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Pe3iome

BBenenue. AneramunodeH (mapaneramos) — OAHO U3 Haumbosee
pacpoCTpaHEHHBIX aHAIbI€3UPYIOIIUX U AHTUIIUPETUYECKUX CPEACTB, U3-3a YETO
4acTO BO3HUKAIOT MEPEIO3UPOBKH JAaHHBIM MPErnapaToM, CBS3aHHBIE C OCTPOM
renaToTOKCUYHOCTBI0 M TMOCIEAYIONIMM Pa3BUTHEM CHCTEMHOTO BOCIAJICHHUS,
YXYAUIAIONIMM  TpPOrHO3 i mnanueHrta. lIpu 3ToM cucTtemMHOe BoOCHalIeHHE
XapaKTEPU3yeTCsl CHCTEMHOW AaKTUBAlM€l HMMMYHHOW cucTembl. OJHaKo 1o
JAHHBIM JIUTEPATYPhl €€ HEJOCTATOYHO U3YUYEH BKJIAJ PA3HBIX TUIIOB UMMYHHBIX
KJIETOK B TATOTE€HE3 OTPABJICHMS alleTAMUHO(PEHOM, YTO W OMNPEACIHIIO LEeJb
naHHou pabotel. Ileab padoThl - OLEHUTH M3MEHEHUS KOJUYECTBA KIIETOK,
skcipeccupyomux CD3*, CD20", CD45" B TkaHSX OpraHOB MbIIIEH JIHHHH
C57BI1/6 npu octpoM oTpaBiieHHH arieTaMHHO(pEHOM. MaTepHajbl M MeTOMAbI.
HccnenoBanre ObUIO BBIMOJIHEHO HA TMOJOBO3PENBIX MbIIIaX-CaMlax JIMHUU
C57Bl1/6. Bo3pacT >XMBOTHBIX Ha MOMEHT Haudajla dKCIepUMEHTa cocTaBiisul 10
Henenb. Mpimin ObUTM pa3lielieHbl Ha 2 TPYNIbl MO0 7 Mblmed B Kaxaoi. B
AKCIEPUMEHTAIIbHYIO TPYIIY BXOJWJIM UBOTHBIE, KOTOPHIM BBOJMIIA PACTBOP
anetamuHodena (Sigma-Aldrich, CIIIA) B go3e 600 Mr/kr B xoHIeHTpamuu 14
mr/mit. KOHTpOIbHOM TpyTine BBOAUIN SKBUBAJICHTHBINA 00BEM (DH3HOIOTHUECKOTO
pactBopa. JKMBOTHBIX BEIBOAMIM U3 SKCIIEPUMEHTA uepes3 24 yaca, IpOBOS U3bITHE
BHYTPEHHHUX OPTaHOB (TMICUCHHU, MTOYEK, IMOHKEITY0YHOM KENe3bl, JIETKUX, CeP/Ia).
JlJis mpoBeAcHHS HWMMYHOTHCTOXMMHUYeckoro ucciefoBanus Ha CD3*, CD20,
CD45" ObLIM KCIIOJIB30BaHbI MEPBUYHBIC KPOJIMYbM aHTHTENA KOMIIAHUK Sigma-
Aldrich (CIIA, C7930), Thermo Fisher Scientific (CILIA, PA5-16701), Abcam
(BenmukoOpuranus, ab281586) ¢ passeaenunem auimoentom (Leica Microsystems,
['epmanus). Bropuunsie anturesna 6b011 B3sTHI Komnanuu Thermo Fisher Scientific
(CIIA, 31820). Ananu3 oKpalieHHbIX CPE30B ITPOBOJIMIIA HA CBETOBOM MUKPOCKOIIE
Leica DM2500 (Leica Microsystems, ['epmanusi) ¢ Bugeokamepoit Leica DFC420
(Leica Microsystems, I'epmanust). CTaTUCTHYCCKHIA aHAJIN3 JAHHBIX OCYIIICCTBIISIIH
C NpUMEHEHHEM MporpammHoro odecreueHus Statistica v.10 (Statsoft, CILIA).

PesyabTarsl. [Ipu onenke conepxanus CD20" k1eToK B TKaHSIX OPraHOB MbIIIICH
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C57BI/6 nabaroaanu eTMHUYHbIC KJICTKH B 1oJie 3peHus. CTaTHCTUYCCKU 3HAYUMBIX

paznuuuii mpu 3ToM 1o U-kputeputo MaHHa-YUTHH BBISBICHO HE OBLIO, YTO
rOBOPUT 00 OTCYTCTBUU BKJaAa B-numdouuToB B mnaToreHe3 oTpaBieHUA
arlerTaMuHO(GEHOM B TiepBbie 24 yaca. bbuio onpeneneHo cTaTuCTUYECKH 3HAYMMOe
cHmwkenne komumdectBa CD3* kieroxk B Tkanu cepana. Yepes 24 yaca mocie
BBCJCHUS  TOKCHKAaHTAa  OTMEuYaeTcss  yBeludeHue  kojuuectBa  CDA45"
AKCIPECCUPYIOIIMX HWMMYHHBIX KJIETOK B MEYEHH, MPEUMYIIECTBEHHO 3a CYET
CEerMEHTOSIIEpHBIX HeWTpouiaoB. BeiBoabl. Takum 00pa3oM, B mepBble CYyTKU
MIOCJIE OCTPOTO OTPABIEHUS AlleTAMUHO(PEHOM Yy 3KCHEPUMEHTANIbHBIX dKUBOTHBIX
He oTMeuaeTcs 3HaunMoro u3mMeneHust CD3" u CD20" skcnpeccupyromux KIESTOK B
TKaHsaX. [Ipu 3TOM MPOUCXOAUT yBEIMYEHHE COJEPKAHHS MMMYHHBIX KJIETOK K
TKaHU NIEYEHU, TPEUMYILIECTBEHHO 32 CUET HEUTPOPHIIOB.

KuroueBnble cioBa: AneraMuHogeH, napareramosi, OTpaBjieHue, UMMYHHbBIE

KJIICTKHW, UMMYHOJIOT U, J'II/IM(bOIII/ITI)I.
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Abstract

Introduction. Acetaminophen (paracetamol) is one of the most common
analgesic and antipyretic agents, which is why overdoses with this drug often occur,
associated with acute hepatotoxicity and systemic inflammation, worsening the
prognosis for the patient. In this case, systemic inflammation is characterised by
systemic activation of the immune system. However, the contribution of different
types of immune cells to the pathogenesis of acetaminophen poisoning has not been
sufficiently studied which determined the purpose of this work. The aim of this
work was to evaluate changes in the number of cells expressing CD3*, CD20",
CD45" in organ of C57BI/6 mice during acute acetaminophen poisoning. Materials
and methods. The study was performed on sexually mature male C57BI/6 mice.
The mice were divided into 2 groups of 7 mice in each group. The experimental
group included animals administered acetaminophen solution (Sigma-Aldrich,
USA) at a dose of 600 mg/kg at a concentration of 14 mg/ml. An equivalent volume
of physiological solution was administered to the control group. The animals were
taken out of the experiment after 24 hours and internal organs were removed.
Primary rabbit antibodies from Sigma-Aldrich (C7930), Thermo Fisher Scientific
(PA5-16701), Abcam (ab281586) were used for immunohistochemical study for
CD3*, CD20", CD45*. Secondary antibodies were taken from Thermo Fisher
Scientific (31820). Results. When assessing the content of CD20* cells in organ
tissues of C57BI/6 mice, single cells in the field of view were observed. Statistically
significant differences were not revealed by Mann-Whitney U-criterion, which
indicates the absence of B-lymphocytes contribution to the pathogenesis of
acetaminophen poisoning in the first 24 hours. A statistically significant decrease in
the number of CD3* cells in heart tissue was determined. 24 hours after the toxicant
administration, an increase in the number of CD45" expressing immune cells in the
liver, mainly due to segmented neutrophils, was noted. Conclusions. Thus, in the
first day after acute acetaminophen poisoning in experimental animals there is no

significant change of CD3" and CD20" expressing cells in tissues. At the same time
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there is an increase in the content of immune cells to the liver tissue, mainly due to

neutrophils.

Keywords: Acetaminophen, paracetamol, poisoning, immune cells,

immunology, lymphocytes.
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1 BBenenue

AueramuHOdeH (mapaneraMmoll) — OAHO M3 Hauboyiee pacrnpoCTpaHEHHBIX
aHaAJIbI€3UPYIOLIUX U AHTUMTUPETUYECKUX CPECTB, KOTOPBIA BXOIUT B COCTAB OoJiee
200 nexapCTBEHHBIX IMpENapaToB, OTIyCcKaeMbix Oe3 peuenta [2]. M3-3a Takoro
OOLIMPHOTO  MCMOJb30BAaHUS YAaCTO BO3HUKAIOT MEPEJO3HPOBKUA  JaHHBIM
MpEnapaToM, CBSI3aHHBIE C OCTPOM TENaTOTOKCHYHOCTBID M  MOCIEAYHOUIUM
Pa3BUTHEM CUCTEMHOI'O BOCHAJICHHUS, YXYALIAIOIINM IPOrHO3 JIJIsl HALMEHTA.

CucreMHOE BOCHAJIEHUE — ATO MATOJIOTMYECKUN MPOLECC, Pa3BUBAIOIIUICS
IIPU CUCTEMHOM IOBPEKICHUH U XapaKTePU3YIOUIUNACS TOTAIBHON BOCIIAIMTEIbHON
PEaKTUBHOCTBIO HHAOTENIHOIMTOB, MJIa3MEHHBIX U KJIETOYHBIX (PAKTOPOB KPOBH,
COEAMHUTEIIbHON TKAaHU, a HA 3aKJIFOUUTENBHBIX 3TaaxX U MUKPOLUPKYJIATOPHBIMU
paccTpoiicTBaMHU B )KU3HEHHO BaXKHBIX opraHax u TKaHsx [5]. [Ipu aTom cuctemuoe
BOCIMAJICHUE XAPAKTEPU3YETCSI CUCTEMHOW AaKTHUBAlMEd HWMMYHHON CHCTEMBI.
OpHako 1O JaHHBIM JINTEPATYPHI €UIE HETOCTATOYHO U3YUYEH BKJIAJl PA3HBIX TUIIOB
UMMYHHBIX KJIETOK B MTATOTE€HE3 OTPABIEHUS alleTaMUHO(GEHOM, YTO U OMPEIEIINIIO0
1esb JaHHOU paboThI.

Llenp wuccmenoBaHUs — OLIGHUTh HW3MEHEHUS KOJHMYECTBA  KJIETOK,
sxcnpeccupyomux CD3*, CD20*, CD45" B TKaHSX OpPraHOB MBbIIIEH JIHHUH
C57BI/6 mpu ocTpom OTpaBlIeHUH alleTaAMHHO(EHOM.

MarepuaJjibl 1 MeTOABI.

HccnenoBanue ObUIO BBINOJHEHO Ha MOJOBO3PEINBIX MbIIIaX-CaMIaX JIMHUU
C57Bl1/6. Bo3pacT >XMBOTHBIX Ha MOMEHT Haudajla dKCIepuMeHTa cocTaBisul 10
Helenb. Bce MaHUMyNmsAUMU € KUBOTHBIMH ObUIM TNPOU3BEJCHBI B BHUBapUU
NHcTuTyTa MMMyHOJIOTHA W (U3UOJIOTHU YpaiabCckoro oTaeneHust Poccuiickoi
Axanemun Hayxk (MU® YpO PAH). Opranu3zanus uccinenoBanus Oblia oJoOpeHa
studeckuM komuteroM GI'BYH UNUD YpO PAH, nporokosn Ne 04/22 ot 18 Hos0ps
2022 T.

Mpimn  Obutd pa3zieneHsl Ha 2 TPYIIel MO 7 Mblled B Kaxaon. B
DKCHEPUMEHTAIIBHYIO TPYIIY BXOJWJIM KUBOTHBIE, KOTOPHIM BBOJWIIM PACTBOP

aneramuHodena (Sigma-Aldrich, CIIIA) B go3e 600 Mr/kr B xoHIeHTpamuu 14
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Mmr/mi. Beibop n103upoBKM mpemnapaTa ObUT OOYCJIOBJIEH paHee IPOBEACHHBIMU

uccnenoBanusiva [1]. KoHTponbHOH rpynme BBOIWIM SKBUBAICHTHBIA O00BEM
(U3HOIOTUYECKOTO PacTBOPA.

JKvBOTHBIX BBIBOJIMIM M3 DKCIEPUMEHTa 4epe3 24 vaca ¢ n30(haypaHOBBIM
Hapko3oMm (Laboratories Karizoo, Vcnanus), mpoBoas H3bSITHE BHYTPEHHHX
opraHoB (N€4YeHW, MOYEK, MOJKEIYJOYHOM >Kene3bl, Jerkux, cepaua). laiee
npou3BoaMIn (hukcanuio opraioB B 10% HelTpanbHOM popMannHe ¢ AabHEHIIeH
CTaHAAPTHOM THCTOJOTMYECKON NPOBOAKON B aBTOMATU3MPOBAHHOM TKaHEBOM
nporeccope Leica TP 1020 (Leica Microsystems, I'epmanus). Ilocne dyero
OPOBOAMIM 3aJMBKy KYCOYKOB OpraHoB B mapa@uH U HM3rOTaBIMBAIU
THUCTOJIOTUYECKHUE CPE3bI TOJIIMHOM 2-3 MKM.

JIns mpoBeneHUs HMMMYHOTHCTOXMMHUYECKOTO wuccienoBanus Ha CD3T,
CD20*, CD45" Obun MCMOJIb30BaHbl IEPBUYHBIC KPOJUYbH aHTHTEIa KOMITAHUMH
Sigma-Aldrich (CIIA, C7930), Thermo Fisher Scientific (CILIA, PA5 — 16701),
Abcam (BenukoOpuranus, ab281586) c pasBeaenmem munroeHToM (Leica
Microsystems, I'epmanus) B cootHomenuu 1:500, 1:100, 1:2000 cooTBETCTBEHHO.
Bropuunsie antutena Obimm B3sThl Kommanuu Thermo Fisher Scientific (CILA,
31820) B pa3Benenun 1:1000.

AHanu3 OKpalleHHBIX CPE30B IMPOBOJIMIM HAa CBETOBOM MUKpockone Leica
DM2500 (Leica Microsystems, ['epmanusi) ¢ Bugeokamepoit Leica DFC420 (Leica
Microsystems, ['epmanus). CTaTUCTUYECKUN aHAIM3 JIaHHBIX OCYIIECTBISIM C
IpUMEHEeHHEeM IporpaMMHOro obecrneuenus Statistica v.10 (Statsoft, CIIIA).

Pe3yabTarsl Hcciie10BaHNIA M 00CYyKIeHHE pe3yIbTaTOB.

[Tpu ouenke comepskanns CD20" kineTok B TKaHsX opranoB mbiiieit C57BI/6
HAOMIOaM €IUHUYHBIE KJIETKH B Moje 3peHus. CTaTUCTHYECKH 3HAuYMMBIX
paznuuuii npu 3ToM 1o U-kputeputo MaHHa-YUTHU BBISBIIEHO HE OBLIO, YTO
rOBOpUT 00 OTCYTCTBUM BKJaAa B-nmumdouuToB B mnaToreHe3 oTpaBiieHUs

arlerTaMuHO(GEHOM B TepBbIe 24 yaca.
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bru10 OonpeaciICHO CTATUCTUYCCKHU 3HAYMMOC CHHIXCHHEC KOJIMYCCTBA CD3*

KJIETOK B TKaHU cepaua (cM. tabmuiy 1). [Ipu sToM He oTMedaeTcss M3MEHEHUs

xonmuectBa CD3+ kjeTok B TkaHM nedyeHH, kak otmedero y Krenkel et al. [4].

Yepes 24 wyaca mocie OCTPOrO OTpABICHHUS aleTaMUHO(PEHOM Y
OKCIIEPUMEHTAIbHBIX JKHBOTHBIX OTMEYacTCs yBelnueHue koaudectBa CD45"
OKCIIPECCUPYIOMMNX WMMYHHBIX KIETOK B TedeHH (cM. Tabmmmy  2),
MPEUMYIIIECTBEHHO 3a CYET CEerMEHTOSACPHBIX HEHUTPOPUIOB. OTH JaHHbBIC
COOTHOCSITCS C TeM, YTO HEUTPOPUIIBI MUTPUPYIOT B TI€UEHb K O4araM MOBPEKACHUS

TKaHu [4].

[Ipu 5TOM MOXXHO OTMETHUTh, YTO B JIETKHX, IOYKAX, MOHKEITYT0YHOM Keese,
Cep/ille He OTMEYAETCsl 3HAYMMBIX Pa3IM4Mid 10 COCTABY UMMYHHBIX KJIETOK.

3T0 MOXET OBbITh CBA3aHO C TEM, 4TO 24 yaca Mocjie BBEeJEHUS TOKCUKAHTa —
3TO Mepexo]] OT CTaAuM PaHHEro BOCCTAaHOBJEHUS K (pa3e pereHepanuu IMocie
orpaByiecHus [3], TO ecTh 3amyCKarTCs TPOIECCHI, CBA3aHHBIC C pa3pellCHHUEM
oOnacTeil MOBPEKICHHUS.

BoiBoabI.

Takum o00pa3om, B TMepBble CYTKM TIOCIE€ OCTPOrO  OTPABJICHHUS
areTaMUHO(PEHOM Yy IKCIEPUMEHTAIBHBIX JKMBOTHBIX HE OTMEYACTCS 3HAYUMOTO
u3menennss CD3" u CD20" skcmpeccupyrommx KIETOK B TKaHAX. [Ipu 3TOoM
POUCXOJUT YBEIMYEHUE COJCPKAHMS HMMYHHBIX KJIETOK K TKAaHW TEYEHH,
PEUMYIIECTBEHHO 3a CUET HEUTPOPHUIIOB.

baarogapuocTu. PaGoTa BeinosHeHa npu (PUHAHCOBOM MOJIEPKKE IpaHTa
PH® Neo 24-25-00469 «Ponp cucTteMHOro BOCHAJIEHUS B MATOI€HE3€ OTPaBICHUS
aneramuHoeHoM (N-anetuii-rapa-aMMHO(PEHOJIOM)» W C  HCIOJIb30BaHUEM
o6opynoBanus LIKIT MacTtuTyTa mMMmyHosoruu u gusnosorun YpO PAH.

Kongaunkr naTepecoB. ABTOpPHI JaHHOUN CTaTbU COOOIIAIOT 00 OTCYTCTBUU

KOH(JIMKTa HHTEPECOB
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TABJIMIIbBI

Ta6mua 1. Coneprxanrie CD3" kieTok B TKaHsIX opraHoB Mbiiei tuaun C57BI/6
npu otpaBieHuu arieramuHoperoM (Me (Qo 25 - Qo.75)).

Table 1. The content of CD3+ cells in the tissues of the organs of the mice of the
line C57BL/6 with acetaminophen poisoning (Qo.2s - Qo.75)).

I'pynnbl (Ne) | KonTposibHast | JKcnepuMeHTAIbHAs
Groups (No.) Ne 1) Ne 2)
Opranbi Control (No. 1) | Experimental (No. 2)
Organs n=7 n="7
Ileuenn 0,01 0,00
Liver (0,00 - 0,09) (0,00 - 0,00)
IHouxku 0,01 0,00
Kidney (0,01 - 0,02) (0,00 - 0,02)
Jlerkue 0,31 0,06
Lung (0,03 - 0,39) (0,00 - 0,10)
JomKeayronan 0,01 0,00
Pancreas (0,01 -0,04) (0,00 -0,01)
Cepaue 0,03 0,01
Heart (0,01-0,04)" (0,00 - 0,01)"

Ipumeuanue. Conepsxanue KIeTok i paccuntano Ha 10000 Mxm? 1oss 3peHus.

* — craructuuecku 3HaunMsble oranuus (U - kputepuit Manna—Yutay, p < 0,05) ot
rpymmsl Ne 1, ™ — cratuctuuecku 3aaunmbie ormuns (U - kputepuii Manna—
Yuthu, p < 0,05) ot rpymmsr Ne 2.

Note. The content of cells for 10,000 um? fields of view is designed. *, statistically
significant differences (Mann - Whitney (U) test, p < 0.05) with group No. 1; ™,
statistically significant differences (Mann-Whitney (U) test, p < 0.05) with group

No. 2.
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Ta6smuna 2. Coneprxanrie CD45" ki1eTok B TKaHAX OPraHOB MBIIICH JTHHUH

C57BI/6 npu otpasnenun arieramuaodenoM (Me (Qo 25 - Qo 75)).

Table 2. The content of CD45+ cells in the tissues of the organs of the mice of the

line C57BL/6 with acetaminophen poisoning (Me (Qo.2s - Qo.75)).

I'pynnsi (Ne) | KoHTpoJsibHasi | JKCIepMMEHTAJIbHAS
Groups (No.) Ne 1) Ne 2)
Opranbi Control (No. 1) | Experimental (No. 2)
Organs n=7 n="7
IMeyenn 0,002 0,007
Liver (0,001 - 0,004)™ (0,005 - 0,024)"
Moukn 0,001 0,001
Kidney (0,000 - 0,001) (0,001 - 0,001)
Jlerkue 0,013 0,022
Lung (0,006 - 0,026) (0,015 - 0,024)
Iomkenynounas 0,000 0,00
JKesie3a (0,000 - 0,000) (0,00 - 0,00)
Pancreas
Cepaue 0,000 0,000
Heart (0,000 - 0,000) (0,000 - 0,001)

HpnMeanne Conepsxanue KJIEeTOK Julsi paccuutano Ha 10000 Mkm? mons 3peHus.

~ CTaTHCTUYECKHU 3HAYUMbIE OTIINNA (U - xputepuit Manna—-Yurtau, p < 0,05) ot
rpymmsl Ne 1, ™ — craructudecku 3HaunmMele oranuus (U - kputepuit Manna—
Yurtau, p < 0,05) ot rpynmbr Ne 2.
Note. The content of cells for 10,000 um? fields of view is designed. *, statistically
significant differences (Mann - Whitney (U) test, p < 0.05) with group No. 1; ™,
statistically significant differences (Mann-Whitney (U) test, p < 0.05) with group
No. 2.



_ 10.46235/1028-7221-17181-EMO
TUTYJIbHBIN JIMCT_META/IAHHBIE

baok 1. Uudopmanusi 060 aBTOpe 0TBETCTBEHHOM 32 MEPEMUCKY

3ynoBa AjeBruHa WropeBHa, MiIaamuii Hay4YHBIM COTPYIHUK J1a0OpaTOpUU
uMmmyHoJioruu Bocniasienuss ®I'BYH Muctutyra ummyHnosnoruu u pusnonoruun YpO
PAH, accucrent kadenpbl HopmanbHOM ¢uszuonorun OPI'bOY BO YVIMY
Munsapasa Poccun;

anpec: 620078, Poccuiickas @enepanus, r. ExarepunOypr yi. [lepBomatickasi, 106;
tenedon (dpakc): 8(343)3740070;

e-mail: tina.zudova@mail.ru

Zudova Alevtina Igorevna — junior researcher, laboratory of inflammation
immunology of Institute of Immunology and Physiology UB RAS, assistant of the
Department of Normal Physiology of the Federal State Budgetary Educational
Institution of FSBI HPb «USMU» MOH Russia;

address: 106 Pervomayskaya str., Yekaterinburg, 620078, Russian Federation;
telephone (fax): 8(343)3740070;

e-mail: tina.zudova@mail.ru

Bbaok 2. Undopmanus 00 aBTopax
3uasdep K.1O. — ctynent, DI'BOY BO YI'MY Munzapasa Poccuu;
Zilber K.Yu. — student, FSBI HPb «USMU» MOH Russia;

Mumypun A.B. - crynentr, ®I'OY BO YI'MY Munzapasa Poccuu;
Mishurin 1.V. - student, FSBI HPb «USMU» MOH Russia;

AnanoBuu C.B. — crygenr, ®I'AOY BO «Yp®Y umenu nepsoro IIpesunenta
Poccun b.H. Eapniunay;

Apanovich S.V. — student, Federal State Autonomous Educational Institution of
Higher Education "UrFU named after the first President of Russia B.N. Yeltsin";

Cosomaruna JI.B. - KanauaaT MEIUIMHCKNX HAYK, CTAPLIMI HAYYHBIA COTPYIHUK
naboparopun umMmyHosiorun BocnajieHus, ®I'BYH Wuctutyr ummyHOJIOTUU U
¢usuonoruu YpO PAH;

Solomatina L.V. - candidate of medical sciences, senior researcher, laboratory of
immunology of inflammation, Institute of Immunology and Physiology UB RAS.



10.46235/1028-7221-17181-EMO
Baok 3. MeraganHbie CTATHH
NMMYVYHHBIE KJIETKHU 1P OCTPOM OTPABJIEHMUA
AIIETAMHNHO®EHOM B SKCIIEPUMEHTAJIbHOU MOJIEJIN
IMMUNE CELLS IN ACUTE POISONING WITH ACETAMINOPHEN IN THE
EXPERIMENTAL MODEL

CoxpaleHHOe HA3BaHHME CTATHH VIS BEPXHEro KOJOHTHUTYJIA:
NMMYHHBIE KJIETKU ITP1 OTPABJIEHUUN
IMMUNE CELLS FOR POISONING
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