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Stepan Gzhytskyi National The article presents the results of research on the influence of cadmium load on the body of young cat-
University of Veterinary Medicine tle. The purpose of the work was to investigate morphological indices of bulls blood during the development

and Biotechnologies Lviv, of experimental chronic cadmium toxicity. According to the morphological analysis of the quantitative and
5 ;k“fSka Str., 50, Lviv, 79010, qualitative composition of blood, it is possible to deem objectively about the functional state of the hemato-
raine.

° poietic system of the organism of young cattle. The research was conducted (on the basis of the farm of the
Tel.:+38-098-861-21-27 . A . . . . ..
E-mail: iylia25071992@gmail.com village of Ivanivtsi, Zhydachiv rayon of the Lviv region) on 10 bulls of six months old, Ukrainian black-and-
white milk breed, which were formed in 2 groups of 5 animals in each: control and experimental. Bulls of
Vinnytsia National Agrarian the control group were in the usual diet. Bulls of the experimental group were fed with a feed with cadmium
University, Soniachna Str.3, chloride at a dose of 0.04 mg/kg body weight of the animal. It has been established that feeding Bulls with
Vinnytsya, 21000, Ukraine. cadmium chloride in a dose of 0.04 mg/kg of body weight contributed to a decrease in hemoglobin to 84.5 +
1.60 g/l and an increase in the content of methemoglobin to 5.2 + 0.099%. The decrease in hemoglobin
levels is due to the toxic effect of cadmium on erythrocytes, resulting in damage to erythrocyte membranes
and increased content of methemoglobin. Formation of methemoglobin in bull blood during cadmium load-
ing occurs as a result of oxidation of hemoglobin with the formation of superoxide anion, which in turn
triggers (begins) free radical processes and exerts a destructive effect on cell membranes, as well as initi-
ates the appearance of other active forms of oxygen. Feeding calcium cadmium chloride in a dose of 0.04
mg/kg contributed to a decrease in the number of erythrocytes in their blood. At day 20 of the experiment,
the number of erythrocytes decreased by 14% relative to the control group. Decreasing the number of
erythrocytes in the blood of young cattle may have been due to the inhibition of their production in the bone
marrow. An important morphological indicator of blood is the determination of the average content of
hemoglobin in one erythrocyte, which indicates the saturation of erythrocyte with hemoglobin. It was found
that the average hemoglobin content in one erythrocyte of the bulls of the experimental group increased by
11.4 and 13.9% for 5 and 10 days. According to the results of the research, the reduction of the hematocrit
values in the experimental group of bulls was detected at 10, 15 and 20 days of the experiment. A significant
increase in the number of leukocytes in the blood of the bulls of the experimental group was observed at 15
days of the experiment, according to the control group indicators, it increased by 12%.

Key words: toxicology, cadmium, bulls, blood, erythrocytes, leukocytes, hemoglobin, methemoglobin.

MopdoJioriyni  MOKa3HMKH KpPOBiI OyramiB 3a  eKCIEPUMEHTAJBHOIO
XPOHIYHOI'0 KaIMI€BOI'0 TOKCHKO3Y

10.10. Jlappummn', B.B. I'ytuit', O.P. Manaxiiayk?, B.5. Binyp'

lveiecoKutl nayionanvHuil yuieepcumem semepunaphoi meouyuny ma diomexuonozii imeni C.3. Iicuyvkozo,
M. Jlvsis, Ykpaina
’Binnuybkuti nayionanehutl azpaphuil yuieepcumem, m. Binnuys, Yxpaina

YV cmammi nagedeno pesynomamu 0ocnioxcens 8niugy KAOMi€8020 HABAHMANCEHHA HA OP2AHI3M MOJOOHAKY 8eUKoi poeamoi xyooou.
Memoto pobomu 6Oyno oocuioumu mopgonoeiuni NOKA3HUKU Kposi Oy2aiiyie 3a po36UMKy eKCHepUMEHMANbHO20 XPOHIYHO20 KAOMIE8020
MoKcuKo3y. 3a oyiHKorw MoOp@on02iuH020 ananizy KilbKICHO20 Ma SIKICHO20 CKIA0Y KPOGI MONCHA 00CUMb 00 €KMUBHO CYyOumu npo QyHKyi-
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OHANLHULL CIMAH KPOBOMBOPHOT CUCHmeMU OP2AHI3MY MOJIOOHAKY 8eluKoi poeamoi xy0oou. Jlocnioxcents npoeoounucs Ha 6asi ghepmepcokoco
eocnooapcemea c. leanisyi JKuoauiecvkoeo paiiony Jlvsiecvkoi obnacmi na 10 6yeaiiysx wiecmumicsiunoeo iKYy, YKpaiHcvbkoi 4opno-psa6oi
MOLOUHOL NOpoou, K Oyau cghopmosani y 2 epynu no 5 meapum y KOJNCHIlL: KOHMPOIbHY ma 0ocuiony. Byzatiyi konmpoawsHoi epynu 3Haxoou-
JUCh HA 36UdaiiHOMY payiowi. Byeailysm 00cnioHol epynu 320008y8anu 3 KOPMOM XA0pud Kaomir y 003i 0,04 me/ke macu mina meapumu.
Bemanosneno, wo 320006yeannsa 6yeaiiyam xkaomito xaopudy y 0o3i 0,04 me/ke macu mina CRpUsIO 3HUNCEHHIO Di6HS 2eMOo2i00IHY 00
84,5+1,60 2/n ma 36invwennio emicmy memeemoznobiny 0o 5,2 + 0,099%. 3nuscennsn pigns eemo2nobiny NOACHIOEMbCA MOKCUUHOIO Oi€l0
Kaowmiio na epumpoyumu, 6 pezynomami 4o2o 6i06y8acmvcsi NOWKOONICEHHA MEMOPAH epumpoyumis ma niOGUWEHH BMICIY MemeemMo2io-
OiHy. Ymeopenus memeemoznobiny y Kpogi 6yzaiiyie 3a KAOMIEB020 HABAHMANCEHHS, BI0OYBAEMbCS Y Pe3yIbmami OKUCHEHHS 2eMO2NI00IHY 3
VIMBOPEHHAM CYREPOKCUO-AHIOHA, SIKULL Y C8OI0 4epey 3anycKAe€ GLIbHOPAOUKALbHI npoyecu ma 30ilCHIOE PYUHIGHUL 6NAUE HA MeMOpaHu
KAIMUH, @ MAKo;C iHIYII0E NOsABY THUWUX AKMUBHUX (opM KUCHIO. 320008y6anHs Oy2atiysm Kaomito xaopudy y 003i 0,04 me/ke meapunu cnpu-
AN0 00 3HUNCEHHA Kinbkocmi epumpoyumig y ix kposi. Tak, na 20 000y docnidy kinekicms epumpoyumis 3nusunacsa Ha 14% eionocno xonm-
PONbHOT epynu. 3HUdNCEHH: KITbKOCMI epumpoyumis y Kpoei MOIOOHAKY 8eluKoi poeamoi Xyoobu moeno Oymu 6HACHIOOK NPUSHIYeHHs iX
nPOOYKYIi' y Kicmkogomy Mo3Ky. Basicauum mopghonoiunum nokasHukom Kpogi € GUSHAUEHHS CEPeOHbO20 BMICHTY 2eMO0bIHY 8 00HOMY epum-
poyumi, AKutl BKA3Y€ HA HACUYEHHSI ePUMPOYUMA 2eMO2N00IHOM. Bemanoeneno, wjo cepedHiti emicm 2emonobiny 8 00HOMY epumpoyumi Kposi
oyeaiiyie oocnionoi epynu na 5 i 10 000y 3pic na 11,4 i 13,9%. 3a pezynomamamu 00Cniodncers GUAGIEHO 3HUNCEHHS 2eMAMOKPUMHOL 8eutU-
nu 'y Oyeauyie docnionoi epynu na 10, 15 ma 20 dobu docridy. Bipocione 30invuients KitbKocmi Ieukoyumie y Kposi oyeaiiyie 00CciioHol

epynu guagunu Ha 15 006y docnioy, 0e 8ionogiono 00 NOKAZHUKIE KOHMPONLHOT epynu 8ona 3pocaa Ha 12%.

Knrwouosi cnosa: moxcuxonozis, Kaomiti, oyeaiiyi, Kpos, epumpoyumu, 1eiukoyumu, 2emo2io0iH, Memeemo2nooiH.

Beryn

Y 3B’A3Ky 3 IHTEHCHUBHHM pO3BHUTKOM HAyKOBO-
TEXHIYHOTO MPOTPeCy 3a OCTaHHI NECATHPIUYS 3HAYHO
30UIBIIMIIACS KUTBKICTh XIMIYHHX CIONYK, 3 SKMMH KOH-
TaKTye JroadHa Ta TBapuHa. Oco0JMBO HEOE3MECYHUM €
3a0pyAHEHHS MOBKULIS BaXXKUMH MeETajlaMH, 30Kpema
KajMieM Ta Horo cossimu (Hutyi et al., 2013; Nazaruk et
al., 2015; Hradovych et al., 2016; Gutyj et al., 2016;
Sachko et al., 2016; Grushanska, 2017).

PesynbraT 0araTbox €KCIepUMEHTAILHUX POOIT BKa-
3yIOTh Ha T€, 0 B OpraHi3Mi CCaBLiB KaaMill MPOSBIIsIE
TOKCHMYHUI BIUIMB Ha HU3KY OpraHiB i CHCTEM, 30Kpema
Ha CepLeBO-CYAWHHY, CTaTeBY, BHAUIBHY, JUXalbHY,
CHCTEMY reMoI10e3y, OIOPHO-pYXoBy cucremy (Fregoneze
et al., 1997; Rodriguez et al., 2001; Pavan Kumar and
Prasad, 2004; Uetani et al., 2005; Gutyj et al., 2015). do
HaliHeOe3MeUHIMNX BIUIMBIB HAJeXaTh KaHIEPOTCHHI Ta
MmyTtareHHi edektu 1poro ememenrta (Peng et al., 2015).
Opnnak Oarato acmekTiB 1€l mpobieMu mie ¥ Joci He
3’4COBaHO.

VY niteparypi HasBHUII Benwkud 00’eM iH(opmaii
II0/I0 BIUIMBY T'OCTPOi Ta XpOHIYHOI (JOPMH KaIMi€BOTO
TOKCHUKO3Y OpTraHi3My JIIOIAMHH W eKCIIepUMEHTAIbHUX
tBapuH (Ali et al., 1986; Salvatori et al., 2004; Liu et al.,
2008; Hutyi et al., 2013; Gutyj et al., 2016). Pesympratn
0araTboX AOCIHIIKEHb BKAa3yIOThb Ha Te, MO ICTOTHI Bif-
MIHHOCTI B edekTax MeTabosizMy il KajaMmilo B OJHOpa-
30BHX BHCOKHX J03aX 1 TPUBAJOTO BIUIMBY MAJIUX JO3.
Bigomo, 1m0 3a yMOB IHTOKCHKallii OpraHi3amy TBapHH
CIIOJIyKaMH Ka/IMil0 BUHUKAE aHEeMis, IPUTHIUeHHs QyHK-
LIOHAJILHOTO CTaHy IMYHHOI CHCTEMH Ta iHIII pO3Jajgu B
npouecax kposotBopeHHs (Honskyy et al., 2001; Gutyj et
al., 2015; Gutyj et al., 2016).

Oco0JIMBICTIO WIKIIUIMBOI il KaaMIK0 € IIBHIKE HOro
3aCBOEHHS OPraHi3MOM 1 MOBUIbHE BHBEICHHS, IO TIPH3-
BOJWUTH A0 KyMyJslii mporo Merany B TkaHuHax (Lu et
al., 2005; Gutyj et al., 2015). Kagmili HaKOTMIy€eTHCS B
OCHOBHOMY y TEUiHII i HUpPKaxX i Mae TPUBAIUIl Mepion
HaniBBuBeeHHS (10 30 pokiB), TOOTO y HPUKIATHOMY
aCIeKTi MOYKHa BBaXKaTH, LIO JUIS TBAPHH JICTIOHYBaHHS
KaJMito B opranizmi € noxxurresum (Gutyj, 2015).

Mema poboTH — mocHiAUTH MOPGOIOTIUHI MTOKA3HUKHI
KpOBi OyraiiB 3a EKCIIEPHMEHTAJIBFHOTO KaJMi€BOTO
HaBaHTa)KCHHSL.

MarepiaJ i MeTOIH A0CTi/IKeHb

JlocnimkeHHs: npoBoAWINCh Ha 0a3i (epMepchKoro
rocrionapcrsa c. IBaniBui XKunauiscbkoro paiiony JIbBiB-
cpkoi obsacti Ha 10 Oyrailiugx MIECTHUMICSYHOTO BIKY,
YKpaiHCbKOT YOPHO-psI00i MOJIOYHOI HOpoxH, AKi Oymnn
copmoBaHi y 2 rpynu 1o 5 TBapuH y KOXHil: KOHTpO-
JBbHY Ta J0chiany. byraiilii KOHTPOJIBHOT TPyNH 3HAXOIH-
JUCh Ha 3BHYAMHOMY pamioHi. byraifisam mocmigHol Tpy-
IH 3rOJOBYBAM 3 KOPMOM XJIOpHI KaJMil0 y 1031
0,04 Mr/KT MacH Tina TBApHHH.

Jns mpoBemeHHS NOCHIIKEHb NOTPUMYBAJIHCS IIpa-
BHJI, 000B’SI3KOBHX 3 BUKOHAHHS 300TEXHIYHUX JOCIIIIB
00 TiAOOpYy Ta yTpUMaHHS TBapUH-aHAJIOTIB y TPYIIH,
TEXHOJIOTIT 3aroTiBJli, BUKOPUCTAHHS W OOJIKY CIIOXKHTHUX
KopMiB. Paition TBapuH OyB 30a7aHCOBaHHIN 3a IMOYKHB-
HUMH Ta MiHEpaJIbHUMHU PEYOBUHAMH, SIKi 3a0e3neuyBanu
ix moTpedy B OCHOBHUX €JIEMEHTaX JKUBJICHHSI.

YTpuMaHHS, TOIBIIO, MOTJSA] Ta yCi MaHIMyJISImii 3
TBAapUHAMH 3[IHCHIOBAIN 3TiIHO 3 €BPOIEHCHKOI0 KOH-
BeHniero “TIpo 3axmcT XpeOeTHHX TBapHH, SIKI BUKOpPHC-
TOBYIOTBCS ISl €KCIIEPUMEHTANIBHUX 1 HAyKOBHX IIiyei”
(Ctpacbypr, 1986 p.) 1 “SaranpHUX €THYHUX TPUHIIHIIIB
eKCIICpUMEHTIB Ha TBapuHax’, yxBajeHux [lepmmm Ha-
ioHabHUM KOoHTpecoM 3 Oioetukn (Kuis, 2001). Excre-
PHMEHTH NPOBOAWIM 3 AOTPUMAHHAM HNPHUHIMIIB I'yMaH-
HOCTI, BUKJIAZICHUX Y TUPeKTUBI €Bporneiicbkoi CrinbHO-
TH.

Hocnig tpusae yrnpomosxk 30-u mi6. Kpos mis anamisy
Opautu 3 sspeMHOi BeHu Ha 5, 10, 15, 20, 1 30 100y nocnimay.

KiJIbKicTh €pUTPOIUTIB 1 JISHKOIMTIB MiIpaxoByBall
Ha citui ['opsieBa niunMibpHOI KaMepH 3a 3araJlbHOBH3HA-
HOIO0 MeTo/nKo0. PiBeHb TeMorio0iHy KpoBi BH3HAYaln
iaHreMOrJIO0IHOBUM MeTOoZoM 3 BukopucTtanHsIM DEK-
M 3a metonom I'.B. Ilepgiza i A.I'. Bopo6iioBa. Konien-
Tparito MeTreMorsio0iny BusHavyanu 3a [.d. bosipuykom i
CIiBaBT. BeslMuMHy reMaToKpHTYy BHU3HAYaId LEHTPHQY-
TyBaHHSAM KpoBi y Mmikpominerkax 3a 3000 06/xB. 3a Be-
JUYUHAMH TIOKa3HUKIB KUTBKOCTI EPHUTPOIUTIB, PiBHSA
reMOTJI00iHY KpPOBIi 1 BEIMYMHUA TEMAaTOKPUTY, 3a BIAIMOBI-
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JHUMH (opMynamH, HIISIXOM MaTeMaTHYHHX PO3paxyH-
KiB, BHpaxOBYBAJIHM TaKi BEJMYMHM IHJEKCIB YEpPBOHOI
KpoBi: cepenHiit 00'em ogHoro eputpormra (MCV), cepe-
nHA Maca remorino6iny B epurpouuti (MCH) (Vlizlo,
2012).

AHami3  pe3ynpTaTiB  JOCIIKEHb TIPOBOIVITA
3a JOTIOMOTOI0 TTakeTy mporpam Statistica 6.0. Biporiz-
HICTh DI3HHMIIb OIIHIOBaIH 3a t-kpurepieM CThIOACHTA.
PesynpraTi cepemHiX 3HAUYCHb BBAKAIM CTATHCTUYHO
Biporigaumu mpu * — P < 0,05, **~ P < 0,001 (ANOVA)

Pe3yabTaTH Ta iX 00roBOpeHH

KpoB B opranizmi Oy1b-K01 TBapUHH € BIIHOCHO T1OC-
TIHHAM Ta B OJJHOYAC PYXJIUBHM CEpPE/IOBHIIEM, SIKE BU-
KOHY€ 3HAYHY KiTBKiCTh JKATTE€BO BOKIMBHUX (YHKIIIH IS
MiATPUMAaHHSA (i310JIOTIYHOTO cTaTycy opranizmy. Kap-
THHA KPOBI MOKAa3ye 3arajlbHUI CTaH OpTaHi3My TBapWHHU
(Khariv et al., 2016; Hariv and Gutyj, 2016; Martyshuk et
al., 2016). KpoBoTBOpHa crucTeMa 3aBXKIN XapaKTepU3ye
3MiHH, 110 BiJI0yBalThcs B opranizmi. KiiHiuyauii ananis
KpOBI BifioOpaxkae 1i 3MiHHM, ajle BOHU HE € CTPOro CIe-
mudivanmu Ta iHQopmaruBHuMH. [leprioueproe 3Ha-
YCHHS B TeMOrpaMi HAJICKHUTh HE KUIbKICHIN XapaKTepuc-
THIIl CHCTEMH, a CIIIBBIJHOIIEHHIO 1 30alaHCOBAHOCTI 11
KOMITOHEHTIB.

BwmicT remorno6iny y KpoBi OyraiiliiB 3a yMOB KaJMi-
€BOTO HaBaHTa)KEHHs HaBeneHO y Tabmwmili 1. BeranoBie-
HO, TIO piBeHb TEMOTIIO0IHY Y KpOBi OyraiIiB mociigHol
rpymu Ha 5 i 10 moOy mocminy 3poctaB Ha 13 1 22% Bin-
HOCHO MOKa3HUKIB KOHTPOJIBHOT TPYIIH.

Tabauns 1
BwMicT remorno0iny y KpoBi OyraiiiB 3a XpOHIYHOTO
KaJMieBOro Tokcuko3y (M £ m, n = 5)

T'emorno6in (/i)
I'pynu TBapuH

Yac gocaimKeHHs
KpoBi (100m)

KonTponpHa Hocninna
IToyaTKOBI BEITUYMHHI 103,5+2,31 104,4 + 1,99
IT’sra moGa 102,9 +£2,54 116,6 + 1,60*
Jlecsita moba 103,4 £2,75 126,1 + 1,86**
II’sTHagusTa nobda 102,1 +£2,90 98,9 + 1,86
JBanusra noba 103,6 +£2,10 84,5 £ 1,60**
Tpuansrta noba 103,9 + 2,50 86,7 +1,58%**

Ipumimka: cTyniHb BIpOTiIHOCTI HOPIBHSHO 3 JAHUMH KOHTPO-
neHOI rpynu — P < 0,05 — *, P < 0,001 — **

Y momanpimoMy piBeHb TeMOTJIOOIHY y KpoBi Oyraii-
LB, SIKAM 3J1HCHIOBAJIN KaJMi€Be HABAaHTAXKECHHS, 3HIKY-
BaBCsl, Jie BIAMOBIAHO Ha 15 100y MOCIHiay BiH KOJUBABCS
y Mexax BenuuuH 98,9 £ 1,86 r/n, Toai sIK y KpOBiI KOHT-
posbHOI rpynu Bin craHoBuB 102,1 + 2,90 r/n. Ha 20 i
30 1oOu mociiay piBeHb FeMOTJIO0IHY Y KPOBi MOCHITHOL
IpyIy TBapuH 3HU3MBCS Ha 18 1 16,6% BIIHOCHO KOHTpO-
JIBHOI IPYIIU.

PO3BHTOK XpOHIYHOTO KaJMi€BOI'O TOKCHKO3Y Y MO-
noaasaky BPX cynpoBOIKyeTbesi YTBOPEHHSIM y KpOBi
METTeMOTIIO0IHy Ta PO3BUTKOM TKAHWHHOI TiITOKCii.
BcranoBneno, mo y OyrauiliB AOCIITHOI TPYIH, BMICT
METTeMOTJIO0iHy y iX KpOBI MPOTATOM YCHOTO IOCTimy
3poctaB. CiiJ Bil3HAYUTH, IO HAWBUIIUI PIBEHb METTe-
Moro6iny OyB Ha 15 1 20 mo0u nocniny, e BiAIOBIIHO

BiH 3pic Ha 1,4 1 0,9% BiIHOCHO KOHTPOJILHOI IPYITH TBa-
PHH.

Taoauns 2
Bwmict metreMornobiny y kpoBi Oyraifiis 3a XpOHIYHOTO
KaaMieBoro TOKCHKo3y (M £ m, n = 5)

Mertremorno6in (%)
['pynu TBapuH

Yac gocaimKeHHs
KpoBi (1o6m)

KonrposbHa Jocuinna
TToyaTKOBI BEINYMHHI 3,9+0,055 4,140,081
IT’sita moba 3,6 £ 0,054 4,3 +0,095%*
Jecsra noba 4,0 £0,055 4,8 £0,089**
II’srHamusara qoba 3,8+0,074 5,2 £0,099**
JBaausra goba 4,1+ 0,045 5,0 £0,061**
Tpuansrta noba 4,0 £ 0,050 4,8 £0,092**

Ipumimka: CTymiHb BipOTiTHOCTI MOPIBHSIHO 3 TaHUMH KOHTPO-
npHOT rpymu — P < 0,05 — *, P < 0,001 — **

[ligBuieHnit piBeHb METIEMOIJIO0IHY y JOCIHITHOT
TPy TBapWH IOB’S3aHMH 13 HAAXOKEHHSIM KaJaMilo B
OpraHi3M JaHHX TBAapUH Ta MEPETBOPECHHSAM OKCHUIEMO-
mI00IHY Y METreMoriobiH, y pe3yibTaTi 4oro Mopylry-
€ThCs 3a0e3TeUeHAsS KHCHEM TKaHUH OpTaHi3My.

OTXe, yTBOPEHHS METTeMOTJIO0IHY y KpOBi Oyraiiiin
3a KaJMi€BOTO HAaBaHTA)XCHHS, BiIOYBa€ThCA Y pe3yNbTaTi
OKHCHEHHS TeMOIJIOOIHY 3 YTBOPEHHSIM CYNEpOKCH-
aHIOHa, SIKUIl y CBOIO 4Yepry 3alycKae BiIbHOPAIUKAJIbHI
NpoLeCH Ta 3/IHCHIOE PYHHIBHHI BIUIMB Ha KIITHHHI
MeMOpaHM, a TaKoX IHILIIOE MOSIBY IHIIMX AKTHBHUX
(hopm KuCHIO.

BaxxnuBuM MoposIOriuHUM NOKAa3HUKOM KpOBI € BH-
3Ha4YEHHs CEPEIHHOTO BMICTY TeMOITIO0IHY B OJJTHOMY €pHT-
POLIHTI, SIKHil BKa3ye HAa HACHYCHHS EPUTPOLIUTA FeMOTIIO-
6iHom. BcraHoBieHo, 1m0 cepenHiii BMIiCT reMorsio0iHy B
OITHOMY €pPHTPOLHTI KPOBi OyTaiIliB KOHTPOJIBHOL Ta TOCITi-
JIHOT TPYII Ha MOYATKy NOCITiAY KOJMBABCSH y MEXaxX BEJH-
gnH 14,55 + 0,351 14,80 + 0,30 rr. Ha 5 i 10 mo6y mociti-
JIy y KpOBIi JOCIIAHOT rpynu OyraiilliB BCTaHOBJIEHO 30i-
JBIICHHS. CEPEeJHBbOr0 BMICTY TeMOIJIO0IHY B OJHOMY
eputpouuti Ha 11,4 1 13,9% mNOpiBHSHO 3 KOHTPOJILHOIO
IPYIIOIO TBApHH.

Tabmusa 3

CepenHiii BMICT reMorioOiHy B OJHOMY E€pUTPOLMTI
KpOBi OyraiiiliB 3a XpOHIYHOIO KaJMIi€BOTO TOKCHKO3Y
M+m,n=5)

CepenHiii BMIiCT TeMOTTI00IHY B
eputpouuTi (Tr)
['pynu TBapuH

Yac mocaimKeHHs
KpoBi (1obwm)

KonTponbna Hocnigna
TToyaTKOBI BEINYMHHI 14,55+ 0,35 14,80 + 0,30
IT’sita moba 14,37 £ 0,20 16,01 £0,35*
HecsTa noba 14,77 £ 0,23 16,83 £0,29*
II’sstHagusTa 1obda 14,42 + 0,30 14,38 + 0,50
JBaausra 1oba 14,49 + 0,33 13,76 £ 0,46
Tpuausra noda 14,43 £0,31 13,18 £ 0,70

Ilpumimka: cTyHiHb BipOTiIHOCTI HOPIBHSHO 3 JaHUMH KOHTPO-
npHOT rpymu — P < 0,05 — *, P < 0,001 — **

Ha 20 no0y mocniay cepenHiii BMIiCT B OJHOMY €pHUT-
POLIMTI Y KPOBI JIOCIIJHOT I'PYIIH TBapHH, SKUM 3iHCHIO-

Scientific Messenger LNUVMB, 2018, vol. 20, no 88
110



Hayxosuii Bichuk JIHYBMB imeni C.3. [kuuskoro, 2018, T 20, Ne 88

BaJIM Ka/IMi€BE HaBaHTa)KEHHsI, 3HU3UBCS Ha 5% IMOpIBHA-
HO 3 KOHTPOJIBHOIO rpymnoo. HalHmwK4InuM cepenniii BMicT
reMoryIo0iHy B OZHOMY €PUTPOLUTI OYyB Y KpOBI JOCTif-
Hoi rpynu Ha 30 o0y nmociiny, A€ BiANOBIAHO BiH KOJIH-
BaBcs y Mexkax 13,18 + 0,70 .

[Ticast mocmimKeHHS KUTBKOCTI epUTPOLHMTIB Y KPOBi
OyraiIiB IOCHiZHOI TpymIH, BCTAHOBICHO WOTO IIiIBH-
uieHHst Ha 5 1 10 mobu pocmigy BignosiaHo Ha 2 1 7%
MOPIBHAHO 3 IOKa3HUKaMH KOHTPOJBHOI I'PYIH TBapHH.
Ha 15 nobOy mociimy y KpoBi TBapuH IOCHIAHOI rpymnu
BCTAHOBJICHO 3HM)KCHHS KUIBKOCTI EPHUTPOIUTIB 10
6,88 + 0,29 T/n. BiporinHe 3HMXEHHS KUJIBKOCTI €PUTPO-
muTiB BB Ha 20 no0y mocmimy, Je BiIIMOBIITHO IO
KOHTPOJIbHOI IPpyNH TBapHH, BOHA 3HU3Mnacs Ha 14%. Ha
30 noOy mociigy KiNbKICTh €PUTPOLUTIB Y KpoBi Oyraii-
iB, SKUM 3IIMCHIOBAIM KaJMi€BE HaBaHTAXXCHHS EIO
3pocia MOPiBHSHO 3 MOMEPEIHBOI0 JOO00 IOCHTIIKEeHHS,
OJTHAK 32 MOPIBHSAHHA 3 MOKa3HUKaMU KOHTPOJIBHOI rpynu
BCTAHOBJICHO 3HIKCHHS IJaHOTO MOKa3HUKa 9%.

Bigomo, 1m0 i0HM BaXKHX METaliB, Y TOMY YHCIi U
KaJMilo, NPUCKOPIOIOTh INPOLECH YTBOPEHHS AKTUBHUX
(hopM KUCHIO Y PI3HHX THIIAX KJIITHH, OCOOJIMBO B CPUT-
pouuTax, MPOBOKYIOUYH PO3BUTOK OKCHIALIHHOTO CTpecy,
IO MPU3BOJUTH J0 TE€MOIII3y epuTpouuTiB. Takox epur-
POTICHIsI MO’KE BUHHMKATH 332 PaXyHOK MOXJIMBOTO iHTiOy-
10Y0T0 BIUIMBY Ka/IMiI0 Ha TPOLECH CHHTE3y Oe3rmoceper-
HIX PETyJIATOpiB IPOLECIB €pUTPOIOE3y B KICTKOBOMY
MO3KY, ITepeyciM, EpUTPOIIOETHHY.

Taoauus 4
KinbKicTh epUTPOLMTIB Y KpOBI OyraidiiB 3a XpOHIYHOTO
KaJaMi€eBOTO TOKCHKO3y (M £ m, n =5)

Yac mociaiKeHHs Epurpouyri (T/r)
KpOBi (1001) Lpymu TBapun -
KonTposbHa Hocninna
[TouaTKOBI BEIMYMHU 7,11 £0,21 7,05 £0,25
IT’sita mo6a 7,16 £0,22 7,28 £0,19
Jlecsita 1o6a 7,00 £ 0,25 7,49 + 0,43
IT’sarHagusTa 100A 7,08 +£0,24 6,88 £0,29
JBanusra noba 7,15+0,26 6,14 +£0,35*
Tpumsta 1o6a 7,20 +0,24 6,58 + 0,45

Ilpumimka: CTYniHb BIpOTiIHOCTI MOPIBHSHO 3 JaHUMH KOHTPO-
neHOI rpymn — P < 0,05 — *, P < 0,001 — **

JInst BH3HAYEHHS CIIBBIAHOIIEHHS MiX KUIbKICTIO
EPUTPOINTIB 1 HACHICHHSAM iX TE€MOTIIO0IHOM y KITiHIYHIN
MIPAKTHIII BUKOPUCTOBYIOTHCS TaK 3BaHi iHICKCH YEPBOHOT
KpOBIi, OTHUM 13 SKHX € BH3HAYCHHSA CEPEeIHBOTO 00’eMy
epurpouura. BeraHoBeHO, 10 Ha MOYATKy AOCIIAYy ce-
peHiii 00’eM epuTpoLTa Y KpOBi OYraiiiiB KOJIUBABCS Y
Mexxax BenmumH 46,00 = 1,11 — 46,81 + 1,15 mxm>. ¥V
JOCITIHOT TPYIHM TBapuH, SKUM 3IIHCHIOBAIN KaJMi€BE
HABaHTAKEHHS, CepeiHid 00’eM epurponura Ha 5 i
10 noOy mocminy 3um3uBcst Ha 1,7 1 12,2% (tadn. 5).
Haiinmwxunm cepenniit 00’em epurpornura OyB y KpoBi
nociigHoi rpynu Ha 15 noGy mocmigy, e BiANOBITHO BiH
cranosus 40,70+1,85 MKkM3, TOZII K y KOHTPOJILHOT IPyIH
JaHWH OKa3HMK OyB 3HaYHO BAIIMM — 49,43 + 1,10 MxM>.

OTxe, pe3ynpTaT AOCITiIKEHb BKAa3yIOTh Ha TE, IIO
3MEHIICHHS KIUTBKOCTI EpPUTPOLUTIB KPOBi JTOCIITHHUX
TBapUH IiJ] BIUIMBOM KaJIMil0 MOXe€ BiJJOyBaTHCs 3a paxy-
HOK NPUTHIYCHHS MPOLECIB JO3PiBaHHS EPHUTPOITHUX

KJITHH 1 30UIbLICHHS pyHHALii epUTPOLMTIB, HACIIIKOM
YOT0 € 3MEHILEHHS KICHEBOT EMHOCTI KPOBI.

Tabumug S
CepenmHiii 00’€eM OJHOTO €pPHUTPOIMTA KPOBi Oyraimis 3a
XPOHIYHOTO KaMi€BOTO TOKCHKO3Y (M £ m, n =5)

CepenHiit 00’eM o1HOTO
epurpouuta (MKM®)
I'pynu tBapun

Yac mociioKeHHs
KpoBi (1o6m)

KonrposbHa Jocninna
TTouarkosi Benuuunu 46,00 £ 1,11 46,81 + 1,15
IT’sita moba 47,49 + 1,50 46,70 £ 1,56
JHecsita noba 47,14 £ 1,32 41,39 £2,01*
II’srHamisara qoba 49,43 £ 1,10 40,70 + 1,85*
JBamusra q1o6a 46,15+ 1,24 47,23 £1,60
Tpuansra noba 47,22 £1,18 47,11 £1,30

Ipumimka: CTymiHb BipOTiTHOCTI MOPIBHSIHO 3 TaHUMH KOHTPO-
nbHOT rpymu — P < 0,05 — *, P < 0,001 — **

3a pesynbraTaMd JOCIIPKEHb BHUSABJICHO 3HMKCHHS
TeMaTOKPUTHOI BEJIMYMHU y OyrailiB JocCiigHOl rpymnu
Ha 10, 15 ta 20 nobu mocniny. Tak, Ha 10 noOy nocminy
TeMaTOKPHUT y KPOBi JOCHIJHOI Tpyny 3HU3MBCSA Ha 6%,
Toni sk Ha 15 moOy BimnosigHO 3HU3UBCA Ha 20%. Bipo-
TiZHE 3HMKEHHS T'eéMaTOKPUTHOI BEJIMUYMHM BUSIBWIM 1 Ha
20 no0Oy mocmigy, A€ BIAMOBITHO Y AOCIiAHOI Tpymu Oy-
raimiB BoHa ctanoBmia 0,29 + 0,014 n/n, Toxi sSIK y KOHT-
pomsHOi rpynu — 0,33 + 0,010 n/n (Tadn. 6). Ha 30 moby
JOCIily TeMaTOKpUTHA BEJIMYMHA y TBapHH AOCTIIHOI
TPYIH JIeNIo 3pocTaia, OJHAK HOPIBHAHO 3 MOKa3HUKaMU
KOHTPOJILHOT rpyINy BOHA 3HU3MJIacs Ha 8,8% BiNMOBIAHO.

Tabnuns 6
I'emarokput KpoBi OyraiiiB 3a XpOHIYHOTO KaJMi€BOTO
Tokcnko3y (M + m, n = 5)

I'emarokput (31/1)
I'pynu tBapuH

Yac mociimKeHHs
KpOBi (100H)

KontponbHa Jocnigna
IToyaTKOBI BEIUYMHHI 0,32 +0,012 0,33 +£0,010
IT’sira moba 0,34+ 0,010 0,34 +£0,015
Jlecsita moba 0,33 £ 0,009 0,31+0,014
I’ sTHaasATa 100a 0,35+0,011 0,28 = 0,009*
JBamisita qo6a 0,33 +£0,010 0,29 +£0,014*
Tpuansra noda 0,34+0,012 0,31 +0,013

Ipumimka: cTyniHp BipOTiTHOCTI NOPIBHIHO 3 JTAaHUMU KOHTPO-
nbHOT rpymu — P < 0,05 — *, P < 0,001 — **

3a pesynbTaTaMu JOCIHIIKEHb HA 5 100y IOCHiy BH-
SIBJICHO 301NIBIICHHS KUTBKOCTI JIGHKOLUTIB Y KPOBI TBa-
puH nocmigHol rpynu Ha 4%, 3a paxyHOK 30UIbIICHHS
IHTEHCHBHOCTI Jielikonoe3y mij aiero kaamiro. Ha 10 1o0y
JIOCIIZY KUIBKICTD JIGHKOLMTIB y KpoBi OyraiiiB nociif-
HOI IpyIY NPOAOBXYBaja 3pOCTATH 1 BIIIOBIHO CTaHO-
Bwia 7,81 + 0,20 I'/n. BiporigHe 30iMbIICHHS KITBKOCTI
JCHKOLUTIB cHOCTepiranu Ha 15 100y mociimy, e Biamo-
BIJIHO 3 IOKa3HMKaMH KOHTPOJIbHOI TPYIM BOHA 3pocia
Ha 12%.
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Ta0nnua 7
KinbKicT eHKOIMTIB Y KpoBi OyraifiiiB 3a XpOHIYHOTO
KaJIMi€BOT0 TOKCHKO3y (M + m, n = 5)

Jletikorru (I'/m)
I'pynu tBapun

Yac gocaimKeHHs
KpoBi (100m)

Kontponbha Jocnigna
IToyaTKOBI BEIMYMHU 7,34 £0,24 7,29 £0,19
II’sita noba 7,35+0,35 7,64 £0,56
JHecsta noba 7,31 +£0,30 7,81 £0,20
II’stHamsra qoba 7,34 £0,26 8,21 £0,21*
JBamista noba 7,39 £0,30 7,97 £0,30
Tpuansra no6a 7,31 +£0,32 7,74 £ 0,35

Ipumimka: cTyniHb BipOTiZHOCTI MOPIBHIHO 3 IAHUMH KOHTPO-
npHOT rpymu — P < 0,05 — *, P < 0,001 — **

Ha 20 no0y mociiny KijbKiCTh JICSHKOIMTIB Y KPOBI
OyraiiuiB, SKUM 3IiHCHIOBAIM KaJMi€BE HaBaHTAXKCHHS,
3aJIMIIajIack BHUCOKOIO 1 BiamosigHo cramosuma 7,81 =+
0,20 I'/n, mo Ha 8% OyJsia BUIIOO 33 BEJIMYHMHHU KOHTPO-
neHOI rpynu. Ha 30 100y gocimigy mopiBHSHO 3 MOMIepe-
HBOIO 0000 YHCIIO JICHKOIMTIB Y KPOBi IOCITIHOT rpynn
3HIKyBanacs 10 7,74 + 0,35 I'/x.

BucHoBku

3MIiHM reMaToJIONIYHUX IOKA3HMKIB, SKi BHSABJICHI 3a
nii KaaMiio Ha KITITHHH KPOBI OpraHi3amy OTpyeHuX Oy-
raiiiB, MOJATalOTh Y TOPYLICHHSX MPOIECIB epUTPOIIOe-
3y Ta Jelikomoe3y. PesynpraTu mOCTIIKEHb BKa3yIOTh
PO 30UTBIICHHS BMICTY JICHKOIMTIB y KpPOBI TBapuH
nociignoi rpymu go 8,21 £ 0,21 I'/n. 3’scoBaHo, 1o
BIIPOJIOBK EKCIIEPUMEHTY y KPOBi OyraifiliB 3MEHIITYEThCs
3arajbHa KUIBKICTh €PUTPOLMTIB, PIBEHb reMOrNIo0iHy Ta
cepelHii BMICT reMoriio0iny B eputpounti. Jlani 3MiHH €
MPUYMHOK 3HIDKCHHS 30aTHOCTI €pUTPOLUTIB A0 TPaHC-
MOPTY KHCHIO.
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