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CTAH IMYHHOI CUCTEMM MNPU AIT HA OPTFAHI3M XIMIYHUX PEHOBUWH

KpemeHeubka rymaHiTapHo-neaaroriyHa akagemis im. Tapaca LLleByeHka

(M. KpemeHeub)

[aHa poboTta € ¢pparmeHTom nnaHosoi HAP LIHOJ,
Kadenpv aHatomii TepHONiNLCLKOro 4epXXaBHOro Meany-
Horo yHiBepcuteTy iM. |. {. TopbayeBcbkoro «CTpyKTyp-
HO-(YHKLiOHabHI 0COBNMBOCTI TOHKOI Ta TOBCTOI KMLLIOK
npwv NOEAHAHMX NATONOrisiX opraxiB naHkpearorenaTobi-
niapHoi 3oHn», Ne gepxaBHoi peecTpauiji 0105U002719.

BcTyn. B ocTaHHi poku cnocTepiraeTbCH NigBULLLEHHS
yBaru KniHiUMCTIB A0 BUBYEHHS POJi NOPYyLUIEHb 3arasb-
HOrO i MICLIEBOrO iMYHITETY B MaTtoreHesi 3axBoploBaHb
neYviHkn, NigWAyHKOBOI 3an03K, YLWKOOXEHb TOHKOI Ta
TOBCTOI KMLWOK. Pa3zom 3 TUM, CTaHy iMYHITETY Y XBOPUX
Ha ypaxeHHS TOBCTOI KWMLIKW, O HanexaTb A0 POo3no-
BCIOJXKEHNX 3aXBOPIOBaHb, MPUCBSAYEHI LLEe NOOANHOKI
NOBIAOMNEHHS.

CT1aH iMyHHOI CMCTEMW — OAMH i3 paHHiX Ta YyTINBUX
MOKAa3HWKIB LWKiOMBOI fji HA OpraHiaM HeratnBHUx dak-
TOPIB OOBKINS PiBHOIT IHTEHCUBHOCTI. Pi3Hi xiMiyHi peyo-
BMHU, LLO 3aCTOCOBYIOTb Y MPOMUCIIOBOCTI, CiflbCbKOMY
rocrnoaapcTsi, NOOYTi, @ TaKOX NPUPOAHBOIr0 MOXOOKEH-
HS (HiTpaTK, GTOP), MOXYTb BNAMBaTK HGe3nocepenHbo
ab0 onocepeakoBaHO HA rOMeoCcTas, 30Kkpema 3MiHIBaTh
0Oro iMyHOJIOrYHY peakTUBHICTb. [lia unx ¢pakTopis Moxe
TOPKATUCb PI3HUX NaHOK (adepeHTHOI, LeHTpanbHoI Ta
edepeHTHOI) iIMyHHOI cuctemn Ta 0OYMOBUTU 3HUXKEH-
HSA F'yMOpasibHUX i KNITUHHUX NOKa3HUKIB HecneundidHoi
pPE3NCTEHTHOCTI; Nepebirae Le No-pi3HOMY — 3HUXKXEHHSAM
AKTUBHOCTI Ta 3MEHLUEHHSIM YMCna iIMyHOKOMMNETEHTHUX
KNITWUH, NopyleHHam koonepaduii T- i B-nimdouunTtis Ta
Makpodaris, 3HWXEHHSAM CUHTE3Y iIMYHOrMNobyniHiB Ta
rinonnasieto nimdoigHnx opraHie. 3aBasikm Mobinisauji
iIMYHONOTYHNX, 3axVUCHO-afanTUBHUX MeXaHi3MiB, He
ONBASYNCH HA IHTEHCUBHE HAAXOOXEHHSI B OPraHi3m Xi-
MiYHMX PEYOBUH, BiAOYBAETLCS MOCTIiHA HelTpanisauis
Ta BMBEJEHHS 3 OPraHiaMy YyXxepigHnx areHTiB Ta 30epi-
raeTbCA NOCTINHICTb BHYTPILWHBOrO CEPeaoBMLLA.

[aHi nitepatypu cBigyaTb NPO YNCESbHI NOPYLUEHHS
KNITUHHOrO Ta ryMoOpasbHOro iMyHiTETY NMPU TOKCUYHO-
MY YLWKOOXXEHHI TOBCTOI KULWKWN: gucbanaHc cybnony-
nauin T-nimpoumTiB, WO BigobpaxaeTbCs Ha QYHKLIT
B-nimdouunTi, a TakoX 3MiHWN PiBHSA iMyHOrNOOYNIHIB pi3-
HUX KN1aCiB SIK B CMPOBATLi KPOBI XBOPUX, TakK i B CIN30BIN
000/10HLj TOBCTOI KMLKK. CyTTEBI 3MiHW 3aranbHOro Ta
MiCLLEBOr0 iMYHITETY NMpU XPOHIYHOMY KOniTi Oynu nose-
OeHi 1 ekcnepumMeHTansHo [1,2,4,5,6,22,23].

B peaynbrati B3aemopji KCeHobioTuKkiB 3 depmeH-
Tamu, 6inkamn Ta ninonpoTteiHamMu, HyKNeiHOBMMU

luda888m@rambler.ru

KNCNOTaMM Ta HWUMKW MakpOMOJIEKYNaMn OpraHiamy
PO3BMBAETLCSA NEPBMHHA TOKCUYHA peakLis. 3MiHEHe ry-
MOpasibHE MIKPOOTOYEHHS MOXE 3AINCHUTU HEraTUBHUN
BMJINB HA XUTTELIANbHICTb iIMyHOLUUTIB, KNOHANIbHY MpPO-
nidepauiio Ta andbepeHLiloBaHHA iIMYHOKOMMNETEHTHUX
KNiTUH. B ubomy BUNaaky BNanB XiMi4HUX TOKCUYHUX pe-
YOBVIH Ha KNiTUHHY NIaHKY IMYHITETY HOCUTb ONnocepenKo-
BaHU xapakTep.

Y pe3ynbraTti TpMBanoro nonagaHHa B OpraHi3m ximid-
HUX HaKTopIB, LLLO YTBOPKOOTb KOMMNEKCHU Binlok-XiMivHa
peyoBMHA, MOXE PO3BMBATUCb ayTOIMYHHWIA MNpOLEC.
Barato XiMiYHMX YWNHHKKIB, @HTPOMOreHHOro Ta NPUpPoa-
HbOIO MOXOOXKEHHS, MPUrHIYYIOTb HecneumdiyHi pakTopn
3axucTy (dparoumtos, CUCTEMY KOMIMJIEMEHTY, aKTUBHICTb
nizounmy, 6akTEPULMOHICTL CUPOBATKM KPOBI, LIKipWU Ta
cnn3oBux o6onoHok. barartopa3ose nonagaHHs B opra-
Hi3M KCEHOBIOTUKIB NpUrHiYye darounTapHy akTUBHICTb
HENTPO®INbHUX nenkouuTis. ig BNANBOM XiMiYHMX dak-
TOPIiB MOXE 3MiHIOBaTUCSA €PEKTUBHICTb PO3Mi3HABaHHA
aHTUreHy, knoHanbHa nponidepauis Ta amdepeHuiauis
iMYHOKOMMETEHTHUX KIITUH, a TakoX edekTopHa Biano-
Bidb iMyHOUMTIB, TOOGTO BCi 4OoTupn dasmn iMyHHOI Bigno-
Bifj. BUCYHYTO i OBrpyHTYBaHO MONOXEHHS MPO y4acTb
IMYHHUX MexaHi3MiB y NiATpUMLUI XiMIYHOrO romeocTtasy
B OpPraHi3mi Npv NOoTpanisHHi 40 HbOro NikiB Ta OTPYT B
Manux 0o3ax, ki, B OCHOBHOMY, MeTaboni3yloTbCs y ne-
YiHui. BucyHyTa iMmyHodapmakonoriyHa koHuenuis 6io-
TpaHcdhopMaLii XiMiYHUX PEYOBUH NEPEBAXHO B MNeuiHLj,
3rigHoO AKOi B LLbOMY Npoueci 6epyTb y4acTb ABa Cripsixe-
HUX MEXaHI3MU: MOHOOKCUreHa3HUN Ta iMyHONOrYHWNA.
OavH 3 MexaHi3MiB NEPETBOPEHHS HN3bKOMONEKYNAPHUX
CrMoJIyK Y BUCOKOMOJIEKYNSAPHI NONSArae y 38’A3yBaHHi BBE-
JEHVX B OpraHiaM BMCOKOPEaKUiMHUX CMONYK 3 Makpo-
MOJIEKYIaMWN Ta YTBOPEHHS KOBaNEHTHOrO 3B’A3Ky. B umx
yMOBax NPOXOAMTb CNOHTAHHUA KODEPMEHTHUIA CUHTES
KOH’IOroBaHMX aHTUreHiB B nNediHui. B AkocCTi ranteny Bu-
CTynae HU3bKOMOJIEKYIAPHWIA KCEHOBIOTUK, @ POSb HOCIA
BUKOHYIOTb MakpOMOEKYNIM OpraHiamy. 3a paxyHok Ta-
KOrO KOH’IOrOBaHOro aHTUIreHy iHAYKYETLCA CUHTE3 aHTU-
Tin, cneum®iyHo 3B’ A3YOHMX TOKCUYHY A5 KNITUHW XiMiY-
Hy pe4yoBuHy [1,2,4,7,13].

Ocobnueuii iHTEpec NpeacTaBnsalOTb B3aEMOBIOHO-
LLIEHHS iIMYHHOT cucTeMMU i nediHkn. MopyLueHHs1 06MiHHMX
npoueciB y renaroumtax NpmM3BoasTb A0 3MiH YHKLIO-
HasbHOi aKTUBHOCTI IMYHOKOMMETEHTHUX KNiTUH. Benuke
3HAYEHHS Ma€ MOPYLUEHHS BINOKCUHTE3YIOYOI dYHKLI
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ne4viHKn1, OCKINbKM MeyviHKa € OXEePesioM AeSKUX KOMMOo-
HEHTIB KOMMIEMEHTY Ta iMyHOrnoOyniHiB. Y nitepatypi €
NOBiAOMIEHHS! MPO MOPYLUEHHS MYPUHOBOro 0OMiHY npu
YPaXEHHI MeYiHKM pPi3HMMK TOKCcuHamu. Lle cynposo-
LKYETLCS 3HWKEHHSAM aKTUBHOCTI aaeHO3nHAe3aMiHa3n
i nypuHHykneosuadochopmnasn, WO MNPU3BOAUTL OO
npurHiveHHs nponidepadii i AndepeHuiloBaHHS iMyHO-
KOMMNETEHTHUX KNiTWH, 30kpema T-nimpouuTis. Mpn 3MiHi
€KCKPETOPHOI i XOBYEBUANLHOI DYHKLIT NEYiHKN NPOX0-
OMTb Moamodikauia nnasmMaTnyHUX MemopaH KNiTUH iMyH-
Hoi cuctemn [7,8,9,12,13,18,19,20,21].

YT1BOopeHHs LIIK € 3ax1cHolo peakuieto opraHiamy, Ha-
NPaBfIEHOIO HA BUBEOEHHSI aHTUIEHY LUNSIXOM 3’€0HAHHS
1oro 3 BignosigHUmM aHTuTinom. LUIK cnpaesnsioTs nesHui
MaTOreHHWN BMAMB Ha TKAHWHWU. [aToOreHHICTb iX BU3Ha-
YaETLCHA PO3MIPOM i XapakTepPOM aHTUMEHY, a TaKOX TpU-
BasiCTIO LMPKYNaUii B KpoB’sHOMY pychi. Cknag, imyHorno-
OyniHiB BNAnBae Ha po3mip UIK, ix komnnemeHT3B’ a3yiouy
aKTUBHICTb, NaToQi3ioNoriyHi BNACTUBOCTI, KJIiPEHC.
LLIBnaka enimiHauia LIIK 3 opraHisamy cBig4mMTb Npo crnpu-
ATANBUIA CTaH iIMYHHOI CUCTEMU, @ TpMBana NepCUCTeH-
Lif iX B OpraHiami — Npo NOpyLUEHHS iIMyHOPErynsaTOPHUX
byHkuin. BusegeHns UIK 3gincHioeTbca makpodaranb-
HOIO CUCTEMOIO LWASXOM paroumTtoldy. OCHOBHUMK edek-
TOPHMMUW OpraHaMy MOHOHYKJIeapHOi CUCTEMMU, WO 3a-
XOMJIOKOTh | €NiMiHYIOTb IMyHHI KOMMJIEKCU € NediHKka i
cenesiHka. [loBeneHo, Wo A58 PO3YMHEHHST KOMIMIEKCY
noTpibHa iHTakTHa cuctema komnnemenTy. Mpu yTpya-
HEeHHi enimiHauii Hagnuwkosi IK HeratTMBHO BNIMBAKOTb
Ha Xif, iIMyHHMX NPOLECIB, BUKNNKAIOTb MOPYLUEHHS B CUC-
TEeMi 3CigaHHs KPOBi, aKTMBYIOTb BMPOBEHHS MeadiaTo-
piB 3ananeHHs [5,6,9,12]. Kinbkicte LIIK nepesuwye Ty,
Ky 30aTHi BUOIANTM daroumTtn y BUNagKy NpPUrHidYeHHs
OYHKLOHaNbLHOT CNPOMOXHOCTI KNITUH MakpodaranbHoi

cuctemu. [loBeaeHo, Wo 3HUXKEHHSA BMICTY KOMMIEMEHTY
Ma€ BTOPUHHUI XapakTep i MOSACHIOETLCS NOro BUTPATOO
Ha yTBOpeHHs komnnekcis 3 LIIK [9,12,15,21].

Y nitepatypi € gaHi Npo 3MiHN NOKA3HUKIB HECMELW-
diYHOI PE3NCTEHTHOCTI OpraHi3aMy B YyMOBax YpaXXeHHsi
nedviHkn TetpaxsoperaHom (CC1,). Mpu upoMy Ha T
3HWXXEHHS aKTUBHOCTI KOMMAEMEHTY, 3pOoCcTana KOHLEH-
Tpauis nisouumy Ta nigcmnoBanacs gparoumTapHa akTuBe-
HICTb NENKOUMTIB. Y NaHUIOr peakuin, Wo Npu3BoasaTb A0
iMyHHOI BigMoBiAj, BKIOYATLCS | KIMITUHN CENESIHKN.

YpaxXeHHs NeviHk1 KCEHOBIOTMKaMN CYyNpPOBOAXYETb-
CS NOPYLUEHHAMM HE TiNIbKM F'yMOpPasibHOi iMyHHOI BIiAMNOBI-
Ai, a M KNITMHHUX peakuii iMyHiTeTy. € AaHi 9K Npo CTUMy-
Naujlo, Tak i NpUrHiYeHHs uyx peakuir. Cnocrepiraetbca
3HUXEHHSA OYHKLiOHaNbHOI akTMBHOCTI T-nimpouunTis,
ocob6nmBo T-cynpecopis, pi3ke NPUrHiYeHHs dparounTap-
HOi aKTUBHOCTI IENKOLINTIB, 30iMbLUEHHA CMiBBiAHOLLEHHS
T-xennepu/T-cynpecopun. BcTaHOBNEHO, WO XxapakTtep
LyX 3MiH 3anexuTb Bif, no3n CC1, Ta KpaTtHOCTI 110ro Bee-
OEHHS | NOBA3aHWUI i3 CTyNeHeM NOLUKOOKEHHS NEYiHKM i
PO3BUTKOM pereHepaTopHNX NPOLLECIB Y Hili [88].

BucHoBku. [aHi nitepaTypu csig4aTb NPO YUCENbHI
MOPYLUEHHS KNITUHHOIO Ta NryMOPasibHOro iMyHITETY NMpwn
nii Ha opraHi3aMm TOKCUYHNX pevyoBUH. HaBeneHe CBiauMTb
MpoO BaX/NMBY POfb MEYiHKM B PO3BUTKY iMYHONOTMIYHNX
nMpoLuECiB Ta ii y4acTb B iMYHHI BiANOBIAI HA A0 Pi3HNX
MaTOreHHUX YAHHUKIB.

MexaHiamu aii 6aratbox TOKCMYHUX CNONYK i iX y4acTb
B PO3BUTKY iIMYHHMX peakLiili e He 30BCiM 3p03yMisii i no-
TpebyloTb NoAanbLIOro BUBYEeHHs [3,11].

Biopomo, W0 nokanbHi iMyHHI peakuii BigirpaoTb Bax-
nMBYy posib y natomMopdoreHesi yLwKOOXEHb CIIM30BUX
0060/10HOK TpaBHOro kaHany [6,7,10].
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YOK 616. 36-002-009

CTAH IMYHHOI CUCTEMU NPU Ali HA OPTAHI3M XIMIYHUX PEYOBUH

lonoeatiok J1. M.

Pesiome. B cTatTi po3risiHyTO CTaH iMyHHOI CUCTEMIW MPW Aii Ha OpraHi3M XiMiYHUX pevoBuH. CTaH iMyHHOI cucTte-
MW — OAMH i3 PaHHiX Ta YyT/IMBMX NOKA3HWUKIB LUKIAMBOI Aji HA OpraHi3aM HeraTMBHMX GakTopiB AOBKIIA Pi3HOT IHTEH-
CUBHOCTI. [laHi nitepatypu cBigyatb NPO YMCesbHI NOPYLLEHHSA KNITMHHOMO Ta 'YMOPanbHOro iMyHITETY NPU TOKCUHHOMY
YLWKOMKEHHI TOBCTOI K1LWKM: aucbanaHc cybnonynauii T-nimgpouuTis, WO BinobpaxaeTbcsa Ha GyHKLUii B-nimdpouuTis,
a TakoX 3MiHW PiBHS iIMyHOINOOYNIHIB Pi3HNX KNaciB ik B CMPOBATLL KPOBI XBOPMX, TaK i B CIM30Bii 0000HLL TOBCTOI
KULLKW. YPAXEHHS NeviHKN KCeHOBIioTUKaMM CyrnpOBOAXKYETLCS MOPYLUEHHSAMN HE TiNlbKW NyMOPasbHOT iMyHHOI Biano-
Bidi, @ M KNITMHHUX peakLiii iMyHiTeTy. HaBeaeHe CBiguYnTb NPO BaXINBY POJIb MEYIHKN B PO3BUTKY iIMYHONOTIYHNX NPO-
LIeCiB Ta ii y4acTb B iIMyHHil BignoBifdi Ha Ajto Pi3HMX NATOreHHUX YHHUKIB.

Kniouosi cnoBa: iMmyHHa cMcTtema, XiMidHi Pe4OBUHU, KIITUHHWIA | TyMOPanbHNN IMYHITET, NediHka.

YAK 616. 36-002-009

COCTOSAHUE UMMYHHO CUCTEMbI NPN JENCTBUN HA OPTAHU3M XMMUYECKUX BELLLECTB

lonoeatiok J1. M.

Pe3iome. B ctatbe pacCMOTPEHO COCTOSAHME UMMYHHOW CUCTEMBI NPU AENCTBUN Ha OPraHn3M XUMUYEeCKnX Be-
wecTB. COCTOAHNE UMMYHHOM CUCTEMbI — OANH N3 PAaHHUX W HYBCTBUTENbHbIX MOKa3aTenen BpegHoro AenCcTBns Ha op-
raHu3Mm HeraTMBHbIX GaKTOPOB OKPYXaloLLen cpefbl Pa3HOM MHTEHCMBHOCTW. [JaHHbIe MTepaTypbl CBUOETENLCTBYIOT
O MHOTOYUCNEHHbIX HAPYLLIEHUNSAX KNETOYHOIo 1 N'yMOpPasibHOro MMMYHUTETA NPU TOKCUYECKOM MOBPEXAEHUN TONCTON
Kuwkn: gucbanaHc cybnonynsumii T-nuM@OLMTOB, YTO OTpaxaeTcs Ha GYHKUMM B-numdoumToB, a Takke n3meHe-
HUSI YPOBHS MMMYHOMNOBYIMHOB Pa3fiMyHbIX KTACCOB Kak B CbIBOPOTKE KPOBU BOMbHbIX, TAK U B CIU3UCTOMN 060/104-
K& TONCTOM KULWKK. [opaxeHns neveHn KCeHOBMOTUKaMN CONPOBOXAAETCSH HAPYLLUEHUAMWN HE TOJIbKO NyMOPasibHOro
MMMYHHOIO OTBETA, HO U KJIETOYHbLIX peakunin ummyHmnteTta. lNMpueseneHHoOe CBMOETENbCTBYET O BAXHOW PO NEYEHN
B Pa3BUTUN MMMYHOJIOTMYECKMX NPOLLECCOB 1 ee y4acTue B UMMYHHOM OTBETE Ha OeliCTBUE PasINYHbIX NaTOreHHbIX
bakTopoB.

Kniouesble cnoBa: MyHHasa cmcteMa, XMMmn4eckmne BeLLLeCTBa, KNEeTOUYHbIN 1 ryMOPasibHUN UMMYHUTET, NeYeHb.
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The Immune System when Exposed to Chemicals

Holovatiuk L. M.

Abstract. The attention of the clinical physicians to the study of the role of general and local immunity violations
in the pathogenesis of liver and pancreas diseases as well as the small and large intestine damages has increased in
recent years.

The state of the immune system is one of an early and sensitive indicators of harmful effects on the organism pro-
duced with the negative environmental factors of various intensity. Different chemicals used in the industry, agriculture
and everyday life as well as the substances of natural origin (nitrates, fluoride) may directly or indirectly affect homeo-
stasis, including changes in its immunological reactivity. The influence of these factors can affect various parts of the
immune system (afferent, efferent and central) and cause the decline of humoral and cellular indicators of nonspecific
resistance. Due to the mobilization of immunological protective and adaptive mechanisms, despite the intensive intake
of chemicals the constant neutralization and excretion of foreign agents takes place and the consistency of the organ-
ism internal environment is maintained.
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orngaaun NiTeEPATYPU

The sources analyzed indicate the numerous violations of cellular and humoral immunity if the colon is subjected
to the toxic damage: the imbalance of T-lymphocyte subpopulations displayed on B-lymphocyte function, as well as
the changes in the level of different classes of immunoglobulin in the serum of patients, and in the lining of the colon.

As a result of the interaction of xenobiotics with enzymes, proteins, lipoproteins, nucleic acids and other body mac-
romolecules the primary toxic reaction is developed. The changed humoral microenvironment can produce a negative
effect on the immune cells vital activity, clonal proliferation and the immune cells differentiation. In this case, the expo-
sure to chemical toxins at the cellular immunity is characterized as indirect.

As aresult of prolonged intake of chemicals that form protein-chemical complexes the autoimmune process can de-
velop. A lot of chemical factors of anthropogenic and natural origin, suppress the nonspecific protective factors (phago-
cytosis, complement system, lysozyme activity, bactericidal properties of serum, skin and mucous membranes). The
repeated intake of xenobiotics inhibits the phagocytic activity of the neutrophil leukocytes. The effectiveness of antigen
recognition, clonal proliferation and immune cells differentiation as well as immune cells effector response, i. e. all four
phases of the immune response, may be changed under the influence of chemical factors. It is put forward and justi-
fied that immune mechanisms are involved in maintaining chemical homeostasis in the organism which falls under the
impact of drugs and poisons in small doses, that are mainly metabolized in the liver. It is advanced the immunopharma-
cological concept of biological transformation of chemicals mainly in the liver, according to which this process involves
two conjugated mechanisms, namely monooxygenase and immunological ones.

Of particular interest is the relationship between the immune system and the liver. The violation of metabolism in he-
patocytes leads to the changes in the functional activity of the immune cells. The proves of purine metabolism violations
in liver damaged by various toxins are reported. This leads to the inhibited proliferation and differentiation of immune
cells including T-lymphocytes. The data changes in nonspecific resistance of the organism with liver damage by tetra-
chloromethane (CC1,) are reported in scientific sources. Along with the falling complement activity the concentration of
lysozyme was increased and phagocytic activity of leukocytes was reinforced. In a chain of reactions leading to immune
response, the spleen cells are also included.

Liver damaging with xenobiotics is accompanied not only with humoral immune response, but also with cellular im-
mune responses. There are data of both stimulation and inhibition of these reactions. There can be observed the decline
in the functional activity of T-lymphocytes, particularly of T-suppressors, the sharp depression of phagocytic activity of
leukocytes, the increase in the ratio of T-helpers/ T-suppressors.

The above mentioned demonstrates the important role of the liver in the development of immunological processes
and its participation in the immune response to various pathogenic factors.

Keywords: immune system, chemicals used, cellular and humoral immunity, hepar.
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