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KOMBIHOBAHA /I IOHI3YIOUOTI'O BUITPOMIHIOBAHHS, COJIEM MIJII TA HIKEJIIO
HA MOP®O®YHKIIOHAJBHI XAPAKTEPUCTHUKH KJIITHUH IN VITRO

[IpoBeneHO eKkciepUMEHTAIbHE JTOCTIKCHHS KOMOIHOBAHOI il cojielf BaKKMX METAIIB Ta 10HI3yIOYOTO
BUIIPOMIHIOBAaHHS Ha XHUTTE3ATHICTD KIITHH Y KYJIbTYpi. Y CTAHOBJICHO CYTTEBHH TOKCHYHHI BIIUB CIIOJYK
MiJii Ta HIKEIro Ha Mpolti)epaTuBHY 1 MITOTUYHY aKTUBHICTh KJIITHH iN Vitro. 3a KOMOiHOBaHOTO BIUTMBY Ha
KIITHHU pajiamii Ta iOHIB MiAi crmoctepiraiu 3MiHH MoppO(yHKUIOHAJbHHUX BIACTHBOCTEH KIIITHH, SIKi
JIETEPMIHYBaJINCh a00 103010 ONPOMIHEHHS, a00 KOHIICHTPAITIE€I0 10HIB MiKpoeJeMeHTa. 3a YMOB iHKyOarii
ONPOMIHEHUX KIITHH 3 10HAMH HIKENI0 CIIOCTEpirajlii CEHCHUOUTi3alilo KITHH 10HAMH HIKENo 0
orpomiHeHHs B 1o3ax 0,5ta 51'p Ta pe3sucTeHTHICTH KIIITHH 0 ONpOMiHEHHS B cybietanbHii n1o3i 10,00p.

Knrouosi cnosa: Bakki MeTand, 10HI3YyIOUE BHIIPOMIHIOBaHHS, KyJibTypa KIITHH, BW)KHBaHH,
npodtipepariis, armonTO3, MiTOXOHAPiaIbHI (PEepMEHTH.
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KOMBUHHUPOBAHHOE JEMCTBUE NOHU3UPYIOUIEI'O U3JIYUEHUS,
COJIEM MEJM Y HUKEJISI
HA MOP®O®YHKIIMOHAJIBHBIE XAPAKTEPUCTUKH KJIETOK IN VITRO

[IpoBeneHO 3KCTIepUMEHTANTBHOE UCCIIEI0OBAaHNE KOMOWHUPOBAHHOTO AEUCTBHS COJIEH TSDKENBIX METAILIOB
W MOHU3UPYIOLIETO HM3IIyYeHHsI Ha >KU3HECIIOCOOHOCTh KJIETOK B KYJIBTYpe. YCTAHOBJICHO CYILECTBEHHOE
TOKCHYECKOE BO3JICHCTBUE COCAMHEHWN MEId W HHKENs Ha MNpoinu(epaTHBHYI0O W MHTOTHYECKYIO
aKTHBHOCTH KJIETOK iN Vitro. Ilpn KOMOMHUPOBAaHHOM BO3JCHCTBUU HAa KICTKU paJdallid U MOHOB MEIH
Habmronanu u3MeHeHus: Mopp o yHKIIMOHATIBHBIX CBOMCTB KJIETOK, KOTOPbIE AETEPMUHHUPOBAINCEH HIIH JO30H
W3JTY4CHUSI, WM KOHIIGHTpAIleld HOHOB MHUKPORJIEMEHTAa. B yCIOBHAX WHKYyOamuu OOTy4YEeHHBIX KIETOK C
MOHAMU HUKeEJNS HAOII0Aali CEHCUOMIN3AIMI0 KIIETOK HOHAMH HHUKENs K 00iny4eHuto B no3ax 0,5u 5Tp u
PE3UCTEHTHOCTH KJIETOK K 00IyueHHIo B cyOneTansHoi qo3e 10,01 p.

Kniouesvie cnoga: Tskenble MeTaUIbl, MOHU3WPYIOIIEE H3IyYeHHE, KYJIbTypa KIETOK, BBDKHBaHUE,
nposudepanys, aronTo3, MUTOXOHIPUATEHBIC ()EPMEHTHI.
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COMBINED ACTION OF RADIATION, SALTSOF COPPER AND NICKEL ON CELL VIABILITY
IN VITRO

Experimental study of the combined action of heaetals and ionizing radiation on the viability @fls
in culture was made. We established a significaxitteffect of copper and nickel in the prolifevatiand
mitotic activity of cells in vitro. Under the comimd effects of radiation and copper ions on ceks w
observed the morphological changes in morphologi¢ahctional properties of cells that were detered
by or radiation dose or by concentration of coppes. While incubation of irradiated cells with két ions
we observed sensitization of cells by nickel iomsler the irradiation dose of 0.5 and 5.0 Gy, aral th
resistance of cells to exposure to sublethal db646.0 Gy.

Keywords :heavy metals, ionizing radiation, cell culturensual, proliferation, apoptosis.



REFERENCES

. Ershov Yu.AMechanisms of toxic action of inorganic 11.Lavrenchuk G.l., Gapyeyenko D.D., Chobot'ko G.M.,
compounds. - Moskva: Meditsina, 1989. - 272 p. JRus  Oksamytnyi V.M// Tekhnogenna bezpeka. Naukovi

. Trakhtenberg I.M. // Sovremennye problemy pratsi. - 2012. - Issue 175. - Vol. 187. - P. 561
toksikologii. - 1998. - No. 1. - P. 5 - 8. (Rus) (Ukr)

. Trakhtenberg I.M., Shestopalov V.M., Naboka M/V. 12.Lytvynchuk Kh.M., Lavrenchuk G.I., Gapyeyenko D.D
Mezhdunar. med. zhurn. - 1998. - No. 3. - P. 98.-9 // Problemy viis'kovoyi okhorony zdorov'ya. Zb.
(Rus) nauk. prats’ Ukrayins'koyi viis'kovo-medychnoyi

. Ercal N., Gurer-Orhan H., Aykin-Burns NTIoxic akademiyi. - 2013. - Vol. 1, Issue 38. - P. 19 - 27
metals and oxidative stress part I: mechanisms (Ukr)

involved in metal-induced oxidative damagé /13.Lavrenchuk G.l., Gapyeyenko D.D., Oksamytnyi V.M.,

CurrentTopics inMedicinal Chemistry- 2001. - Vol. Lytvynchuk Kh.M.Combined effect of heavy metal
1, No. 6. - P. 529 - 539. ions and ionizing radiation on ceils vitro // Proc. of

. Valko M., Morris H., Cronin M.TMetals, toxicity and scientific-practical conf. within int. FORUM
oxidative stress // Curr. Med. Chem. - 2005. - A4, "Environment of Ukraine" "Radioecology-2013.
No. 10. - P. 1161 - 1208. Chernobyl - Fukushima. Consequences", April 25 -

. Trakhtenberg /., Ivanitskaya N., TalakinYu. The 27, 2013, Kyiv, Ukraine. - Kyiv, 2013. - P. 2050&
Ecologyc Consegvences of the Chernobyl Disaster: (Ukr)

Radition and Lead // Frezenius Envir. Bull. - 1995. 14.But G.// Novosti meditsiny i farmatsii. - 2008. - No. 4
Vol. 4. - P. 597 - 602. (235). - P. 13. (Rus)

. Madonova Yu.B., Trofimov V.A/ Uspekhi sovr. 15.Skal'nyj A.V. Microelementoses of human being
estestvoznaniya No. 12: Conf. proc. - 2006. - P-58 (diagnosis and treatment): Practical guide for
59. (Rus) physicians and medical students. - Moskva: lzd-vo
. Trakhtenberg .M., Vilenskij Yu.B.oxicology in the KMK, 2001. - 96 p. (Rus)

realities of the time- Access modehttp://health- 16.Avtsyn A.P., Zhavoronkov A.A., Rish M.A., Strocakov
ua.com/articles/866.htnfRus) L.S. Microelementoses of human being (etiology,
. Pchelovskaya S.A., Kutlakhmedov Yu.8ynergy classification, organopathology). - Moskva:
evaluation of the radionuclides and heavy metals Meditsina, 1991. - P. 118. (Rus)

combined action// Radiobiological effects: risk 17.Animal cell (Methods and application in
minimization, forecast: Proc. of the Int. ConfKyiv, biotechnology) / Ed. by Prof. L. P. D'yakov. -
2005. - P. 141. (Rus) Moskva: Sputnik+, 2009. - 656 p. (Rus)

10.Severynovs'ka O.V., Dvorets'kyi A.l.,, Yegorova O.Gl8.Pirs E. Histochemistry theoretical and applied. -

Zaichenko O.Yu// Zb. nauk. prats’. NCRM AMS Moskva: Izd-vo inostr. lit., 1962. - 962 p. (Rus)
Ukraine «Problemy radiatsiinoyi medytsyny tal9.Dudchenko T.M., Lavrenchuk G.l., Serkiz Ya.l.,
radiobiologiyi». - Kyiv, 2003. - Issue. 9 - P. 11519. Zinchenko V.A.// Biopolimery i kletka. - 2000. -
(Ukr) Vol. 16, No. 5. - P. 409 - 412. (Ukr)

Hamitmna 29.05.2014
Received 29.05.2014



