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Y cmammi nasedeni pesynomamu excnepumenmanoHux 00Caiodicenb 3 UEHEHHsT 0COONUBOCHE MOKCUYHOL Oil
memunmpemoymunogozo e@ipy [MTBE] ma uimpob6enszony [HB] 3a kpumepismu 3MiH NOKA3HUKIE CMAHY IMYHHOL
cucmemu 1aO0OPAMOPHUX MEAPUH 8 YMOBAX XOI0008020 CIMPeECy Ma 8 YMOBAX MEMREPAMYPHO20 ONMUMYMY.

Jlocniooicenns npogoounu 6 ymoeax nideocmpozo excnepumenmy (1 mic. 3ampagounoco nepiody) Ha
nabopamopuux meapunax (cmamesospinux wypax-camysx ainii WAG). 30iticnrosanu 30-mu kpamue esedennss HB abo
MTBE 6 winynox y 003i 1/10 Jl/s0 (70 me/ke ons HB, 500 me/xe onss MTBE) ma ympumanusim meapur 6 080X PI3HUX
MmeMnepamypHux pexrcumax no 4 200uHu 8 OeHv 5 pasie Ha MUNHCOeHb.

Teapunu Oyau po3dineni na 4 epynu no 6 meapun y xoxcuii. Teapunu 1-i epynu niodasanucs 0ii Hb abo MTHE
npu memnepamypi nogimps 2542°C (nopmansna memnepamypa HasxonmuuiHbo2o cepedosuiya). Teapumu 2-i 2pynu
CAYACUNU KOHMPOTIeM No 8ioHowenHio 0o meapun 1-i epynu. Teapunu 3-i epynu niodasanucs 0ii Hb abo MTBE y
cnonyyenni 3i 3uudicenolo memnepamyporo nogimps 412°C. Teapunu 4-i epynu  niodasanucs izonbosawiii Oii minbku
suuoicenoi memnepamypu 412°C, mobmo 6ynu koumponem no eioHowerH0 00 meapur 3-i 2pyni.

Ananiz pesynromamie eKCnepUMEHmMAnbHUX oanux ocooaugocmeu imynomoxcuynoi 0ii HE ma MTBE 6 ymogax
X010008020 cmpecy CGIOUUMb NPO Hanpyey IMYHHOI cucmemu aaOOPAMOPHUX MBAPUH, KA BUPAICAEMbCS
npoepecylouoio  iM@OneHiclo ma 3HUNCEHHAM  (hazoyumaphoi aKxmueHocmi Heumpo@inie w000 NOIUHAHMHSI
KCeHOOiomuKis, 0cooueo Hanpukinyi nepiody esedenns (nicia 30 ggedenv).

Imynomoxcuuna dis Hb ma MTBE ¢ ymosax memnepamypHozo OnmuMymy Cei0YUums npo mumudacogy Hanpyey
iMYHHOI cucmemu, a came — JeUKOYUmMo3 ma Jjetikonenis Ha emani auwe nicia 5 ma 15 3ampasok. Hanpuxinyi
3ampagoyHo20 nepiody NopyuleHs NOKA3HUKIe cmany imynnoi cucmemu npu 0ii Hb ma MTBE 6 ymosax memnepamypHozo
ONMUMYMY He BIOMINANOCA, WO MOdCe CEIOYUMU NPO NOUMUEHY AOANMOCHPOMONCHICMb OP2aAHI3MY 1AO0PAMOPHUX
meapur Ha Oito ximiynux yunnukie (HB ma MTBE) 3a maxkux memnepamypHux ymoas.

Takum uunom, cnonyuena Oist na opeanism Hb ma MTBE na pisHi ix eghekmusHux KOHYeHmMpayit ma 3HUNCEHOT
memnepamypu 00YMO8IH0E HeCAPUAMAUBUL BNIUE HA AOANMOCHPOMOACHICMb opeanizmy. Omarce, OaHi XIMIUHI CNOYKU
Ha cmadii ¢izionoeiunoi adanmayii, mobmo 00 PopMySaHHs NAMOIOSIYHO20 NPoOYecy, YCKIAOHIOIOMb (BOPMYSaAHHs
cneyughiunux i HecneyudiuHux peakyiti, 6i0N0GIOANLHUX 3a AOANMAYII0 OP2AHIZMY 00 Oii THU020 YUHHUKA BUPOOHUYUO20
abo omouyu020 cepedosuwa — 3uudnCeHol memnepamypu nogimps. OcmawHill, y €600 uepey, Cmeoproe 000amKose
HABAHMAICEH S HA OIOXIMIUHI cucmeMu 0emoKCcuKayii, npuzeooums 00 ix po3oaiaHco8anocmi ma 3miHu WEUOKOCI
biompancgopmayii Ximiunoeo azenma i W8UOKOCMI PO3BUMKY MOKCUYHO20 NPOYEC).

Knrouosi cnosa: memunmpembymunoguii  eip, HimpoOeH301, X0N0008ull cmpec, Cnoayuena  Ois,
IMYHOMOKCUYHICIMb, A0ANMOCAPOMON}CHICMb.

YMOBH HaBKOJIMIIHBOIO CEPENO- CepeloBUIa, SK NPUPOJHOrO, TaK 1
BUIIA Yy 3HAYHIA Mipl BHU3HAYAIOTh HITYYHOT'O MOXOKEHHS.
PIBEHb 3aXHCHHUX CUJI OpTaHi3MYy JIIOJIU- [I{opiYHO y HABKOJUIIHE CEPEIIO-
Hu. lle BigHOCHTBCA 1O LIMPOKOTO BUIIE MOTpaIUIsie BCE OUIbLIE HOBHUX
CHeKTpy (HaKkTOpiB  HABKOJIHUIIHBOTO XIMIYHUX pedyoBHH. Lle npusBoauTh 110
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0e3nepepBHOI 3MIHM XIMIYHOTO CKJIay
CEpeNOBUINIA TMPOKUBAHHS  JTFOUHH.
Kpim Toro, Ha mroauHy BILIUBAIOTH 1
IHIIl IOKIJUIMBI YWHHUKH  JOBKIJLIA,
30kpeMa (pizuunoi npupoau. HaitbinbImn
BaroMMM HECIPUSATIMBUM BIUIMBOM Ha
37I0pOB’Sl JTIOJIMHU MO>KHA BBa)KaTH JI110
XIMIYHUX YUHHHKIB caMe y CIIOJy4YeHHI
31 3HIKEHOI TEMIIEPaTypor0 MOBITPS
[1, 12].

CnonydyeHa Jisi Ha Oprafism
KCEHOO10THKIB Ta (i3uuHUX (PaKTOpPIB
HaBKOJIUIIHHOTO cepesloBuIIa y
OUIBIIOCT] BUNAAKIB CYIPOBOKYETHCS
MPOSIBOM CHHEpreTuYHuX edektiB. Lle
OOyMOBJIGHO TIepIl 3a BCE THUM, IO
B3a€MO3ATCKHUNA e(PeKT XIMIYHUX 1
¢bi3uyHuX (HaKTOPIB CEepeOBUILA MPO-
SBJIIETBCSI Y THX BHITQIKaX, KOJH TPHU
MEeBHIN 1HTEHCUBHOCTI BIJIUBY OJIHOTO 3
HUX 3HIDKYETHCS 3arajlbHa pPeaKTHB-
HICTh OpraHi3My 1 MIJBHIIYETHCS
YyTJUBICTh HOTro J0 Al  1HIIOrO
YUHHUKA.

Bmnue temmneparypHoro ¢gaxropy
OOYMOBJICHHM  3MIHOK  IIBHUJKOCTI
MPOTIKaHHS TOKCUYHOT'O TMPOIECY Ta
(YHKIIIOHATBHOTO CTaHy OpraHizmMy
(MABUIIEHHSIM YYTJIMBOCTI OpraHizmy
JI0 TOKCHYHOI 1ii KCEHOOIOTHKIB,
MOPYIIEHHSIM  MEXaHIi3My TepMope-
TYJsIii Opra”i3My 1 BOJZHOCOJIBOBOTO
00OMiHY, KpOBOOOIT'Y, IUXaHHSI Ta THIITUX
6ioximMiuHuX Mpo-1eciB). [Ipu npomy, 3
oHOTO OOKY, BIJOYBA€THCS BIUIMB
KCEHOO10THKa Ha 3MIHEHUM OpraHi3m, 3
IHIIIOTO — B3AaEMOJIS OpraHi3My Ta
KCEHOOI0THKAa  3HWXKYE  CTIMKICTh
Opra”izMy 10 Jii 3HW)KEHOI TemIe-
paTypu. BHacaiiok 1poro ogHOYaCHUN
BIUIMB HA  OpraHi3M  HIKIJJIMBUX
PEUYOBMH 1 3HIDKEHOI TEMIEparypu
HaBKOJUIIHHOTO CEPEOBHINA TTPU3BO-
IUTh 10 HENpPONOPLIMHOrO MiACYMO-
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BYBaHHS IXHIX O10J0r1YHUX €(EeKTIB,

BUKJIMKAIOYM TaK 3BaHUUA «CHHAPOM
B3a€EMHOTO OOTsDKEH-H» [2].
MeTtuntper0yTunoBui edip

(MTBE) — cunTeTnyHa XiMidHa pedo-
BUHA, SIKa ITUPOKO BUKOPUCTOBYETHCS Y
O0araTbOX Taly3sx IPOMHCIOBOCTI.
Haii0inpmr  mmpoko — SK  aHTH-
JeToHaliiiHa g00aBka A0 O€H3uHYy. 3
JOJIaBaHHAM /10 OCH3MHOBUX (PpaKiriit
MTBE He nuiie ycyBaeTbest HeOe3neka
3a0pyAHEHHS CBHUHIIEM 00'€eKTIB
JOBKULISA, @ ¥ CYTTEBO IMIiJIBUIIYETHCS
JIETOHAIlIMHA  CTIMKICTh  IAJIILHOTO,
0COOJIMBO TPSMOTOHHOTO OCH3WHY Ta
OCH3UHY KaTaJiTUYHOTO PUPOPMIHTY
3BuuaiiHoro pexumy [4]. Kpim Toro,
MTBE migBumiye y  cymilieBuUx
NnajuBax €KOHOMIYHI MOKa3HUKU IXHbOI
MOTYXHOCTI Ta 3HAYHO 3HIDKYE BMICT
TOKCUYHUX PEYOBHUH Y BiMpaIibOBaHUX
razax: Ha 15 —30% okcuny Byrieio, Ha
7 — 8% — Byrnmesoanis [11, 14].

MTBE He mnOBHICTIO 3ropsie y
JBUTYHaX aBTOMOOLIIB 1 YaCTHHA HOTro
NOTpaIUIsie Yy TOBITPS Y HE3MIHEHOMY
crani. Takox, MTBE wMoxe mno-
TPaIUIATH Y TPYHTOBI BOJH 32 PaxyHOK
NOPOTIKaHHS MIA3EMHHUX pPe3epByapiB
najgpbHOrO Ta TpyOompoBoaiB. Buaci-
JIOK IHOTO 3a0pYAHEHHIO MOXYTh
N1J1aBaTUCh SIK aTMOC(epHE MOBITPA,
TaKk 1 BOJAa BOJHHUX OO0’€KTIB, IIIO
BUKOPHUCTOBYIOTHCS TUTST BOJIO-
MOCTauYaHHS Ta TOCIOAAPCHhKO-TIO0YTO-
BUX moTpeOd Hacenenus [8, 13, 15].
Takum arHOM, i I1i€T PEYOBUHM 3a3HAE
HIMPOKE KOJIO MPAIliBHUKIB Ta HaCEIEH-
HSI 3araJioM.

bimemie 97% cBiTOBOrO BHpO-
onuurBa HiTpoOenszony [HB] Buko-
PUCTOBYETHCS  SK  CHPOBHHA IS
aHuTiHy. HamiBmpoayktu Ha OCHOBI
aHUTIHY CJIYyXaTb CHPOBUHOIO ISt
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BUPOOHMIITBA TMPAKTUYHO BCIX (32
HEBEJIMKUM BUHSTKOM) KJIaciB OapBHU-
KiB, aHUIIH IIUPOKO BUKOPUCTOBYETHCS
JUIs  BUPOOHMIITBA TIOJIypeTaHy, a
TakoX Juisi  BupoOHuNTBa N-MeTu-
JAHUTIHY — BUCOKOOKTAHOBO1 MTPUCATIKA
IUTST aBTOMOOLIILHUX OCH3UHIB.

3 Hb Takox OTpUMYIOTH TaKi
XIMIYHI ~ CIOJNIYKH K, OCH3WIUH,
X1HOJIIH, a300€H30i1. B mpomucioBocTi
Hb mMpoko BHKOPUCTOBYETBCA K
PO3UMHHMK JJisl IIEJIOJIO3HUX €TepIB 1
alieTaTiB, a TaKoX IS OYUCTKHU
3MmaryBajgbHuX MacTwi. Kpim Toro, Hb
3aCTOCOBYETHCSI  MpPU  BUPOOHMIITBI
(dhapMIIpernaparis, MWjIa,  TOBapiB
noOyTOBO1 Ximii, CLIbCHKOTO-
CHOJIaPCBKUX  OTPYTOXIMIKAaTIB, B
nappyMepHiii  MPOMHCIOBOCTI,  SIK
BUXITHUN TPOAYKT IS OJCPKAHHS
BUOYXOBHX PEUYOBHH, pEareHr B
aQHATITHYHIA  TPaAKTUI, KOMIIOHEHT
MOJIIPYBAJIBHUX CKJIAJIB JJIs METAJIiB
[7].

[Ipoiecn cuHTE3y pEUYOBHMH Ha
ocaoBi Hb, piBHO sk 1 cuHTE3 camoro
HITPOOEH30Ty, TOB'I3aH1 3 MOXXJIMBUM
BUJIJIEHHSIM OCTaHHbOTO Yy TOBITPS
BUPOOHUYWX TIPUMIIIEHb, a TaKOX
3a0pyAHEHHAM OOJaJHAHHS, OJTY 1
HIKIPHUX MTOKPHBIB MPAIIOI0YUX, TOOTO
HeratuBHa qi1 HbB Ha opranism
MOB’si3aHa B OCHOBHOMY 3 Tpode-
ciiiHorO nisutbHICTIO. [IpoTe Bimomo, 110
npu cunte3l Hb BTpatu 31 cTiuHMMH
BOJAaMHU CKJIagaroTh OIu3bko 2% BIX
3arasibHOro BUpoOHHMIITBAa HbB. [leska
JacTHHA HOTro moTparnise y atMmochepHe
MOBITPS,, TPYHT, IO MOXE HECTH
noTeHIiiHy HebOe3neky nii HBb Ha
HACENleHHs, OCOOIMBO Ha Ty WOro
YaCTUHY, 110 MPOXKUBAE MOOIU3Y JIKe-
pen 3abpyaaeHHs [9].

Buxoasiun 3 akTyaJbHOCTI TEMH,
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METOI0 TIPOBEACHHS EKCIICPUMEHTAIb-
HUX  JIOCHIUKEHb OyJI0  BHUBUYCHHS
ocoOnuBocTert TokcnuHoi a1i MTBE Ta
Hb 3a kpurepisiMu 3MiH TOKa3HUKIB
CTaHy IMyHHOI CHCTEMH Jab0paTOpHUX
TBAapWH B yMOBAaX XO0JIOJIOBOT'O CTPECY Ta
B YMOBax TE€MIIE-PaTypPHOTO ONTUMYMY.

MATEPIAJIM TA METOAU
JOCJIIKEHDb

JlocnipkeHHsT  MpPOBOAMIM B
yMOBax MiATOCTpOro excriepumenty (1
MIC.  3aTpaBOYHOrO0  TMeEpioy) Ha
nabopaTopHuUX  TBapuHax  (crare-

BO3piIKX Imypax-camisx JiHii WAG).
3miiicaroBanyu 30-TH KpaTHE BHYTPIITHE
BBenenHs Hb a6o MTBE B mumyHok y
no31 1/10 JIso (70 mr/kr ans HB, 500
mr/kr s MTBE) Tta yrpumansasm
TBApWH y JIBOX PI3HUX TEMIIEpATypHUX
pexuMax 1o 4 roAuHu Ha AeHb, 5 pasiB
Ha TWKIeHb. [Ipu 1bOMY pedyoBUHU
BBOAWJIM y TIUIYHOK 3a JIOTIOMOTOIO
crnerianbHOoro 3oH1y — HB y Burmsiai 1%
pO3YMHY Ha  COHAIIHHUKOBIM  Oii
(TBaprHAM KOHTPOJIBHOI TPYNH Yy €KBi-
BaJICHTHIN /1031 BBOJIUJIN COHSIIIHUKOBY
onito), MTBE y Burisgai BOJHOTO
pO34MHY (TBapHHAM KOHTPOJBHOI TPy-
MM y €KBIBAJICHTHIN /1031 BBOAWIM -
CTWJIBOBAaHY BOAY).

TBapunu Oynu po3aiieHi Ha 4
rpynu no 6 TBapuH y KOxkH1i. TBapuHu
1-i rpynu migmaBamucs qii Hb a6o
MTBE npu TtemnepaTypi MOBITpS
25+2°C (mopmanbHa  Temmeparypa
HABKOJIMIITHHOTO CepenoBuia). TBapu-
HU 2-1 TPyIU — KOHTPOJIbHA TPYyIIa, IPU
Temmneparypi nosirps 25+2°C. Trapunu
3-1 rpymu migmaBanmucsa aii Hb ab6o
MTBE y cnomyyeHHl 31 3HUKEHOIO

Temneparyporo  mositps  4+2°C.
TBapunu 4-i rpynu T171aBaJTACST
1301b0BaHIA A1 TUIBKA  3HM)KEHOIL
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temneparypu 4+2°C, T06TO Oyim
KOHTPOJIEM I10 BiTHOIIEHHIO /IO TBAPUH

3-1 rpymm.
Pobory BukoOHaHO Ha Jabo-
paTOpHMX  TBapuMHaXx 3  EKCIEepH-

MeHTainbHOoO1010r1YHOI KiiHIkKn XHMY
3 ypaxyBaHHSIM HOpPM 30e-piraHHs,
JOTJISIAY 1 TOMYBaHHS, 3aTBE-PIKEHUX
3riJHO  OPUHIMUMOIB  «EBPONEUCHKOL
KOHBEHIIII TIPO 3aXUCT XpeOETHUX TBa-
pUH, SKi  BUKOPHCTOBYIOTBCS B
eKCMEPUMEHTAIbHUX Ta IHIIUX Hay-
koBux Isax (Jdupexrua 2010/63/EU
€BponeicrKoro mnapiiamMeHry Bijg 22
BepecHs 2010 poky [10] Ta yxBamu
[lepmioro HaliOHaJILHOTO KOHTpECY 3
oioetuku (Kwuis, 2007) [5]. Hocmigm
MIPOBOIMIIMCS B TIEPIIIiil MOJIOBUHI JTHS 3
ypaxyBaHHSIM IUPKATHUX pUTMIB [3].
XOJIONOBUM  CTpEC MOJECIIOBAIA B
ymoBax 200-11TpoBOi 3aTpaBOYHOI Ka-
MEpH 3arajbHOr0 NpU3HAYEHHS, J0/1aT-
KOBO 0OJIaJlHAHOI KOMIpKaMu, JUIs
130JIbOBAHOTO  BUIBHOTO PO3MIILICHHS
TBApWH, a TaKOX TEPMOEIEKTPUIHUM
OXOJIOJDKYIOUUM  TIPUCTPOEM  THITY
«TOBITPSA-TIOBITPSI», MO 3a0e3medye
OXOJIOJKYBaHHS TOBITPSIHOTO  cepe-
IOBUIIA B Aiana3oHi remmneparyp 4+2°C
[mat. Ne 39237].

HocnimpxyBanucs MOKa3HUKHU
CTaHy IMYHHOI CHCTEMH UIypiB, IO
3HAXOJUJINCSA B YMOBAax CIOJIY4eHOI Jii
MTBE Ta xonogoBoro ¢aktopy B AuHA-

mimi miciass 5, 15 Ta 30 BBeacHb.
KoHTponbHI TBapuMHM  3HAXOIUITHCS
TUIBKK B yMoOBaxX Jii 3HWKEHOI
TeMIiepaTypu (XOJIOAOBUIl KOHTPOJIb).
Jlist  iHTerpanbHOl OINIHKH IMYHHOTO
CTaTyCy BH3HAYaJIM 3araJibHy KIJIbKICTh
JICHKOIUTIB, IPOIIEHTHUN BMICT JIiM(]o-
IMTIB Ta HEUTpodUIiB, BIJICOTOK
HeUTpo-QUIiB, MmO  (arouuTyBaIu
(paronurapHa aKTUBHICTh HEUTPODLIIB
KpO-Bl), Ta piBEHb UUPKYIIOIOUYUX
imyanaux  komruiekciB  (LIIK)  [4].
KinpkicTh JIEMKOIUTIB, JTIMGOIUTIB Ta
HEUTpO(DUIIB BU3HAYAINA YHI(PIKOBAHUM
METOJIOM  MIApaxyHKy B  Kamepi
['opsieBa. @aronurapHy aKTHBHICTh
HEHUTpOo(dUTiB BU3HAYAH 32 TTOKA3HUKOM
daro-uraproro iHaekcy (PdI), TobTO
BIJICO-TKY KJITHUH, IO BCTYNWIU B
daromuTo3 BIIHOCHO 1IX 3arajibHOi
kubkocTl. Jlns ominku piBHa [IK
BUKOPUCTOBYBAJIM METO]I MPEIUITITAII{
3 3,5% pO3YMHOM MOJIETUICHTIIKOISA
[MIET-tect OI1280. Otpumani npaHi

OIPaIbOBAHO  3arajbHO-NPUUHATHUMHU
METOIaMH  CTAaTHCTUKH  (CcepemHs,
noxuoka CepEeNHbOI, KpUTe-Piid

BiporigHocTti Dimepa-CTbroeHTA).

PE3YJIbTATH TA iX
OBI'OBOPEHHS
JlaH1 IMyHHOTO CTaTyCy IIypiB, IO
spaxomwiucd g giero MTBE a6o Hb B
yMOBaxX TEMIIEPaTypHOTO KOMGDOPTY
HaBexeHl B Ta0u. 1.
Tabnuysa 1

Pesynbratu gociimkeHs iMyHosoriunoro crany urypis mnpu aii Hb ta MTBE B
YMOBax TEMIIEpaTypHOro ontumymy (t =25 + 2°C)

IToka3Hukwy, Kontpons HbB MTBE
N=6 (t = +25+2°C) (t = +25+2°C) (t = +25+2°C)
5 3arpaBok

JletikonmTH 12.40+0.40 16.40£1.19* 15.28+2.75*
Heiitpodinu 36.83+3.32 29.67£1.17 35.12+3.83
JlimpounTu 58.83+0.70 42.3345.33* 44.80+1.57*
IIK 8.50+0.58 7.40+0.30 6.60+0.83
daronuros 67.15+1.52 66.21+1.77 65.83+2.35

77



Bauuncekuii P.O., Baunnceka 51.0., 2019

15 3arpaBok
JlefikorutH 12.75+0.76 16.42+0.91* 13.15+1.77
Heiitpodinu 31.50+2.08 26.43+3.03 29.7745.82
Jlimponuru 69.17+4.61 44.17+£3.75* 57.51+0.76*
LIK 21.6745.87 19.52+1.89 20.7541.20
daronuros 72.81+1.24 69.27+2.52 66.42+3.50
30 3arpaBok
JlefikouTH 13.0840.35 13.43+0.35 12.48+0.44
Heiitpodinn 38.67+2.97 33.00+1.88 32.43+1.94
Jlimporuru 67.80+2.60 63.16+3.41 64.20+1.69
LIK 13.58+2.64 11.08+2.93 10.83+1.92
darouuTos 75.00+2.74 69.61+1.29 69.17+2.92

[MpumiTka: * — pi3HuLs 3 KoHTpoJeMm Biporigaa (P<0,05)

Tokcuuna nit Hb ta MTBE B
yMOBaX TEMIIEPATyPHOTO0 ONITUMYMY Ha
MOPYIICHHS MMOKa3HUKIB CTaHy IMyHHOI
CUCTEMH IIIypIB Ma€ CXOXICTh (JIMB.
tabn. 1). A came, Ha erami mcusd 5
3aTpaBOK, MPU3BOJINAIIA IO CTATUCTHYHO
3HQYUMOT'O  TIJBHUINEHHS  KUIBKOCTI
JICHKOIUTIB Ta 3MEHIICHHS KUTHKOCTI
JTiM(OUUTIB, Y MOPIBHSAHHI 3 KOHTPOJIb-
HOolO Tpymnot. Ha eram micns 15
3arpaBok TokcuyHa nis Hb npusBonuna
10 JEMKOLMTO3Yy, TaK0X Ha LBbOMY XK
etami crnocrepiranaca JiMoneHis, sK
npu aii Hb, tak 1 MTBE. Hanpukinii
3arpaBo4HOrO nepiony (micius 30 3arpa-
Bok) a1 Hb ta MTBE B ymoBax
TEeMITepaTypHOTO ONITUMYMY HE ITPU3BO-
JWIa 10 3pYIICHHS TMOKAa3HUKIB CTaHy
IMyHHOI CHICTEMH, III0 BHBYAJIUCSA B
MOPIBHAHHI 3 KOHTPOJIBHOI T'PYIIOI0
1a60paTOPHUX TBAPHH.

TakuM 4YMHOM, OTpUMaHI EKCIIepH-
MEHTAJIbHI JIaH1 CBITYaTh IPO TE, IO B

yMOBax TeMIEPaTypHOr0 ONTUMYMY Ha
MOYAaTKOBOMY  €Talli  EKCIIEPUMEHTY
(mcms 5 Ta 15 3arpaBoK) iMyHO-
tokcuuHa 111 Hb Ta MTBE npuszBoauna
0 TpurHideHHs JdiMdomnoedy ado
MPUCKOPEHHs 3arubeni JimM@onuTie, a
TaKOX JI0 TIOSIBU BIJMOBITHOI 3aXUCHOT
peaxiiii opra”iamMy Ha Jiif0 €K30T€HHOTO
arerra (Hb a6o MTBE) — nelikomuTo3sy.
HampukiHii  3aTpaBo4HOro  mnepiony
(micst 30 3arpaBok) it Hb ta MTBE
HE TMPU3BOJAWIA 1O 3PYIICHHS TIOKa-
3HHUKIB CTaHy IMyHHOI CUCTEMH IIYiB,
[0 MOXKE€ CBITYUTH TIPO TO3UTHBHY
aIanTOCIIPOMOXKPICTh OpraHi3My J1abo-
paropHux TBapuH Ha ait0 Hb a6o MTBE
B YMOBaX TEMIIEPATypPHOTO ONTUMYMY.

PesynpTaT ekcnepuMeHTaTbHUX
JOCITIHKEHB 3PYIIICHHS ITOKa3HUKIB CTa-
HY IMyHHOI cucTemH 1mypiB npu 1ii Hb
ta MTBE B ymoBax X011010BOT0 CTpECy
MpUBEJICHI B Ta0. 2.

Tabnuys 2

Pesynbratu gociimkeHs iMyHonoriunoro crany mypis npu jaii Hb ra MTBE B
yMOBax xo101080ro crpecy (t = 4+2°C)

IToka3Huku, KonTpons Hb MTBE
N=6 (t = +442°C) (t=+4 £2°C) (t = +442°C)
5 3arpaBok

JlelikonuTH 10.55+0.90 21.8346.17 8.10+0.81**
Heiitpodinn 35.3344.29 22.83145.94 34.50+3.38
JlimpounTr 64.17+4.09 77.174£5.94 65.50+3.38
IIK 7.38+£1.34 4.78+£1.34 6.40+1.36
®daronuros 67.17+£1.74 59.17+4.48 43.50+2.32*
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15 3arpaBok
JletfikouuTtn 11.20+1.33 8.06+1.22 9.14+1.13
Heiitpodinu 26.60+3.36 23.60+3.01 20.40+2.50
Jlimdorturu 73.40+3.36 62.4045.01 79.60+2.50
1K 17.20+2.29 18.48+1.48 17.90+0.89
ParoiuTo3 72.60+1.72 65.80+0.97* 64.40+2.09*
30 3aTpaBok
JleiikonuTH 13.65+2.21 11.27+4.24 6.50+0.56*
Heiitpodinu 40.17+4.29 31.17+2.37* 20.67+3.05*
Jlivdoruru 70.7740.75 64.82+1.36* 61.63+2.29*
1K 11.2243.60 12.83+1.62 10.33+1.82
DaromuTo3 69.67+1.28 49.67+2.50* 53.00+1.18*
[MpumiTka: * — pizHuns 3 KoHTpoJeMm Biporiana (P < 0,05);
** _ pi3HUIL 3 KOHTpoJsieM Oau3bka a0 BiporigHoi (0,05 <P <0,1)
Pe3ynbrati 1MyHOTOKCHYHOT [ii MTBE. IlIpossB  nmaHMX  3pYLICHb
Hb ta MTBE B ymoBax X010m0BOro 0COOMBO  TOMITHUM  CTAHOBHUTHCS
CTpEeCy HOCSTh JEII0 1HIIWK XapakTep HaIpUKIHI ekcriepuMeHty (micas 30
HIK PE3yJbTaTH MOMEPETHBOTO JOCII]I- 3aTPaBOK).

KEHHS, aJie TEXK MAalOTh 3arajibHi PUCH,
0COOJIMBO HAIPHUKIHIII 3aTPaBOYHOIO
nepiony (muB. Tabm. 2).

Tak, nmis MTBE B ymoBax
XOJIOIOBOTO CTpeCy MPHU3BOIMIA JIO
CTAaTUCTUYHO 3HAYMMOTO 3MEHIICHHS
KUILKOCTI JICHKOLIMTIB Ha eTamax ITicis
S T1a 30 3arpaBoOK, YOro He
crioctepirasiocs npu aii Hb Ha nux xe
eranax. TakoXX HaNpUKIHII 3aTpa-
BOYHOrO mepioxay, sk npu naii Hb tak 1
MTBE 3apeecTpoBaHO CTAaTUCTUYHO
3HAYMME 3HWKEHHS KITBKOCTI HEUTpO-
¢ ta  mimdonurie. DI Oys
CTATUCTUYHO 3HAYMMO TTOHIKCHUM TIPH
nii 000X XIMIYHMX areHTiB MPaKTUYHO
Ha yCiX eTamax eKCIepUMEHTY.

TakuM 4rHOM, PE3yIBTATH BUBYE-
HHS IMYHHOTO CTaTycy IIypiB TIpH
BBegeHHi Hb abo MTBE B ymoBax
XOJIOJIOBOTO CTPECY BUSIBWIW HAIPYTy
IMyHHOI CHCTEMH J1a0OpaTOpHUX TBa-
pUH, TIPO IO CBIAYHATH JTIMGOTEHIs,
3HIDKEHHSI KUIBKOCTI HEHTpodimiB Ta
®I. Ile cBiAUUTH MPO 3HUKEHHSA (Paro-
[UTAPHOI ~ aKTUBHOCTI  HEUTpo(d1iIiB
I0JI0 TTOTJIMHAHHS YY)KOPiTHUX arcH-
TiB, y HamoMmy Bunaaky — Hb abo
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Cnix 3a3HauuTH, WO [ BH-
3HAYEHHSI MOXKJIMBOI'O BIUIMBY XOJIO-
JIOBOrO YMHHUKA Ha 3pYyLICHHS IOKa-
3HHUKIB CTaHy IMyHHOI CHUCTEMH IIYiB,
[0 JOCJIIKYBAJIUCS, OyJIO TMPOBEAEHO
NOPIBHSAJIBHY XapaKTEPUCTHKY PE3YJib-
TaTiB MK JIBOMa KOHTPOJbHUMU
rpynaMu: «KOHTPOJIb — 3HWKEHA TeMIIe-
parypa» (t = 442°C) i «xoHTpomL —
TepMoOHeiTpanbHa 30Ha» (t = 25+2°C).
[Ipy mNOpIBHAHHI PE3yNbTATIB MK
JIBOMa KOHTPOJBHUMU TPYIaMU CTAaTH-
CTUYHO 3HAYUMOI PIZHUII YHPOAOBXK
BCHOTO EKCIIEPUMEHTY HE BUSIBIICHO.

BUCHOBKU

1. Amnani3 pe3ynbTaTiB
eKCMIEPUMEHTAIBbHUX JIaHUX O0COOJIH-
BocTel iMyHoTokcumuHoi aii HBb Ta
MTBE B ymoBax XOJI0HOBOrO CTPECY
CBITYHUTH IIPO HAINpPYTy IMyHHOI CUCTe-
MU J1a00paTOPHUX TBAPHH, SIKa BUSIBIIS-
€THCSI MPOTPECYIOYOI0 JIIM(POTICHIEIO Ta
3HIDKEHHAM (ParonuTapHoi aKTUBHOCTI
HEUTPODLIIB 1100 MOTJTUHAHHS Y>KO-
PIIHUX areHTiB, OCOOJMBO HANPUKIHII
3aTpaBoyHoro mepioxy (micis 30
3aTPaBOK).
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2. ImyHoTokcuuna aist Hb Ta
MTBE B ymoBax TeMIepaTypHOro
ONTUMYMY CBIJYHTH IPO THUMYACOBY
HAmpyry IMyHHOI CHCTEMH, a caMe —
JIEUKOLIMTO3 Ta JIEHKOIIEHIA Ha eTarll
auame micas 5 Ta 15 3aTpaBok.
Hampukinii = 3atpaBo4HOro  mepiony
3pyILIEHb IOKAa3HUKIB CTaHy IMYHHOL
cuctemu 1ipu 11ii Hb Ta MTBE B ymoBax
TEMIIEPaTypHOTO ONTUMYMY HE BIJIMI-
qyajocs, 10 MOXE CBIAYUTH TPO
MO3UTUBHY aJIalITOCIIPOMOXKHICThH Opra-
HI3MY J1a0OpaTOpPHUX TBAapUH Ha Jii0
ximiuanx unHHUKIB (Hb a6o MTBE) 3a
TaKUX TEMIIEpaTypHUX YMOB.

3. Cronmyuena fisi Ha opra-
HisM Hb abo MTBE na piBHI ix
e(heKTUBHUX KOHIICHTpAIlii Ta
3HIDKEHOI TeMIepaTypu OOYMOBIIIOE
HECTIPUATIMBUN BIUIMB Ha aJanTo-
CIPOMOXKHICTB OpraHizmy. JlaHi XimMi4Hi
CIIOJIYKM Ha cTtamli  ¢iziogoriyHoi
aganTartii, To0To 10 popMyBaHHS MATO-
JIOTIYHOTO ~ TIPOIECY, YCKIIATHIOIOThH
dbopmyBaHHs crieliupIYHUX 1 HECTIEIH-
GIiyHMX peakiliid, BIANOBiZANBHUX 32
aJlanTallilo oOpraHiaMy 10 Jii 1HIIOTrO
YUHHUKAa BHUpPOOHHMYOro abo oTo-
YYKUOr0 CEpPEeNOBUIIA — 3HUKEHOL
temriepaTypu mnoBiTpsa. OcTaHHINA, Yy
CBOIO 4E€pry, CTBOPIOE JI0AaTKOBE Ha-
BaHTAXXEHHS Ha OI10XIMIYHI CHCTEMH
JETOKCUKAIlll, TMPU3BOAUTH JI0  1X
p030aJaHCOBAHOCTI Ta 3MIHM IIIBU/I-
KocTi  OloTpaHcdopmMaliii  XIMIYHOTO
areHTa Ta IMBHIKOCTI PO3BUTKY TOKCHY-
HOT'O TIPOIIECY.
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THE STUDY OF THE STATE OF THE IMMUNE SYSTEM OF RATS IN THE ACTION OF
NITROBENZOL AND METHYLTRETBUTYL ETHER IN CONDITIONS OF COLD STRESS AND
UNDER TEMPERATURE OPTIMUM

R.O. Bachinsky, Ya.0. Bachynska

The article describes the results of experimental studies aimed at investigating toxic effects of methyl
tertbutyl ether [MTBE] and nitrobenzene [NB] according to the criteria of changes in the immune system
status of laboratory animals in conditions of cold stress and in conditions of temperature optimum.

The research was carried out in the conditions of a subacute experiment (during one month of
experiment) on laboratory animals (adult WAG male rats). The NB or MTBE were injected into the stomach
at a dosage 1/10 LD50 (70 mg/kg of NB and 500 mg/kg MTBE) thirty times, the experimental animals were
kept in two different temperature conditions during four hours five times per week.

The animals were divided into 4 groups, six animals in each group. The animals of the first group were
subjected to NB or MTBE at an air temperature of 25#2°C (normal ambient temperature). The animals of the
second group served as a control group for the first one. The animals of the third group were subjected to NB
or MTBE in combination with the lowered air temperature of 4£2°C. The animals of the fourth group were
only subjected to the effect of the reduced temperature of 4+20°C, that is, they were a control group for the
ones of the third group.

The analysis of the results of the experimental data about the features of the immunotoxic action of NB
and MTBE under conditions of cold stress indicates the tension of the immune system of the laboratory
animals, which is manifested by progressive lymphopenia and a decrease in the phagocytic activity of
neutrophils in absorption of foreign agents, especially in the end-period.

The immunotoxic effect of NB and MTBE under conditions of temperature optimum indicates a
temporary immune system tension, namely leukocytosis and leukopenia at the stage only after 5 and 15
priming. At the end of the priming period, shifts in the immune system's performance under the effect of NB
and MTBE under temperature optimum conditions were not observed, which may indicate a positive
adaptability of laboratory animals to the action of chemical factors (NB and MTBE) under such temperature
conditions.

The combined effect of NB and MTBE on the body at the level of their effective concentrations and low
temperature causes a detrimental effect on the adaptability of the body. Thus, these chemical compounds at
the stage of physiological adaptation, that is before the formation of the pathological process, complicate the
formation of specific and nonspecific reactions responsible for the adaptation of the organism to the effect of
another factor in the production or environment — a low air temperature. The latter, in turn, creates an
additional load on biochemical detoxification systems, leads to their imbalance and changes in the rate of
biotransformation of the chemical agent and the speed of development of the toxic process.

Key words: methyl tertbutyl ether, nitrobenzene, cold stress, combined effect, immunotoxicity,
adaptability.
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