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Y cmammi nasedeni pezynomamu ekcnepumMeHmanbHUx 00CIiONCeHb GNIUBY OECAMUKPAMHO GIOMIHHUX
(20 i 200 mxe Ge) 003 yumpamy Ge, o0mpumMaHo20 Memooom HAHOMEXHONO02IE, Ha 2eMamono2iunull i GIOXiMIuHUL
npogine opeanizmy camyie wypie I, opyeo2o npunnooy.

Bcemanosneno, wo 3acmocysanns 3 numuoro 6000t navo-Ge yumpamy 6 oozax 20 i 200 mxe Ge/ke m. m.
BNPOO0BIUC HOMUPLOX MICAYIE XAPAKMEPUSYEMBCA SHUNCEHHAM KIIbKOCHI epumpoyumis y Kpoei camyie 060x
epyn, a mpomboyumie — minoku 3a 0ii 20 mxe Ge, 3 ni0gueHHAM y MBAPUH Yi€T 2pynu MOHOYUMIE NOPIGHAHO
3 koumponem. Ob2080PIOEMbCA MONCIUBICING NOCUNEHHS OENOHYIOUOT (OYHKYIT OpeanizmMy wypie cmocosHO epu-
mpoyumie i netikoyumie 3a Oii yumpamy Ge. ¥V kpogi camyié 00CHiOHUX epYn 8i03HAUEHO NIOBUUJEHHS MICIY
anvoyminy, Ca, P, TAI, wo exasye na cmumymosanvrutl naus yumpamy Ge Ha it mpancnopmuy Qyuxyiro, 3abes-
neueHHs Opeamia i cucmem CmpyKmypHUMY Ma eHepeemudnumu eremenmamu. 3a 0ii nano-Ge yumpamy y Kposi
camyie 0ocnionux epyn nocumoemscs enius ensumnoi nanku AO3 3 niosuwenusam it CO/[ i I'Tl-akmusnocmi ma
SHUIICEHHAM THMEHCUBHOCMI npoyecie nepoxcudayii ninidis. 3acmocosari 0o3u Hano-Ge yumpamy CHpusomo
3POCMANHIO IMYHOQDIZI01021UHOI peaKMUBHOCII OP2AHIZMY CaMyie 3 NIOBUUEHHAM 6MICY MONEKYIl CepeOHbOT
Macu, YUPKYIIOYUX IMYHHUX KOMNAEKCI8, CIaN08UX KUCAOM | YepyIonia3miiy 8 ix Kpo8i NOPIGHAHO 3 KOHYEH-
mpayiero Yyux KOMNOHEeHMI8 Y KpOGl MEAPUH KOHMPOALHOI epPYNU.

Kmiouosi cioBa: TEMATOJIOTTYHI TA BIOXIMIUHI TIOKA3HUKM, [JIIKOITPOTEIHH,
H1YPU, 103U HAHO-Ge HUTPATY, KPOB, BUTIOFOBAHH

HAEMATOLOGICAL AND BIOCHEMICAL PARAMETERS OF THE F, RATS’ ORGANISM
IN A PERIOD OF PROLONGED WATERING OF NANO-Ge CITRATE

R. S. Fedoruk!, U. I. Tesarivska’, M. I. Khrabko!, M. M. Tsap', O. P. Dolaychuk’, S. I. Kropyvka®
ecology@inenbiol.com.ua

Tstitute of Animal Biology NAAS,

38 Vasyl Stus str., Lviv 79034, Ukraine

*State Scientific-Research Control Institute

of Veterinary Medical Products and Feed Additives,
11 Donetska str., Lviv 79019, Ukraine

SLviv National University of Veterinary Medicine
and Biotechnologies named after S. Z. Gzhytsky,
50 Pekarska str., Lviv 79010, Ukraine

In the article the results of experimental studies of the impact of different tenfold (20 and 200 ug Ge)
doses of Ge citrate, obtained by nanotechnology method, on hematological and biochemical profile of the or-
ganism of the F', male rats of second offspring are shown.

1t was established that the use of nano-Ge citrate at doses 20 and 200 ug Ge/kg of body weight with
drinking water during four months leads to decrease of rved blood cell number in both groups of males and to
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decrease platelets only under action of 20 ug of Ge, with increase of monocytes in animals of this group com-
pared to the control. The possibility of strengthening the deponation functions of the rat organism for erythrocytes
and leukocytes under the actions of the Ge citrate were discussed. In the blood of males in the research groups
an increase of the albumin, Ca, P, TAG were noted that indicates a stimulatory effect of Ge citrate on its transport
function and supplying structural and energy elements for organs and systems. Under the action of nano-Ge ci-
trate in the blood of males in research groups an influence of enzymatic link of the antioxidant support network
grows with the increase of SOD and HP-activity and decrease of lipid peroxidation intensity. The applied doses of
nano-Ge citrate promote an increase of immunophysiological reactivity of the males’ organisms with the increase
of content of middle mass molecules, circulating immune complexes, sialic acid and ceruloplasmin in their blood
compared to the concentration of these components in the blood of animals in the control group.

Keywords: HEMATOLOGICAL AND BIOCHEMICAL PARAMETERS, GLY COPROTEINS,
RATS, DOSES OF NANO-Ge CITRATE, BLOOD, WATERING
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3JIbBOBCKHI HALIMOHAJIbHBIN YHUBEPCUTET BETEPUHAPHON METUIIMHBI

u onorexnoioruii umenu C. 3. I xuikoro,

ya. Ilexkapckas 50, 1. JIbBoB, 79010, Ykpauna

B cmamue npusedenvt pezynbmanvi IKCHEPUMEHMATLHBIX UCCTIEO08AHULL GTUSHUSL OECSIMUKPAMHO PASHBIX
(20 u 200 mxe Ge) 003 yumpama Ge, noyHeHHO20 MEMOOOM HAHOMEXHOLO2UU, HA 2eMAMON02UYeCKUL U OUOXUMU-
ueckutl npoghuib opeanuzma camyos Kkpuvic F, emopozo npuniooa.

Yemanoeneno, umo npumenenue ¢ 6ooou nano-Ge yumpama 6 oozax 20 u 200 mxe Ge/ke m. m. 8 meue-
HUU YembIpex Mecsayes XapaKmepusyemcsi CHUNICEHUEM KOTUYECHEA IPUMPOYUIMOS 8 KPOBU CaMY08 00eux pynn,
a mpomboyumos — monwvko 3a oeticmeust 20 mxe Ge, ¢ ROGvlUEHUEM Y HCUBOMHBIX IMOL SPYNNbL MOHOYUMO8
no cpasnenuio ¢ koumponem. OOCyICOaemest B0IMONCHOCTb YCUTLEHUsL OeNOHUPYIOujell (DYHKYUL OPeAHUIMA KPbIC
OMHOCUMETILHO IPUMPOYUMOE U JeUKoyumog npu oeticmeuu yumpama Ge. B Kpoeu camyos onvimuulx epynn on-
MeueHo nogviuietue cooepoicanus amvoymuna, Ca, P, TAT, umo ykazvlieaem na cmumynupyiowee eiusHue yumpama
Ge nHa ee mpancnopmuyio (yyHKYuUIo, obecneuenie opeanos u CUCIEM CIMPYKNYPHLIMU U SHEPLeMUYECKUMU dTe-
menmamu. TIpu oeticmeuu nano-Ge yumpama 6 Kpogu camyos ONbIMHbIX 2PYNN YCUTUBACTNCSL GIUSIHUE FHZUMHOSO
sgena AO3 ¢ nosviwenuem CO/M u I'TI-akmueHocmu u CHUMICEHUEM UHMEHCUBHOCIU NPOYECCO8 NEPOKCUIAYUU
unuoos. [pumenennvle 003vl Hano-Ge yumpama cnocoOcmeyion pocmy UMMYHOQUIUOTOSUECKOU PeaKmUGHO-
CMU OP2aAHUBMA CAMYOEB C NOBBIUUEHUEM COOEPIUCAHUSL MONEK)IL CPEOHEN MACChL, YUPKYIUPYIOUSUX UMMYHHBIX KOM-
NIEKCO8, CUATIOBBIX KUCTOM U YePYTONIA3MUHA 8 UX KPOBU N0 CPAGHEHUIO C KOHYEHMpayuell Imux KOMHOHEHMOo8
8 KPOBU JICUBOMHBIX KOHMPOLLHOU SPYNNbL.

Kirouesnie ciioa: ' EMATOJIOI' MYECKUE 1 BUOXUMUWYECKHUE [TOKA3ATEJIN, I TIMKO-
INPOTEMNHBI, KPBICEI, 103bI HAHO-Ge LIUTPATA, KPOBb, BUITAVUIBAHUE

VY nocnipkeHHSIX 0ararb0X aBTOPIB JOBE- BukopucraHnHs MiHEpaIbHUX Ta OPraHiYHUX CIIO0-
JICHO PI3HOBEKTOPHUII BILTHB crioyk Ge Ha ¢izio- nyk Ge, OTpUMaHUX METOIaMU XIMIYHOTO CHHTE-
JIOTT4YHI MPOIIECH B OPraHi3Mi JIFOIMHY 1 TBAapHH [ 1, 3y Ta HAHOTEXHOJIOT11, a TAKOXK IMperapariB Ha iX
17,22]. Binznaueno, mo Ge Moxe 3yMOBITIOBATH OCHOBI Ha0yBa€ IIMPOKOTO MOMIMPEHHS B MEINYHII
IMyHOCTUMYJTFOFOUHH, TeNaTONPOTEKTOPHUMN, aHTH- npakrui [9, 14, 17,18] Ta Berepunapii [3, 20, 21].

OKCHTaHTHHH 1 aHaOosiuamil BIuma [9, 10, 12, 16]. [pomy cripusie yHIKaIbHA TEXHOJOTIS OTPUMAaHHS
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akBaHaHOKapOokcuiariB Ge Ha OCHOBI JIUMOHHOI,
(bymapoBoi, MPONiOHOBOI Ta 1HIIUX KapOOHOBUX
KHUCIIOT, BIiepiie po3podieHa B Ykpaini [2, 23].

BcranoBiieHO mMPOKuiA criekTp 6iomoriv-
HUX eeKTiB Bix 3actocyBanHs 1uTpary Ge, oTpu-
MaHOTO IIMM METO/IOM, Y mTaxiBHULTBI [10, 12],
ckotapcrtsi [3], ceuHapeTsi [15], OmxinbauTsi [13].
JloBeNIeHO CTUMYITIOBAIbHUI BILUIUB €1 CIIOTYKU
Ha PE3UCTEHTHICTb, PICT 1 PO3BUTOK OPTraHi3MYy,
HOro PenpoAyKTUBHY 1 aHTUOKCUIAHTHY 3/aT-
HICTh, M SICHY NIPOAYKTUBHICTH [12, 15, 19, 21].

VY nocnipkeHHsIX Ha 1a00paTOpHUX TBa-
pHUHAX HAMU 3’sICOBAHO OKPEMI MEXaHi3MH BIUIUBY
pizHuX 103 HaHO-(Ge muTpary Ha repeoir ¢izionoro-
010XIMIYHHX MIPOLIECIB B OPraHi3Mi CaMOK 1 CaMIliB
LIypiB 3aJISKHO Bifl CTaTI, IEPIOiB OHTOICHETHY-
HOTO PO3BUTKY, (i3ionoridyHoro crany [4, 5, §].
Bcranosieno ocobimBoCTi 610710TT4HOT /i1 pi3HUX
1103 HaHO-(Ge IUTpary 3a yMOB TPHBAJIOTO HOTo BU-
TIOIOBaHHS Y NIEPIOJ1 POCTY 1 pO3BUTKY CAMMIIb IITy-
piB F, F,ix BariTHOCTI Ta jakrarlii [4, 8, 11], fioro
eMOpioHaJIbHY 1 (heTanbHy TOKCHYHICTD [7, 8, 21].
BuBueno Hu3Ky (i310710TYHUX 1 TOKCHKOJIOTTYHHX
TIOKA3HMKIB OPTaHi3My CaMIIiB i camuis mtypis F|
3aJIeKHO BiJl 3aCTOCOBAHOI 103U Ta TPUBAJIOCTI
BunoroBanHs nurpary Ge [7, 11].

Mertoro 1ux 10CII/KEHb CTaBUIA BUBUCH-
HS TEMATOJIOTIYHOTO 1 610XiMIYHOTO MPOodiITO Op-
raHi3My MOJIONMX camuiB ypis F,, orpumanux
3 JIPyTOro MPUILIONY camullp F , sKnM mocTikino
BUIIOIOBAJIM BITOBIIHI 1031 HaHO-(Ge IUTpary.

Marepiaju i MmeTonu

JocmikeHHs: poBeeHi Ha 3-0X Tpynax
CaMIIiB, TI0 5—7 TBapHH y KOXHIiH, OUMX j1abopa-
TOpHUX 11ypis F, 3 npyroro npurutony camuus F,
SKUM Yy TIepiOJ BUPOILYBaHHS, MEpIIoi 1 1py-
roi BariTHOCTI Ta JIaKTallii BUTIOIOBAJIH 3 BOJIOIO
HaHo-Ge murpar (HGell) 3 po3paxynky 20 mxr Ge
(I rpyma) i 200 mkr/kr macu Tina (M. T.) (I rpyma).
Bonnwuii po3unn nurpary Ge 3 pH 1,3, Burorosne-
HOTO METOIOM HAaHOTEXHOIIOT11 [23], onepxanuii
Bim TOB «Hanomarepianu i HAHOTEXHOJIOTITY,
M. Kuis, mictus 1,2 r Ge/nm*. KonTposnbha rpy-
T1a CaMIliB, KpIM KOMOIKOpMY, OTPUMYBaJIa MUTHY
Bony 0e3 nonaBanus HGell. TBapun gocmigHmx
1 KOHTPOJIBHOI IpyT yTpuMyBanH y BiBapii JJH/IKI
BETEPUHAPHUX IperapariB Ta KOPMOBUX JOOABOK
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B YMOBAX, 1110 BiJIIIOBIIAJIM YNHHUM BETEPUHAPHO-
CaHITapHUM BUMOTaM 1 300T€XHIYHUM HOPMaM Io-
niBni Ta HarryBaHHs. DopmyBanns | 1 11 mocmimamx
1 KOHTPOJILHOI TPyYTI camiB 11ypiB F, 3 morpuman-
HSIM BUMOT LII0JI0 aHAJIOTIB 32 MacOIO TiJia Ta BIKOM
1 30epexxennsM BunoroBanHs HGel] 3 pozpaxyHKy
20 mxr (I rpyma) 1 200 mxr/kr m. T. (11 rpyna) mpo-
BOJIWJIH B JICHB 1X BiJUTy4€HHS BiJ caMuIlb F ,(37-
a no6a). [licnsa nocsruenHs Biky 115-125 ai6 mo
5—7 cam11iB 3 KO)KHOI I'pYIIH i/11aBaIy €BTaHa3il
3 BuKopucTanHsaM CO, ist 3HEPYXOMJIEHHS, 3 110~
TpUMaHHAM 010eTUYHHMX HOPM [6], Opasiu KpoB
3 IIUTYHOYKIB cepls Ui J1ab0paToOpHUX 1OCITi-
JDKeHb. Y KPOB1 BU3HAYAIN KUIbKICTh EPUTPOLIU-
TiB, JISHKOLIUTIB Ta iX (hopM, TPOMOOIUTIB, FeMarTo-
KpUT, BMICT TeMOIJIOOIHY 3 BUKOPHCTAHHSIM I'eMa-
TonoriyHoro ananizaropa «Mythic vet 18y (LLIBeii-
1apist). Y cUpoBaTIii KpOBi TOCIIKYBaIN BMICT
3araJibHOTO OlKa, anbOyMiHy, KpeaTuHiny, Ca,
P, rpuarmnrnineponis (TAT), aktuBHicTe ACAT
1 AnAT Ha GioximigHoMy aHajizaropi «Humalyzer
2000». Takox BU3HA4YaIM BMICT T'iAPONIEPEKHUCIB
ninixis (I'TLT), TBK-akTHBHUX IPOAYKTIB, aK-
THBHICTb cynepokcuiuemyasu (CO/l), karanazu
(KAT), myrarionnepoxcunasu (I'TI), BMicT imyHO-
m1o0yniHiB (Ig), Monekyi cepentboi Macu (MCM),
IUPKYITorounX iMyHHUX KomruiekciB (LK), rek-
o3, 3B’s3aHuX 3 Oinkamu (I'3B), cianoBux Kuciot
(CK) 1 uepyrmormiazmiHy 3a METOAWKAMU, OTIMCAHH-
MU B JIOBIIHUKY [24], OI[IHIOBAIH CTaH IMyHO-
(1310710T14HOT PEaKTUBHOCTI OpPraHi3My CaMiliB.

CraTucTU4yHEe ONMpalLIOBAaHHS OJepXkKa-
HUX Pe3yNbTaTiB MPOBOJWIN 3 BUKOPUCTAHHAM
KoMIT 1oTepHOi nporpamu Microsoft Excel. Bipo-
T1IHICT MDKTPYTIOBUX PI3HHLL PE3yJIbTaTiB Bpa-
xoByBaiH 3a koegimientom Creronenta (P<0,05)
TIOPIBHSIHO 3 KOHTPOJIEM.

PesyabTaTu it 00roBopeHHs

3acTocyBaHHS AECATUKPATHO BiIMIHHUX
103 HaHO-Ge IUTpaTy 3yMOBIIIOBAJIO HEOHAKO-
BO BUPAXEHUI HOT0 BILTMB Ha 0i0XiMiYHI Ta Te-
MAaTOJIOT14HI TTOKa3HUKH OPTraHi3My CaMIIiB ITy-
pie F,. 3okpema, y kpoBi TBapuH I rpynu, sxum
BurnoroBai 20 Mkr Ge, 3MeHIyBastacsi KUTbKICTh
tpomOorwtiB (P<0,01), mpote 3a il BUIIOI 1031
B Il rpymi ueit nokazHuk 30epiraB piBeHb KOH-
TPONBHOI rpymH (Tabn. 1). AHaOriYHa TeH ISHITis
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Tabnuys 1

I'emarosioriuni nokasuuku camuis mypie F, 3 2-ro npumiony y 4-micaunomy Biui
3a jil pi3HuX 103 uuTpary repmadito (M+m, n=4—6)

Hematological parameters of male rats F, from the 2™ offspring at the age of 4 months
under the influence of different doses of Germanium citrate (M+m, n=4-6)

I'pynu TBapuH / Groups of animals
ToKa3HHKK OFHHHHi nociiaHi — MKr Ge/Kr M. T. KOHTPOJIbHA
Indices _BUMIPIOBAHHS research — pg Ge/kg b.w. control
Units of measurement
I—20 I — 200 K

Jletikonutn / WBC 10%/1 (1) 4,38+0,73 4,73+0,70 6,75+1,03
Jlimouut / LYM 10%/71 (1) 2,924+0,83 3,83+0,47 5,15+0,86
Mowuorut / MON 10%/11 (1) 0,82+0,31 0,55+0,13 0,80+0,15
I'panynommtu / GRA 10%/71 (1) 0,62+0,31 0,32+0,10 0,60+0,07
Jlimpormtu / L/'YM % 75,4+8,73 82,2+2.61 79,3+£0,97
Mowuoruti / MON % 14,4+0,37* 11,0+1,37 11,7+0,94
I'panynorutu / GRA % 10,2+1,26 6,8+1,68 9,0+0,29
Eputporuru / RBC 10'2%/1 (1) 6,5+0,81 6,2+0,44* 7,7+0,14
I'emorno6in / HGB r/n g/l 125,8+15,74 142,3£6,26 138,842,53
I'ematokpur / HCT a/n1/1 0,34+0,04 0,39+0,02 0,38+0,01
Tpom6orutu / PLT 10°%/11 (1) 321,5+64,41*%* | 678,0+80,72 681,5+47.51

Ipumimka: y ik Ta HacTynmHUX Tadmuax * — P<0,05; ** — P<0,01; *** — P<0,001.
Note: in this and the following tables * — P<0.05; ** — P<(.01; *** — P<0.001.

HEBIPOTiTHUX MDKTPYNOBUX PI3HUILIG BiJ3HAYEeHA
115 BMicTy reMorioOiHy. KibKicTh epuTpoIUTIB
OyJia MEHIILIOI0 Y KPOBI CaMIliB 000X JOCIiTHUX
IpyM, 110 BipOTiTHO BUPaKEHO 3a Aii O1Ib1I01
no3u Ge. Y TBapuH JOCHITHUX TPYIl BiA3HAYeE-
HO TEHJICHIII0 10 HEBIPOT'1IHOTO 3HWKEHHS 10~
Ka3HHKIB 01101 KPOB1 — KITBKOCTI JICUKOIIHTIB,
TMQOIUTIB, 8 TAKOXK MOHOIUTIB 1 TPAHYJIOLUTIB
y II rpyni. Bka3zaHi BiIMIHHOCTI 3yMOBITIOBAJIN
aHAJIOTIYHY CIIPSIMOBAHICTh PI3HULIb Y MTOKA3HU-
Kax JISHKOTpaMH MiX JOCTITHUMH Ta KOHTPOJIb-
HOIO TPYIIaMU 3 BIpOTiTHUM IiABUILIEHHSM BifI-
COTKIB MOHOIIMTIB y KpOB1 TBapuH I rpymnu.

Omxe, aHaJII3 TEMATOJIOTYHHMX [OKA3HUKIB
BKa3ye Ha BIJICYTHICTb J0303aJI€)KHOTO BIPOTiTHO
BUPA)KEHOT'O CTUMYITIOBAJILHOTO BILUTUBY HaHO-Ge
LUTPATy Ha KUTBKICTh KIITHH Y KPOBI, 1110 MOXe
3yMOBITIOBATHCS IOCUJIEHHSM PE3epBYBaHHS €pHU-
TPOLIUTIB Ta JIEUKOILIUTIB B OpraHax i TKAHMHAX, sIKi
BUKOHYIOTh (DYHKIIIIO iX I€MOHYBaHHS.

Amnani3 610XIMIYHMX TIOKA3HUKIB BKa3ye Ha
O1Ib1I BUpaXKeHy 010JI0T14YHY Jif0 000X 3aCTOCO-
BaHMX /103 Ge B OpraHi3Mi caMiliB 1rypiB. 30Kpe-
Ma, y KpOBi TBapUH JIOCIIAHUX I'PYTl BCTAHOBJICHO
BuIMi BMicT anpOyminy (P<0,001), Ca (P<0,05),
P (P<0,01), TAT" (P<0,01; P<0,001) Ha i ii Bipo-
riziHo Hk40i AcAT-aktuBHOCTI B Il rpymi (Tadmn. 2).
e Bka3ye Ha MOCUJIEHHS TPAHCIIOPTHOI Ta CTPYK-
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TypHO-3a0e3neuy 040l (PyHKITH KPOBi IIypiB 3a Aii
sk 20, Tak 1 200 Mxr Ge. XapaKkTepHUM € Pi3HOBEK-
TOPHUH BIUIMB IUX J03 HA IOKa3HUKU OLTKOBOTO,
MiHEpaJIBHOTO Ta JIiMiTHOrO 0OMiHY, 1110 Bi/[3HaYa N
¥ 1HIII aBTOpU 32 il sSIK MiHepanbHuX [ 1, 9, 14, 16,
20], Tak i opraniuaux [10, 12, 15] cnonyk Ge.

BioximiuHMit BIUTMB 3acTocoBaHuX /103 Ge
CIpPUSB aKTUBAIlil CUCTEMH aHTHOKCUIAHTHOTO
3aXUCTY OpraHi3My TBapHH JOCIHiTHUX TPYII Ta
3HIDKEHHIO HOTO MPOOKCHIAHTHOI aKTHUBHOCTI.
IIpo e cBiquuth Biporigue miasuieHHs CO/J
1 ['TI-akTHBHOCTI KPOBIi CaMIIiB JOCIITHHIX TPyl HA
11 Hk4oro BMicTy B Hilt ['TII 1 TBK-aktuBHuX
NpOIYKTiB (Tabu. 2). OnHak iHriOyBaHHS MPOOKCHU-
JAHTHUX TIPOIIECIB B OPTaHi3Mi OLIbIIE BUPAKEHO
y camuiB Il gocminHoi rpynu 3a Aii BUIIOT 103U
Ge, 1110 MITBEPUKYETHCS BIPOT1THUM 3HIKCHHSIM
Bmicty I'TIJI 1 TBK-akTuBHUX POIYKTIB Y KPOBi
camiiB 1iel rpynu. [locuneHHss aHTHOKCUAAHT-
HOT'O 3aXHUCTYy B OpraHi3Mi TBapuH 3a il CIIOIyK
Ge Bim3Havan i inmn gocmignuku [14, 20, 25].
Bkasyetbcs, o BB cnionyk Ge Ha AO3 ¢op-
MyeTbes 3 migBuiieHHs aktuBHOCTI ['TI, CO/J
1 KA. Opraniuni cnonmyku Ge 31aTHI IPUTHIYYBATH
MIEPOKCHUIAIIIIO 3 OTHOYACHOK) aKTUBALIIEIO aHTH-
OKCHJIAHTHOTO 3aXHCTy OpPraHi3My Ta HOpMaJi3a-
II€I0 CITIBBIAHOIICHHS JIETKO- 1 BaXKKOOKUCHIO-
BaHUX ¢pakuiit pocdomimiais [20, 25].
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bioximiuni mokasHuku Kposi camuis mypis F, 3 2-ro npumiony y 4-micaunomy Bini

3a aii pi3Hux K03 nurpary repmaniio (M+m, n=4-7)

Tabnuys 2

Biohimichal blood parameters of male rats F, from the 2" offspring at the age of 4 months
under the influence of different doses of Germanium citrate (M+m, n=4-7)

I'pynu tBapuH / Groups of animals
IToka3zHukn nmocaigHi — MKT Ge/KT M. T. KOHTpPOJIbHA
Indices research — ug Ge/kg b.w. control
1—20 II— 200 K

3aranbHuii 610K, /1 / Crude protein, g/l 74,6+5,81 75,6+4,43 82,1+1,82
AnbOymin, r/1 / Albumin, g/ 39,5+1,19%** | 38,6+1,87%** 29,84+0,67
Kpearunin, mxmons/n / Creatinine, mkMol/l 76,3+2,05 80,2+2,19 80,6+1,43
Kanpniii, mmons/n / Calcium, mMol/l 2,92+0,19%* 2,79+0,18%* 2,28+0,11
docdop, mmons/n / Phosphorus, mMol/l 2,76+0,07** 2,30+0,09** 1,85+0,06
Tpuanmrninepoiu, mmoss/i / Triacylglycerols, mMol/l 1,05+0,08%** 1,49+0,08*** 0,75+0,03
AcAT, mxkar/in / AsAT, mkkat/l 0,54+0,05* 0,81+0,07 0,69+0,02
AAT, mxkar/n / AIAT, mkkat/1 0,69+0,022 0,66+0,05 0,39+0,04
Karanaza, MMous/mr Oinka/xB. / Catalase, mMol/mg protein/min 4,57 £0,62 4,62+ 0,17 4,45+0,08
CO/, ym. on./mr Ginka / Superoxide dismutase, a.u./ mg protein 1,85 +0,02* 1,79+0,05 1,30+0,06
I'TI, ’Monb/xe/mr Oika / Glutathione peroxidase, nMol/min/mg protein | 61,1+ 1,05%* 64,4 £1,93* 58,4+0,73
I'TUT, on.E/m / Lipid hydroperoxide, E/ml 0,89+0,02 0,87+0,01%* 1,10+0,02
TBK-akTuBHicTs, HMOIB/MI / TBK -activity, nMol/ml 4,6+0,21 4,74+0,05* 5,0+0,05

AHai3 iMyHO(]I31010TYHOTO BIUIUBY 3a-
cTocoBaHuX /103 Ge 3a BMICTOM IMyHOIJIOOYITiHIB,
DIIIKOMPOTETHOBUX KOMIUIEKCIB Ta X MOHOLLYKpIB
BKa3y€e Ha BIPOTiHO BUPAXKEH1 BiIMIHHOCTI ITUX
MIOKa3HHKIB Y KPOBI CaMIIB JJOCIITHUX 1 KOHTPOJIb-
HOI rpy11. 30kpema, 3a aii HGell BiporiqHo miiBu-
IIyBaBCs B MeXax (Di310JI0TMYHUX BETMYMH BMICT
MCM, LIK i uepynomiasmiHy y KpoBi TBapuH
000x pocniguux rpyn, a CK — rtineku II rpy-
i (tabm. 3). Lle Mmoxe BKa3yBaTH Ha 3aTHICTh
uutpary Ge y 3aCTOCOBaHHUX J103aX MOCHUIIIOBA-

TH IMyHO(Q1310JI0T14HY PEaKTUBHICTb OpraHi3My
caMIIiB 11ypiB, 1o it BMicTy LIIK Ta CK 6iiblire
BUpPaXEHO 32 Jii BUIOI A03u. CTUMYIIOBATEHUN
BIUTUB HaHO-(G€ IIUTpaTy Ha BMICT ITIKOIPOTEIHIB
1 MOHOITYKPIB 1X BYIVIEBOAHEBUX KOMIIOHEHTIB
BII3HAYEHO 1 B 1HIIMX poboTax [4, 5, 16]. Xapax-
TEPHO, 110 3aCTOCYBaHHS SIK HMOXKUYMX (2,5—5 MKT
Ge/Kr M. T.), TaK 1 BUIIUX (2 MI/KT M. T.) 103 CIIPH-
SO aKTUBAIIi1 TIKOMPOTEIHOBOTO 00MiHY, (op-
MYBaHHIO 1 HAJTXO[UKEHHIO B KPOB IMyHHHX KOMII-
JIEKCIB y IIypiB Pi3HOTO BIKY.

Tabnuys 3

BmicT iMyHHHX KOMIUIEKCIB i IIIKONPOTEiHiB y KPoBi camuiB mypis F, 3 2-ro npumiony y Biui 4 micsaui (M+m, n=4)

The contents of immune complexes and glycoproteins in the blood of F, male rats from the 2" offspring
at the age of 4 months, M+m, n=4

I'pymu tBapus / Groups of animals
ITokazHukHn nociigai — MK Ge/KT M. T. KOHTPOJIbHA
Indices research — pg Ge/kg b.w. control
I1—20 1T — 200 K

Momnexynu cepenapoi Macu, ym.oxn. / Middle mass molecules, a.u. | 0,32+0,003*** | 0,26+0,002%** 0,22+0,002
Hupkynroroui iMmyHHI koMIutiekcu, ym.oxn. / CIC, a.u. 108,0£2,51%** | 116,0+2,08*** 68,2+1,84
I'excosn, 3B’s13aHi 3 Oinkamu, r/11 / Hexoses bound to proteins, g/l 5,46+0,05 5,20+0,02* 5,32+0,05
Cianogi kuciotu, ym. ox. / Sialic acid, a.u. 259,0+2,71 272,8+3,57** 250,8+3,57
Hepynorurasmid, ym. ox. / Ceruloplasmin, a.u. 425,3+6,52%* 416,8+5,66* 395,5+5,95
ImyHHI tnoOyaiau, /1 / Immunoglobulins, a.u. 4,9+0,61 3,1+0,26 3,9+0,44

OneprkaHi pe3y/bTaTi BKa3yloTh Ha MEBH1

3aKOHOMIpPHOCTI OionorivHoi Aii 000X 3aCTOCOBa-
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HUX J103 HaHO-(Ge IUTpary B CaMIIiB IIypiB y Iie-
pion 3aBepuieHHS (Pi310JI0TTYHOTO JO3pPiBAHHS
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Oprasi3My, MpoTe IS IIOKA3HUKIB OKCHIAITIHHIX
nporuecis, ['3b 1 cianoBuUx KUCIOT OibIle BU-
paxeHuM € BuuB 1034 200 Mxr Ge/kr M. T.,
Hik 20 MKT.

BucHoBkn

1. Bunorosanns camusm 1mypis F, pisaux
103 HaHO-(Ge IMTpary XapaKTepu3yeThes iX 1HTI-
OyFOYMM BILTUBOM Ha T€MAaTOJIOTIYHI MTOKa3HUKU
31 3HIKEHHSAM KUTBKOCTI €PUTPOLIUTIB Ha TJI1 i/
BUILICHHS BMicTy anbOyminy, Ca, P, TAI y kpogi,
10 MOXE CTUMYJIIOBATH i1 TPAaHCTIOPTHY (pyHK-
110, 320€3MeYCHHS OPraHiB i CUCTEM CTPYKTYP-
HUMH T4 €HEPreTUUHUMHU €JIEMEHTaMHU.

2. Y KpoBi camIliB JOCTIJHUX TPYII 32 Aii
HaHO-Ge 1MTpary Ha OpraHo-TKAaHWUHHUM PO3Mo-
JTiT O10TUYHUX €JIEMEHTIB B OpraHi3Mi, TOPIiBHSHO
3 KOHTPOJIEM, TIOCHITIOETHCS BIUIMB €H3UMHOI JIaH-
ku AO3 3 migButienssm ii CO/] i I'TI-aktuBHOCTI
Ta 3HIKYETHCS IHTEHCHBHICTD MPOIIECIB MEPOK-
cHJALi JiMiaiB, M0 OiIbIIIe BUPAXKEHO Y TBApHH,
axi orpumysanu 200 mMxr Ge.

3. 3acrocyBanns 20 i 200 Mxr Ge/KT M. T.
camuam 1ypiB F, cipusie 3pocTannio imyHo(isi-
OJIOT1YHOI AKTUBHOCTI OPTaHi3My 3 IMiIBUILICHHIM
Bmicty MCM, LIK, CK i uepynomna3midy B ixHii
KPOBI MTOPIBHSAHO 3 KOHTPOJIBHOO TPYTIOIO.

IepcnekTHBH MOAAIBIIUX A0CTIIKEHb.
BpaxoByroun mmpoxuii criektp 0ioaoriaHoi aii
Ge, DOLILHUM € BUBYEHHS aHTArOHICTHYHHX
1 cuHepriyHux 3B’s3kiB Ge 3 IHIIMMH MiKpo-
MaKpoeJIeMEHTaMH B OpraHi3Mi, BIUIUB HaHO-Ge
[UTPATy HA TPUBAIICTh )KUTTS TBAPHUH.
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