KNIHIYHA TA EKCMEPUMEHTAJIbHA MEAWULUHA

© OcTtposcbka C. C.
YOK 661. 848:661. 852: 616. 155

OctpoBcbka C. C.

BMNJIUB BAXXKMX METAJ1IB HA BMICT KAJIbLLIKO TA TY)KHOI ®OChHATA3U

B KPOBI LLLYPIB

A3 «dHinponeTpoBCbka MeaguyHa akagemis MO3 Ykpaiin» (M. [ HiNnponeTpoBCbK)

JaHa pob6oTa € pparmMeHToM HaykoBoi Temu «Po3-
BUTOK i MOP@O-®dYHKLiOHANIbHWIA CTaH OpraHiB i Tka-
HWH eKCNepuMEHTaNbHMUX TBAPWH i NIIOAEN Y HOPMI, B
OHTOreHesi Nig, BnaAMBOM 30BHiILLHIX pakTopis», Ne oepx.
peecTpadii 0111U009598.

Bctyn. [ornnbneHHs 3aranbHOro €ekonoriYyHoro
oucbanaHcy cnpusie NOCTIMHOMY 30iNbLUEHHIO iHTEH-
CMBHOCTI XiMIYHOFO HaBaHTaXEHHS1 Ha OpraHiam Jio-
AvHun i TBapuH [1, 5, 9]. CeuHeup (Pb) i kagmin (Cd)
€ Hanmbinbll pPO3NOBCAXEHUMM TOKCUKAHTaMWN B
YkpaiHi. BoHM 3ymoBnolOTb 36iNblLIEHHST BMICTY TOK-
CUYHUX MPOAYKTIB Y KPOBOHOCHIN CUCTEMI 1 OpraHax,
3AINCHIOITb HEraTMBHUIM BMAMB Ha QYHKLIOHANbHUN
CTaH opraHi3my. XapakTtep ix po3noginy i CTyniHb Ha-
KOMWYEHHS B TKAHWHAaX 3asieXuTb Bif, CNOPIAHEHOCTI 3
Pi3HMMU CTPYKTYpaMu Ta BioXiMiYHHUMWN KOMMOHEHTaMU
TKaHWH i OpraHis, LWINILHOCTI YTBOPEHHSA KOMIJIEKCIB i
WBMAKOCTI enimiHauji [1, 3, 5, 7, 8]. HarpomanxeH-
Ha Cd i Pb B opradiami niogen 3adinae romeoctas
Kanbuito (Ca), akmin 3adigHuin B 6aratbox OiOXiMiYHMX
i @izionoriyHnMx npouecax opraHiamy [2, 4, 6]. Konn-
BaHHs BMicTy Ca nmig Ajeio BaXkMx MeTaniB BNAMBAE
Ha CTPYKTYPY KIiCTOK, a akTUBHICTb JIY>XXHOi docdaTasu
(Id ) npsmo nponopuiiiHa CTyNeH AekanbumHauji
KICTKOBOro matpukcy [2, 4].

Meta pocnipxeHHda. BcTaHOBNeHHa B3aemMo-
3B’A3KY MiX 3arasibHuMm BMmicTom Ca Ta JI® opraHiami
LypiB B yMOBax OKpeMoro i cnosnydeHoro snavey Cd i
Pby koHueHTpauii 1/10 LD,

006’ekT i meToan pocnipmkxeHHa. [ocnian npo-
BOOMM Ha CTaTeBO3PINMX Lypax-camusax nopoau
“’Bictap» 3 BuxigHoto macoto Tina 200-230 r. YTpumaH-
HS TBAPUWH Ta EKCNePUMEHTU NMPOBOANINCS BiANOBIOHO
0O MONoXeHb «EBPOMNENCLKOI KOHBEHLji Npo 3a-
XUCT XPEeOETHUX TBAPWH, $IKi BUKOPUCTOBYIOTLCA O
eKCrnepuMMEHTIB Ta iHWWX HayKoBKX Linei» (CTpacbypr,
1985), «3aranbHMX eTUYHMX MPUHLUMIB EKCMEPUMEHTIB
Ha TBapuHax», yxsaneHux MepLumm HaLioHaNbHUM KOH-
rpecom 3 6ioetukn (Kuis, 2001).

BukopuctosyBanu 4 rpynu tBapuH no 10 ocobuH
y KOXHin. LLlypam 1-i (KOHTPOABHOI) rpynun yBoamMan
BHYTPiLWIHbOO4YEPEBUHHO 0,9 %-Huin po3umH NaCl. Ha-
BAHTaXEHHS BaXXKMMU MeTanamu 34iMCHI0BaNu LWOAHS
npotaroMm 10 AHIB LWASXOM BHYTPILLHbOOYEPEBUHHOIO
BBEJEHHS XN10pmay KaaMito — 2 rpyna i aLeTaTy CBUHLO
-3 rpynano 1/10LD,,y 1 mn 0,9 %-Horo poaunHy NaCl
Ta CyMilli Conen uux MeTaniB y TMX Xe KOHLLEeHTPaLLisx
— 4 rpyna. BigHoBHuIn nepion cknagae 15 i 30 mi6.

Y cupoBaTui KpPOBi LWYpPIiB BM3HAYaNM KOHLEHTpaLii
Kanbujlo (MMonb/n) i akTneHicTb JIO (ME/n).

[MOpPIBHAHHA CTAaTUCTUYHUX XapPaKTEPUCTUK B Pi3-
HUX rpynax i B AWHAMILi CMOCTEepPEeXeHHs MpPOBOAU-
NI0OCb 3 BUKOPUCTAHHSAM TMOMApPHOr0 MOPIBHSAHHA 3a
Kputepiamn HetomaHa-Kennca (Newman-Keuls) i JaH-
HeTa (Dunnett); BiporigHicTb BigMiHHOCTEN BiOHOCHMX
nokasHukiB — 3a kputepiem Xi-kBagpaT MNipcoHa (c?) i
DBOCTOPOHHIM TOUYHUM KpuTepiem Diwepa.

Pe3ynbtat pocnigxeHb Ta X O0OroBOpeHHS.
LWonenHe yBeneHHs tBapuHam NaCl He BnamBano Ha
KOHUeHTpaLito Ca i akTuBHicTb JID y cnpoBaTui KpoBi.
BenuumHm umx NnokasHWKIB NPOTSAroM BCbOr0O eKcnepm-
MEHTY 3aMLanncs B L Fpyni B Mexax BUXigHux. Hepes
10 pi6 3anany B 2-i rpyni BUSIBASINOCS OOCTOBIpHE
3HMXEHHS piBHa Ca i nnwe TeHAeHUis 40 NiABULLLEHHS
akTuBHocTi JId. (p<0,05-0,01). Y Bcix TBapuH 3-i
rpyni cnoctepiranocs 6inbll BUpaxeHe 3MEeHLIEHHs
KoHUeHTpauji Ca i 36inblweHHs akTUBHOCTI JID, Hix y
2-i rpyni (p<0,001). Taka X TeHaeHLja 36epiraeTbes i
npuv crnonyYeHin ajii Baxknx metanis (tadn.)

Yepes 15 ni6 BigHOBHOro nepioay y 2-1 rpyni piseHb
Ca i1 aktuBHiCTb JIP y cupoBaTtLi KpoBi Manu BinbLu BU-
paxeHy TeHOEHUII0 00 HopMmani3auii, HiX y 4-i rpyni.
[0 uboro TepmiHy B 4-11 rpyni Bia3Ha4anacb TEHAEHLS
00 3HWXEHHs akTuBHOCTI JIP i nigBuwleHHs pieHsa Ca B
MOPIBHSAIHHI 3 IHTOKCKUKALMHUM nepioaoM. 36epiranacs
[OCTOBIpHA BiAMIHHICTb LMX NMOKa3HWKIB Bif, BUXIAHUX
OaHux | TUX, WO CrnocTepiranncsa y Kagmiesin rpyni.
Yepes 30 pi6 peabinitauii gocnigxyeaHi NOKasHUKU B
rpynax posginsHoro snamey Cd i Pb Hopmanisysanuce,
y rpyni cnony4eHoi gii conen metaniB pieeHb Ca 6yB
3HMXeHUM (p<0,001).

OueBuaHo, wo Cd i Pb no pizHomMy BAnBaoTb Ha
6ydepHi cuctemn Ca, wWo, K BioOMO, € B OpraHiami
[2, 4]. Tak, Pb npu3BoguTb 00 Ginbll 3HAYHOrO 3HU-
XeHHs Ca B kicTkax, Npo WO CBiAYMTb akTUBHICTb JID
Yy CMpOBAaTL,i KPOBI, sika BULLE, HixX Yy Kaamiesin rpyni. Lli
pes3ynbTatv NiATBEPAXYIOTh A0OPE BiAOMY BNaCTUBICTb
Pb nepeBaxHO Hakonn4yyBaTUCs i HAAOBIro 3aTpPUMyBa-
TUCS B KICTKOBIM TkaHuHi [1]. OgHak nicns NpunuHeH-
Ha 3anany Pb kictkoBe geno Ca, cyasun 3 guvHamiku
1ioro Hopmanisaduii n akTusHocTi JI® y cuposartLi Kposi,
BiJHOB/IOETLCA MNOBIfbHIWE. 3HUXEeHHA piBHA Ca Ha
27,8% y cupoBaTtLi KpoBi LypiB 3-MiCSYHOr0 Biky npu
HasiBHOCTI aumpody 6yno BusiBneHo nicns 3anany Cd
y Gifblll HM3bKIM KOHUEeHTpauji (1/50 LD,;), Hix Ta, ska
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Ta6nuua

Bnnue coneit kKagmito i CBMHLIO HA KOHLL@HTPALLiI0 KasbLilo 1 aKTUBHICTb Ny)XHOT pocdaTa3u B
cupoBarTui KpoBi wypie (M *SD)

BuxigHi Micns iv’ekuin
Moka3Hunk : Joba
AaHi 1 rpyna (NaCl) 2 rpyna (Cd) 3 rpyna (Pb) 4 rpyna (Cd+Pb)
10 2,10+0,08 1,74+0,05* 1,23+0,08*# 1,06+0,04*#
Bumicr C )
o o e 2,1120,04 [ 25(15) | 2122004 | 199022 | 1.65+006% | 1,22:007°%
40 (30) 2,13%0,01 2,10£0,10 1,95+0,08*# 1,84=0,06*#
10 177,0+16,4 200,6+10,1 276,0+20,6%# 297,0+32,6%#
AkTuBHICTb JI® B + + + x4 + o
cupoBari kposi, ME /n 179,3+18,6 | 25(15) 180,2+14,3 196,6+4,5 222,0+31,6 262,8+22,1
40(30) | 178,7£17,6 | 180,4+216 188,0+31,6 195,6+44,4

Mpumitka: * — p<0,05-0,001 nopiBHAHO 3 1-10 rpynoto (3a kputepiem [daHHeTa); # — p<0,05-0,001 nopiBHSAHO 3 2-t0 rPynolo (3a KPUTEPIEM

HblomaHa-Kerinca); Y ayxkax BkasaHa fob6a BiAHOBHOIO nepioay.

BUKOPUCTOBYBanacs y paHomy ekcrnepumeHTi (1/10
LD,,) [4, 7].

Takum 4mHOM, npu Aii Ha wypis conen Cd i Pb,
KagMmieBa iHTOKCUKauis BUKAVKAE OiNbl 3HAYHE 3HU-
XXEHHSA BMICTY KanbLjio. 36inblUeHHA KOHUeHTpaLuii JIP
B CMpOBAaTLi KPOBi Binbll BMpaxeHe Micis CBUHLIEBOI
iHTOKCcuKaLji. AouTuBHUIA edekT Cd i Pb npocTexyeTbesa
TakoX BiAHOCHO MeTaboniamy Ca, nediunT sikoro nicns
3anany BUPaXeHWn BiNblIOK MIpOolo i BiGHOBNEHHS
PIBHA AKOro nicnsg npunmMHEeHHs CyMIiCHOI Aii MeTanis
NOOOBXYETbLCS B Yaci. Lii dakTm ceigyate Npo B3aEMHE
MOCUJIEHHA MeTanaMm ix TOKCUYHUX BNACTUBOCTEWN,
30aTHOCTI 3HMXYBaTW pPiBEHb 3arafbHOro Kasblilo B
opraHiami, BNAnMBaTuU Ha MiHepanbHUiA 0OMiH Ta cTaH
KiCTKOBOIr0O MaTpukcy.

BucHoBku.

1. KagmieBa iHTokcukaLjig BUKIMKAE Oinbll 3HA4YHE
3HMXKEHHS BMICTY KanbLito.

2. AKTMBHICTb nyxHOi ¢docdartazn y 6Ginbomy
CTYMEeHi XxapakTepHa ais CBMHLEBOI iHTOKCUKALLi.

3. AONTUBHUIN eEKT KagMilo i CBMHLIO B AMHAMILL
CMNoCTEPEXEHb MPOSABNAETLCA B 3HMXXEHHI 30AaTHOCTI
OpraHiaMy [0 BiOHOBMIEHHSI KOHUEHTpauii KanbLijlo Ta
roro Ginbl BMCOKOMY AediuunTi, HiXX npyu okpemiin aji
meTanis.

MepcnekTnBu nopganblunMX AochnipgXeHb. Buas-
JIEHHS 0COONMBOCTEN CMOJIyYEHOro BrMBY pagiauii
Ta conen Baxkux MeTaniB Ha CTaH KiCTKOBOrO MaTpuk-
Cy 3a nokasHukamy OBioxiMiYHUX Ta MOPdONOriYHMX
JocnigxeHb.
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BMJIMB BAXXKUX METAJ1IB HA BMICT KAJIbLLIIO TA TY)KHOI ®OCDATA3U B KPOBI LLLYPIB

OcTpoBcbka C. C.

Pesiome. B crpoBaTLi KPOBI LLLypiB BU3HAYaAM BMICT 3araflbHOroO KanbLijito Ta NyxHOoi pocdarasm npm okpemin
Ta CrnoJsyyeHin aji kagmito i cBUHL0. 36iNbLUEHHS KOHLLEHTpauji nyxHoi docdaTasn B cmpoBaTLi KPoBi GinbLu BUpa-
XEeHe Micnsg CBUHLIEBOI iHTOKcKKali. KaamieBa iHTOKCUKAaLiS BUKMKAE Oinbll 3HAYHE 3HUXKXEHHS BMICTY KasbLiito.
AONTUBHMIA edEKT KaaMilo i CBMHLIO B AMHAMILL CNOCTEPEXEHb NPOSBASETLCS B SHUXKEHHI 30aTHOCTI OpraHiamy

170 BicHuk npo6nem Gionoriii Meauunun — 2014 — Bun. 4, Tom 2 (114)



KNIHIYHA TA EKCMEPUMEHTAJIbHA MEAWULUHA

[0 HopManisadii BMICTy KanbLjilo B KPOBi Ta HASABHOCTI 110ro 6inbLl BUCOKOro AediumnTy, HiXX NPy OKPeMIlt Aji BakKnx
MeTanis.
Kniouosi cnoBa: ceBuHeLp, Kaamin, nyxHa docdarasa, KanbLii.
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BJINAHUE TSXKEJIbIX METAJUJIOB HA COOEPXAHMUE KANbUUA U LWEJIOYHOWU POCDHATA3bI B
KPOBMU KPbIC

OcTtpoBckas C. C.

Pesiome. B cbiBOPOTKE KPOBU KPbIC ONpeaensnm cogepxaHme obLero kanbums 1 wenodHon pocdartasbl npu
OTAENIbHOM U COYETAaHHOM AENCTBUM KaAMUS 1 CBUHLA. YBENUYEHNE KOHLEHTPaLWK LLenoyYHon docdaTasbl bonee
BblpaXeHO NOC/e CBUHLOBOM MHTOKCUKaumn. KagMmneBa NHTOKCUKaUMS Bbi3biBAET 60J1ee CYLLLECTBEHHOE CHUXE-
HWe coaepXaHus Kanbums. AoOUTUBHUIA 9DDEKT KaAMUS U CBMHLLA B ANHAMUKE HabNoAEeHNI NPOSIBNSIETCS B CHU-
XEHUN CNOCOBHOCTM OpraHMama K HopMann3aumm CoAepPXXaHUs KasbLus B KPOBU U HANM4YMs ero 6osnee BbICOKOro
nedviunTa, YemM NP OTAENbHOM AEACTBUMN TSXKENbIX METASOB.

KnioueBble cnoBa: CBUHeL, KaaAMUiA, WenoyHaa ¢ocdaTtasa, KanbLni.
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The Influence of Heavy Metals on the Content of Calcium and Alkaline Phosphatase in the Rats’ Blood

Ostrovs’ka S. S.

Abstract. Introdaction. Intensification of general ecologic disbalance assists the permanent increase of inten-
sity of chemical loading on the organism of a man and the animals. Lead and cadmium are the widespread toxic
substances in Ukraine. They predetermine the increase pf content of toxic substances in the circulatory system and
organs make negative influence on the functional state of the organism. The accumulation of cadmium and lead
in the man’s organism touches the homeostasis of calcium that is involved in many biochemical and physiologi-
cal processes of the organism. Oscillation of the content of calcium under the action of metals influences on the
structure of bones and demineralization of the skeleton depends on the content of the lysosomal enzyme of alkaline
phosphatase.

The aim of the study was determination of intercommunication between general content of calcium and alkaline
phosphatase in the organism of rats in the condition of separate and united influence of cadmium and lead.

Material and methods. The experiments were conducted on the pubescent rats-males. Loading of the heavy
metals was carried out every day during 10 days by intra-abdominal introduction of chloride and cadmium - 1 group
and lead acetate -2 group — in 1/10 LD50 in 1 ml of 0.9 % solution of NaCl and mixture of salts of these metals in
the same concentrations -3 group. Intra-abdominal 0.9 % solution of NaCl was introduced to the rats of 4 (control)
group. The recovery period was 15 and 30 days. In the serum of the rats’ blood it was determined the concentration
of general calcium (mmol/l) and activity of alkaline phosphatase.

The comparison of the statistical description in different groups and in the dynamics the supervision was
conducted with the use of pairwise comparison of the criteria of Neuman-Keuls and Dunnett.

Results and discussion. Daily introduction to the animals of NaCl did not influence on the concentration of
calcium and activity of alkaline phosphatase in the blood serum. In 10 days of poisoning the reliable decline of
calcium level and the increase of activity of alkaline phosphatase were determined in the blood serum of all the
animals. To the same term in 3-d group (injection of lead acetate) it appeared more than 2-nd group, the decline
of calcium level and the increase of activity of alkaline phosphatase in the blood serum (p<0,05-0,01). To the end
of the poisoning in the 4-th group (injection of cadmium and lead) there was the reduction of the concentration
of calcium level and the increase of activity of alkaline phosphatase in a considerably greater degree than in 2-nd
group (p<0,001).

In 15 days of the restoration period in the -2-nd group the calcium level and alkaline phosphatase had a greater
tendency to normalization than in 3-d group. To this term in the 4-th group there was a tendency to the decline of
activity of alkaline phosphatase and the increase of calcium level as compared with intoxication period, the reliable
difference of these indexes was kept from the initial data and from those that were observed in cadmium group. In
30 day of rehabilitation the indexes of alkaline phosphatase in the groups of separate influence of cadmium and
lead were normalized and the content of calcium in the blood serum of the animals of 3-d group remained lowered
comparatively with 1-st group. At the same time, in the group of the united action of salts and metals the calcium
level in the blood serum was lowered (p<0,001).

The conclusion. Cadmium intoxication causes more considerable decline of the content of calcium. The activity
of alkaline phosphatase in a greater degree is typical for leaden intoxication. The additive effect of cadmium and
lead in the dynamics of the supervisions shows in the decline of ability of an organism to the restoration of calcium
concentration and its bigger deficit than at the separate action of metals.

Keywords: lead, cadmium, alkaline phosphatase, calcium.
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