KNIHIYHA TA EKCNEPUMEHTAJIbHA MEOWULIUMHA

B cMpoBaTLi KpoBi NOTOMCTBA LypiB BUABNEHI gucnpoTeiHemis, rinepainigemisa (niasuiieHHaA pisHiB XC, JIMHLL,
NNAOHLL, TT), rinornikemis Ta nigBuwLeHHA piBHA KT. BioximiyHe fOCNIAKEHHA rOMmoreHaTy nevyiHK1M NoTOMCTBa BU-
ABWJI0 O3HaKM MOPYLUEHHS CeKpel,ii Ta 3BOPOTHOrO 3axon/ieHHA Ninigis, AKi NpoaBasAncs 36inbleHHAM KifbKoCTi
X1, HakonuuyeHHam TT i HEXKK, a TakoK 3HUKeHHAM piBHA ®J1, W0 € GaKTOPOM PU3NKY PO3BUTKY *KMPOBOTO renaTosy
i LMPO3yY NeYiHKK.

KntouoBsi cnoBa: neyiHka, mopdooris, romoreHaT, CMpoBaTKa KpOBi, rinonpoTeiHoBe XapyyBaHHSA, BariTHICTb.

B/IMAHUE HU3KOBEJIKOBOIO PALLIMOHA NMUTAHUA BEPEMEHHbIX KPbIC HA MOP®O®YHKLUOHAJIbHOE
COCTOAHUE NEYEHN NX NOTOMCTBA

KysHeuosa M. A.

Pestome. N3yyeHo mopdodyHKLMOHANbHOE COCTOAHME MEeYeHN MOTOMCTBA KPbIC, POXKAEHHbIX OT CAMOK, NOAy-
YaBLUMX Ha NPOTAXKEHUN BepeMeHHOCTU HU3KOKaNopuitHoe nutaHue ¢ gepuuntom 6enkos. BoiABNEHO, YTO HU3KO-
KanopuiHOoe NuTaHMe CaMOoK KpbiC BO BpemA BepemeHHOCTM OKa3blBaeT 3HauMUTelbHOe BAUAHME Ha MOPdONOrmIo
neyeHn UX NOTOMCTBA B BM/AE BbIPAXKEHHOW AMCKOMMAeKcaunmn 6anodyHo-pagmapHoro cTpoeHus, nosbiweHma CMU
33 CYeT MOBbIWEHNA CTPOMAZIbLHOIO U CHUMKEHUA NapeHXMMaTO3HOr0 KOMMOHEHTOB NeYeHU U CHUXEHUA YPOBHA
9KCMPeccum sHA0TEINANIbHON CUHTA3bI.

B cbIBOPOTKE KPOBM NOTOMCTBA KPbIC BbISIBJIEHbI AUCNPOTEUHEMMUSA, TUNEPAUNUAEMUSA (NOBbILEeHUe ypoBHen XC,
JINHN, ANOHM, TT), runornnMkemus 1 nosbilweHne yposHA KT. Buoxummnyeckoe ucciegoBaHmMe romoreHaTa neyeHm
BbIABM/IO MPU3HAKM HAPYLLUEHNA CeKpeLMn U 06paTHOro 3axBaTa IMNUA0B, MPOABAABLUMXCA NOBbILIEHWEM KO/MYe-
ctBa XJ1, HakonneHnem T 1 HIXKK un cHuxkeHmnem ypoBHA PJ1, yto ABnaeTcA GakTOPOM pUCKa Pa3BUTUA KUPOBOTO
renaTosa u LMppo3a neyeHu.

KnioueBble cnoBa: neveHb, Mophoaorva, romoreHaT, CbiIBOPOTKa KpoBM, runobenkosoe nutaHue, GepemeH-
HOCTb.

INFLUENCE OF LOW-PROTEIN DIET IN PREGNANT RATS ON MORPHOFUNCTIONAL STATE OF THE LIVER IN
THEIR OFFSPRING

Kyznetsova M. O.

Abstract. Hepatic disorders rank among leading diseases in the structure of morbidity and mortality of population
in Ukraine. One of the main factors of liver damage is improper nutrition regimen with protein and carbohydrate
deficiency. Data of scientific studies of hyponutrition’s influence on morphofunctional state of the liver in rats’
offspring are rather insufficient and often contradictive.

The aim of the work was to study morphofunctional state of the liver in rats’ offspring born of females on low-
protein diet with carbohydrate deficiency during their pregnancy.

Morphofunctional state of the liver in rats’ offspring born of females on low-protein diet with carbohydrate
deficiency during their pregnancy has been studied. In order to determine morphofunctional state of the liver, a
complex of morphometrical and immune histochemical examinations of liver tissues, as well as biochemical studies
of blood serum and liver homogenate have been carried out.

It is determined that low-calorie diet in rats during pregnancy has a significant influence on liver morphology in
their offspring in the form of marked discomplexation of radial lobular structure, increased splenoportal index due
to increased stromal and decreased parenchymal liver components, as well as decreased expression of endothelial
synthase. Dysproteinemia, hyperlipidemia (increased levels of cholesterol, LDL, VLDL, and TG), hypoglycemia and
increased calcitonin were determined in rat offspring serum. A biochemical study of liver homogenate determined
signs of disturbed secretion and lipid reuptake manifested as increased cholesterol, accumulation of TG and
unesterified fatty acids, as well as decreased level of phospholipids, which is a risk factor for development of liver
steatosis and liver cirrhosis.

Key words: liver, morphology, homogenate, blood serum, low-protein diet, pregnancy.
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38’A30K nyb6niKauii 3 n1aHOBMMM HAYKOBO-AOCAIA-
HUMK pobotamu. [aHa poboTa € GpparmeHTOM HayKo-
BO-A0CNIAHUX PobBIT Kadeapu akywepcTsa, riHekonorii
Ta penpoayKtusHoi meamunHu ®rO 3anopisbkoro aep-
»KaBHOro meguyHoro yHisepcutety HAP 1a N2 ii gepxpe-
€cTpau,ii, Big AKoi ige ctatTa: «Helpo-imyHo- eHAOKPUMHHA
perynaujia penpoayKTMBHOIO 340p0B A Cim’T B 3a1€KHOCTI

Big, cTyneHo GepTUAbHOCTI B YMOBaX KPYMHOIo Npomuc-
nosoro ueHTpy» (Ne aeprkpeectpauii 0114U001395).
Bcryn. Yonosiye 6e3nnigas 8 50,0% sunagkKis € npu-
UYMHO iHbepTUAbHOCTI B WAO6i i Ha AaHWUA MOMEHT €
BE/IMKOD MeAM4YHO Ta coujanbHol npobnemoto [1].
Hakanb, B gaHWI Yac MOXAMBOCTI Tepanii 4on0BiYOro
6esnniagn, obOyMOBAEHOrO MaTO/MIOMNYHUMM  3MiHAMM
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KNIHIYHA TA EKCMEPUMEHTAJIbHA MEAWULIUHA

crnepmorpamu € 0bMeKeHMMM, TOMY 3a/IMLLIAKTLCA aKTy-
afibHOIO Npobnemoto aHApPoAoril.

3 ogHoro 60Ky, HeCNPUATIMBUIA BMNNB E€KONOTIYHUX
baKTOpiB MOXKe 3yMOB/IOBAaTM PO3BUTOK EHAOKPUHHUX
nopyweHb [2,3]. 30Kkpema, pPenpoayKTUBHI MOPYLUEHHA
CKNaZaloTb OCHOBY K/iHIYHMX NPOABIB CMHAPOMY rinepn-
PONaKTUHEMII. 3 IHLLOT CTOPOHM, YaCTUM KNiHiKO-BioXimiu-
HUM CMHAPOMOM, AKWI MOXKE HECNPUATINBO BNAMBATU
Ha YHKL,i 6araTbox opraHiB i CUCTEM OpraHiamy, a TakoX
3HWMXKYBATM AKICTb XKUTTA € AediuunT TecTocTepoHry [4,5].

Tako, po3rnsgatoum natoreHes iHOEPTUAbHUX Mo-
PyLUEHDb Y YO/OBIKIB, LLLO NPALOOTL B yMOBaX LUKIAANBUX
BMPOBHMUMX aKTOPiB (Di3UYHUX, XIMIYHUX, CTPECOBUX),
CNig, CKasaTy, WO CNiAbHOK NaHKOK PenpoAyKTUBHOI na-
To/orii € TiNepnpoAyKLia akTMBHUX Gopm KucHio (ADK)
[6,7].

Bigomo, O NPOTEKTUBHUM edeKTOM HagineHi pag,
BiTaMiHiB, MIiKpOENemMeHTiB, aMiHOKMC/IOT, pepMeHTiB,
KODEPMEHTIB, YKUPHUX KUCNOT, @ TAKOXK AEAKi POCAUHHI
npenapatM KombiHoBaHoro cknagy [8]. Cnucok anpo-
60BaHMX AHTMOKCMAAHTIB BK/IOYAE AEKiNbKA [ecATKiB
HallMeHyBaHb. He3Bakatoum Ha Te, Wwo Harato aBTOPIB
[OOMOBIAAOTb NMPO BMPAXKEHi 3aXMCHI BIACTUBOCTI aHTU-
OKCUAAHTHUX CMOAYK, KNiHIYHA AOUiNbHICTb iX BUKOPUC-
TaHHA BUKJ/IMKAE CYMHIBM 3 TOYKM 30pYy AOKA30BOCTI, WO,
B AaHOMYy BMNaAKy 6a3yeTbcA Ha 36inblUEHHI YacTOTU Ha-
CTaHHA BAriTHOCTI Ta HAPOAKEHHI }KUBOI AUTUHM.

30Kpema, L-KapHITMH BiAHOCUTBCA [0 YMcna Hawi-
6inblw epeKTUBHUX, 3a NiTepaTypHUMKN AaHUMK, 3acobiB
ANA HopManisaLii OkKMcHoro cTaTtycy eskynaty [9]. Mporte,
KOHUenuia BiAHOBHOrO CTpecy CNepmaTo30iaiB NpakTU4-
HO He BUCBITNEHA, € NLIE NOOANHOKI 3ragKmM Npo rinoTe-
TUYHY MOXK/IMBICTb MOr0 BUHMKHEHHS [10].

3a JaHMMM IHWKX AOCNiAXKEHb, YHiIBEpCanbHa 3axmc-
Ha Aia, BCTaHOB/EeHA Ana L-KapHiTUHY, cnpuana cyTTeBO-
MY OBMEKEHHIO MOLLIKOAMKEHHA MaKPOMONEKY/ EAKYAATY
npu oKMcaBanbHoMy ctpeci [9]. TobTo, aHTUOKCUMAAHT-
Ha Tepania MOXKe CNpUATM HOPMani3auii NOKa3HWKIB
cnepmorpamu. Y KokpaHiscbkomy ornagi 48 paHgomiso-
BaHMX KOHTPOJIbOBAHUX AOCAiAXKeHb BuaABaeHo 10% pi-
BEeHb HAaCTaHHA BariTHOCTI HA TNi aHTMOKCUAAHTHOI Tepanii
[11,12]. Ak Baunmo, aHTUOKCKMAAHTHA Teparis MoXKe Npu-
3BOAUTU A0 3BOPOTHOIO edeKTy BHACNILOK BUCHAMKEHHA
disionoriyHnx piBHIB aKTUBHUX GOPM KUCHIO | TpaHcdop-
MaLii OKCMAATUBHOTO CTPEeCyY Y BiAHOBNIOBANbHUA.

TaKMM YMHOM, MUTAHHA WOAO0 edEeKTUBHOCTI aHTU-
OKCMAAHTHOI Tepanii npu 4onosivint iHPepTUAbHOCTI B
YMOBax HECNPUATANBUX €KONOFiYHMX paKTopiB NoTpebye
[0 aTKOBOIO BUBYEHHS.

Tomy MmeTo [aHOro AOCAifMKeHHA Oyn0 BUBYUMTM
MO/MBOCTI  ANbEPEHLii0BaHOI KOpeKLii MnopyLieHb
crnepmaTtoreHesy, 3anpornoHOBATU 3aX0AM LLLOAO 3HUMKEH-
HA BNNBY HECMPUAT/IMBOIO BMNJ/MBY €KO-
NOriYHMX GaKTOPiB Ha OpraHiam.

O6’ekT i meTogu pgocniaKeHHsa. [na
OOCATHEeHHs gaHol meTn Ha 6asi Kade-
APV aKyllepcTBa Ta riHekosorii 3ano-

BN/IMBOM cTpecoBux dakTopis, 48 YonoBiKiB NpaLtoBanm
B cdepi CiIbCbKOro rocnogapcTaa Ta Ma/iv KOHTAKT 3 Cilb-
CbKOrocrnoaapCbKMmmn gobpuBamm Ta OTPYTOXiMiKaTaMu,
npodeciiHa AianbHICTb 3 BNJIMBOM HU3bKMX TEMMEpPaTyp
6yna 3apeectpoBaHa y 43 naLieHTiB, BNJIMBOM BUCOKMX
Temnepatyp —y 38 4oNOoBIK.

Ycim nauieHTam npoBOAMAM 3araNbHOKAIHIYHE Ta
bioximiyHe obCTeXKeHHA. BU3HaYeHHA NponakKTiHy, 34in-
CHIOBANOCA IMyHOPEPMEHTHMM METOLOM Ha npwunagi
«ADVIA Centaur XP» i3 3acTocyBaHHAM peaKTuBiB dipmu
«Siemens». B ycix MauieHTIB AaHOi rpynn nposeaeHo
Komn'toTepHy abo MarHiTHo-pe3oHaHCHy Tomorpadito 3
MEeTO BUKNHOUYEHHSA HAaABHOCTI ageHoM rinodisa.

BasucHa Tepania nepegbavana NPU3HaYeHHA NPOTU-
3anasibHOI Ta, 33 NoTpebun, aHTMbaKTepianbHOI Tepanii, a
TaKoX Oi3ioTepaneBTUYHe NiKyBaHHA, MacaX NpocTaT1 Ta
iHCTanAuii ypeTpu. MauieHTn, AKi Mann BUpaXKeHi ropmo-
Ha/lbHi NopyLIeHHA Ta NnoTpebyBanu 3amicHoi abo cynpe-
CMBHOI Tepanii B AaHWI eTan AOCNiAXKEHHA He BKAOYaNn-
cA. Ha ¢oHi 6asuncHoi Tepanii npM3Ha4anocb KOMMNAEKCHe
NiKYyBaHHA aHTMOKCMAAHTAMM 3 BMICTOM L-KapHIiTUHY
(npusHauaeca npenapat «MpodepTin», SleHyc-Papma,
ABCTpiA 3 BMICTOM L-KapHiTWHY, a TakoXK, 0AATKOBO, My-
TaTioHy, Ta KoeH3umy Q10, BiTamiHy E, doniesoi Knucnotu,
LMHKY, ceneHa).

CTaTuCTMYHY 06pOBKY pesynbTaTiB A0oCNiAKeHb Npo-
BOAMAWN 32 AOMOMOrOK MaKeTa NPUKAALHMM Mporpam
STATISTICA 10.0 (StatSoft. Inc., CLUA). KinbKicHi nokas-
HUKK NpeacTasneHi y surnagi Mtm, ge M — cepegHe, m
— CTaHZAPTHE BiaxuneHHs. [10CTOBIPHICTb PiSHUL BU3Ha-
Yasu 3a LONOMOroK NapHoro Kputepito CTblogeHTa Ana
napameTpUYHUX AaHux. BiporigHicTb pi3HWULi YacTOTHOro
pOo3noAainy BU3Ha4aAun 3a KpUTepiem x2 3 nonpaskoto Pi-
wepa. Npu p<0,05 po36iKHOCTI BBaXKanu CTaTUCTUYHO Bi-
porigHuMu.

Pe3ynbTratv gocniayKeHHs Ta ix o06roBopeHHsA. Bcra-
HOB/IEHO, LU0 3aCTOCYBaHHA KOMMAEKCY L-KapHiTUHY Yy
YONOBIKIB, LLO MPALLOIOTb B YMOBAX HU3bKMX TeMnepaTyp
BipOriAHO He BNAMBAJIO HA BMICT /IIOTEIHI3yH04Oro ropmo-
HY, NPONAKTIHY Ta 3ara/ibHOro TECTOCTEPOHY, MPOTe Crpu-
A/10 MPUPOCTY BiIbHOTO TecTocTepoHy Ha 19,4% (p<0,05),
3HWKEHHIO BMICTY ecTpagiony Ha 17,8% (p<0,05) Ta
nigsuwenHio T/E cnissigHoweHHa Ha 40,8% (p<0,05),
Tabn. 1.

MopibHy 3aKOHOMIpPHICTb BUABNEHO B AMHAMILL NiKy-
BaHHA L-KapHiTMHOM B rpyni XBOpwuX, AKi NiggaHi TpmBa-
JIoMy BMJ/IMBY BMCOKMX Temnepatyp. MpoTe, B wji rpyni
He 6yn0 BMABNEHO AOCTOBIPHOrO BNAMBY Ha PiBEHb Bi/lb-
Horo TectoctepoHy (p>0,05), a BiporiaHi 3miHK TecTocTe-
POHOBO-eCTPOreHOBOro CriBBiAHOWEHHA (MiABULLEHHSA
Ha 19,3%, p<0,05) BCTaHOB/EHI 3a paxyHOK BiporigHOro
3HWMKEHHSA BMICTy ecTporeHy (Ha 14,6%, p<0,05), Tabn. 2.

Tabnuusa 1.

[AuHamika piBHA rOPMOHIB Y YOI0BIKiB, LLLO NPaLLIOIOTb B yMOBaXxX
HecnpuATAMBUX GisUUHUX BUPOOHMUMX PaKTOPIB (HU3bKI
Temnepartypu) Ha GOHi aHTUOKCUAAHTHOI Tepanii

Pi3bKOro AepKaBHOrO YHiBepcuTeTy Ta
KOMYHa/bHOI ycTaHOoBM «O6nacHUin me-

ONYHUI LEHTP pPenpoayKLii noguHn»

byno obcTerkeHo Ta nposikoBaHo 187

YO/I0BIKiIB, LLLO 3BEPHYNNCH 3 NPUBOAY MO-

pyweHHa depTuabHoi GyHKUii. CepeaHil

BiK cTaHoBMB 33,5816,41 pokiB (22-48 | T/E

MNMoKa3HUK Ao nikyBaHHA | Micna nikyBaHHA p
JloTeiHi3youmii ropMmoH, MEa/mn 3,9241,72 3,58+1,08 >0,05
MponakTiH, MEa/mn 235,4+132,4 235,8+128,9 >0,05
3arasibHWUI TECTOCTEPOH, HMOJIb/N 22,2+10,1 23,8+4,32 >0,05
BiNbHWIA TECTOCTEPOH, HMO/b/N 10,8%£3,12 12,9+2,11 <0,05
EcTpagion, HMonb/n 0,218+0,09 0,185+0,08 <0,05

49,545,89 69,7+8,92 <0,05

pokiB). 3 HUX, y 58 xBopux npodeciiiHa
AiAanbHicTb 6yna nos’A3aHa 3 HaAMIPHMM

MpumiTtka: p — BipOriAHICTb Pi3HUL NOKA3HMKIB B AMHAMIL nikyBaHHSA; T/E — cnisBigHOWeH-
HA TecToCTepoH/ecTpagion.
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Tabnuua 2. 23,4%, BinbHOro — Ha 35,6%, p<0,05) Ta
[OuHamika piBHA ropMoHiB y YON0BIKiB, L0 NPaLOOTb B yMOBaX
HecnpuATAMBUX QisUUHUX BUPOBHUUMNX PaKTOPIB (BUCOKI

Temnepartypu) Ha GOHi aHTUOKCMAAHTHOI Tepanii

MoKasHuUK [o nikyBaHHA | MicnAa nikyBaHHA p
JlioTeiHi3younin ropmoH, mEa/mn 5,01+2,15 4,82+1,82 >0,05
MponakTiH, MEA/mn 212,8+112,8 218,9+56,6 >0,05
3arasibHWUI TECTOCTEPOH, HMOJIb/N 20,7+9,12 22,515,34 >0,05
BiNbHWI1 TECTOCTEPOH, HMOb/N 11,846,11 12,31£3,52 >0,05
Ectpagion, HMoAb/n 0,243+0,07 0,212+0,08 <0,05
T/E 48,617,81 58,0+6,97 <0,05

MpumiTtka: p — BipOriZHICTb Pi3HUL MOKA3HMKIB B AMHaMIL NikyBaHHS; T/E — cnissigHOWeEH-

HA TecTocTepoH/ecTpagion.

Tabnuusa 3.

[OuHamika piBHA ropMoHiB y YON0BIKiB, L0 NPaLoTb B yMOBaX
cTpecy Ha GOHi aHTMOKCUAAHTHOI Tepanii

MoKasHuK [0 nikyBaHHA | Micas nikyBaHHA p
JlioTeiHi3youmil ropMoH, MEA/mn 3,75+1,79 3,62%0,95 >0,05
MponakTiH, MEA/mn 223,8+78,9 234,7£56,5 >0,05
3arasibHWUI TECTOCTEPOH, HMOJb/A 16,216,02 20,8+3,82 <0,05
BifibHWI1 TECTOCTEPOH, HMO/b/N 8,7+3,21 10,7+1,56 <0,05
EcTpagion, Hmonb/n 0,239+40,09 0,192+0,06 <0,05
T/E 36,416,74 55,7+7,89 <0,05

MpumiTKa: p — BiporiAHICTb Pi3HULi NOKa3HUKIB B AMHaMiIL ikyBaHHA; T/E — cniBBigHOWEH-

HA TecTocTepoH/ecTpagion.

Tabnuusa 4.
[AunHamika piBHA rOpMOHIB Y Y0/NOBIKiB, LLLO NPaLOOTb B

yMOBax KOHTAKTy 3 o06p1MBamm Ta oTpyToXimikatamu Ha PpoHi
AHTUOKCUAAHTHOI Tepanii

MoKasHUK [o nikyBaHHA | MicnAa nikyBaHHA p
NoTeiHi3youmii ropMoH, MEa/mn 4,41+1,89 3,7611,05 >0,05
MNponakTiH, MEa/mn 265,7+82,9 245,4+48,4 >0,05
3arasibHWUI TECTOCTEPOH, HMOJIb/N 15,8+4,12 19,5+5,12 <0,05
BiNbHWNI1 TECTOCTEPOH, HMOb/NI 8,41+2,11 11,4+1,75 <0,05
EcTpagion, Hmonb/n 0,269+0,08 0,207+0,06 <0,05
T/E 31,3+7,92 55,1+12,3 <0,05

MpumiTKa: p — BiporigHicTb Pi3HML NOKa3HUKIB B AMHAMIL NiKyBaHHA; T/E — cnissigHoweH-

HA TeCTOCTepOH/ecTpagion.

Tabnuua 5.

3MiHM KinbKiCHUX MOKA3HUKIB cnepmorpamu y 4Yo/oBiKis,

L0 NPaLoOTb B yMOBaX HU3bKUX TemnepaTtyp Ha GoHi

AHTUOKCUOAHTHOI Tepanii (10°)

Ao nikyBaHHA | Micas nikyBaHHA p
'i‘ggaana KiNbKicTb cnepmaTos0igis, 35,245,67 36,3+4,87 50,05
Kinbkictb CI'IeGPMaTOSOI,D,IB Ha 1 mn 17,8+4,65 24,0+4,79 <0,05
eakynaty, 10
3 nocwnangMM Ta HEMOCTYNaNbHUM 30,9+7,81 32,8+4 81 50,05
pyxom, 10
3 noctynanbHUm pyxom, 108 26,615,67 30,7£3,82 <0,05

MpumiTKa: p — BiporigHicTb Pi3HML MOKA3HMKIB B AMHAMIL,i NiKyBaHHSA.

EdeKTUBHICTb aHTMOKCMAAHTHOI Tepanii BCTAaHOBNEHO

LLLOA0 FOPMOHANILHOIO CTATyCy YOJIOBIKIB, AKi NpaLOOTh
B YMOBax cTpecy. B aaHiit rpyni BMABAEeHO BN/MB Ha pi-
BeHb NepudepUYHNUX FOPMOHIB, LLLO PEryatorTb CTaH Yo-
N0BIYOi PepTUABHOCTI — TECTOCTEPOHY 3B’A3aHOro (npu-
picT Ha 28,4%, p<0,05) Ta BinbHOro (Ha 22,9%, p<0,05),
ecTpagiony (3HW»KeHHs Ha 24,4%, p<0,05) Ta, BigNoOBIAHO,
KoediuieHTy T/E (npwmpict Ha 53,0%, p<0,05), Taba. 3.
Mpy KOHTaKTi 3 AobpMBamMM Ta OTPYTOXiMiKaTamu y
YO/0BIKiB 3 iHOEPTU/BHICTIO BCTAHOBMEHO MO3UTMBHUM

BMN/IMB Ha piBeHb TECTOCTEPOHY (NPUpICT 3B8’A3aHOMO Ha

T/E cnisBigHowWweHHA (npupict Ha 76,0%,
p<0,05) 3a paxyHOK 3HWMKEHHS BMICTy
ecTporeHy Ha 30,0% (p<0,05), Tabn. 4.

Mpw aHanisi KinbKiCHUX MOKa3HMWKIB
cnepmorpamm y YosoBiKiB 3 iHpepTUIb-
HIiCTIO B YMOBaXx LLUKIAANBUX BUPOBHMUUMX
dakTopiB Bynn oTpuMaHi pesynbTaTy,
npeacrasneHi B Tabnuuax 5-8.

Cnig, BigMITMTK, WO BIAMNOBIAb HA
KOMMNEKCHE NiKYBaHHA 3 BK/IHOYEHHAM
aHTUMOKCMAaHTIB byna HeodHOPIAHOM,
3a/€KHO Bif, nNonepeaHbOro  BMJIMBY
WKIANNBMX BUPOBHMUMNX daKTopiB.

TaKk, y naujeHTiB, AKi TpuBanuin yac
npaLooTb B YMOBaxX HU3bKMX Temrnepa-
Typ, BiAMiYeHO AK 36iMblIEHHSA KiNIbKOCTi
cnepmaTosoigis Ha 1 mAa earynaty (Ha
34,8%, p<0,05), Tak i yncna pyxamBmUx
cnepmaTtosoigis (Ha 6,1%, p>0,05), B
nepLwy 4epry 3a paxyHOK CrnepmaTto3o-
igiB 3 moctynanbHUM pyxom (Ha 15,4%,
p<0,05), Tabn. 5.

B ymoBax iHpepTuabHOCTI, Wo Aia-
rHOCTOBaHa Yy YOJIOBIKiIB B yMOBax po-
60TN NpPU BUCOKMX TemnepaTypax Ha TAi
3aCTOCYBAHHA KOMMJEKCHOI Tepanii i3
BK/IIOYEHHAM aHTMOKCUAAHTIB, BUAB/eE-
HO MPMPICT 3aranbHOi KiNbKOCTI cnepma-
To30igiB (Ha 17,6%, p<0,05) Ta KinbKoCTi
cnepmaTtosoigiBa Ha 1 mn earynaty (Ha
99,2%, p<0,05), a TAaKOXK YnCNa PYXAUBUX
CNepmaTo30ifiB 33 PaxyHOK 4mucia Kni-
TUH 3 nocTynanbHUm pyxom (Ha 13,1%,
p<0,05), Tabn. 6.

3Bakalouu, WO OCHOBHMM BPa3v-
BMM MapameTpoM B yMOBax cTpecy 6yno
3HUMKEHHA KIiIbKOCTI cnepmaTo30igis 3
NOCTyNasibHUM PYXOM, [0AATKOBE Mpu-
3HAYEeHHA  AHTMOKCMAAHTHOI  Tepanii
CnpuAno 36iNbLIEHHIO AaHOro NOKa3HMKa
(Ha 59,1%, p<0,05), Tabn. 7.

3HauyHy edeKTUBHICTb KOMMIEKCHO-
ro NikyBaHHA 4onosiyoro 6esnnigga 3
BK/IIOYEHHAM aHTMOKCUAAHTIB BCTAHOB-
JIeHO B rpyni, Wo nignarana BNAUBY He-
CNpUATINBOTO BNAMBY XiMiYHMX PaKTopiB
(nobpusa Ta oTpyTOXimiKaTW). BCcTaHOB-
NEeHO BipOriAHi 3MiHM BCiX KinbKiCHUX no-
Ka3HWKIB CnepmMmorpamm: NpupicT 3araib-
HOI KiNbKOCTi cnepmatosoigis (Ha 14,2%,
p<0,05) Ta KinbKocTi cnepmatosoiais Ha 1
MA earynaty (Ha 23,2%, p<0,05), a Takox
yncna KAITUH 3 NOCTYNaZbHUM Ta Heno-
cTynanbHMm pyxom (Ha 11,9%, p<0,05),
BK/IKOYAOYM BMICT CMepmaTos3oigis 3 no-

CTynanbHUM pyxom (Ha 26,8%, p<0,05), Tabn. 8.

CymapHi pe3ynbTaT BiAHOCHO AKICHUX Ta KiNbKICHUX
KpuTepiis iHGepTUAbHOCTI HaBeAeHI Ha pUC.

AIK 6aYMMO, CTOCOBHO 3arasbHoi KiZIbKOCTi cnepmato-
30i4iB Ha 1 MA eaKynATy ePpeKTUBHICTb KOMMIEKCHOT Te-
panii ctaHoBuAa 72,2%, KiNbKOCTi KMBUX CNEPMaTo30iaiB
— 73,98%, KinbKOCTi pyxiMBux cnepmaTo3oiais — 75,9%,
CNepmaTo30i4iB 3 NOCTyNasbHUM pyxom binblue 32,0% —
81,8%, puc.
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3a AKICHUMM KpuTepiamu iHbepTUIbHOC-
Ti 3ara/ibHa epeKTUBHICTb aHTUOKCUAAHTHOI
Tepanii 3a Kputepiem Kptorepa cKnagana
84,5%, BNIMBOM Ha MaTo300CNEPMIl0 —

Tabnuuys 6.

3MiHM KiNbKiCHMX NOKa3HUKIB cnepmorpamm y 4onoBiKis,
L0 NPALIIOIOTb B YMOBAX BUCOKUX TemnepaTyp Ha PoHi

aHTUOKCUAZAHTHOI Tepanii (10°)

81,2%, BnavBom Ha ¢parmeHTauito JHK —

78,0%, natonorito ronisok — 68,9%, natono-
rito akpocomu — 71,1%, NnaToNorito AXKryTnka
—74,3%.

TaKMM 4YMHOM, Ha OCHOBIi NpoBeAeHOo-

ro OOCNIAXKEHHA MOMHA 3pOOUTM HACTYMHI
BUCHOBKM:
1. 3acTtocyBaHHA KOMNEKCY L-KapHIiTUHY

Y YONOBIKIB, WO NpaLoloTb B YMOBAX HU3b-

KMX TemnepaTyp CNpUA€E NPUPOCTY BiIbHOrO
TectoctepoHy (p<0,05), 3HUNKEHHIO BMICTY
ectpagiony (p<0,05) Ta nigsuweHHo T/E
cnieBigHoweHHA (p<0,05); B rpyni xBopwux,
AKi NiggaHi TpMBanomy BNINBY BUCOKUX TEM-
nepaTtyp BMABAEHO BIPOrigHi 3MiHW TecToC-

[0 nikyBaHHA | Micna nikyBaHHA p

?a_ranbi;a KiNIbKicTb cmepmaTtoso- 29,044,54 34,146,12 <0,05
inis, 10
KinbKicTb CI'IerMaTO30I,D,IB Ha 1l mn 12,142,87 24,046,12 <0,05
eakynary, 10
3 I'IOCTyI'IaﬂbHVIGM Ta HermocTynanb- 3774819 39,243,67 50,05
HUM pyxom, 10
3 noctynanbHUm pyxom, 10° 30,5+7,82 34,5+4,51 <0,05
NpumiTKa: p — BiporiAHICTb Pi3HML NOKA3HUKIB B AMHAMILi NiKyBaHHSA.

Tabnuuya 7.

3MiHM KinbKiCHUX NOKA3HMKIB cnepmorpamu y YonoBiKiB, Lo
NpaLoTb B yMOBaX CTpecy Ha GOHi aHTUOKCUAAHTHOI Tepanii

TEPOHOBO-ECTPOreHoBOro CniBBiAHOLWEHHA

(p<0,05) 3a paxyHOK BipOrigHOr0 3HUMKEHHSA
BMicCTy ecTporeHy (p<0,05).

2. Y 4onosikis, AKi NpPaLOOTb B yMOBaX
CTpecy, BMWABMEHO BMJIMB HA MiABULLEHHA

piBHA TecTocTepoHy 3B’A3aHoro (p<0,05) Ta
BinbHOro (p<0,05), ectpagiony (p<0,05) Ta

KoeoiujieHTy T/E (p<0,05).
3. Mpun KoHTaKTi 3 gobpmuBamm Ta OTpYy-

TOXiMiKaTaMM y YONIOBIKiB 3 iHGEPTUbHICTIO
BCTQHOB/IEHO BiporigHe nNiABULLEHHA Tec-
TOCTepoHy - 3B’s3aHoro (p<0,05) Ta BiNb-
Horo (p<0,05), a Takox T/E cnisBigHoOLWeH-
HA (p<0,05) 3a paxyHOK 3HUMKEHHA BMICTY
ecTporeHy Ha 30,0% (p<0,05).

(10°)
Lo nikyBaHHA | Micna nikyBaHHA p
3a§qan06Kmbmcmb crnepmamo- 40,4+4,12 41,0+4,98 50,05
30idis, 10
Kinekicmo cnepmgmo301613 Ha 1 31,546,15 33,5556 50,05
mn eakynamy, 10
3 nocmynansHUM méJ Henocmy- 40,748,56 42,6+8,76 50,05
nasasHUM pyxom, 10
3 nocmynaneHum pyxom, 10° 22,5+5,12 35,8+5,67 <0,05
MpumitKa: p — BiporigHicTb Pi3HWL NOKA3HMKIB B AMHAMIL NiKyBaHHA.
Tabnuuya 8.

3MiHM KiNbKiCHMX NOKa3HUKIB cnepmorpamm y 4onoBiKis,
LU0 NPALOIOTb B YMOBAX KOHTAKTy 3 A06puBamu Ta
oTpyTOXiMmiKaTamu Ha GOHi aHTMOKCMAAHTHOI Tepanii (10°)

4. 33 KiNbKICHUMW MOKa3HUKamuK cnep-

MOrpamu BiAHOCHO 3arafbHOi  KiNbKOCTi
cnepmartos30igis Ha 1 ma eakynaTy epekTms-

HICTb KOMMJIEKCHOI Tepanii ctaHoBwuNa 72,2%,
KIZIbKOCTi XKMBUX cnepmaTto30iais — 73,98%,

KiZIbKOCTi pyX/1IMBUX CNepmaTo30isis — 75,9%,
CnepmaTto30igiB 3 NOCTYMaZbHUM  PyXOM

6inbLe 32,0% - 81,8%.

[o nikyBaHHA |Micna nikyBaHHA| p
3a§a.anasmnbmcmb cnepmamo- 34,445 51 39,3+4,78 <0,05
30idis, 10
KinbKicme cnengmoso/dle Ha 1 26,3+4,95 32,4+4,78 <0,05
mn eakynamy, 10
3 nocmynaneHum méJ Herocmy- 33,5+4.78 37,543,78 <0,05
naasHUM pyxom, 10
3 nocmynaneHUm pyxom, 10° 24,816,11 31,945,45 <0,05

5. Bignosiab Ha KOMM/EKCHEe NliKyBaHHA
3 BK/IIOYEHHAM aHTMOKCUAAHTIB NPU Pi3HUX
npodeciiHMX LWKIAIMBOCTAX € HeoaHopia-
HOIO: Y NALEHTIB, AKI TPMBANNIM Yac NPALOOTb B YMOBaX
HU3bKMX TeMnepaTyp, BigmiyeHO 36isbleHHA KiNbKOCTi
cnepmatosoigiB Ha 1 mn earynaty (p<0,05), uicna cnep-
MaTo30iaiB 3 nocrtynanbHum pyxom (p<0,05); B ymoBax
poboTK NpW BUCOKMX TemnepaTypax BUSBAEHO NPUPICT
3arasibHOI KinbKocTi cnepmaTosoigis (p<0,05), KinbKocTi

® KomruiekcHa Teparnis

® basucHa Teparnis

Kinbkicts KinbkicTb KHBHX Kinpkicts Kinbkicts
CIIepMAaTo30iliB HA  CIIEPMATO30ILiB PYXJIMBUX CIIEPMATO301/LiB 3
1 M1 esiynsTy Gimbure 58,0% CMIepMaTO30i/1iB TOCTYMATLHUM

oinbie 15,0% Oinbiie 40,0% pyxom Oinblue

32,0%

Puc. CymapHi pesynbTaTv NOKpaLLEHHA KiIbKiCHUX KpuTepiis
iHpepTuabHocti (BOO3) Ha GOHI KOMNAEKCHOrO NiKyBaHHA 3
BK/IIOYEHHAM aHTUMOKCUAAHTHOI Tepanii.

MpumiTKa: p — BiporigHicTb Pi3HMLL MOKA3HMKIB B AMHAMIL, NiKyBaHHSA.

cnepmatosoiais Ha 1 mn earynaTy (p<0,05), uncna pyxam-
BMX cnepmato3oigis (p<0,05); B ymoBax cTpecy npusHa-
YeHHA aHTMOKCMAAHTHOI Tepanii cnpuano 36iNbLieHHo
KiNbKOCTI CMepmaTos30igiB 3 NocTynasibHUM pyxom (Ha
59,1%, p<0,05); ymoBax KOHTaKTy 3 A06pMBamMM Ta OTpPY-
TOXiMiKaTamMu BCTAaHOBAEHO NPMUPICT 3arasibHOI KiNbKOCTI
cnepmatosoigis (p<0,05) Ta KinbKocTi cnepmaTo30iais Ha
1 mn earynaty (Ha 23,2%, p<0,05), uncna pyxamsux Kni-
TUH (p<0,05), BKAtOYAOUM BMICT CepmMaTo30iaiB 3 nocTy-
nanbHUM pyxom (p<0,05).

6. 3a AKICHUMU KpUTEPISMK iHDEPTUABbHOCTI 3aranb-
Ha ePEeKTUBHICTb aHTUOKCUAAHTHOI Tepanii 3a KpUTepiem
Kptorepa cknagana 84,5%, BnanBOm Ha Nato300Cnepmito
— 81,2%, snanBom Ha ¢parmeHTaujto AHK — 78,0%, na-
TONOrito roniBok — 68,9%, natonorito akpocomn — 71,1%,
NaToOJIOrit0 AXKIyTUKa — 74,3%.

MepcnekTMBM NoaanbLUMX AOCAIAXKEHb. [epcnekTn-
BOO NoAanbluMx AOCAIAKEHb € aHani3 YacTOTM HACTaH-
HA BariTHOCTI Ta HAPOAKEHHA ANTUHM Bi4 YONOBIKIB, WO
NPONIKOBaHi KOMMJ/IEKCHOK Tepani€eto i3 3aCTOCyBaHHAM
L-KapHiTUHY.
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KOPEKLIA NOPYLWEHb CNEPMATOIEHE3Y NMPU YONOBIYOMY BE3NNIAAI B YMOBAX WKIANUBUX NMPODE-
CIMHNX YAHHUKIB

JNomeiiko O. 0.

Pestome. B cTaTTi HaBeaeHO AaHi BifHOCHO KOMMJIEKCHOI KOpeKLii NopyLleHb cnepmaToreHesy. 3acToCcyBaHHA
KOMMJIEKCY L-KapHiTUHY B YyMOBax HM3bKUX TemmnepaTyp CNpUAEe NPUPOCTY BiIbHOro TectocTepoHy (p<0,05), 3HK-
YKEHHI0 BMicTy ecTpagiony (p<0,05) Ta niasuweHHto T/E cnissigHoweHHn (p<0,05); B rpyni xBopux, AKi NigaaHi Tpm-
Ba/IOMY BMN/IMBY BMCOKMX TeMnepaTyp BusasaeHo BiporiaHi 3miHu T/E (p<0,05) 3a paxyHOK BipOrigHOro 3HUMEHHS
BMicTy ecTporeHy (p<0,05). B ymoBax cTpecy KOMMIEKCHe NiKyBaHHA CNPUYMHAE NiABULLEHHS PIBHA TECTOCTEPOHY
3B8’a3aHoro (p<0,05) Ta BinbHoro (p<0,05), ectpaaiony (p<0,05) Ta KoediuieHTy T/E (p<0,05); npn KOHTaKTi 3 4O6pU-
BaMM Ta OTpyTOXiMiKaTaMu BiAbyBaEeTbCA BiporiaHe NiaBuLLeHHA TecTocTepoHy (p<0,05), a Takox T/E cnissigHowWweH-
HA (p<0,05) 3a paxyHOK 3HU}KEHHA BMicTy ecTporeHy (p<0,05).

3a AKiCHUMU KpuTepismm iHbepTUNbHOCTI 3arasibHa ePpeKTUBHICTb aHTUMOKCUMAAHTHOI Tepanii 3a Kputepiem Kpto-
repa cknagae 84,5%, BnanMBom Ha natosoocnepmito — 81,2%, BnivBom Ha dpparmeHTauito AHK — 78,0%, natonorito
ronisok — 68,9%, natonorito akpocomun — 71,1%, natonorito Axrytmka — 74,3%.

Knrouosi cnoea: yonosiye 6e3nnigan, npodeciliHi WKigNMBOCTI, rOpMOHabHUIA CTATyC, MOKA3HUKM cnepmorpa-
MU, L-KapHIiTKH.

KOPPEKLMA HAPYLUEHWIA CMEPMATOMEHE3A MPU MYMCKOM BECM/IOAUWN B YCNOBUAX BPEAHbIX
MPOPECCUOHAJIbHbLIX PAKTOPOB

Nomeiiko E. A.

Pe3stlome. B cTaTbe npescTaB/eHbl faHHbIE NO KOMMIEKCHOW KOPPEKLUMM HapyLLUeHuli cnepmaToreHesa. HasHa-
YyeHue L-KapHUTUHa cnocobcTByeT NpUPOCTy cBOboAHOro TecTocTepoHa (p<0,05), cHuXKeHuto acTpaguona (p<0,05),
nosbiweHuto T/E (p<0,05); B ycnoBUAX BbICOKMX TeMNepaTyp - u3meHeHuto T/E (p<0,05) 3a cHET CHUMKEHUA 3CTPOreHa
(p<0,05). B ycnosusax cTpecca fiedyeHne NpUBOAMUT K NOBbIWEHUIO TecTocTepoHa (p<0,05), acTpaauona (p<0,05),
Koadpdpuumenta T/E (p<0,05). Mpu KOHTaKTE C AA0XMMUKATaMKU NPOUCXOAUT NOBbILLEHME TecTocTepoHa - (p<0,05),
T/E cooTHoweHua (p<0,05) 3a cyeT CHUKeHusn scTporeHa (p<0,05).

Mo KauecTBEHHbIM KpuTepuam 3ddeKTUBHOCTb aHTUOKCUAAHTHOM Tepanuu no Kputeputo Kptorepa cocrtasnaet
84,5%, BnnaAHMe Ha natosoocrnepmuio - 81,2%, BanaHue Ha ¢pparmeHTaumo OHK - 78,0%, naTonornio rosioBokK -
68,9%, natonornto akpocombl - 71,1%, NnaToNormio XKrytmka - 74,3%.

KnioueBble cnoBa: my:ckoe becnnogme, npodeccmoHanibHble BPeAHOCTU, FTOPMOHA/bHBIN CTATyC, MOKasaTenm
cnepmorpammbl, L-KapHUTUH.

CORRECTION OF DISORDERS OF SPERMATOGENESIS IN MALE INFERTILITY IN UNDER THE CONDITIONS OF
HAZARDOUS PROFESSIONAL FACTORS

Lomeiko E. A.

Abstract. Actuality. Unfavourable effects of professional factors induce different types of endocrine disorders
and male infertility. Because of variability professional factors, treatment and recommendations of these disorders
can not be unified. In conditions of harmful occupational factors, of the most common pathological pathways in
male infertility is hyperproduction of active forms of oxygen. So, antioxidant therapy could be effective for complex
treatment and could be used for correction of some parameters in spermograms.

The aim of research is analisys endocrine disoders and parameters in spermograms, its dynamic after complex
treatment with including of L-carnitine in men which work in unfavourable occupational conditions.

Methods. The research includes 187 cases of male infertility. All patients have worked in unfavourable
occupational conditions for a long time: 58 - in conditions of stress, 48 — in contact with pesticides, in 43 patients
professional activity was in conditions of low temperature, 38 —in high temperatures conditions.
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Clinical, biochemical examination and analisys of spermogram was used in all clinical cases. Basic therapy included
antibiotics, anti-inflammatory treatment, physiotherapy. On the background of basic therapy was prescribed the
complex treatment with L-carnitine.

Results. It was found that usage of L-carnitine complex in men working in low temperatures contributes to the
growth of free testosterone (p<0,05), decreased estradiol content (p<0,05), and an increase in T/E ratio (p<0,05);
in the conditions of high temperatures probable changes in testosterone-estrogen ratio (p<0,05) was detected as a
result of reliable decrease of estrogen (p<0,05).

It was found that in the stress conditions, complex treatment with antioxidant therapy leads to increase in the
level of bound testosterone (p<0,05) and free testosterone (p<0,05), estradiol (p<0,05) and T/E (p<0,05).

It is proved that in contact with agricultural poisons in men with infertility there is a probable increase in bound
(p<0,05) and free testosterone (p<0,05) and T/E ratio (p<0,05) due to the decrease in the content of estrogen (30,0%,
p<0,05).

It was verified that effectiveness of complex therapy by parameters of spermogram were set to the total number
of spermatozoa per 1 ml (72,2%), the number of living spermatozoa (73,9%), the number of active spermatozoa
(75,9%), the spermatozoa with translational movement (81,8%).

It is presented, that response to complex treatment with the inclusion of antioxidants in various occupational
factors is heterogeneous: in patients, who working in low temperatures, it is set the increase in the number of
spermatozoa per 1 ml (p<0,05), the number of spermatozoa with translational motion (p<0,05); in high temperatures
it is set the increase in the total sperm number (p<0,05), the number of spermatozoa per 1 ml (p<0,05); in stress
conditions, the antioxidant therapy induced the increase of spermatozoa with translational movement (p<0,05);
at patients which contact with agriculture fertilizers determined the growth of total sperm number (p<0,05), the
sperm number of per 1 ml (p<0,05), the number of active cells (p<0,05), including spermatozoa with translational

motion (p<0,05).

It has been determined that efficacy of L-carnitine for sperm quality according to the Kruger criterion is 84,5%,
the efficacy for pathosospermia is 81,2%, for DNA fragmentation is 78,0%, the pathology of the heads is 68,9%, the
acrosomal pathology - 71,1%, pathology of flagella — 74,3%.

Conclusion: complex treatment of male infertility with including of L-carnitine is effective for correction of
testosterone level and morphological parameters of spermogram.

Key words: male infertility, occupational factors, hormonal status, spermogram, L-carnitine.
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CBA3b Ny6AMKauMmM C NNAHOBbIMM HAy4YyHO-UCCAe-
AoBaTeNbCKUMU pabotamu. CTaTbA ABAAETCA PpparmeH-
TOM HUP: «BU3HAUMUTK PONb KAITUHHUX Ta T'YMOPabHNX
iIMYHHUX MexaHi3MmiB B peanisauii nikyBanbHOro edekry
npu BUKOPWUCTaHHI opraHo3bepiratounx meToais ni-
KyBaHHA XBOPWX 3 MeNaHOUUTAapPHUMKU HOBOYTBOPEH-
HAMW YBEaNbHOro TPAKTY OKa, NOBiK, KOH'IOHKTUBY i
M’AKOTKaHUHHUX NYX/IMH Op6iTK Ta ONTUMI3yBaTU TaKTU-
Ky ix nikyBaHHAY, wndp 164-A/10-12, Ne rocyaapcTseH-
HoW perucTpaumm 0110U003404.

BcrynneHue. COCTOSHME UMMYHHOW CUCTEMbI B XO4€
pa3BUTUA OHKOMIOTMYECKUX 3aboieBaHMI NpeacTaBafeT
60/1bLLION NPaKTUYECKMIA HTepec. HecmoTpa Ha ycnexu
B U3YyYEHWUU MONEKYNAPHbBIX U FrEHETUYECKUX ACMEeKTOB
OHKOreHesa, B HacTosAllee BpemA HeT OAHO3HA4YHOro
npeacTaB/ieHUA O POAU NPOTUBOOMNYXONEBOrO UMMYHM-
TeTa M O B3aMMOOTHOLLIEHMAX, KOTOPble CKNaAbIBatoTCA
meXay MMMYHHOM CMCTeMOM X03AnHa M HoBoobpasoBa-
HUeM. [loOMUHUPYIOT NPeACTaBAEHUA, YTO OMNyXOJb WH-
AyumpyeT UMMYHHYIO CYNpeccuio, NpoABAAIOLLYOCA OT

edik1973@ukr.net

€n1aboro MMMYHHOTO OTBETa A0 NOoNHON aHeprun. OgHa-
KO MPUYMHA U MeXaHU3Mbl GOPMUPOBAHUA UMMYHOO-
rMYECKOM He0CTaTOYHOCTH, NPUBOAALLME K CHUMKEHWUIO
PEaKTUBHOCTU MMMYHHOW CUCTEMBI, IO CMX MOP YETKO
He onpeaeneHsbl.

M3BecTHO, YTO onyxoneBsble KAETKN U3beratoT aTaku
CO CTOPOHbI MMMYHHOW CUCTEMbI, UCMONb3YA T.H. UM-
MYHHbIE KOHTPOJIbHble TOYKM — immune checkpoints
[1]. Tak, Ha NoBepxHOCTU TPaHCHOPMMPOBAHHDIX Kie-
TOK nosenawTca ocobble 6enkn PD-L1, KoTopble B3au-
MOAENCTBYIOT C peuenTopom PD1 aumdoumnTa-kunnepa.
JInmdoumT, NONYUMB TaKOM CUFHAN, HE aTaKyeT OMyXo/b,
pa3BMBAETCA ero aHeprusa, 4to 61aronpuATCTBYET Bbl-
YKMBaAHUIO PAKOBbIX KNETOK B OpraHname nauueHTta. Ha
AKTUBUPOBAHHbIX T-KNeTKax NpuUCyTCTBYeT peuenTop
PD-1 (cokp. oT aHrn. programmed cell death-1; CD279).
Ha noBepxHOCTM AEHAPUTHBIX KNETOK WMAN Makpoda-
roB TaK¥Ke 3Kcnpeccupytotca auradasl PD-L1 (B7-H1,
CD274) v PD-L2 (B7-DC, CD273. PD1 u PD-L1/PD-L2 oT-
HOCATCA K CEMENCTBY MMMYHHbIX KOHTPO/IbHbIX 6E/KOB,
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