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A.M.Pomaniox BIOXIMIYHI 3MIHU KPOBI I11JI BILJIU-
I'.FO.byTko BOM Cr6+

O.B.JlorBinona

Menuynnii iHCTUTYT CyMCh-
KOTO JIEPYKaBHOT'O YHIBEpCH-
tety, Cymu

Hocnioscenna BUKOHAHO 8 PAMKAX HAYKOBO-00CHiOHOT pobomu «Mopdozenes 3azanbHo-
namoao2iuHux npoyeciey (Homep oepaicasroi peecmpayii 013U003315).

Pedepar. /11 BUTOTOBIICHHS 3yOHUX IPOTE3IB 3aCTOCOBYIOTHCS Pi3HI CIUIABH, y SKHX
MICTUTECSL XpoM. [Ipm B3aemonii i3 pPOTOBOIO PIOWHOIO, OPraHIYHAMH KHCIOTaMH Ta
IPOJYKTAMH XapuyBaHHS yTBOPrOIOTECA ioHH Cr'', Cr', saranpHuii BIUIMB AKMX Ha
OpraHi3M JOCHI/DKCHUII HEJOCTaTHhO. MeTa — MpOBECTH aHai3 Oi0XIMIYHUX 3MiH Yy
TIa3Mi KpoBi mix BrmmBoM ioHiB Cr®'. 15 TBapHH JOCTIAHOI TPYIH OTPHMYBAITH IIHTHY
BOJY i3 JoaBaHHAM OixpoMary Kaiito B 103i 0,2 Mouns/i1. [l{ypam koHTponbHOI rpymu (5
TBapWH) JaBajH 3BUYAKHY NMUTHY BOAY. |BapWH BHBOAWIN 3 €KCIEpUMEHTY depe3 20,
40 1 60 mi6 micng MOYaTKy BXXKMBaHHS OiXxpomary Kamiro. BcTaHOBIEHO, IO Ha IMOYATKY
eKCIIepUMEHTY 010XIMiYHI MOKa3HUKH KPOBI IypiB KOHTPOJIBHOI Ta HEPHIO] JOCIHIiTHOI
TPYI BiJPI3HIIMCS 32 CKIamoM. [IiABUIIEHHS CEYOBHHU MPHU3BEIO 0 MiO3PH HPO II0-
pYILICHHS KIyOO4KOBOI (inbTparii, YIIKOHKESHHS NapeHXIMH HUPOK abo roCTporo pyi-
HyBaHHs TKaHuHH. Ha 20 Ta 40 100y eKCIepuMeHTy BHSBISUINCS O3HAKH alUIo3y Ta
MiIBUIICHHS KOHIICHTpAIIil 10HiB K" mrasmu. IMocriiiHe Ta AMHAMIYHE ITiABHILCHHS Kpe-
atuHpochokiHa3K crocTepiragochk ynpoaoBx 60 ai6 excriepumeHTy. BioximiuHi 3MiHK
y KpoBi mix BmiBoM ioniB Cr®' cBizuats mpo iforo TokcuuHy il Ha opramism. OcoG-
JIMBY 3aHETIOKOEHICTh BUKIMKAOTH 3MiHH 10HHOTO CKJIaay KPOBI1 Ta INiJBHIICHHS iHAEK-
cy areporerHocTi Ha 40 100y mocmikeHHA. 3HA4YHE MMiABUIIECHHS PiBHSI KpeaTHH(OC-
(okiHa3K BKa3ye Ha 3araJlbHOCOMATHYHMI BIUIUB 10HIB XpOMY.
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Kuzenko E.V., Romaniuk A.M., Butko H.Yu., Logvinova H.V. Biochemical changes in blood under cr®.

ABSTRACT. Background. For the manufacture of dentures many different alloys containing chromium are used. Interac-
tion with oral fluid, organic acids and food, results in formation of Cr**, Cr® ions, but their influence on the whole organism
is poorly investigated. Objective. To analyze the biochemical changes in blood plasma during the influence of Cr®" ions.
Methods. 15 animals of experimental group were receiving drinking water with potassium dichromate in a dose of 0,2 mol/I.
Rats of control group (5 individuals) drank usual drinking water. Animals were led out of experiment on the 20™, 40™ and
60™ days after the beginning of introduction of potassium dichromate. Results. It was established that at the beginning of
experiment the blood biochemical indicators of control and the 1% experimental groups differed by its content. Increase of
urea concentration led to suspicion about violation of a glomerular filtration, damage of a kidney parenchyma and tissue dis-
integration. On the 20" and 40™ days of experiment the symptoms of acidosis and increase of potassium ions concentration in
blood plasma were defined. Continuous and dynamic increase of creatin-phosphokinase was observed during 60 days of ex-
periment. Conclusion. Biochemical changes in blood under the influence of Cr®" ions evidence their toxic action on an or-
ganism. Especial concern is caused by changes of ionic composition and increase of the atherogenic index of blood plasma
on the 40™ day of experiment. Substantial increase of the creatin-phosphokinase level indicates general somatic influence of
chromium ions.
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Beryn

XpoM — IIMPOKO PO3MOBCIOJDKEHUH y TPHUPOAI
MeTall i3 3MIHHOK BAJICHTHICTIO. 3alIe)KHO BiJ| Baje-
HTHOTO CTaHy Ief eJIeMEHT IO-Pi3HOMY BIUIMBA€E Ha
JKUBI OpraHi3Mu. Y TpHbOXBAJICHTHIH Gopmi Xpom —
HEOOXiTHUH KOMIOHEHT CHCTEMH peryinimii (yHK-
IOHAJIEHOT aKTHBHOCTI PEIeNnTOpiB Ta (EPMEHTIB
[1]. lecTuBaneHTHHIA XPOM HECTIPHUATINBO BITUBAE
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Ha OIIBLIICTh )KUTTEBUX IPOLECIB B OpPraHi3mi Jito-
JIVHY 1 TBapuH, TOIIKO/DKY€E (PyHKIIOHAIBHY aKTHB-
HICTh PI3HUX cHCTeM [2].

s BUTOTOBJIEHHS 3yOHUX MPOTE3iB 3aCTOCO-
BYIOTBCSI Pi3HI CIUIaBH, ¥ SKHX MICTUTBCS XPOM Ta
IBi Mapku Hepkapirouoi crami — 20X18HIT wu
25X18H102C [3]. Xpom 3yOHHX TPOTE3IB B3aEMO-
Jlie 3 POTOBOIO PIAMHOIO Ta OPTraHIYHUMHU KHCIIOTa-
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MM, NPOJAYKTaMH XapyyBaHHs, YTBOPIOIOYH 1OHH
crt, o

Ha Bigminy Bij ioHIB Cr*" iomn Cr* JIy’)Ke He-
CTaOUIBHI 1 JIETKO MOOUITI3YIOTECS LIISIXOM acopOLii
y pasi 30utbiienHss pH. OpraHiuHi pe4oBHHU Mij-
BUIIYIOTh BiJHOBJICHHS Cr* o CrF [4]. Ipore,
3HAXOJMMO TOBimoMieHHs, mo ionn Cr®" mpusBo-
JSTH 10 paky y TBapuH [5]. € nmaHi mpo momiko-
JOKEHHS. XpOMOCOM Pi3HUX KJIITHH TKaHWH MiJT Hi€l0
Cr®" [6]. Tokasawo, mo ionn Cr®" mocuimoTs nepe-
KHCHE OKHUCIICHHS JIMIAIB y TemaTonuTax mypis [7].
VY 3B’s13Ky 3 MM Ha OpraHi3M MiJ0CIIAHUX TBApUH
CKEPOBaHi HaIIl JOCTIHKSHHS.

MeTor0 J0CITIPKEHHS € BUBUCHHS 010XIMIYHHUX
3MiH B opramismi nia Brmmsom Cr®" y muTHiit Boi.

Martepianu Ta MeToan

ExcniepumenT nmpoBoamwin Ha Oinux jrabopato-
pHux mypax macow 160-180 r, skux yTpuMyBamu
Ha CTaHAapTHOMY palioHi 3a yMOB BiBapito. TBapu-
HaMm gocrigHoi rpynu ([I), mo HamiwyBama 15 oco-
OWH y TUTHY BOIYy IOJABaNX OiXpoMaT Kalito B 031
0,2 momb/n Bupogosxk 60 ni6. lypam KOHTpOIBHOT
rpymu (K, 5 TBapuH) naBanu 3BHYaiiHy MUTHY BOAY.
[o m’saTh TBapUH 3 JOCHIIHOT IPYITH 3a0MBAIH Yepe3
20, 40 1 60 fi0 micis NO4aTKy eKCIIEPUMEHTY.

Marepianom JIocCiiKeHb Oyna 3MillaHa repu-
(epuuHa KpoB, SIKy OTPUMYBaJIH T1iJ] 4ac 320010 TBa-
PHH KOHTPOJILHOI 1 ociianol rpyn. Kpos 30upanu 3
aoptu y mupobipku VACUTAINER ¢ipmu «BD
Franklin Lakes NJ» USA. ¥ mia3mi kpoBi BU3Haua-
JY HACTYIHI TOKa3HUKH: OUIOK 3aranbHuii (T/i),
anp0yMinu (T/17), cedyoBrHA (MMOJB/T), KpeaTHHHUH
(xMoTIB/IT), XOJIECTepHH (MMOIIB/N), TPUTIIIECPUIN
(Mmonb/n), JITIBILL (mmons/m), JITTHILL (Mmoss/i),
Olnipy6in 3aranbHUil (MKMOJIB/JT), OLTIpYOiH Hempsi-
muit  (MxMmons/m), K' (Mmons/m), Na' (Mmomns/m),
Mg*" (mmons/m), Ca®" (mmons/m), AnAtr (ME),
AcAt (ME), JIAI' (E/n), KOK (MxM). Busnauenus
MPOBOIUIIOCH 33 JOIOMOTOK0 aBTOMATHYHOIO 010Xi-
MmiuHoro aHaiizatopa BioChem FC-360.

Craructnyna o0poOKa INpoBOAMIACH Yy MPO-
rpami «Cratuctuka 8.0» JlocTOBIpHICT pe3yibTariB
OIliHIOBaJach 3a KpurepieM CThIOEHTA.

Pe3ysabTaTH Ta iX 00roBOpeHHsA

BcTaHOBIICHO, 110 Ha MOYATKY EKCIICPHUMEHTY
610XiMIUHI MMOKa3HUKH KPOBI LIyPiB KOHTPOJIBHOI Ta
nepIoi JOCHIiAHOT Py BiApi3HAIACS 32 CKIIaoM. Y
HIypiB MEpIIOi JOCTIMHOI IPYHH BMICT 3arajbHOI0
Oinky craHOBUB 96,26+5,14 /i1, mo Buiie Ha 25,36
/)1, HK Y KOHTPOJbHUX TBapHH. L{e Ha Hamr morus,
MOB'S13aHO 3 KOMIIEHCATOPHOIO PEAKIi€l0 OpraHi3mMy
0 YMOB HAUTMIIKOBOIO HAIXOMKeHHs iomi Cr®’.
3aranpHUIA OITOK Y MiJIOCTITHAX TBAPHUH JIPYTOl Ta
TPEeThOi TPYN MaB TEHICHINIO IO HOpMami3amii Ta
ckiaB 85,24+1,50 r/m 1 71,3842,57 1/1, 1m0 MeHIne
Ha 11,02 /71 Ta 24,88 /N1 B MOPIBHAHHI 3 MEPIIOI0
JIOCITIZIHOIO TPYIOK0. 3arajibHuil OLIOK y Opyrii mo-
cnigauit rpymi OyB Ounbiimit Ha 14,34 r/n. Tinepn-
poTeiHeMis, Sk IPaBuiIo, MOB’si3aHa 3 rinepaiboyMi-
HeMiero. [Ipy BH3HAa4YeHHI KOHIEHTpalii anb0yMiHy

KpPOBl y TBapHH EKCIIEpUMEHTaIbHUX TPyl OyIo
BHABJICHO HOTO 3pOCTaHHA, OJHAK Y IIypiB APYyTroi
TPyl 1€ TIOKa3HUK MiJBUINEHUH HalMeHIIe
(39,70+1,83 r/m), uio Oinblie y MOPIBHAHHI 3 KOHT-
posaem 12,78 r/n. Ilepiia Ta Tpers rpynu 30epiranu
BUCOKHI piBeHb anpOyminy 42,96+3,20 r/m Ta
45,68+1,12 r/n — me Olnblie MO BiJHOIICHHIO 10
KOHTpoJo Ha 16,04 r/m Ta 18,76 1/1. 30inbmICHHAS
KOHIICHTpALIi 3aralbHOTO OUIKy Ta albOyMiHIB HO-
CUTh BIHOCHWH XapakTep, IIe BIpOTiIHiIIE 3a Bce
NOB’S3aHO 3 YTPHMAaHHSM KOJIOiZHO-OCMOTHYHOTO
Ta OHKOTHYHOT'O TUCKY Ta PIBHIO KaTIOHIB KPOBI, sIKi
3MIHIOIOTHCS TiJ BIUINBOM XPOMY.

VY 3pa3zkax KpoBi MiIAOCITITHUX TBAPHH 3HAYHO
OiABUIIIACH CeUOBHHA. [liIIOCTIAHI TPYIH Maiu
HE3HaYHY PI3HUIIO PIBHS CEYOBHHHU MK COOOIO: TaK
y TIepii rpymi piBeHb ce4oBHHM ckiaB 9,74+1,44
MMOJIB/JT; y Apyriid — 8,30+1,28 MMoib/1; y TpeTii —
9,44+1,03 MMoIb/11, ane pi3HUI MK rpynaMu He-
JOCTOBipHa. B mOpiBHSAHHI 3 HOPMOIO piBEHb CEUO-
BUHU OyB 3HAYHO MiABHIIEHWHA B 2,64; 2,25; 2,56
pasiB mo rpymnax. Bce me cBimUMTh IpoO BIUIMB i0HIB
Cr®" Ha rioMepy/IsApHHil anapaT HUPKH a6o TPHCKO-
peHHsI pyiiHyBaHHS OLIIKIB.

[TigBUIIIEHHS] CEYOBHMHHU TMPHU3BENO IO Mig03pH
Ha TIOpyuleHHs KiIy0o4YkoBoi QinbTparwii, yIIKo-
JUKEHHS TTapEeHXIMH HUPOK abo rocTporo pyiHyBaH-
HS M’5130BOi TKaHWHM, TOMY HaMH IEpeBIipsBCS pi-
BEHb KpeaTHHHHY. HaiiOinbIe miaBuIieHHs KpeaTu-
HUHY CIIOCTEpirajiocss y TBapHH IpYroi TpynH Ta
nopisaioBasio 116,50+9,40 MkMmonb/n. Y TBapuH
Nepumoi Ta TPEThOi TPYN TaKOX CIOCTEPiraivch
KpUTHYHE  3HAaYeHHA  KpearmHiHy  102,8+8.8
MKMOJIB/T Ta 93,54+2.,66 MKMOJIB/JI BiJIIOBIIHO.
301IbIICHHS KPEaTHHIHY CKJIAJIO IO BiHOLICHHIO JI0
KoHTpoutto B 2,06; 2,33; 1,87 pasu y mociipKeHH1

PisHuus Mk NMOKa3HUKaMH XOJIECTEPUHY ITiJ-
JOCIIIIHUX TPYI CTAaHOBHJIA MEXI HOPMH, JIMIIE JIPY-
ra rpyna Maja IiJIBUIIEHHS XOJieCTUHY B 1,72 pa3u
(p<0,05) Ta manma HACTYIIHI 3HAYCHHS: KOHTPOIb —
2,59+0,11 wmmoine/n; mepma rpyma — 2,62+0,34
MMOJIB/JT; Apyra rpyna — 4,46+0,96 Mmonb/it; TpeTs
rpyma — 2,22+0,13 MMOoib/11.

KimpkicTh TpUTTINEpHIIB Ha MOYATKy eKCIIe-
pumernty (20 mi6) y mepmmii Tpymi CTaHOBUTH
1,64+0,21 mmonb/n, 110 Ounbiie Hopmu y 2,10 pasu.
[Toka3HUKM y TBapHH APYrol rpynu He BiIApi3HSITUCS
Bix mepmoi Ta mopiBHOBamd 1,66+0,26 MMOIB/I.,
uro Outeiie y 2,13 BiZHOCHO KOHTpOJ0. Tpuriire-
pUIM y TBapHH TPEThOI IPyNU 3MEHIIYBAIUCS 10
0,59+0,09 MMOIBL/T Ta Man¥ MEHII 3HAYEHHS Bij-
HOCHO KOHTpOJIt0. KiIBKICTh TPUTITILUPUAIB Y KOHT-
pOJBHUX IMypiB 3Haxomwinack y mexax 0,78+0,16
MMOJTB/JI.

B ekcrmepuMeHTaNbHUX TBApHH HAHOIIBIINI
moka3Huk JITIBII crocrepiraBes Ha 20 no0y mocii-
ny ta cknas 1,45+0,46 mmouis/n, ue Oinbie Ha 0,57
MMOJIB/JT B MOPIBHAHHI 3 KOHTposieM. [lomami crmo-
crepiranocsk 3umxeHus JIIBI BupomoBx HacTyn-
Hux 40 ni6. Y apyrid rpymi pisens JITIBIL 3unxky-
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BaBcst g0 1,01+0,17 mmoms/n. ITokasumk JITIBII]
npakTuyHo Hopmanizysascs (0,91+0,05 mmons/n) y

TBapuH TpeThoi rpymu. Kinmskicts JINIBI] y xoHTpO-
JIbHUX H1ypiB nopiBHioBana 0,87+0,09 MMoJIb/i1.

Tabnuns 1
bioXiMiuHI MOKa3HUKH JIa3MHU KPOBi €KCIIEPUMEHTAJIBHUX TBAPHH

ITokazHuku KonTpons [Tepma rpyna Hpyra rpyna Tpets rpyna
Binok 3aransHui, /1 70,9+1,70 96,26+5,14 * 85,24+1,50 * 71,38+2,57
AnpOyMiHH, I/1 26,92+2.49 42,96+3,20 ** 39,70+1,83 ** 45,68+1,12 *
CeuoBHHA, MMOJIB/JI 3,68+0,23 9,74+1,44 ** 8,30+1,28 ** 9,44+1,03 *
Kpearnnun, KMOIJIB/1 49,82+2,89 102,8+8,8 * 116,50+9,40 * 93,54+2,66 *
XoecTepuH, MMOJB/JT 2,59+0,11 2,62+0,34 4,46+0,96 **** 2,22+0,13 ****
Tpuriiuepuut, 0,78+0,16 1,64+0,21 ** 1,66+0,26 *** 0,59+0,09
MMOJIB/JI
JITIBIL, MmMoums/m 0,87+0,09 1,45+0,46 1,01£0,17 0,91+0,05
JITTHIIL, Mmoib/n 0,30+0,07 0,64+0,09 ** 1,39+0,23 * 0,22+0,01
bixipy6in sarasuii, 5,340,57 6,04£0,91 5,16+1,36 18,585,19
MKMOJIB/JI
bixipybin nenpamui, 5,34+0,57 5,06+2,18 #* 5,16+1,36 5,16+1,42
MKMOJIB/JT
K, Mmostb/nt 5,84+0,14 11,3241,17 * 12,06+0,48 * 5,48+0,05 ****
Na®, Mmosts/n 162,22+3,68 157,3+3,98 185,00+3,22 * 165,40+1,12
Mg, MMomB/1 1,3840,048 2,28+0,16 * 3,14+0,40 ** 1,9840,20 ****
Ca®*, Mmonb/1 3,840,066  3,40£0,19 P<0,01  5,98+0,59 P<0,01  2,56:0,08 P<0,001
AnAt, ME 69,44+1,17 87,32+10,24 270,46+33,35 * 153,76+7,32 *

147,38+14,9 * *

AcATt, ME 69,16+1,22 P<0,001 251,12+£30,36 216,08+£32,52
JUIT, Eln 764,14£94,53  701,9+165,72 * 713,8429,10 * 467,56+116,16
K®K, MxM 1021,08£1,37  2421,6+178,95 * 4577,0£174,37 * 1409,2+195,20 *

[Mpumitku: * — P<0,001, ** — P<0,01, *** — P<0,02, **** — P<0,05.

JITTHII] npomoexk ekcriepuMeHTy (60 mi6 cro-
xuBanns Cr’") 3MiHIOBAUCEH Y MOPIBHSHHI 3 iHTaK-
THUMH TBapuHamu. 3HauHe migsumernas JITTHI mo
1,08 MMOIB/T BHABIICHO y APYTiA MOCHIiAHIN TpyIIi,
tak y nepuriid rpym — 0,64+0,09 mmons/n, apyrii
rpymi — 1,39+0,23 mMMosb/n, Tperbod rpymi —
0,22+0,01 MMouIB/1.

BusHaueHHs1 TpUIIIINEPHIIB KPOBi, Y KOMILIEK-
ci 3 xonecrepunom JIIIBUI ta JIITHII mo3sosse
OLIIHUTH MOPYUIEHHS JiNnigHOro ooMiHy. PiBeHb Xo-
JIECTEPHHY KPOBI € Ba)KJIMBUM, ajle BCE X HEJOCTaT-
HbO 1H(OPMATUBHMUM ITOKa3HUKOM, ISl CY/DKCHHS
PO MOPYIICHHS JIMITHOTO 0OMIHY Ta OI[IHKH PH3H-
Ky PaHHBOTO PO3BHTKY aTepPOCKIEPO3Y.

J1ss AOCTOBIpHOI MIarHOCTUKW TOPYIICHB JIilTi-
THOTO OOMiHY IOIIBHO BH3HAYUTH IHIEKC aTepo-
TeHHOCTI y TBapUH HiIAOCTITHUX TPYII, IKUi BU3HA-
YaeTbCsl 32 (OPMYINIOIO: XOJECTEPUH 3aralbHHUi —
JIIBLI/JITIBILI.

IHexc 103BOIISIE CYAWTH TPO MOPYIIEHHS, SIKi
BU3HAYAIOTh MOJAIBIINHA MPOTHO3 PO3BHUTKY aTepo-
ckiepo3y. [Hmekc areporeHHOCTI MOBHHEH OyTH HE
Oinpiie 3 (y KOHTPOJIBHHMX LIypiB BiH ckiaB 1,59).
TBapun mnepmoi rpynu jpopiBHioBaB 1,62; npyroi
rpyma — 3,46: Tpetpoi rpymu — 2,0. Crocrepiraimch
He3HauHi JimigHi mopymeHas Ha 40 100y excrepu-
MEHTY, y HAIIOMY BHIIQJKy IiIBHIICHHS HE3HAyHE,
aJie iCHy€e PU3HK PO3BUTKY aT€POCKIIEPO3Y.
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Bwicr 3aransraoro Outipy0iny (3b) y cuposatmi
KpoBi OyB mimBumieHuit Ha 60 100y eKCIEepUMEHTY
Ta ctaHOBUB 18,58+5,19 xMOB/11, IO CBITYHUTE TIPO
3arajbHOrenaToOTOKCHUHMA edekt ionis Cr®’; y Toit
e camuil yac Henpsimuii Oinipy0in (HB) npakruano
He 3MiHMBCS Ta cKkiaB 5,16+1,42 xmosns/n. Hopma-
JIbHI TIOKA3HUKH 3araJibHOrO Ta HENpsIMOro Oiiipy-
6iny crniocrepiranuchk Ha 20 Ta 40 100y excrniepume-
HTy: (mepma Tta gapyra rpyma ) 3b5-6,04+0,91
kmone/n, HB 5,06+2,18 kmoaw/m; 3b 5,16+£1,36
kmoaw/1; HB 5,16+1,36 kMoJIB/7 BiAMOBITHO.

3minu pisns ionis K' y 6ik migpiuienns y TBa-
PHH [epuIoi Ta Apyroi rpynd HOCHTh PiIBHOMIpHUI
XapakTep 3 HACTYITHOI HOPMAai3amiclo piBHA i0HIB
K" Ha 60 106y excriepuMenTy.

VY TBapuH nepuoi Ta Ipyroi rpyn KOHLIEHTpa-
uist ionis K' B mmasmi 36insurysanocs go 11,32+1,17
i 12,06+0,48 MMoib/n BiamoBimHO, 1€ OinbIIe Bif
HOpMH Ha 5,48 Ta 6,22 pasu, 10 TaKOX CBIIYMTH
1po o3HaKu auuno3y. Hopmanizauis Bumicty ionis K*
BigMmivanocst Ha 60 moOy MOCIHIIDKEHHS Ta CKIaya
5,48+0,05 MMOIB/11.

[MigBuieHa KinbkocTh ioHiB Na' criocTepira-
nmack Ha 40 moOy excnepuMeHTy. PiBeHb HaTpil0 y
M1a3Mi  TBapWH  JOCIHIOHUX TPYHo  CTAaHOBUB
157,3+3,98 wmmoaw/m;  185,00+£3,22  MMoOIIB/II;
165,40£1,12 mmonp/n; mo Ourplne Bix HOPMH Ha
22,78 mmouw/n Ha 40-y 100y .
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MoHa TPUITYCTUTH, 110 JUCOAJIaHC KaTiOHIB
K" i Na" cmix po3IiHIOBaTH SK NPOSB TOCTPUX ilTe-
MIYHHAX TOPYIICHh MPH HAJIUIIKOBOMY HAaIXO-
mkenHi ionie Cr’",

lNnepkaniemist y 1mypiB noeaHyBanach 3 Til-
BHIIIEHHSM PiBHIO i0HiB Mg”', Tak sK MarHiii e aHTa-
ronicTom Kaniro. HaiiGinsimi nokasnuku ionis Mg”"
crocrepiramuck Ha 40 106y croxkupanus ionis Cr®*
Ta craHoBWIH 3,14+0,40 MMOIIB/II. , 110 OLIbIIE BIf
KOHTpoIro Ha 1,75 mMmonp/n. ¥V mepmriii Ta Tperiid
rpymax piBeHs mimBumieHHs ckmaB 0,9 Tta 0,59
MMOJIB/JI B TOPiBHSAHHI 3 KOoHTposieM (1,38+0,048),
MOKa3HUKH TPyI AOpiBHIOIOTH 2,28+0,16 MMOIB/II;
1,98+0,20 MMomIB/1.

3mina piuio ionis Ca’' mix BrumBom ionis Cr®’
criocTepiraigack y apyrid migmociinaiit rpymi. [pu-
YUHOIO MiIBUIIICHHS MO3aKIITHHHOTO KaJIBIIIF0 MOXE
OyTH mocwieHa Horo MoOimizallisi 3 KiCTKOBOI TKa-
HUHU BHACHIJOK OCTEOpe30pOTHBHUX MPOLECIB.
Haii6inpmmit piBeHp MiABUIIEHHS KaJBIIIO CIIOCTE-
piraBcs Ha 40 7100y HOCTIMKEHHS Ta CKJIaB
5,98+0,59 mmomns/m, mo y 1,56 pa3u Oinbine Big HO-
pMH. 3MEHIIICHHS KUTBKOCTI KaJbII0 B IUIa3Mi KPOBI
criocrepirajgoch Ha 60 100y criocTepexeHHs Ta cTa-
HOBHIIO 2,56+0,08 MMounb/n, 1m0 Ha 1,26 MMOIB/I
MEHIIIE BiJi KOHTPOJIIO. Y MepIiid Ipyri TBAPHUH HO-
pMasbHuit BMicT ionis Ca’’ 3anuimaBcst cramum .

Jnst po3yMiHHS MexaHi3My Iii XpoMy Ha opra-
HI3M MM TaKOXX BU3HayalM piBeHb AJAT Ta ACAT.
Bimomo, mo ANAT nepeBaxkae B IediHIl, a ACAT — B
MiOKapi, OTKe, MPHU TOIMIKOKEHHI OJHOTO 3 ITUX
OpraHiB BUSBHUTHCS IiJBUIIECHA aKTUBHICTH y KPOBI
omHOro 3 mUX (epMmeHTIiB. JlMHAMiuHE 3pOCTaHHS
piBas AnAT Ta AcAT cnocrepiranochk y mnepiii 60
nio crocrepexxennsi. Tak piBeHb AJNAT Ta ACAT y
nepmiii  rpymi ckmaB  87,32+10,24 ME Ta
147,38+14,9 ME, 1o Buiie Bij KOHTpoJto Ha 17,88
ta 78,22 ME. PiBenb ANAT Ta ACAT y npyriit rpymi
cknaB 270,46+33,35 Ta 251,12+30,36, ue Buiue B
3,89 Ta 3,63 pa3u B nopiBHAHHI 3 KOHTpoJeM. Tpets
rpyma IMypiB XapaKTepH3yBalach ITiIBUIICHUMHU
piBHAMU ANAT Ta ACAT, X04Ya JENI0 MEHIIUMH B
MOPIBHSAHHI 3 APYTOr0 Tpymoro TBapuH 153,76+7,32
ta 216,08432,52, mo Bume Bix HOpMH Yy 2,21 Ta
3,12 pa3u B IOPiBHSHHI 3 KOHTPOJIEM.

Koedirient /e Pitica — (AcAT/AnAT) — HOp-

MaJIlbHE 3HAYCHHS AKOro aopiBHioe 1,33+0,42, 3uu-
JKEHHSI — 03HAKa YPAKCHHSI MIE€4iHKH, a 301IbIICHHS —
O3HaKa 3aruOesni MIOLMTIB Ta NPHKXUTTEBI YILIKO-
mokenHs kiaituH. Koedimient Jle Pitica mis Tpbox
rpyn craHoBuB: 1,68, 0,92, 1,74 BimnoBigHo. AHami3
KoedillieHTa CBIIYUTH NMPO HAsBHICTH KapIiOTOKCH-
uHoi mii ionie Cr* rta MPHKUTTEBOTO YIIKOKEHHS
pizHux kiiTHH Ha 20 1 60 100y eKcriepUMeHTy i re-
MaTOTOKCHYHOI 1ii Ha 40 o0y MOCTiIKeHHSI.

[NomrkomKeHHST TKaHWH 1 pYWHYBaHHS KIITHH
CYIIPOBOIKYEThCA 3MiHamu epmerty JIJAT. YV 3B'-
3Ky 3 uuMm, JIII' € BaXIMBUM MapKepoM TKaHUHHOL
nectpykuii. 3aramsaa JI/IIT yipomoBx ekcriepuMeH-
Ty TOCTIHHO 3MEHIIyBajlach Ta JAOCArNa piBHA
467,56+116,16 E/n na 60 no0y ekcnepumenty. Tra-
PHMHU IepIIoi Ta pyroi rpyny Majii HaCTYIHI piBHI
JIAT: 701,9+165,72 E/n Ta 713,8+29,10 E/n, mo
MeHIIe Big Hopmu Ha 62,2 E/m, 50,3 E/n, 296,5 E/n
I10 TpyHax BiJIOBIIHO.

[igsumenns pisasA pepmenty KOK BinzHaua-
€ThCS TIPH PI3HUX YIIKO/DKSHHSX M’s30BOi TKaHHHH
— iHdapkTi Miokapaa, MiOKapauTi, apuUTMii cepr,
nporpecyrouiid M's30Biit muctpodii Ta iHIIe, a TaKoX
[IPY MOPYIIEHHI MO3KOBOTO KPOBOOOIry Ta iHTOKCH-
kauii. [ocrifine Ta auHamiyne mixBumenHs KOK
CIIOCTEPIrajgoch ymnponaoBk 60 mi0 eKCHepUMEHTY.
Tak, y mnepwiii rpymi piBenb K®K cranoBus
2421,61+178,95 mxM. Haii6inemn nmokasuuku KOK
crniocrepiraiuce Ha 40 ta 60 00y eKCIIepUMEHTY
4577,02+174,37 MxM 1 1409,2+195,2 MkM BiamoBi-
nHo. 30uteiienss piBHs KOK B excriepeMeHTanbHUX
rpymax ctanoButh 1400,5 MmxM; 3555,9 mxM; 388,1
MKM. (Tabm. 1)

BucHoBknu

1. BioxiMi4Hi 3MiHHM y KpOBI MiJl BIUTUBOM i0-
uiB Cr®" cBiguaTh 1po Kapmio- Ta TeNaTOTOKCHUHY
JI0 XpOMY.

2. Haii6inpm BUpaXKeHi 3MIHH IOHHOTO CKJIaLy
KPOBI Ta MiJBUIIEHHS 1HJEKCY aTepOreHHOCTI BiIMi-
4yaroThes Ha 40 100y MOCIiHKCHHSI.

3. 3naune migsunieHHs piBHs KOK Bkazye Ha
3araJbHOCOMaTHYHH BIUIMB XPOMY.

IlepcnekTHBY MOAATBIINX TOCTiKEHD

Hocnimuta ¢pparmenraniro JHK xrituH pizHIX
oprauiB iy BrumBoM xpomy (Cr®").

JlitepaTypHi x:kepesa
References

1. Anronsik I'. JI. Binus karioniB xpomy (VI)
Ha aKTHBHICTH (DEPMEHTIB EHEPIeTUYHOTO OOMiHY Ta
AQHTHOKCH/IAHTHOI CHCTEMH B €PUTPOLIMTAX TBAPHUH /
I'. JI. Arronsax, O. b. Ckab // biomoris TBapuH. —

2009. - T. 11, Ne 1-2. — C. 109-113.

Antonyak HL, Skab OB. [Effects of Chromium (VI) on
the activity of enzymes of energy metabolism and antioxi-
dant system in animal erythrocytes]. Biolohiya tvaryn [The
animal biology]. 2009; 11 (1-2): 109-13. Ukrainian.

2. Allosteric properties of hemoglobin and the

plasma membrane of the erythrocyte: new insights in
gas transport and metabolic modulation / M. C. De
Rosa, C. C. Alinovi, A. Galtieri [et al.] / [UBMB
Life. — 2008. — Vol. 60, Ne 2. — P. 87-93.

De Rosa MC, Carelli Alinovi C, Galtieri A, Russo A,
Giardina B. Allosteric properties of hemoglobin and the
plasma membrane of the erythrocyte: new insights in gas
transport and metabolic modulation. IUBMB Life. 2008
Feb;60(2):87-93. doi: 10.1002/iub.15. Cited in: PubMed;
PMID: 18379998.

3. Becop A. B. MeraneBi cruiaBu st opTorie-

81

MORPHOLOGIA ¢ 2013 » Tom VII ¢ Ne 3 « MOPDOJIOI'TSA



naHoi croMarodiorii / A. B. Becos // @i3uka 1 Ximis
tBepmoro tina. —2002. — T. 3, Ne 4, — C. 647-653.

Besov AV. [Metal alloys for orthopaedic stomatology].
Physics and chemistry of solid state. 2002; 3 (4): 647-53.
Ukrainian.

4. Conory6 JI. I. Xpom B opranizmi JHOIUHH i
TBapuH. bioXiMmiuHi, IMyHOJIOTIYHI Ta EKOJIOTi4YHI
acniektu / JI. 1. Conory®, I'. JI. Anronsik, H. O. ba-
6uu — JIbBiB : €BpocBiT. —2007. — 127 c.

Sologub LI, Antonyak HL, Babich NO. Khrom v orha-
nizmi lyudyny i tvaryn. Biokhimichni, imunolohichni ta eko-
lohichni aspekty [Chromium in humans and animals. Bio-
chemical, immunological and environmental aspects]. Lviv,
Ukraine: Eurosvit; 2007. 127 p. Ukrainian.

5. Jleocku b. Xpom B muTaHuu yenmoseka / b.
Jeocku M. I'panak / MUKPOJIEMEHTBI B MEIHIIUHE.
—2001.—T.2,Ne 4. —C. 12-16.

Debsky B, Gralak M. [Chromium in human nutrition].

Mikroelementy v meditsine [Trace elements in medicine].
2001; 2 (4): 12-6. Russian.

6. Kosmorckass JI. B. YueOHoe mocoOue 1o
KIIMHAYECKUM JTa0OpPaTOPHBIM METOJaM HCCIIeIOBa-
nus / JI. B. Ko3nosckas, A. FO. Hukonaes. — M. :
Menununa. — 1984. — 288 c.

Kozlovskaya LV, Nikolayev AYu. [Study guide on clin-
ical laboratory investigation methods]. Moscow: Meditsina;
1984. 288 p. Russian.

7. Cytotoxicity of chromium ions may be con-
nected with induction of oxidative stress / O. Yu.
Vasylkiv, O. I. Kubrak K. B. Storey V. I. Lushchak
//Chemosphere. — 2010. — Vol. 80. — P. 1044-1049.

Vasylkiv OY, Kubrak Ol, Storey KB, Lushchak VI. Cy-
totoxicity of chromium ions may be connected with induction
of oxidative stress. Chemosphere. 2010 Aug; 80 (9): 1044-
9. doi: 10.1016/j.chemosphere.2010.05.023. Epub 2010
Jun 14. Cited in: PubMed; PMID: 20547405.
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noj Bausiauem Cré6 +.

Pedepar. [lns nzroroneHus 3yOHBIX IIPOTE30B MPUMEHSIOTCS PA3JIMYHbIE CIIABHI, B KOTOPBIX COIEPKUTCS
xpoM. [Ipu B3aumMoaeiCTBUM ¢ POTOBOI JKHJIKOCTBIO, OPraHMYECKUMH KUCIIOTAMH U MPOAYKTaMH IMUTaHUs 00pa-
syrorest monsl Cr'', Cr®", oblee Bo3aeiicTBIE KOTOPBIX HAa OPraHM3M HCCIEI0BAHO HEIOCTAaTOuHO. Llems — mpo-
BECTH aHAIN3 OMOXMMHUECKHX M3MEHEHHIl B IIa3Me KPOBH MOJ BIusHHeM HOHOB Cr’'. 15 %MBOTHBIX ONBITHOI
TPYIIIBI TIOJTyYalii MUTHEBYIO BOAY C JoOaBieHreM Onxpomara kaus B 1o3e 0,2 Monb/n. Kpeicam KOHTpOJIBHOM
rpymIsl (5 )KUBOTHBIX) JaBali OOBIYHYIO MMUTHEBYIO BOMY. JKMBOTHBIX BEIBOIIIIN U3 3KcriepuMeHTa depes 20, 40
u 60 cyTok mociie Hayasa nmpuemMa OMxpomara Kaiius. Y CTAaHOBJICHO, YTO B Hadaye HKCIIEPHIMEHTa OHOXHMUYE-
CKHE I0Ka3aTelu KPOBU KPBIC KOHTPOJBHOW MU MEPBOM ONBITHOM I'pylN OTIMYAIUCH IO cocTaBy. IloBblieHHE
MOYEBHHBI IIPUBEIIO K IIOJO3PEHHIO O HAPYLIEHHU KIIyOOUKOBOH (DHIBTPALUH, TIOBPEKICHIN ITaPEHXUMBI II0YEK
WK ocTpoM paspymieHnu Tkanu. Ha 20 u 40 cyTku SKCriepHMeHTa BBISBILUIINCH PU3HAKH AIi103a U MTOBBIIIE-
HUS KOHLEHTPAIUU MOHOB K" nna3mel. [ToCTOSHEOE ¥ JUHAMIYHOE TOBHLIIEHHE KkpeatuHpocHOKUHA3BI HAOJIFO-
Janock B TeueHue 60 cyTok sKcrepuMeHTa. bruoxumuueckue M3MEHEHHUs B KPOBH TOJ BIMSHUEM HOHOB cr®
CBHJIETENILCTBYIOT O €r0 TOKCHMYECKOM JieiicTBMM Ha opranu3M. Ocoboe OecrOKOMCTBO BBI3BIBAIOT M3MEHEHHS
MOHHOTO COCTaBa KPOBH W NOBBIIIEHHE WH/IEKCA aTepOreHHOCTH Ha 40 CyTKH HcCiIeoBaHus. 3HAUYUTEIFHOE TI0-

BBIIICHUEC YPOBHA eraTI/IH(bOC(I)OKI/IHaBLI YKa3bIBACT Ha O6III€COM&TI/I"ICCKOC BJIMSIHUC MOHOB XpoMa.
KiroueBble c10Ba: HOHBI Xpowma, OHOXHMMHYECKUE U3MEHEHUS KpPOBH, KPBICHI.
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