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PETY/IAILIUA METABONIU3MA Y KPbIC B 3KCMIEPUMEHTE CENIEH-METANIN-
JIMNUAHBIMU NPEMAPATAMU U3 XNOPENJIbI (CHLORELLA VULGARIS
BEIJ.)

BboaHap O.U., KoBanbckas I.b., (py6éuHko B.B.

TepHOMObCKMI HaUMOHabHbBIV nefarornyeckunii yHmBepcuTeT um. B. THaTroka

46027, YkpauHa, . TepHonosb, yn. M. KpuBoHoca, 2, kaeapa o6LLert 61nonormm n MeTOANKM 06yYeHNsST eCTECTBEH-
HbIX ANCUNMINH

e-mail: bodnar_oi@yahoo.com

MN3yyanu BnusiHWe CeneH-XPOM- U CeneH-LUMHK-TMNUAHbIX KOMMIEeKCOoB, BbiaeneHHblx u3 Chlorella vulgaris Beij.
nocre ee uHKy6auum ¢ consmu cenexa (1V), uuHka (I1) n xpoma (I1l) Ha aKTUBHOCTb @aHTUOKCUAAHTHbBIX MPOLIECCOB
M 9HepreTMYyeckoro MeTabonmamMa 3fopoBbIX KPbIC.

KnioueBble cnosa: MUKpoBOAOpoOCan, nmnnabl, MUKPO3JIEMEHTDI, MeTabonnsm, KpbICbl.

MN3BeCTHO O BbICOKOM COfep)XaHUN B BOJOPOCASAX IUMUAOB PasfinyHbIX KJ1acCoB, YTO HaMW UCMOJIb30BAHO
AN nofyyYeHns 6UONOrMYECKN aKTUBHbIX BELLECTB — MEepPCMNeKTUBHbIX NpenapaToB nuLieBoro, papmaueBTuye-
CKOTO M KOCMEeTUYecKoro HasHaueHus [1]. Cpeau pacnpocTpaHeHHbIX AN aKTUBaLUK 1 perynsauum Metabonmama
61ONOrMYecKkn akTUBHbIX fo06aBok (BALL) sBNAOTCA BOLOPOC/EBble CY6CTaHLMM, KOTOPblE MOTYT COAEpXaTb B
CBOEM COCTaBe 3CCeHUManbHble MeTansbl U Hemetansbl [2, 3]. Chlorella vulgaris xopoluo n3BecTHa Kak Tpaau-
LIMOHHbIA MOAENbHbIN 06beKT A1 BUOTEXHONOTMYECKM NOTYYEHHbIX MOMEe3HbIX NPOAYKTOB: 6eNKOB, MMMNUAOB,
KapoTUHOMAOB, BUTAMUHOB U T. .

Mpu ckapMUBaHWM 340POBbLIM KpbiCaM KpaxMmasbHol cycneHauu ¢ Se-Cr-nunuanbim (1,85 Mkr Se, 1,1 Mkr
Cr) komnnekcom u3 Ch. vulgaris, B CbIBOPOTKE KPOBU CHUXANOCh COAEPXXaHUe CpefHEe-MONEeKYNsiPHbIX NenTu-
gos (MCM) - MCM1 B 1,6 pasa, MCM2 - B 1,4 pa3a. [pu 3TOM, Yy XXMBOTHbIX MO CPABHEHUIO C KOHTPOJIEM TaKxXe
YMeHbLUIANOCh CoiepXXaHue MasioHOBOro iMarnbAernia v AUeHOBbIX KOHbioraToB (Ha 47% n 55% coOOTBETCTBEH-
HO), aKTUBMPOBANIUCb 3HEpreTMYeckue npoiecchbl (yBeNMUMBANNCb aKTUBHOCTb CyKLMHaTAernaporeHasbl 60%
U uMTOXpoMokcuaasbl Ha 20%), akTUBUpOBacs rinyTaMaTaeruporeHasHuii nyTb o6pa3oBaHus rnytamarta, Bos-
pacTanu akTUBHOCTb KaTanasbl (B 2,6 pasa) U coepy)kaHue BOCCTaHOBNIEHHOTO rnyTaTuoHa (B 1,5 pasa). MNMpume-
HeHue Se-Zn-nunugHoro (0,4 MKr Se, 2,5 MK Zn) KOMIJIeKca 13 XJI0pesi/ibl MoKasaso, YTo Y KpbIC MO CPAaBHEHUIO C
KOHTponeMm cogepxaHne MCM ymeHbLUIanock Ha 7-36%, cogep>kaHne TEK-AlT yMmeHbLIanoch B CbIBOPOTKE KPOBU
Ha 23%, a aKkTUBHOCTb KaTasasbl ¥ KOJIM4eCTBO BOCCTAHOBJIEHHOIO FlyTaTMOHa AOCTOBEPHO BO3pacTanin CooT-
BETCTBEHHO Ha 47% 1 160%. Takxxe BbIsIBNEeHO yBenuyeHue aktusHoctu CAI Ha 32,2% u LI0 Ha 25,2% 1 yMeHblLue-
Hue cooTHowenua HAO-TAr / HAQ®-TAI, 4To cBMAETENBCTBYET O aKTMBU3ALMM CUHTETUYECKOIO 3BEHA a30THOIO
MeTabonusma.

MNpoBefeHHble CCNef0BaHKA NOKasany NonoXnTenbHoe BAMsHWe nMnuaHbix BewecTs u3 Chlorella vulgaris,
o60ralleHHbIX MUKPO3SIeMEHTaMM B YCIOBUSIX akBaKy/bTypbl NpY MHKYy6aLMKN KNeToK BOLOPOCAN B cpefe, Co-
JepXKallein conv cenena, LMHKa 1 XpoMa, Ha MeTabosiMyeckue NpoLecchl B 340POBOM OpraHW3Me 1 OTKPbIBakOT
nepcrneKTMBY X UCMOJIb30BaHUA B KayeCcTBe aHTUOKCUMAAHTOB M aHTUTMIMOKCAHTOB.

Jlutepatypa:

1. Abd El B., EI-Baroty G.S. Healthy Benefit of Microalgal Bioactive Substances // Journal of Aquatic Science. 2013. Vol.
1,Ne1.R11-23.

2. Bodnar 0.1, Lukashiv O.Ya., Grubihko V.V. Accumulation of chromium and selenium inside cells and in lipids of
Chlorella vulgaris Beij during the incubation from chromium by sodium chloride and selenite // International Journal
on Algae. 2017. Vol. 19, Issue 4. P 357-366.

3. Vinyarska G., Bodnar O, Vasylenko O., Stanislavchuk G. Accumulation and effects of selenium and zinc on Chlorella
vulgaris Beij. (Chlorophyta) metabolism // Heavy Metals and Other Pollutants in the Environment. Biological Aspects /
by ed. G.E. Zaikov. — Apple Academic Press, 2017. P 293-315.

Mex ayHapoaHbli Gopym: BUoTexHoNorvs: COCTOSIHME W NepCneKTUBbLI Pa3BUTHS. Haykn 0 XU3HU. 23-25 mas 2018 | Mocksa, locTuHbli [1Bop
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METABOLISM REGULATION IN RATS DURING THE EXPERIMENT

WITH SELENIUM-METAL-LIPID MEDICATIONS MADE FROM CHLORELLA
(CHLORELLA VULGARIS BEIJ.)

Bodnar 0.1., Koval'ska H.B., Grubinko V.V.

V. Hnatiuk Ternopil National Pedagogical University, Ternopil, Ukraine

46027, Ukraine, Ternopil, M. Krivonis St., 2, TNPU, Department of General Biology and Methods of Teaching Natural
Sciences

e-mail: bodnar_oi@yahoo.com

We studied the influence of selenium-chromium and selenium-zinc-lipid complexes, allocated from Chlorella
vulgaris Beij. after its incubation with salts of selenium (IV), zinc (11) and chromium (l11), on the activity of antioxidant
processes and energy metabolism in healthy rats.

Key words: microalgae, lipids, microelements, metabolism, rats.

It is already known about the high content of various lipid classes in algae, and we used these properties to
produce biologically active substances — promising agents for dietary, pharmaceutical and cosmetic purposes
[1]. Among the common dietary supplements that are used for the metabolism activation and regulation (BAA
(biologically active additive)) are algal substances that can contain essential metals and nonmetals in their content.
[2, 3]. Chlorella vulgaris is a well-known product for the biotechnologically-derived useful products: proteins, lipids,
carotenoids, vitamins, etc.

After feeding healthy rats with starch suspension containing Se-Cr-lipid (1.85 pg Se, 1.1 ug Cr) complex from
Chlorella vulgaris, the content of medium-molecular peptides (MMP) -MMP1 decreased 1.6-times and MMP2-in
1.4 times in the blood serum. In this case, the content of malonic dialdehyde and diene conjugates also decreased
in animals (by 47% and 55%, respectively), energy processes were activated (succinate dehydrogenase activity
increased by 60% and cytochrome oxidase activity increased by 20%), glutamate dehydrogenase pathway of
glutamate activation, increased the catalase activity (2.6 times) and the content of renewed glutathione (in 1.5
times). The use of the Ce-Zn-lipid complex (0.4 ug Se, 2.5 pg Zn) made from chlorella showed that the content of
MMP decreased by 7-36% in rats compared to the rate in control group, the content of TBA-AP decreased in serum
by 23 %, and catalase activity and the amount of renewed glutathione significantly increased by 47% and 160%,
respectively. An increase in the activity of SDH by 32.2% and CO for 25.2% and a decrease in the ratio of NAD-GDH
/ NADP-GDH were also revealed, which indicates the activation of the synthetic link of nitrogen metabolism.

The conducted studies made it possible to show the positive effect of lipid substances made from Chlorella
vulgaris and enriched with microelements in aquaculture during the incubation of algal cells in a medium containing
selenium, zinc and chromium salts on the metabolic processes in a healthy organism and open the prospect of their
usage as antioxidants and antihypoxants.

References:

1. Abd El B., EI-Baroty G.S. Healthy Benefit of Microalgal Bioactive Substances // Journal of Aquatic Science. 2013. Vol.
1,Ne17.P 11-23.

2. Bodnar O.1,, Lukashiv O.Ya., Grubihko V.V. Accumulation of chromium and selenium inside cells and in lipids of
Chlorella vulgaris Beij during the incubation from chromium by sodium chloride and selenite // International Journal
on Algae. 2017. Vol. 19, Issue 4. P 357-366.

Vinyarska G., Bodnar O., Vasylenko O, Stanislavchuk G. Accumulation and effects of selenium and zinc on Chlorella
vulgaris Beij. (Chlorophyta) metabolism // Heavy Metals and Other Pollutants in the Environment. Biological Aspects /
by ed. G.E. Zaikov. — Apple Academic Press, 2017. P 293-315.
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