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Heas. M3yunTs moBpekaaloiee BO3AEHCTBHE JUXIOpITaHa Ha (DYHKIMOHAIBHOE COCTOSIHHE HeHTPO(DHIIOB U IIe-
PHTOHEAIBHBIX MaKpO(haros.

Mertoppl. JluXI0p3TaH BBOAMIIH )KUBOTHBIM BHY TPHIKETYA0UHO €KETHEBHO B OJIMBKOBOM Macie B 03¢ 0,84 mr/kr
maccel Tena B rTeueHwe 60 pHed, uto B CcymmapHoi jgose cocrasuno 0,1 LD,. Onpexpensnu Koanyec-
TBO JEHKOIUTOB, HEHTPO(UIOB ¥ THMGOIHUTOB B epruhepHIecKoll KPOBH, HHTCHCHBHOCTH KHCIOPOI3aBUCUMOTO Me-
Ta00aM3Ma (MHAYLHPOBAHHBIA TECT ¢ HUTPOCUHUM TETPA30JIUeM), aHTUMUKPOOHYIO aKTUBHOCTb B YCIOBUAX (pyHK-
LUOHHPOBAHMS M OJIOKAJBI (A3MJ0OM HATPUsI) KHCIOPOI3aBUCUMBIX (PAKTOPOB MUKPOOUIMIHOCTH, COACPIKAHNE MHe-
JIOIIEPOKCHIA3bl U KATHOHHBIX O€JIKOB B HeHTpodUIax U mepuToHeaIbHEIX Makpodarax. Pe3yasraTsl perucTpupoBaiu
Ha CJIEAYIONIUH [eHb MOcIe OKOHYAHUS BBEICHHUS TOKCUKAHTAa. DyHTHUIMIHYIO aKTUBHOCTH ONPEAECNIAIHN 10 YHCILY
kosoHneobpasyromux exunn C. albicans, BRIpOCHINX 4epe3 3 CyT Ha CpeJie BBICEBa.

PesyabraTbl. MHTOKCHKAIMS TUXIOPITAHOM B TeueHHe 60 aAHel MpUBOAHUT K GOPMUPOBAHUIO JICHKOIICHHH IIpe-
UMYILIECTBEHHO 3a CYET YMCHBIICHUS YHCIIA HEHTPOGUIOB IPU CHHXKCHUH H KOJIMYECTBA JTUMQOIUTOB. DTO CONIPO-
BOJK/IA€TCsl YTHETEHHEM KHCIOPOA3aBUCHMOro KMJIJTHHIA HEHTPO(GUIOB B pe3yibTaTe IOJAAaBICHUS IEPOKCHIA30HE-
3aBUCHMBIX MEXaHM3MOB MHKPOOHIIMIHOCTHU (yMEHBIIAETCsl 00pa30BaHMUe aKTHBHBIX (GopM kuciopona). Kpome Toro,
IPOUCXOAUT CHIKCHUE aKTHBHOCTH KHCIOPOJHE3aBUCHMBIX MEXaHU3MOB KHJIIMHTA, YTO KOPPEIUPYET C yMEHbIIe-
HHEM B HHX yPOBHS KATHOHHBIX 0€JIKOB. BBIABIEHO TaK:Ke M0/1aBJIeHHE OKCUAAHTHBIX M HEOKCH/IAHTHBIX MEXaHU3MOB
MHUKPOOUIIMIHOCTH IEPUTOHEAIBHBIX MaKpo(aros. IT0 CONPOBOKAACTCS CHIPKEHUEM HHTEHCUBHOCTH KUCIIOPOI3aBH-
CHMOT0 MeTab0I1M3Ma, aKTHBHOCTH MHEJIONEPOKCHIa3bl H YPOBHS KATHOHHBIX OCJIKOB B JAHHBIX KIETKaX.

BoiBoa. MnTokcukanus quxiopstaHoM B Tedenne 60 aueit B cymmaproii go3e 0,1 LD, okasbiBaer riy6okoe mo-
BpeXkJaroniee Bo3eHCTBIE Ha KIETKH (aromuTapHOro 3BeHa HeCHEeNU(UIECKOH Pe3NCTEHTHOCTH: IPOHCXOTST (Gop-
MHpOBaHHE JCHKONECHUH, yTHETEHHE OKCHIAHTHOTO MeTa0O0NIM3Ma M MHKPOOHIMIHOH aKTUBHOCTU HEHTpO(HUIOB U
MOHOHYKJICAPHBIX (haroLUTOB.

KaiodeBble ci10Ba: THXJIOPITAH, TOTHMOP(HOS ICPHEIE JICHKOUTEL, IEPUTOHEAIBEHBIE MaKpO(haru, MUKpOOHIIUI-
Hasi aKTUBHOCTb.

IMPACT OF DICHLOROETHANE ON THE MICROBICIDAL ACTIVITY OF NEUTROPHILS AND
MONONUCLEAR PHAGOCYTES

1L.A. Men’shikova, N.A. Mufazalova, F.Kh. Kamilov, L.F. Mufazalova

Bashkir State Medical University, Ufa, Russia

Aim. To study the damaging effect of dichloroethane on the functional state of neutrophils and peritoneal
macrophages.

Methods. Dichloroethane was administered to animals intragastrically daily in olive oil at a dose of 0.84 mg/kg of
body weight for 60 days so that the total dose was 0.1 of 50% lethal dose. The number of leukocytes, neutrophils and
lymphocytes in peripheral blood, intensity of oxygen-dependant metabolism (induced test with nitro blue tetrazolium),
antimicrobial activity in the conditions of functioning and blockade (by sodium azide), oxygen-dependent factors
of microbicidity, content of myeloperoxidase and cationic proteins in neutrophils and peritoneal macrophages were
measured. The results were recorded the next day after introduction of the toxicant. Fungicidal activity was measured by
the number of colony-forming units of C. albicans, growing on day 3 at culture medium.

Results. Intoxication with dichloroethane for 60 days leads to the formation of leukopenia, mainly due to the
decreased number of neutrophils while reducing the number of lymphocytes. This is accompanied by inhibition of
oxygen-dependant killing of neutrophils as a result of suppression of peroxidase-dependant mechanisms of microbicidity
(the formation of oxygen active forms decreases). Besides, decrease of activity of oxygen-independant mechanisms of
killing develops, which correlates with a reduction of cationic proteins level. Suppression of oxidative and non-oxidative
mechanisms of microbicidity of peritoneal macrophages. This is accompanied by a decrease of oxygen-dependant
metabolism intensity, myeloperoxidase activity and cationic protein level in these cells.

Conclusion. Intoxication with dichloroethane for 60 days in a total dose of 0.1 of 50% lethal dose has a profound
damaging effect on the cells of phagocytic link of nonspecific resistance: formation of leukopenia, suppression of
oxidative metabolism and microbicidal activity of neutrophils and mononuclear phagocytes occur.

Keywords: dichloroethane, polymorphonuclear leukocytes, peritoneal macrophages, microbicidal activity.

OnHau3 akTyalnbHBIX MeTUKO-Ononornyec-  auxJopartad ([1X0D), mupoko mpuMeHsieMblid B
KUX MPOOJIEM — M3y4YEHHE TOBPEXNAIONIETO TIPOM3BOACTBEC XJTOPBUHMIJIA B TTOJIUXJIOPBUHH-
HeﬁCTBHﬂ OKOTOKCHKAHTOB Ha OpraH1u3M 4¢€J10- JIOBOU IIPOAYKIUU B KAYECTBE PACTBOPUTEIS
Beka. K uucity 3Tux cCOequHEHNU OTHOCUTCS U OTPABIISIONINX BEIICCTB, U 00€3KNPHBAHS
W YUCTKH o€k b1 [1-3].

Anpec nis nepenucku: i-menshikova@bk.ru Octpeie oTpaBieHus XD mnpu aBapusx
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JKCcHepUMeHTAJIbLHAS MeTUIIMHA

Ha XHMHYECKHX MPOU3BOACTBAX XapaKTEpH-
3yI0TCs BBICOKOW cMepTHOCTHIO [1]. IIpu aTom
nonaganue J[XD B mMouBy, BOAY M BO3AYyX, a
TaK)Ke JUINTEIbHBIH KOHTAKT B IpoOIecce pa-
00THl Ha TPOM3BOJCTBE MOTYT HPHBOIAUTH
K XpoHHYecKoil mHTOKcmKammu XD [1-3].
[IpoHuKkast B OpranusM 4eynoBeKa uepes3 Hemo-
BpeXKACHHBIE KOKHBIE TOKPOBBI, JbIXaTEb-
HBIE TyTH, MHUIIEBAPUTEIBHBIN TpakT, XD
OKa3bIBaCT IUICHOTPONHOE MOBPEXKAAIOIIEE
newcreue [1, 2, 4, 5].

HecmoTpst Ha MHOTONIETHEE HM3ydeHHE He-
raTuBHOro Bo3zeicTBus [IXD Ha UMMYHHYIO
CHCTEMY, OCTAETCsl OTKPBITBIM BOIIPOC TTOBPEXK-
JICHUS! TOKCUKaHTOM HEHTPO(HIIOB 1 MOHOHYK-
JIeapHbIX (aroluTOB, KOTOPBIM MPUHAJICKHUT
BeIyIIasi pojib B TIEPBON JIMHUM 3AIINTHI Op-
raansma [1, 6-9]. IlockonbKy HeHTpoduIBl 1
MOHOHYKJICapHbIe (aroiUThl HCKIIOYUTEIBHO
qyBCTBUTEIbHBI K MUHUMAJIbHBIM H3MEHEHU M
romeocrasa, (aronuTapHble peakIuu CIyXkKaTr
WHAWKATOPOM COCTOSIHUSI UMMYHHOH CHCTEMBI
B uesnom [8, 10—12].

B cBa3n ¢ oTHM nenbl0 HCCleAOBaHUMN
ctajo u3ydenue BiusHUA XD Ha QyHKIHO-
HaJbHYIO aKTHBHOCTH TOJIMMOPQHOSIEPHBIX
neiikonutoB (IIMSJI) m mnepuTOHEaNbHBIX
Makpogaros ([IMD).

IIpoBeneHo 3KCHEepUMEHTaIbHOE HCCIIe-
JoBaHHE. ODKCIEPUMEHTHI BBITOJIHEHB Ha
30 OenbIXx HEMHOPEIHBIX KpBICAX C Maccoi
tena 180-200 r. JKMBOTHBIX comepkalu B
CTAHJIAPTHBIX YCIIOBHSX BHBapHUs C €CTEC-
TBEHHBIM CBETOBBIM pPEXUMOM, Ha CTaH-
JapTHON JueTe 1abopaTOPHBIX >KMBOTHBIX
(COCTP 50258-92), ¢ cobmronerneM Mex-
JYHapOJIHbIX pexkoMeHaanuil EBponeiickoil
KOHBEHIIMH TI0 3aIUTE IT03BOHOYHBIX KH-
BOTHBIX, HMCHOJB3YyEMBIX HPHU HKCIEPUMEH-
TaJBHBIX HCCJIENOBAHUAX, a TAKXKe MPaBHII
nabopaTOpHONW NPaKTHKH IPH HMPOBEIECHUHU
JOKJIMHUYECKUX HccienoBaHuil B Poccuii-
ckoit @eneparnuu (PO; TOCT 3 51000.3-96 u
51000.4-96) u mpuka3a MuHHCTEpCTBA 311pa-
Booxpanenusi PO Ne267 ot 19.06.2003 «O6
YTBEPXKICHUHU MpaBui 1a00paTOPHON Mpak-
tukn» (GLP).

JKuBoTHbIE ObLIH pa3zesIeHbl Ha JIBE I'PYII-
161 (110 15 )KUBOTHBIX B IpyHIe): IepBast rpy-
1a — KOHTPOJIb (MHTAaKTHBIC )KUBOTHBIE), BTO-
pas rpynma — >KMBOTHEIE, moxydasmue [IX0.
J XD BBOIUIN KUBOTHBIM BHYTPHUKEIYIOUHO
€XKETHEBHO C MOMOINBIO CIEI[HAIbHOTO 30Ha
B OJIMBKOBOM Maciie B 03¢ 0,84 MI/Kr Maccel
Tena B TeyeHue 60 nHEH, 4TO B CyMMapHOH
nose cocrasuno 0,1 LD, [13]. Kourponbsuas
rpynmna >KMBOTHBIX MOJydYana BHYTPHIKEIY-
416

JIOYHO PaBHBIN 00BEM OJTMBKOBOTO Macia.

Onpenensiny  KOIUYECTBO  JICHKOLUTOB,
HEHTpoUIOB 1 TUMPOIMTOB B epudepuyec-
KOM KPOBH, HHTEHCHBHOCThH KHCIIOPO/I3aBHUCH-
MOro Merabonu3ma (MHAYIUPOBAaHHBIH TECT
¢ HUTpocHHUM TeTpazonueM — HCT-tect),
AaHTUMHUKpPOOHYI0 akTHBHOCTH [IMSIJI u [IM®D
B YCJOBHSIX (DYHKIIMOHMPOBAaHUS U OJIOKa/IbI
(a3mmoM HATpHs) KUCIOPOA3aBHCHUMBIX (paK-
TOPOB MHUKPOOHMIIMTHOCTH, AKTHBHOCTH MH-
€JIOTICPOKCHUIa3hl M COJEPKAaHNE KaTHOHHBIX
0eikoB B 9THX KieTkax [10, 14].

OYHTUIUIHYI0 aKTHUBHOCTH OIpeAens-
JU TI0 YHCITY KOJOHHEOOPa3yIOMMX EAMHHUIL
C. albicans, mTamm 2, BRIpOCIINX depes3 3 cyT
Ha cpene BbiceBa. KoHTposieMm ciykuia cre-
TICHb BBICEBA TPHOa U3 CPEb, HE CoMepKaIICH
¢darouutupyromux kierok (IIMSAJI, TIM®).
VHaKTUBUPYIOUTYI0 aKTHBHOCTH (aroIuToB
BBIPAXAJIN B MPOIEHTAX MUKPOOHBIX KIIETOK,
WHAKTUBUPOBaHHBIX (aronuramu (MHIEKC
WHAKTHUBAIUH) [15].

AKTHBHOCTb MUEIIONIEPOKCHIA3bl U KaTH-
OHHBIX OEJIKOB OI[EHWBAIU 110 HHTEHCUBHOCTH
OKPACKH, MONB3YAICh 5-0alabHON MIKaIoW 1O
verony L.S. Kaplow. Beruucisuim mporeHt
aKTHUBHBIX KJIETOK B Ma3Ke U CPETHUI IIUTOXH-
Mudeckuii koappunuent (CLK):

CIIK=(1a+28+3¢+4d)/100,

rae 1-4 — WHTEHCUBHOCTh OKPACKH; a, B, C,
d — xonmuuectBo [IMSJI ¢ cooTBeTCTBYIOMIEH
MHTEHCUBHOCTBIO OKpackH [14].

Pe3ynbpraTel perucTpupoBaiy Ha CIEAYIO-
IUH IeHb TIoc)Ie OKOHYaHus BBeaeHus JX0.

Crarucrudeckyo o0pabOTKy NpOBOIU-
I C HWCHOJIB30BAHHUEM METOIOB BapHallH-
OHHOM cTaTUCcTHKU [16], makeTa mporpamm
Statistica 8.0. HopmanbsHOCTE pacmpenesie-
HUS JaHHBIX NTPOBEPSUIN C MOMOIIBIO KPUTE-
pust [anupo—Yunka. Beruucnsanu menuany
U MEXKBapTUJIbHBIM wuHTepBas. Jucnep-
CHOHHBIH aHaJIN3 MPOBOAUIU C ITOMOIIBIO
H-xputepusa Kpackena—Yonnuca, niada MHO-
KECTBEHHBIX  CPAaBHEHHMH  MCIIOJIB30BaH
Q-xputepuit Jlana. Kputnueckuit yposeHb
3HAYMMOCTH P ISl CTATUCTUYECKUX KPHUTE-
pueB npunumanu paBHbiM 0,05. JlaHHBIE B
TEKCTE MPEJCTaBJIEeHbl B NMPOLEHTAaX MO OT-
HOIIEHHWIO K KOHTPOJIO (HEMHOpEIHBbIC KH-
BOTHBIE).

HNutokcukanus XD mpuBonmia x Jei-
xoneanu (cHkerue 1o 71,93%, p=0,0017), B
CTPYKType KOTOpPOH HaOIrogany npeuMyuiec-
TBEHHOE CHWIKEHHE YHcia HeHTpoduioB (10
58,04%, p=0,0017) mpn yMEHBIICHHH TaKXe
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Puc. 1. Bnusnue puxinopstana ([XD3) Ha comeprkaHue
neiikouuToB (A), Heiirpoduiios (B) u numdountos (C) y
9KCHEPUMEHTATBHBIX )KUBOTHBIX

u yucia gumporutos (o 72,60%, p=0,0026;
puc. 1, A, B, C).

HpI/I N3YYCHUHU OKCUIAHTHOTO KHWJIJIMHTa
IIMAJ1 BBISIBIGHO CTAaTUCTUYECKH 3HAYHMMOE
YBEIWYCHHE YHCIa KOIOHHEOOpa3yromux
enmant (KOE) mo 141,91% (p=0,0009), uto
CBUJICTCIIBCTBYET O TIOAABICHUU (yHTH-
UHOW CIOCOOHOCTH HelTpoduiaoB. Coot-
BETCTBCHHO WHJICKC WHAKTHBAIIMH COCTABHII
74,55%.

Take 3aperuCTPUPOBAHO CHIIKCHHE HH-
TEHCHUBHOCTH KHCIOPOA3AaBUCHMOTO MeETa-
Oomm3zMa HEHUTpOMIOB (MHIYHIHPOBAHHBIN

Tabnuya 1

BuinsinMe 1MXJI0PITaHA HA COJepPKaHHe
MHEJIONEPOKCHAA3bI H KATHOHHBIX 0€J1KOB B
NepUTOHeATbHBIX MaKpodarax
(% MO0 OTHOIIEHHIO K KOHTPOJII0)

Cpenuuii nu-
JloJist ak TUBHBIX .
ITokasatennb o TOXUMHUYECKUI
KJIETOK, %
ko3 puIneHT
Muenonepok- 77,55 62,07
e [68,37-84,69] | [5747-74,71]
" p=0,0034 p=0,00003
Karuonmnsie 69,89 72,67
Genkn [65,59-78,49] | [59,30-75,58]
p=0,0082 p=0,0450
[Ipumeuanue: p — cTaTUCTHUYECKAss 3HAYUMOCTb OTIIH-

YU OT KOHTPOJIS.

HCT-tecT), B TO BpeMsi Kak aKTUBHOCTb MHeE-
JIOTIEPOKCHIa3bl CHUYXKAIACh, HE TOCTHTasl CTa-
TUCTUYCCKONH 3HAYMMOCTH: JIOJIsI aKTHUBHBIX
KJIETOK B Ma3ke cocTaBuia 82,35% (p=0,3611),
a CLIK — 81,91% (p=0,0821).

B ycrnoBusix OJOKaIbl KHUCIOPOI3aBUCH-
MBIX (akTopoB MuKpoOunugHocty [IMSJI
TakXe 3a(UKCUPOBAHO YBCIWYCHHUE YHCIIA
KOE (mo 158,21%, p=0,0003), B pesynbrare
WHJIEKC WHAKTHBAIlUM CHU3MIICI 10 66,49%.
DTO COMPOBOXKIATIOCH 3HAUMMBIM CHUKCHHUEM
ypOBHS KaTHOHHBIX OenkoB B IIMSJI (moms
aKTHBHBIX KJIETOK B Ma3ke coctaBuia 59,18%,
p <0,00001, a CLIK — 71,38%, p=0,0015).

[lomy4yeHHbIE NaHHBIE CBHACTEIHCTBYIOT
00 yraeterun JIXD Kak OKCHJIaHTHBIX, TaK U
HCOKCHIAHTHBIX MEXaHU3MOB (DYHTHIIHIHOCTH
TIMAJL. Ilpu 3TOM B CTPYKType KUCIOpO/3a-
BUCHMOTO KHJIJTMHTA MPOUCXOIMT MOAABICHUE
MPCUMYIICCTBEHHO  MEPOKCHIa30HE3aBHUCH-
MBIX (haKTOPOB MUKPOOHUIIHTHOCTH.

HccnenoBanne MUKPOOHIIHTHON aKTUBHOC-
ta [IM® Takxe BBISIBUIIO YBEJIIMUEHUE YHUCIA
KOE B ycnoBusx Kak (DyHKIIMOHHPOBAHUS
(mo 134,68%, p=0,0034), Tax u Omokaasl (IO
182,22%, p <0,00001) KuCIOPOA3ABHCHMBIX
MEXaHW3MOB KHJUIHHTA. B pe3yibraTe WHIEKC
WHaKTHBaUuKu coctaBui 81,78% u 72,59% co-
OTBETCTBEHHO. JTO COIPOBOXK/IATIOCH CHIKE-
HUEM MHTEHCUBHOCTH 00pa30BaHMUs aKTHBHBIX
¢dopm kucnopona (uHayumpoanueii HCT-
TECT): MPOLCHT aKTHBHBIX KJIETOK COCTAaBHI
77,33%, p=0,0098, a uHAEKC aKTUBAUM —
73,33%, p=0,0015.

I[Ipy  OUTOXUMHUYECKOM  HCCICIOBAHUU
YCTaHOBJICHO TaKXe CHIDKCHHC aKTHBHOCTH
MUEIIOTICPOKCHIA3EI U YPOBHSI KATHOHHBIX O€JI-
k0B B [IM® (tad:. 1). DT0 CBHIETENBCTBYET 00
YTHETCHUH TOKCHKAHTOM KaK OKCHIAHTHBIX,
TaK ¥ HEOKCHIAHTHBIX MEXaHH3MOB MUKPOOH-
[UTHOCTH MOHOHYKJICAPHBIX (harOIIUTOB.
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BBIBO/1bI

1. IlomocTpast MHTOKCHKALUs IHUXJIOPITA-
HOM B cymMmMapHo# noze 0,1 LD, oka3biBaeT riry-
OOKO€E MOBPEXKIAIOIIEE BO3CHCTBUE Ha KICTKH
(aromuTapHOTO 3BEHA HECTICIM(PUUCCKON pe-
3UCTEHTHOCTH: HaOmomaTcs (GpopMHUpOBaHUE
JIEWKOTICHNH, YTHETEHHE OKCHAAHTHOTO MeTa-
6onm3Ma 1 MUKPOOHUITHTHOW aKTHBHOCTH HEH-
Tpo(UIIOB 1 MOHOHYKJICAPHBIX (haronuTOB.

2. ITomydeHHbIE JaHHBIEC CBUAETEIBCTBYIOT
0 HeOOXOAMMOCTH M3bICKAHHSI BO3MOKHBIX ITy-
T KOPPEKLUHU BISIBIICHHBIX HAPYIIEHUH, 4TO
o0ecneynT BOCCTAHOBIICHHE (YHKIIMOHAIIb-
HOW, B TOM YHCJE MPOTHBOMH(EKIIMOHHOMH,
aKTUBHOCTH ()aronuTOB IMPH WHTOKCHKAIIUH
JUXJIOPITAHOM.
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