHS AOIILHOCTI BUC-
Tylae B SIKOCTI MPUHIIUITY JAOCTIJDKCHHS CTPYKTYPH i
(YHKIH caMOperyIolounXx 1 eKBi()iHATBHHX CHCTEM
(ToOTO cHcTeM, 3IAaTHUX JOCSATATH OJHAKOBOTO KiHIIE-
BOTO PEe3yJbTaTy HE3aJEeKHO BiJ] IMOYaTKOBHX YMOB).
BaxxnuBuM B IU1aH1 KUIBKICHOTO BU3HAYEHHS JOLILHOCTI
€ XapaKTePUCTHKH 3BOPOTHOTO 3B'SI3KY KIHIIEBOTO e(eK-
Ty, pe3yibTaTy IMpolecy Ha HOro BUXITHHH IYyHKT.
JOmiTBHICT HO3BOJISIE BUSBUTH TIEBHY CIPSIMOBAHICTD
MPOIIECiB, X 00YMOBJICHICTh KIHIIEBUMH pe3yIbTaTaMH,
SIKI TIOCTAIOTh B AKOCTI Litel. [ToaiOHUi HiIbOBUM TAXi
MOY€E 30pIEHTYBATH BIHOCHO IPOIIECIB B €KBi(hiHAIb-
HUX cucTeMax. [l HaIoro JOCTiKEeHHS BKpall Baxk-
JUBHUM € 3aCTOCYBaHHS IOIIITBHOCTI AJIST XapaKTepHC-
TUKU OUKTIYHAX Ta HOCTYTANFHHUX IIPOLECIB.

B sikocTi kpumepiro doyinbrocmi Tepmioro piBHs BHU-
KOPUCTOBYBAJIM MaTeMaTHYHE OUYiKyBaHHs KOC(IlIEHTIB
Bapiarlii pi3HUX CTaHiB.

PesynbTatn Ta ix o6roBopeHHsi. Pe3ynbratH, OT-
pUMaHi B cepii eKCIIEpUMEHTIB, TToJIaHo B TadmuI 1. Sk
BUIUIMBAE 3 HaBEJCHUX JAHUX, IeKCaMeTa30H (TOPMOH
CTpecy) He BIUIMBAB Ha KUTbKICTh )KUBUX MOHOHYKIIEap-
Hux kinitiH (MHK) B kysaeTypi 1-1 (iHTakTHI) rpyImy TBa-
puH. A B 2-# rpymi (cTpec) iHKyOarns 3 JeKkcaMeTas3o-
HOM 3MEHIITYBaJIa KUTbKICTh )KHBHUX KJIITHH B TECTI 3 TPH-
MaHOBUM cuHIM. B 1-if rpymi gekcaMeTa3oH BUKINKAB
3HAYHY 1HAYKIFO aronTo3y B KyineTypi MHK. B 2-ii rpymi
Al B KOHTPOJIBHUX 3pa3Kax HE BIIPI3HABCS Bill TAKOTO B
IHTaKTHIH Tpy1Ii, a /IM BUKJIMKAB TOCTOBIpHE 301JIbIICH-
H1 Al, B TOpiBHSAHHI 3 KOHTPOJIBEHIMH 3pa3KaMH, aje I
IHAYKITSE OyJia MEHINIOKO, HIX B 1HTAKTHIHM Tpymi. B 3-i
rpymi Al B KOHTpOJBHUX 3pa3kax OyB BUIINM 32 TAKHIA B
1-#i Ta 2-# rpynax, a JIM H0CTOBIpHO ITiIBUIIIYBaB HOTO,
MOPiBHSHO 3 KOHTPOJIBHUMH 3pa3KkaMH, 10 BEININH, Xa-
PaKTepHHX IHTAKTHIN TPYTII.

Ta6aunus 1. Brumns 2-TrKHEBOT0 iIMMOOLTI3aIHHOTO CTPECY Ha IHAYKIIIIO allONTO3Y
B KyisTypi MHK 1mypie (2-a cepis)

Tpyma I rpyma _(iHTaKTHi) I rpyn_a (ctpec)
YMoBH iHKyOAaITii n=14 n=16
% WB. KIL % WB. KIL Al
Kontpoms 89,8+11,9 6,6+1,4 80,6+21,6 6,9+3,9
JIM 84,9+10,3 19,042,2%* 69,0+£23.,6 13,445,6 **

Ipumitku: 1. ** - p <0,05 nopiBHsAHO 3 KOHTposeM; 2. JIM - nekcameTa3oH.

Buxoasuu 3 ofiepKaHuX JaHUX MOXXHA 3pOOHMTH BUC-
HOBOK, IO 1HKYOaItis Ky:eTyprt MHK mypiB in vitro npo-
TsiroM 18 TOJMH B MPUCYTHOCTI J€KCaMeTa30Hy B KOH-

3 .
uentparii 10™ Mr/mi Bexa 1o 3aru0eni NUIsxoM HEKpo-
3y 14,5 % KiTBKOCTI KIIITHH, & MUITXOM amonTo3y -
64,6 % xiritaH. J[BOTHXHEBHIA IMMOOLTI3aIIHHUI cTpec
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TPU3BOIMB [0 3arHOeyi IULIXOM Hekpo3y 4 %, 1 muis-
xoM amonto3y - 49 % MHK. Uepe3 14 mHiB ctpecy
3matHicTh MHK BiIIOBiaTH Ha 1HIYKIIiIO allONTO3Y JICK-
cameTa3oHoM in vitro craHoBmita 300 %. IMT na domni
14-1eHHOTO CTpeCy 3MEHINYBAaB KUTBKICTh KHUBUX KIIITHH
3a paXyHOK HEKpo3y Ha 28,7 %, IOPIBHSHO 3 KOHTPOJIEM.
Ile HENpsMO MOXE CBIAYUTH MPO MOTCHINIOBAHHS i
JMT Ha ¢oHi cTpecy Ta HEBUPaXKESHI 3MiHH BMICTY TJTIO-
KOKOPTHKOIIIB in vivo npu 14-aeHHoMy ctpeci. [1pu 11po-
MYy IHIEKC 1HIYKIIiT aItonTo3y, AKWH Y KOHTPOJIi JOPIBHIO-
BaB 3HAYCHHIO 30JI0TOTO HEPETUHY, TIPH CTPEC] 3MEHIITY-
BaBcs 3 0,607 mo 0,497, mo CBIAYUTH MPO aKTHBAIIIIO
MHK y mypiB npu gaHiii moneni crpecy. OTxe, 3B0pOT-
HUH 3B'30K IPU HETPUBATIN Jii TpUrepa aronTo3y npu-
3BOJIUTD JI0 KOMIICHCATOPHOI aKTUBALI1 KIIITHH.

MEONYHA IHOOPMATUKA
TA IHXEHEPIA

Pesynbratn Bu3HaueHHs Al B kynstypi MHK kposnis

micyis iHkyOarrii mpoTsiroM 18 roaWH HaBeneHO B Tab-
nui 2. B Tabuiii npeacTaBieHi AaHi Mpo BIUIUB 2-THXK-
HEBOT'0 IMMOOLITI3aIITHOTO CTpeCy Ha aloINTO3 MOHOHYK-
JieapHUX KIITHH KpoitiB. OepikaHi pe3yJIbTaTH CBiI4aTh

po Te, MO 2-THKHEBHHA CTPEC HE BIUIMBAE HA JKUTTE-
3MaTHICT 18-TOJMHHOT KYJBTYpH MOHOHYKJICApHUX
KITHH KpodiB. [IpoBemeHi 10 MOYaTKy MOJCITIOBAHHS
CTpecy TOCTIKEHHS MTOKa3aliy, 0 JeKCaMeTa30H B KOH-
HeHTpaii 10™ Mr/My BUKIMKae THIYKIIIO aronTo3y B
18-romunHil Ky16TYpi MHK KpoOsTiB. 2-THXKHEBHI cTpec
BUKJIMKAE 3pOCTaHHs Al B KOHTPOJILHUX 3pa3Kax, MOPiBHS-
HO 3 BUXIJIHMMH IIOKa3HHUKaMH, 1 Maii’ke He BINIMBAE Ha
BiamoBie MHK Ha iHAyKIiIO JeKcaMeTa30HOM.

Ta6anus 2. Brimue 2-THKHEBOTO iIMMOOLTI3aLIHHOTO CTPECy Ha IHAYKIIIO allONTO3Y
B KynbTypi MHK kpomis

Tpyna I rpyna II rpyna II rpyna
BUXIZHI JaHi cTpec 2 THXKHI) (cTpec 4 THokHI)
( ) (ctp P
n=18 n=18 n=18
v T ——
MOBH HHEybat % KHMB. KIL. Al % KHMB. KIL. Al % KHMB. KIL. Al
Koutponp 68,8+21,0 15,6+3,6 60,1+16,7 21,5+16,3 60,3+21,9 8,0+£3,0
IM 59,2+17,7 25,4+7,6%* 58,4+15,5 27,1+17,4 53,5429,1 8,8+3,5

Tpumitku: 1. * - p<0,05 HOpiBHAHO 3 BUXIAHUMH JaHUMU (IHTAKTHI TBapUHNK); 2. ** - p<0,05 mopiBusiHO 3 koHTponeM; 3. /IM - nekcame-

Ta30H.

JocnimKeHHs moKas3aiy, 0 aloNTO3HUH iHAEKC B
kynapTypi MHK TBapun, mo 3a3Hanu fii 4-THXKHEBOTO
CTpecy, 3HaYHO HWKYMUH, HIK BUX1THI TIOKa3HUKH, a ICK-
caMeTa30H MPaKTHYHO He BUKJINKAE IHIYKIN{ aromnTo3y.
MoskHa 3poOUTH pUITyIIeHHS, 10 akTrBamis MHK, sky
MH CHOCTEpIrajy Mpu 2-THKHEBOMY CTpECi, B pe3yIib-
TaTi 4-THKHEBOTO CTPECy 3HHKAE, 1 iX aKTHBHICTh CTa€
HaBITh MEHIIIOI, HIXK y IHTAKTHUX TBapHH, 1110 € XapaK-
TEPHOIO PUCOI0 BUCHAXCHHS. TaKkiM YHHOM, TIPH MTOAOB-
JKEHHI JIii CTpecy TOTo ) TPUTEPHOTO KacKay, 110 1 mpu
2-TIDKHEBOMY CTpeci, 3BOPOTHHUH 3B'SI30K CTa€ MPOTHU-
JIEKHO 1HIIIAM, TPUTEPHA CUCTEMa IIEPEXOIUTE B IIPOTH-
JIC)KHUI CTaH.

V¥ xyaerypi MHK kpoiiB 2-THXXHEBUI CTpec BUKIIH-
kaB 3poctaHHs Al Ha 37,8 % i 3MEHIICHHS KUTBKOCTI
JKUBHX KIITHH 32 paXyHOK HEKpo3y Ha 5 %, 1 MeHIIIe, HiX
y IypiB, BILIMBAB Ha Bianosixe MHK Ha iHayKIIiO amor-
TO3y JIeKcaMeTa30HOM - 173,7 % MOpIiBHSHO 3 BHX1IHU-
MU OKa3HUKaMH, IO CBITIHUTH PO BUAOBY CIICIUAPIKY
aIToIITO3HOT O TIporiecy. JlocHimKeHHs TOKa3aJIH, IO aro-
TO3HMI 1HJeKC B Ky1bTypi MHK TBapwH, 1m0 3a3Haiu aii
4-TI>KHEBOTO cTpecy, cTaHOBUB 51,3 %, piBeHb )KUBHX
KITHH - 87,6 % BiJ BUXIJIHMX ITOKa3HUKIB BiJIOBIIHO,
KiUJIBKICTh )KUBUX KaiTuH nipH 1nii IMT Ha ¢oHi ctpecy
cranoBuia 77,8 %, arionTo3Huii iHaeKC CTaHOBUB 56,4 %o,

TOOTO JIeKcaMeTa30H MPAKTUYHO HE BUKJIMKAB 1HAYKINT
arrorrto3y. Takum uuHOM, yepe3 4 TrokHi ctpecy aist JMT
in vitro He OyJia BUPaKEHO0, 1110 OMOCEPEIKOBAHO BKa-
3y€ Ha MiIBHIICHHS PiBHS TIIFOKOKOPTHKOIIIB in Vivo Ta
3HIKeHHS 9y TiMBocTi 1o HuX MHK. PiBeHb MeTabormiy-
HOTO CTaHy a0o0 JKUTTE3JAaTHOCTI, SKUU BUSBIABCA B
kynbTypi MHK sk CIHiBBiTHONICHHS CIIOHTaHHOTO [0
IHIyKOBAHOTO aIronTo3y i B KOHTPOJII JOPIBHIOBAB 3Ha-
yeHHI0 "30moToro neperuny" - 0,614, mounHaB 3MeH-
IIYBAaTUCS y KPOJIB BXKE Uepe3 IBa THXKHI CTPECyBaHHS
- 0,739, 1 e Oible BUHYEPITYBABCS Yepe3 YOTUPH THIKHI
ctpecy - 0,909. Takum 9MHOM, ABOTH)KHEBUH CTpeC
MPU3BOIUB B CEPETHHOMY /IO IIiIBUIICHHS PIBHS CHEp-
TO3aJIeKHOTO TIporiecy - armonTto3y B MHK kpoBi nocmin-
HUX TBapHH, 10 30iranocs 3 MiABUIICHHIM Y HUX B LEH
Tepiojl CTpecy piBHA MPO3anaibHOTO IIUTOKIHY - (haKTo-
pa aHekposy myxauH (OHIT).

SIKIII0 pO3TIISIaTH POJTh IIMTOKIHIB B AITONTO31, TO CTPEC
y IIypiB BeJe 10 3MIHHM HANpPaBICHOCTI MPOAYKIII IH-
TOKIHIB JIIM(OIUTAMHU KPOB1 Y BIIMOBIIb HAa KapiabHAN
AHTUTCH.

JIJIs OLIHKK PO3BUTKY CTpec-peakilii 3 00Ky iMyHHOT
CHUCTEMH MOJKHA 3aCTOCOBYBAaTH O€3MOCEpEeIHBHO HE
JIMIIE KIITHHHI (PeHOMEHH, a 1 MPOAYKIito (haKTOpiB, IO
PETYIIOIOTh KIITHHHY aKTUBHICTH. [0 TakmxX MoOKHa
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BigHecTd nuTokiH MIIL, skuid B3araii po3MIAAalOTh K
KOMITOHEHT cTpecopHoi peakiii [13]. ITigpumeny yBary
1o cebe MIb mpuBepTae mie i THM, 110 BUKOPHCTOBYETh-
Cs1 1711 OIIHKH (DYHKIIIOHATIBHOT akTUBHOCTI T-J1iM(OIHTIB
1 HAIBHOCTI crieU(ivHOT CCHCHOLTI3aIIT KIIITHHHOTO THITY
[14]. B Hammx HOCHIHKEHHSIX MU JOCTIHKYBAIH MIPO-
JYKINEO aHaora 1soro mutokiny - bib - 1JI-1.

TaxuM 4HHOM, IMMOOUTI3AIHHIEA CTpEC MPU3BOJIUTH
JIO i IBUINICHHSI PiBHS Mpo3amnanbHux uTokKiHiB IJI-1 Ta
®HII B KpOBi AOCTITHUX TBAPHH MaKCHMAJIBHO 4Yepe3
IIBa THKHI CTPECYBaHHS Yepe3 MiABUIICHHS Ty TIUBOCTI
IMYHOIIMTIB JIO ii eHAOTOKCHHY. Yepes MicsIb Iii cTpe-
Cy YyTJIMBICTh IMYHOKOMITETCHTHUX KIITHH no0 JITIC
nazae i pisenb @HII B KpoBi 3HHKYETHCS, IO CBITYUTH
PO BUCHAKEHHSI MIPOMYKIil IUTOKIHIB IPH TPUBAIIOMY
CTpeci, PO 3HIKEHHS Yy TIUBOCTI IMyHOIIHTIB JI0 i1 TPH-
POIHUX CTHMYJSATOPIB MPHU TPUBAJIOMY CTpECi 3TiTHO
MpaBWJIa BUXIJHOTO cTaHy Binmbaepa-Jleiiteca.

Yepes Micsamn cTpecyBaHHs piBeHb amontody MHK i
npoaykiis @HIT MoHOHYKIIeapaMu y KpOBi 3HIKYBa-
JIHCA, IO JA€ MOXKIIMBICTB IIOB'I3aTH aKTHBHICTD aIloI-
TO3HOTO IPOIIECY 3 MPOAYKII€I0 MPO3aaIbHOTO IATO-
kiHy - ®HII, 3MiHOI TPHUIEPHOTO KacKaay B 3aJIexk-
HOCTI BiJl 4acy Aii €TioJIOTIYHOTO (haKTOpa Ta BUXIJTHOTO
CTaHy.

Omxe, aganTaniiHa MOJETb CTPECY XapaKTepH3yBa-
JIacsl aKTUBAII€I0 HECTISU(ITHOT PE3UCTEHTHOCTI Opra-
Hi3My MIepEBa’KHO 32 paXyHOK ITiIBUIIICHHS PiBHS IIpo3a-
naJbHUX IUTOKIHIB - [JI-1 Ta ®HII, iHimiamiero anonTo3y
iMyHOKOMIeTeHTHHX KiIiTuH - MHK, mo cympoBomky-
BaJIOCS 3MIHOIO iX MeTabOJIIYHOTO CTaHy Ta (PyHKIIO-
HAIEHOTO PE3EPBY.

IaTerpanpHi XapaKTepUCTHKNA OTPUMAaHHX JaHHX I10-
B's13aHI 3 BUKOPHCTaHHSAM PO3KHIY pe3yibTaTiB. Jlerko
0a4nTH, 10 Y KPOJIIB MICIIsI TBOTIKHEBOTO CTPECY IUC-
nepcis ICTOTHO BHIA, HIK B 1HINKUX BUNaAKaX. BimgHoc-
HUH KoedimieHT Bapialii ckinanae (75,8+8,5) % B xoHT-
ponbHi¥ BUOIpi Ta (64,249,1) % B gocmignii. Ile mo-
CUTh BEIHKHUH PO3KUJ, MO CBIIYHTH MPO BIJCYTHICTH
€IMHOTO JIAHITFOTa KOMIICHCATOPHUX peakuiid. MoxxHa B
TaKOMY BHIIAJIKy CTBEPIDKYBATH, IO TPUTEPHI KaCKaIu
HE CIPaIboOBYIOTh B TOMY CCHCI, III0 B OpraHi3Mi Hezlo-
CTaTHHO YMOB JIJIsl BUKOHAHHS OKPEMHX TPUTEPHUX pe-
akiriit. [Tpo 1ie cBiTuuTh i Koe(iIlieHT TOMIEHOCTI, 110, B
JTAHOMY BHUIIAJIKY, JopiBHIOE 0,52.

st oTprMaHHA SKICHOTO BICHOBKY PO MATOT€HETHYHI
MeXaHi3MH MO)KHA KOPHCTYBATHCS BIIHOCHUM Koeilri-
€HTOM Bapiarlii i peKOMEHIAIIIMH MO0 BEITUIHHU KOe-
(irieHTa 1 CTYTNIEeHS KOJUBAHHS JOCTIHKYBAHOTO KpUTE-
piro: mo 10 % - cmabke xomuBanus; 10-25 % - moMipHe
KOJIMBAHHS; TOHAN 25 % - BUCOKE KONMWBaHH. B po3ris-

HYTOMY TPHUKIaIl MaeMO BHIIAJKH JyXKe BHCOKOTO KO-
JIMBAHHA ¥ HU3bKOI JOLIILHOCTI.

TpurepHi CHCTEMH 3yCTPIYAIOTHCS B HEO30POMY YHCITI
SIBUIIL J)KUBOT Ta HEXXHUBOT MPHPOM. Bubip KOHKpeTHHX
00'eXTIiB I HALIOrO JOCIIIKEHHSA BU3HAYaBCA K Oa-
YKQHHSM 3 €JJMHUX MTO3UIIIH OMTUCATH MPOIIECH, IO BiIOY-
BAIOTHCA B JAJIEKUX OOWH BiJ OOHOrO cucreMax 0io-
JIOTii, (DI3UKH Ta XiMii, TaK 1 aKTYaIbHICTIO JOCIIIKCHHS
camMux 00'€KTiB.

OCTaHHIM YacOM B YSBJICHHS KJIIHIIIUCTIB BKITFOYAIOTh-
Csl TIOHATTA TPUTEPHUX peakuiil. OxHe 3 HUX - KOHIICTI-
11iss TEHEPATOPHHX CHUCTEM. IX POIb, 30KpeMa, JOCHTh
JIOKJIAJJHO BUBYAETLCS B EIUICNTOJIONI], B IreHe3l JesIKNX
0O0JIFOBHX CHHAPOMIB, TIOPYIIEHb MMOBEAiHKU. Ha skansb,
ICHyIO4Ya TEPMIHOJIOTIsl BKpal pi3Ha (CTIMKUH MaToJIoriy-
HUH CTaH, TCHEPaTOp NETePMIHAHTHOI CHCTEMH, ayTo-
PUTMiKa HEWPOHIB, TPUT'CPHI IMyHKTH Ta iH.) 1 CTBOPIOE
BHJUMICTh TPUHIIUIIOBUX BiJIMiHHOCTEeH B cyTi. Ha-
CTpaBIi kK WAeThes Mpo (pEeHOMEHH OTHOTO W TOTO K
camoro mporecy. Ha »xanp, BU3HaHHS HasBHOCTI TpH-
TEePHUAX MEXaHI3MIB OOMEXWIIOCS YHCTO KIITHIYHHUMH
(eHomeHaMu 0e3 QyHIaMEHTaIbHUX IOCITIKCHb Ta
KiUJIbKICHUX YSIBJICHb.

Oco06nHBOT aKTYaIBHOCTI B JOCII/DKEHHI TPUTEPHHUX
cucTteM HabyBa€e PO3BHTOK SKICHUX METOJIB TeOpii Tu-
(hepeHIIATBHUX PIBHSHB, OCKUTBKH BOHU SBJISIOTH COOOI0
AIBTEPHATUBHUK MIAX1JT JO MMOJOJIAHHS BITOMUX TPYII -
HOIIIB, II0 BUHUKAIOTH MPH YHCICHHHUX PO3paxyHKaX.
SIkicHUH MiAXia, B CBOKO Uepry, HE MPETECHIYOYHU Ha I10-
IIyK TOYHOTO PillIeHHS CHCTEMH, HalluacTillle BUSBIIETh-
Cs1 KOPUCHAM ISl BUIUICHHSI OCHOBHHX PEKHMIB IHHA-
MIYHOI CHCTeMH, 3'sICYBaHHS 3B'I3KYy MK HIMH Ta aHa-
J1i3y IOPOroBUX e(heKTiB, 0 BUHUKAOTH TPH IOCATHEHHI
mapamMeTpaMy KpUTHIHUX 3HaYeHb. Po3poOka HOBOT KOH-
eIl CHCTEMHOT0 MiAX0Ay IO PO3BUTKY MATONOTii Ha
PI3HHX PIBHSX, SIKa MOXKE MPOSBIATHCS a00 PaITOBHM
BUHUKHEHHSM CMEPTi 0€3 MoTepeTHhOro KIHIYHOTO TPO-
SBY NMPH TpUBAIOMY (OPMYBaHHI KPUTHYHOTO DPIiBHS
CTPYKTYpPHO-(YHKIIOHATBHOTO Je(IIUTY KUTTEBO BaXK-
JMBOTO OpraHa uepe3 nudy3He 3SHUKHEHHS KIIITHH Opra-
HAa IIUIIXOM arlonTo3y, a00 XpOHIYHIM 3aXBOPIOBAHHIM
3 XapaKTEepHUM KJIIHIYHUM TMPOSBOM A€ MOXKIHUBICTb
PO3pOOKH TIarHOCTUYHOTO AITOPUTMY BU3HAYCHHS THITY
PO3BUTKY Ta CTYIICHS PH3HUKY IIATOJOTII 32 piBHEM arror-
TO3y, SIK TIarHOCTUYHOTO KPHUTEPil0 CTaHy KUTTE3IaT-
HOCTI KIIITHH Ta 1X ()YHKI[IOHAILHOTO pe3epBy. 3HAHHS
(hakTOpiB 1 MEXaHI3MiB, III0 JEKATh B OCHOBI ITUX TPO-
IIEeCiB, Ba)KJIMBE JIS IPOBEICHHS IPHHIAIIOBO Pi3HOI CTpa-
Terii 3armo0iraHHs BUHUKHEHHIO Ta JIIKYBaHHS KPUTHY-
HUX CcTaHiB (iH(pApKTIB, IHCYJBTIB, PalTOBOI CEPLEBOI
CMEpTi), PO3BUTKY OHKOJIOTIYHHX 3aXBOPIOBaHb. 3HAHHS
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IIUX JIAHOK TaTOT€HEe3y JIC)KUTh B OCHOBI IIOIIYKY a Ta-
KOX PO3POOKH MIIXOJIB IIJICCIPIMOBAHOT ¢eKTUBHOT
KOPEKIIii TOCTPOi 1 XPOHIYHOT MATOJIOTIi, po3poOKH MaTo-
TEHETUYHO CIIPSIMOBAHOT KOPEKIIiT peryIATOpHHUX (PaKTopiB
HAa TIOYaTKOBHX 1 HACTYITHUX €TaIax PO3BUTKY XBOPOOH,
iI01p MOJYJIATOPIB aronTo3y Ta Mmpoidepariii npH mo-
PYIICHHI )KATTE3ATHOCTI KJTITHH.

BuznaueHHs THITY PO3BUTKY MTATOJIOTI Ta HLIECTIPSIMO-
BaHOTO BIUTUBY Ha HEl IMIISIXOM KOPEKIIi TPUTepHIX Me-
XaHI3MIB 3HAYHO IMABUILIUTH CBOECYACHE 3am00IraHHS
PO3BUTKY KPUTHYHUX CTaHIB, €)EKTUBHICTD JIIKYBaHHS
Ta MPOTHO3 3aXBOPIOBAHHS, 3MEHIIUTH MOOIYHI eHeKTH
(hapMmpenapaTiB 1 yCKJIaIHEHHS. 3aCTOCYBaHHS Pe3yJib-
TaTiB poOOTH JACTh MOXKIIUBICTD ICTOTHO 3HH3HUTH 3aXBO-
PIOBAHICTh 1 CMEPTHICTh HACEJICHHS, 3HU3WUTH BapTICTh
1 IKiCTh JIIKYBaHHS Ta HEOOXITHICTh rocIiTai3arii.

TpurepHuMu MexaHi3MaMH Hecnenu(pigHOT IMyHHOT
CHUCTEMH CIYKaTh KOHCTUTYIIOHAIBFHO EKCIPECOBaHI
KIIITHHHI pEIenTOPH a00 CHPOBATKOBI OLTKH. 3aBIaHHS
Ii€] CHCTEMH TIOJISITA€ B HETalHIN peakilii 3 9y»KopiTHu-
MH [aTOTeHaMH, SKi IPOHUKAIOTH B OPraHi3M (Hampu-
KiIax, 3 OakrepisMu, mapasuTaMu abo abepaHTaMu
kiiTeH). CrenudivyHa iMyHHA CHCTeMa IPYHTYEThCS Ha
B3aeMOJIIT MK cnerudivauMu penentopamu B- 1 T-
TIMQOIUTIB 1 MOJIEKYJIaMH YY>KOPIHUX aHTHUTEHIB (y
TOMY YHCIII 1 BITACHUX TKaHUH, SIK, HAIIPHKIIAJ, TIPH ayTO-
IMYHHHX 3aXBOPIOBAaHHSX). Ba)kImBUM HACHIIAKOM TIO-
YaTKOBOI peakilii Mixk aHTUTeHOM 1 B- abo T-kimiTuHamMu
€ ipoiepartis i quepeHITIFOBaHHSI TOMYJISIINA PeaKTHB-
HuX JiMdorwmTiB. [HIYyKOBaHA IMyHHA CHCTEMa pearye
OibI crienudivyHo, MPUYOMY HE Bipasy, a uepes Kiibka
JTHIB 200 TwkHIB. CydacHe ysBIeHHs (yHIaMEHTAIb-
HOI MEJUIIMHHU PO POJIb IMyHHOT CHCTEMH B PEryJIALii

JItepaTypa

1. Janunenko JI. M. Tpurrepuuii MexaHu3M NpOTHUBOUILIEMHU-
YeCKOro ICHCTBUS IPUTPONOITHHA U pe3BepaTpoina/JI. M. [la-
nuienko, M. B. TTokposckuii, O. O. HoBukos // Hayunbie Be-
JOMOCTH Benropoackoro rocyfapCTBEHHONO YHUBEPCHTETA.
Cepusi: Menununa. ®apmanust. - 2012. - Beim. Ne2 10-2 (129),
T. 18.-C. 138-142.

2. laposckas 1O. 0. JlokanbHOE B3aUMOAECHCTBUE KIETOK U
KoHTpoIb KitetouHoro pocta/ FO. FO. lllaposckas, JI. M. Yaii-
naxsa// JAH. - 1999. - T. 366, Ne 1. - C. 128-132.

3. CnenkoB B. A. Maremaruueckoe MOI€TUPOBAHKE ITOPOTO-
BBIX 3()QEKTOB B TPUITEPHBIX AMHAMUYECKUX CUCTEMaX METO-
JJaM¥ Ka4eCTBEHHOM Teopuu 1udhepeHInalbHbIX YPaBHEHUI
: aproped. IUC. HA COMCKAHWE HAyYH. CTEHNEHH KaHA. (.-M.
Hayk : crmen. 05.13.18 /B. A. Cnenkos. - Kpacuosipck, 2008. -
24c.

4. KyumoB A. 1. UndapkT MUOKapaa: KIMHUYECKUE U MMATO-
¢dusnonornueckue acrnektol / A. JI. Kyumos, I' C. SIko6coH. -
HoBocubupck : u3n-so HoBocu6. ynusepcutera, 1992. - 224 c.

MEONYHA IHOOPMATUKA
TA IHXEHEPIA

OpraHi3my ITi/IBUIIY€ 3HAUYCHHSI BU3HAYCHHS XapaKTepH-
CTUK TPHUTEPHOTO KaCKaLy.

BucHoBku. 1. HeobOxiqHa po3poOKa IPHHIIHIIOBO HO-
BOTO MEXaHi3My OI[iHIOBaHHS CTaHy OPTraHi3My JIOHMHH
Ha OCHOBI CITiBBiIHOIICHb CIIOHTAHHOTO aIloNTO3Y, 1HIY-
KOBAHOTO arlonTo3y, PO3KUIYy JaHUX Ta Koe]ilieHTa 10~
LIJIBHOCTI.

2. B HOpMi criiBBigHOIIEHHS (DYHKIIIOHABHOT aKTHB-
HocTi (Alcm.) no gyHKmioHanEHOTO pe3epry (AliH,), 10
€ ONTHMAIIbHUM, OPIBHIOE 3HAYCHHIO 30JI0TOrO Iepe-
THHY. BIiIXWJICHHS BiJ IIbOrO 3HAYEHHS B CTOPOHY
30UTBIICHHS (DYHKITIOHATBHOT aKTHBHOCTI O3HAYA€E He3a-
Oe3rmeueHICcTh i QYHKIIIOHATBHAM PE3epBOM 1 MOIaNb-
e BUCHaXXCHHS. BiIXWJIEHHS B CTOPOHY 301IbIICHHS
(hYyHKIIIOHAILHOTO PE3epBY CBIMYATH MPO TMOPYIICHHS
cTAMYJIAIT QYHKITI 1 IepeBary CHHTETUYIHHUX MPOIIECIB -
aHa0oi3My Haj KataOoJli3MOM, IO MOXE MPH3BECTH
JI0 OHKOJIOTTI.

3. IMmoOii3aIiitHuld cTpec CynpoBOKYBABCS iHIIia-
II€I0 alIONTO3y IMYHOKOMITETEHTHHX KJIiTHH - MHK, 1110
MPOSIBIISIETHCS 3MIHOO iX METa0OIIYHOTO CTaHy Ta (PyH-
KI[IOHAJILHOTO PE3ePBY B 3aJICIKHOCTI BiI HANIPSIMKY JTH-
HaMIKHd TPUTEPHOTO KacKajy, 3aJIe)KHOTO BiJ 4acy Jii
€TIoJIOTIYHOTO (hakTopa.

4. CraH (yHKIIOHAIIBHOTO Pe3epBY MOKa3ye HAIPSIMOK
JMHAMIKH TPUTEPHOT0 KAaCKa/ly: [IPH IiIBUIICHHI 10 CTaHy
CTIMKOCTI - PO3MHOXXEHHS, NMPHU 3HIKEHHI O CTaHy
CTIHKOCTI - pyWHYBaHHS.

5. 3HaueHHS CITIBBIIHONICHHS (DYHKIIIOHATLHOT aKTHB-
HOCTI JI0 QYHKIIIOHAJILHOTO PE3ePBY B ONITHMYMI BiIIO-
BijIa€ 3HAYCHHIO 30JI0TOTO MEPETHHY, IO € OPOTOBUM
3HAYCHHSM IIPH TIEPEKITIOYCHH] HANPSMKIB TUHAMIKH TPH-
TepHHX peaKIlii.

5.Bbapcens B. A. Cocrosinue cuctemsl [10J]y 601bHBIX HllIe-
Mu4eckoii 6onesnrto cepaua/ [ B. A. bapcens, U. C. lllenpu-
Ha, B. JI. Baxusies u ap.] // Kapauonorus. - 1998. -N°5.-C. 18.
6. Leitnukman O. b. CooTHomeHne MeX 1y LUTOKUHOBOM ak-
TUBHOCTBIO KPOBH M YPOBHEM MOHOOKCUI'€HA3HOM aKTHBHOC-
TH B II€4EHH IIPH CTPECCOPHBIX BO3ACHCTBHUAX, COMPOBOXKIAI0-
LIMXCS MTOBBIILIEHHOW ycTOHUMBOCTHIO K runiokcuu / [O. B. Leit-
mukmad, B. D. Leitnukman, C. B. Cubupsik u np.] // LIutokuusl
u Bocnanenue. - 2004. -Ne 3. - C. 25-31.

7.Meepcon @. 3. [lepBuuHOE CTpECCOpPHOE MOBPEXKIECHUE MU~
okapza u aputmuueckas oonesub cepaua/ @. 3. Meepcoun //
Kapauonorus. - 1993. -Ne 5. -C. 58.

8. IOpxenko H. M. Brutus fiieToHy Ha )KUPHOKHCIOTHHUMN CKJIAL
(docdoninigiB meyiHKYM MypiB B yMOBaX aHTHOKCUIAHTHOT He-
nocrarnocti / H. M. IOpxenxo // XKypuan AMH VYkpainu. -
1998. -T. 4, Ne 4. - C. 685-690.

9. Meepcon ®. 3. Apanrtanusi, ctpecc U npoduiakruka //
®. 3. Meepcon. - M. : Hayka, 1981. - 160 c.

ISSN 1996-1960. MeaunuyHa iHpopmaTuka Ta iHxeHepis. 2014. Ne 4 21



MEONYHA IHOOPMATUKA
TA IHXEHEPIA

10. ®unpuenkoB A. A. Anonto3 u pak / OunbueHkoB A. A.,
Croiika P. C. -K. : Mopuon, 1999. - 181 c.

11. Susin S. A. The Central Executioner in Apoptosis: Multiple
Connections Between Protease Activation and Mitochondria
in Fas/APO-1/CD95 - and Ceramide - induced Apoptosis /
[S. A. Susin, N. Zazjami, M.m Castedo et al.] // Journal of
Experimental Medicine. - 1997. -V 186. - P.25-37.

12. ITat. Ne 65985 A Ykpaina Croci0 owiHK# (QyHKI[IOHAIEHOTO
pe3epBy MOHOHYKJICAPHUX KIITHH KPOBI 3 BUKOPHCTaHHSIM
npuHIumy " 3010Toro nepepizy" / Irpynosa K. M. ; 3asiBHHK Ta

22

nateHToBnacHuk Irpynosa K. M. ; omy6n. 15.04.2004, broi.
Ne 4.

13. @peiignmun U. C. Ctpykrypa, QyHKIHH U peTyIsLus UM-
MYHHOH CHUCTEMBI / B KH.- IMMyHOI€DULUTHBIE COCTOSHMS.
Honpen. mpod. B. C. Cmupuosa u npod. U. C. Opeitpnun. -
CII6. : ®onuanr, 2000. - C. 17-89.

14. Bucala R. MIF re-discovered: pituitary hormone and
glucocorticoid-induced regulator of cytokine production /
R Bucala// Cytokine and Growth Factor. - 1996. -V 7.-P. 19-

24,

ISSN 1996-1960. MeaunyHa iHpbopmaTmka Ta iHxeHepisa. 2014. Ne 4 22



