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Baeaenne. 3BecTHO, 4TO BAMSHHUE CBUHIA M KAAMUS SIBASIETCST pAKTOPOM PUCKA AAS 3AOPOBBSI PAGOTAIOMIHX B MEACTIAABHAD-
HOM IIPOM3BOACTBe. BbIsiBA€HA CBSI3b MEXAY BO3ACIHCTBIEM 3TUX METAAAOB U [IOCAEAYIOIIUM Pa3BUTHEM 3a00A€BAHUI OPIaHOB
MOUYEBBIACAUTEABHOH CHCTEMBI, XEAYAOUHO-KUIIEYHOTO TPAKTA, CEPACUHO-COCYAUCTON M HePBHOM CHCTeMBI YyeAoBeka. M3yye-
HIle BO3AEHCTBUS CBUHIA K KAAMHS B 9KCIIEPHMEHTE Ha HEKOTOPBIE OPTaHBI AAGOPATOPHBIX KHBOTHBIX C IIPHMEHeHHeM IjH-
TOAOTMYECKOTO METOAQ Ma3KOB — OTIIEYaTKOB C MOPPOMETPHIECKUM AaHAAU3OM B KaUeCTBe IKCIPECC-METOAQ AHArHOCTHKH
pacupseT BO3MOXKXHOCTH H3yYeHHS TOKCHIECKUX 9QPEKTOB COACH TAKEABIX METAAAOB B Pa3AMYHBIX KOHITEHTPALHAX.
MarepraAbl H METOABL. DKCIIepHMEHT GblA IPOBEACH Ha ayTOPEAHBIX Kpbicax camuax (Bcero 24 0cobu) ¢ HauaAbHbIM BECOM
220-225 rp., B Bospacre 3,5 mecsana. MccaepoBaHbI 72 IUTOAOTHYECKUX IperapaTa Ma3KOB-OTIIEYaTKOB OPraHOB (nequb,
no4ku) u 6pboKeedHbIX AuMarnyeckux y3a08 (BAY) xpoic. Masku OKpaiuBaAiCh TOTOBHIM PacTBOPOM Kpacky AefimMana.
LluToAoruyecKrie IPHU3HAKA M3yYeHBI B CBETOBOM GHHOKyAsipHOM MuKpockomne Carl Zeiss Primo Star ¢ cucremoit BusyaAmnsa-
nuu Bupeokamepoit USCMOS npu ypeandenuu 100x u 1000x. ITpu MopdomeTpun TedeHH U HOYeK MOACYET OCYIeCTBACH
Ha 200 xAeTOK ¢ KaxAoro npemnapara, BAY na 100 kaeTox.

PesyabraTsl. [loAyuensl AaHHDbIE IIUTOMOP(OAOTHIECKOrO MCCAGAOBAHUS MAa3KOB-OTIEYATKOB NeveHH, oyek 1 BAY mocae
BO3ACHCTBUSA COAel KaAMHA M CBUHIIA B 9KcriepuMenTe. OTHCAaHBl OCHOBHbIE M3MEHEHU S KACTOYHBIX COOTHOIEHMUH B IIperna-
parax npu CybXpOHHYECKON BHYTPUOPIOMMHHON HHTOKCHKALIMH.

3akarouenne. IIpumerenue memoda MasKo6-0mne4ameos ¢ YUmomopPoA02UHecKotl 0yeHKoll KAEMOK npu uccAe008anu moxcu-
HeCKUX IPPEKINO06 COAETl MINCEALIX MEMAALOE NO3BOASEM NOAYHUMb DONOAHUIMEAbHbLE JaHHDIE 00 AKIMUBHOCIIY NAIMOAOZUHECK020
npoyecca u uzpaem posb 6 NOHUMAHUY MEXAHUMOB B030€liCBUS 8 IKCHEpUMEHTTIE.
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Introduction. It is known that the influence of lead and cadmium is a risk factor for the health of workers in the copper
smelting industry. The relationship between exposure to these metals and the subsequent development of diseases of the
urinary system, gastrointestinal tract, cardiovascular and nervous system of a person was revealed. The study of the effects
of lead and cadmium in an experiment on some organs of laboratory animals using the cytological method of smears-prints
with morphometric analysis as an Express diagnostic method expands the possibilities of studying the toxic effects of heavy
metal salts in various concentrations.

Materials and methods. The experiment was conducted on outbred male rats (24 individuals in total) with an initial weight
0f 220-225 g, at the age of 3.5 months. 72 cytological preparations of smears-prints of organs (liver, kidneys) and mesenteric
lymph nodes (MLN) of rats were studied. The smears were painted with a ready-made Leishman paint solution. Cytological
features were studied in a Carl Zeiss Primo Star light binocular microscope with a USCMOS video camera imaging system
at magnification of 100x and 1000x. In liver and kidney morphometry, the count was carried out for 200 cells from each
drug, MLN for 100 cells.

The data of cytomorphological examination of smears-prints of the liver, kidneys and MLN after exposure to cadmium
and lead salts in the experiment were obtained. The main changes in the cellular ratios in preparations with subchronic
intraperitoneal intoxication are described.

Conclusions. The use of the smear-fingerprint method with cytomorphological assessment of cells in the study of the toxic effects
of heavy metal salts allows us to obtain additional data on the activity of the pathological process and plays a role in understanding
the mechanisms of exposure in the experiment.
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BBepaenne. OCHOBHBIM CBIpbeM MEAEIIAABUABHBIX IIPEA-
IIPHSTHI SIBASETCS MEAHO-CYAbQHAHbBIE PYADBL H IIPOAYKTHI KX
oboraijeHus, B COCTAB KOTOPBIX BXOAUT KAAMUIL, CBUHEL], Mbl-
IIbSIK M APYTHE MeTAaAABL 110 AQHHBIM MHOTOYHCAEHHbIX HC-
CAEAOBaHMI KAAMMI1 U CBUHELl OTHOCATCA K KpalHe TOKCHY-
HbBIM 9A€MECHTAM, OKa3bIBAIOIIUM OTPI/IHaTeAbHOe BAMSIHHEC Ha
PabOTAONIKX, IIPOSIBASIOLIMXCS B IOBIIEHHBIX TOKA3ATEASIX
obmeit 1 mepBUYHOI 3a6oaeBaemocTu. Heobxopnmocts pe-
IIEHHs] BOIIPOCOB, CBSI3AHHBIX C U3y4eHHeM BAUSHHS AQHHBIX
METaAAOB KaK GaKTOPOB MEAETIAABUABHOTO IIPOM3BOACTBA Ha
OpraHM3M PabouKX 00YCAOBAMBAET AKTYAABHOCTD ITOUCKA HO-
BBIX AMATHOCTUYECKHIX METOAOB HCCAEAOBAHHS, BKAIOYAS 9KC-
[IePUMEHTAABHbIE PAOOTBL.

TexHrKa Ma3KOB-OTIIEYaTKOB BIIEPBbIe ObIAA IIPHMEHEHA
HAIIMM KOAAEKTHBOM B HCCACAOBAHUM TOKCHYHOCTH METAAA-
copepxamux HaHoactuy [ 1-3]. nTepec npeacraBaser usy-
YeHHe IUTOAOTMYECKHX XaPaKTePHCTHK KAETOK B [PEIIapaTax
Ma3KOB-OTIIEYaTKOB HEKOTOPBIX OPTraHOB, IIOAYYEHHDIX B XOAE

9KCIIepUMEHTA Ha IIpUMepe CyOXpOHIIeCKON HHTOKCHKALIIH
COASIMH KaAMHS], CBUHIA M UX KoMOuHarmu [4].

MarepuaAbl H MeTOABL B rccaep0BaHMe OPAAKICH OpTaHbI
1 BAY ayr6peannix kpsic camuos (24 0cobu), ¢ Ha4aABHbIM
BecoM 220-225 rp., B Bo3pacTe 3,5 Mecs1ja ocae CyOXpoHH-
9eCKOM MHTOKCHKALIMH, KOTOPast ObIAa BBI3BAHA [IOBTOPHBIMU
BHyTpUbpromuHEbIME uHbekiuamu Pb(CH3C00),3H,0 B
aose 5,5 mr/kr u CdCl,-2,SH,0 B po3e 0,38 MI/Kr 1 BX KOM-
6unanuy 3 pasa B Hepealo (Bcero 18 BBepeHmit).

ITocae AexamuTaLMu y SKMBOTHBIX M3 KaKAOHM I'PYIIIbI
H3BAEKAAM HccAepyeMble opranbl 1 BAY. C nevenu, noyex,
BAY peraan Ma3ku-oTHeyaTKy, KOTOpbIe BHICYIIHBAAM MPU
KOMHATHOM TeMIlepaType, OKpamuBaan 1o Aermmany. Kae-
TOYHBIH COCTaB U IIUTOAOTMYECKHE NPH3HAKU OIIeHUBAAM B
cBeTOBOM 6uHOKyAsspHOM Mukpockone Carl Zeiss Primo Star
C cucTeMoil Bu3yaAmsanuu Bupeokamepoir USCMOS mpu
yBeandeHun 100x u 1000x B cOOTBETCTBUY C IJUTOAOTHYE-
CKUMH KpuTepHsaMu. [Ipi MEKpOCKOIMpOBaHMH MTPeNapaToB

Tabauma 1 / Table 1

ITuToAOrmyecKue XapaKTe PUCTHKH TKAHEBBIX OTIEYATKOB IIEYeHH B % K 0011eMy YHCAY HOACYHTAHHBIX KACTOK B Ipe-
mapare IocAe Cy0XpoHHYeCKOro BO3AEfCTBHS PacTBOPa 2.5-BOAHOIO XAOPHAA KAAMUSI, PACTBOPA 3-BOAHOTIO aIleTaTa
CBHHIIa M NX KOMOHHAINHA B POIEHTaX OT 06mero Koamuecrsa Kaerok (XcpiSx).

Cytological characteristics of liver tissue prints in % of the total number of counted cells in the preparation after subchronic
exposure to a solution of 2.5-water cadmium chloride, a solution of 3-water lead acetate and their combination as a percentage

of the total number of cells (XmSx).

PactBop 2.5-B0- P
aCTBOP 3-BOAHO-
IToka3zareAan Konrpoan AHOTO XAOPHAQ Kom6unanusa
ro aneTaTra CBUHIA
KaAMHSL

AeresepaTUBHO-U3MeHEHHbIE TeIATOLUTHI 5,83+0,60 18,00+2,08* 14,17+0,60* 18,17+1,14*
ACTEHEPATHBHBIC KACTKH I OKCHMAADHBIX 7,00£0,73 12,83+0,60* 18,17+0,98* 17,33+1,02*
KaHAAbLIEB, TIOYKH
AereHepaTHBHbIE KACTKU AUCTAABHBIX Ka- 5,33+0,33 6,67+0,49* 8,83+0,79* 10,50£0,43*
HAABIIEB, MOYKU

ITpuMeyanue: * CTATHCTHYECKH 3HAYMMOE PAa3AMYHUE C IPYIIION «KOHTpoAb>» (mpu p<0,05 mo t-xputepuio CTbioAeHTa).
Note: * statistically significant difference with the "control” group (at p<0.05 according to the Student's t-test).

Tabaura 2 / Table 2

IToxasareAn rumepeprayecKoro BOCHAACHHS B TKAHEBBIX Ma3KaX-OTIEYATKAX OcAe 18 BBeAeHHI BHYTPHOPIOIIHH-
HBIX HHBEKIUI PAacTBOPa 2.5-BOAHOIO XAOPHAQ KAAMUSI, PACTBOPA 3-BOAHOIO AII€TATA CBHHIA ¥ X KOMOMHAnuu, B

NpOIeHTaxX OT 06mero koAnyecTBa KaeTok (XcptSx)

Indicators of hyperergic inflammation in tissue smears-prints after 18 intraperitoneal injections of a solution of 2.5-water
cadmium chloride, a solution of 3-water lead acetate and their combination, as a percentage of the total number of cells (Xm+Sx).

IToka3a- PacrBop 2.5-BOAHOTO XAOpHAQ PacrBop 3-BopHOrO amerara Komb6unanusa
TeAr KaaMus CBHHIIA

ne4yeHb MOYKH BAY nevyeHb MOYKH BAY nevyeHb MOYKH BAY
Heitrpopuasr| 6,50+0,76* | 8,83+0,79* | 1,00+0,00 (14,50+0,99%| 7,50+0,34 | 1,50+0,22 (13,17£1,19%| 8,00+0,58 | 1,17+0,17
Dosunoduasr| 3,00£0,37 | 1,83+0,31 | 2,60+0,68 | 9,67+0,84* | 1,67+0,21 | 3,17£0,30 (10,00£1,06%| 1,50£0,22 | 3,33+1,02
KonTpoas
. 9,83+0,91 | 6,50+0,56 | 1,60+0,24 | 9,83+0,91 | 6,50£0,56 | 1,60+0,24 | 9,83+0,91 | 6,50£0,56 | 1,60+0,24
HEHTPOPUADI
Konrpoas

3,50+0,43 | 2,00£0,26 | 3,20+0,49 | 3,50+0,43 | 2,00£0,26 | 3,20+£0,49 | 3,50+0,43 | 2,00£0,26 | 3,20+0,49
903MHOQUADI

ITpumeyanue: * CTATHCTYECKU 3HATUMOE PA3AHYKE C IPYINON «KOHTPOAb> (mpu p<0,0S mo t-xputepmio CTpioAeHTa).
Note: * statistically significant difference with the "control" group (at p<0.05 according to the Student's t-test).
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MeYeHHu U IIoYeK MOACUYUTHIBAAN 200 KAETOK C KaXKAOTO MasKa.
Lurorpammy BAY cuntasu na 100 kaetok [S]. Koanuectso
HCCACAOBAHUM 72. Pa3sAMdus MeXAY CpeAHEerpyIIOBbIMU KO-
AMYECTBEHHBIMU pe3yAbTaTaMi 00pabaThIBaAU C IIOMOIBIO
kpuTepues CTbIOAEHTA C UCIOAB30BAHMEM KOMITBIOTEPHOM
IIPOrpaMMBbI Excel. Pazanuus MexAy CPeAHVMH BEeAWYHHA-
MH CYUTAAOCh CTATHCTUYECKH 3HAYUMBIM, €CAU BEpOSTHOCTD
BO3HUKHOBEHH CAYYaiHOTO PasAMYMs He IpeBbImaAa 5%
(p<0,05).

PesyAbrarsl H 06Cy)KA€HHE. AHAAU3 LIUTOIPAMM TKaHe-
BBIX OTIIEYATKOB ITO3BOAHA BBIAEAUTH OCHOBHbBIE THIIBI KAE-
TOYHBIX U3MEHEHMUI, KOTOphIe Pa3BUBAIOTCA B OPraHaX KPBIC
IIPY BO3AEHCTBHUHU COAEH KaAMMs, CBUHI]A M UX KOMOMHAIIUU.
AocToBepHbIe AereHepaTUBHO-AUCTpOHUUECKHEe H3MeHe-
HUA OBIAM BHIABACHBI B Ma3KaX-OTIeYaTKAX IIe9eHH U II0YKaX
Pa3HOM CTelleHH BBIPAXXKEHHOCTH BO BCEX OIBITHBIX IPYIIIAx
(maéa. 1). Oco6eHHO CTOMT OTMETUTD YBeAUUeHHe KAETOK C
AUCTPOQUYECKMMHU M3MEHEeHMAMH, KaK B ITpelaparax rnodex,
TaK M IIe4eHH TP BO3ACHCTBUU KOMOHMHAIIMHU COAEIt, 4TO CO-
IIOCTaBHMO C Pe3yAbTATAMHU I'HCTOAOTHIECKOTO UCCACAOBAHH
[4].

Bropoit THII KA€TOYHBIX H3MeHeHUH BbI3BAH PAa3BUTHEM
BOCIIAAEHHUS C IIpe00AaAQHYEM THIIEPEPIHYECKOTO OTBETA B
NeYeHH 1 XapaKTepU3yeTCs AOCTOBEPHBIM IOBbIIIEHNEM, IIPH
CpaBHEHHU C KOHTPOAEM, 903UHOPUAOB H CETMEHTOSAEPHBIX
HeHTPOHAOB [IPH BO3AEHCTBHY CBHHI}A ¥ KOMOMHALIMH CO-

Aeil. AOCTOBEpHOe yBeAUYeHHe JAeMEHTOB BOCIIAAEHHS Ha-
OAI0OAAAOCH B IPYIINAX IIPU BO3AEHCTBHUE KAAMUSI ¥ KOMOHHa-
LUK COA€TT B IIpenaparax [o4YeK U IledeHy 0e3 CTaTUCTUYECKH
3HAYMMOTO M3MeHeHHs YPOBH: 303MHOPHAOB (maéa. 2).

AAd OLleHKH peakIjui MMMYHOKOMIIET@HTHBIX OpPTaHOB
OBIAM ITOATOTOBAEHBI npenaparsl BAY. IIpu onenxe mperma-
paroB obpamaer Ha ce0s1 BHUMAHHE, 9YTO CYMMApHAas AOAS
3PEABIX AUMOLIUTOB U IPOAUMPOIUTOB B IPYIIIIE C COASIMH
CBUHIIA 3HAYMMO MeHbIIIe (82,67i1 ,54), 4yeM B IpyIie KOH-
Tpoast (86,80£0,86). Takxke OTMe4eHO AOCTOBEPHOE CHU-
JKeHHe YPOBHSA MaKpodaros B IPyIINe BO3ACHCTBUS COASIMH
kapmus (1,60£0,24) u s03unoduros (2,60+0,68) mo cpas-
HEHUIO ¢ KOHTPOABbHOI rpymmoit (2,60+0,24) u (3,20£0,49)
COOTBETCTBEHHO.

3axarouenne. Takum 06pazom, memod maszkos omneuam-
K06 NpedcmasASemcs UHPOpMAMUBHbIM 8 U3YHeHU MOKCUHe-
K020 OeliCMBUs COAell MSHEABIX MEMAAAO8 8 IKCHEPUMEHNE.
Buisierenst ducmpoduueckux usmenenus numeus 6 npenapa-
Max nevenu U novex npu CyOXpoHUHeCcKoll UHMOKCUKAYUY 60
BCeX ONbIMHBIX 2pynnax pasHoti crenenu sviparcennocmu. Hau-
6oree NOKA3AMEALHBIMU U CIMAMUCUYECKU 3HAYUMbIE YUMO-
MOpPorO2uecKUE USMEHEHUS ObLAL NOAYHEHDL NPU AHAAU3E MA3-
K08 Ommnevamixo8 nevenu nocie 6030eiicmsus pacmeopa 3-6o-
0Ho20 ayemama c6UHYA 6 OyeHKe GOPMUPOBAHUS BOCHAAUMENL-
HOIl peaKyuy 2unepepzuecKozo Mmuna no NOAyHeHHbIM HPoyeHm-
HbIM COBUZAM IO3UHOPUAOS U CEeMeHMOIOEPHbIX HEliMPOPUAOB.
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