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Kparak cagpaxaj: Llws paga je 010 [a ce yTBpAy CTadMITHOCT aKTUBHOCTH TITyTaTHOH
nepokcuzasa 1 u 3 TOkoM CKIaguIITema Ha TemnepaTtypu +4 °C u -18°C. Kps je y3erta
0[] 0CaM OBalla, a aKTUBHOCT eH3UMa je oxpehuBaHa y mina3mu (GPx3) u eputpouuTu-
ma (GPx1) npsor, Tpeher, meTor u cenmor naHa y y3opuuma yyBaHuM Ha +4 °C u Ha-
KOH jeIHOT U TPH Mecella y y30puruMa uyyBaHuUM Ha -18°C. AktuBHocT GPx3 je Tokom
CKJIaJUIITEeHa Ha OBUM TeMIlepaTypama CTaTUCTUUYKM 3HA4YajHO omnasa JOK je aKTHB-
HOCT GPx1 ocTana ucTa HAKOH TP Mecella YyBama Ha Temreparypu -18°C. Pesynratu
OBOT pajia yKka3yjy Ha To 1a ce GPx3 Mopa oapehuBatH y CBEXKHUM y30pLIMMa Ia3Me
oBala, nok ce akTuBHOCT GPx1 epuTpouunTa oBana Moxe onpehusatu U HakoH 3 me-
cella 4yBama Ha Temmnepatypu -18°C.

KipyuHe pedH: akTUBHOCT, [NTyTaTUOH Nepokcuaasa (GPx), oBue, CeIeHONPOTENHH

YBOJ

MeTtadonuszaM ceneHa je BP0 KOM-
IUVIEKCAH jep je 0Baj MUKDOEJIEMEHT 3a
OpraHu3aM eceHlLiWjalaH, aaul U IOTeH-
LIHjaJIHO BPJIO TOKCKYaH. JJomahe u nuBsbe
YKUBOTHE CEJIeH YHOCE TpeKo xpaHe. Ca-
OpXKaj celeHa y XpaHWBHMa OWJBHOT IO-
peKsa 3aBUCH Off HEKOJIUKO (haKkTopa: Xe-

MUjCKOT 0DJIMKA CeleHa y 3eMJBUILTY, KO-
JTUYMHE Yy 3eMJBULITY, BpCTe OWbKe, Kao
v (paze pacra came dDuspke. Y CBETY je fe-
(MHHCAHO HEKONUKO ceneHaeUuuT-
HUX TMOJIpPyYja, a jeoHO Ofl BHX je U Jeo
bankanckor monyoctpsa (Val¢i¢ u cap.,
2013).

* Pap je mpe3eHToBaH Ha 22. l'omuiiwmeM caBjeTOBawy TOKTOpa BeTEpUHApCKe MeNWlHe
Penybnuke Cpricke (buX) ca mehyHaponHum yuerrhem
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CeneH je eCceHUMWjaJIHU MUKpOee-
MEHT Ca MHOTOCTPYKHMM H BPJIO BaXXKHUM
yjorama y opraHusmy. Iberose dusuo-
JIOLIKE YJIOre OUPEKTHO Cy IOBE3aHe ca
(pyHKIMjaMa IPOTEUHA Y YHjU CacTaB Ce
KOTpPaHCIaTOPHO yrpahyje mytem HeTH-
IIUYHE aMHHOKHCEIIHHE CEJICHOLIMCTEH-
Ha.

Ilo caga je OTKPUBEHO 26 CENeHOnpPo-
TEMHa CUCapa, a Camo 3a HeKe Off BHX
je mosHara ¢usunonomka ymnora. [IpBu
IIPOTEUH 3a KOjH je JOKa3aHO Ja y CBOM
cacTaBy uMa yrpaheH CeneHOLUCTeUH je
rayTaTHoH nepokcupasa (GPx) (Rotruck
u cap., 1973; Flohe u cap., 1973). o
cajla je UIeHTU(UKOBAHO 5 HU30E€H3UM-
ckux dopmu GPx Kkoje pemykyjy Bolo-
HUK MEePOKCUJL U OpPTraHCKe XHUJIPONepoK-
cune, wrutehu henuje o OKCUAATHUB-
Hor owmrtehemwa. OBa rpymna celeHOEH3HU-
Ma odyxBaTa LJUTOCOJIHY IJIyTaTHOH Iie-
poxcupasy (GPx1), raCTpOMHTECTHHAIHY
[IyTaTUOH mnepokcupasy (GPx2), mmas-
MaTCKy (eKkcTpauenynapHy) IIyTaTHOH
nepokcunasy (GPx3), dochonunun xu-
OPONEPOKCH], TIIyTAaTHOH IEepOKCUAA3y
(GPx4) ¥ HOBOOTKPUBEHY IJIyTaTHUOH IIe-
poxcunasy 6 u3 0aKkTOPHOT enuTeNna u
eMOpPHUOHATHOT TKUBA.

[TocToje CTpOrM MeXaHU3MH perysa-
LJYje HUBOA CEJIEHa HEONXOMHOT 3a ONTH-
MaJIHy €KCIIPECHjy CBHUX CEJI€HONPOTEH-
Ha. CHUHTe3a CeIeHONPOTENHA je Peryin-
CaHa HMBOOM CEJIEHa Y XpaHH, aJlh 3aBU-
CU U 0]l TKMBA U Of TOTa KOjU je CeneHo-
IIPOTEUH y nuTawmy. Huje jacHo Ha Koju
HayuH henuje ¥ TKUBa Aajy NIPUOPUTET 3a
BErOBY yIpafilby y ofpeheHe ceneHonpo-
TEUHE.

Inytmatiuon tiepoxcugasa 1 (GPx1) Ba-
KaH je eH3UM LIUTOIUIa3Me KOjU penyKyje
BOJOHHMK IEPOKCUL U IEPOKCHLIE CII0DO0S-
HUX MaCHUX KUCEJIMHA U TUME CMamyje
moryhnocr omrrehema henuje ycnen ok-
CUJIaTUBHOT CcTpeca. Bpiio je oceT/buBa Ha
IIPOMEHE CTaTyCa CEIeHa, IPU YeMY KOJ
ceneHAe@UUUTHUX jeOUHKU Maja HUBO
uH@opmauurore iRNK u camor nmporeu-
Ha. C 003MpOM Ha TO [1a je ITIyTaTHOH Ie-
POKCH/ia3a CEJIEHOEH3UM W Jla HhEHa aK-
TUBHOCT [O HM3BECHE TpaHMLE JIMHeap-
HO 3aBUCH Ofi KOJIMUMHE CEeJIeHa Yy Xpa-
HY, aKTHBHOCT OBOI €H3MMa MOXE DUTH
nodap mokasaresb cTaryca CejleHa y op-
ranusmy. Ocum Ttora, GPx1 epurponura
npencTas/ba fodap napaMmerap 3a npoue-
Hy CTaTyca CeJIeHa jeJUHKH y y’KEM Bpe-
MEHCKOM IIEPHUOJAY, jep CE €H3UM CHHTe-
THILE CaMO y NIEPUOJly EPUTPOIIOE3E.

Inywmwawmuon tepoxcugasa 3 (GPx3) je-
OVHU je eH3UM U3 (aMuIuje IIyTaTHOH
nepokcHuiasa Koju ce nyuu y mehyhenuj-
cku mpoctop. CymcTpar 3a 0Baj €H3UM
Cy BOJOOHHUK NMEPOKCUJ, XUOPONEPOKCUIN
MaCHHUX KHCenuHa, (POCHONUNUIHU XU-
OPONEPOKCUIY, @ UMa 3HAYajHy YOIy y
AHTUOKCUJJATUBHUM IPOLIECHMA y KPBHO]
miasmu (Brigelius-Flohe, 1999). I'nas-
HU U3BOP eKkcTpauenynapue GPx3 cy dy-
OpesH, a CHHTETHLLY je enuTenHe henuje
NPOKCUMAaNTHUX TyDdyna HedpoHa U Ma-
puetande henuje BoymaHoBe Karmcyie
(Yoshimura u cap., 1991). Kako akTus-
HOCT OBOT eH3UMa omaja ¥ 1o 99% y ciy-
yajy neduuunta cenexa, 1 GPx3 ce mupo-
KO KOPHUCTH y MPOLIEHU CTaTyca CeseHa.
Taxohe, akTUBHOCT OBOT €H3UMa Ce KOPHU-
CTH 32 MIPOLIEHY CTaTyca ceieHa y kpahem
BpeMeHCKOM Tmepuopay jep henuje koje
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CUHTETHUIIY OBaj €H3UM BpJIo Op30 00y-
CTaBsbajy CUHTE3Y y YCI0BUMa NedULnTa.

Haxne, axtuBHocTH GPx1 um GPx3
NpefCcTaB/bajy OIMYHe dHoMapkepe 3a
NpoLEeHy cTaTyca ceneHa. Mehytum, He-
Kajga je Hemoryhe oznpehuBame HUXOBE

aKTUBHOCTH y CBEXE y3€THM y30pLUMa
KpPBY, HAPOUUTO aKO jeJUHKEe MOTHYY Ca
Pa3UUUTHX JIOKA/JIUTETA. 3aTO CMO CMa-
Tpajy /ia je HeONXOOHO YTBPIOUTH afek-
BaTaH HauMH YyBama y3opaka 1o ogpehu-
Bamba aKTUBHOCTH.

MATEPHJAJI U METOJE

Y uupy ncnutuBama akTuBHOCTH GPx
u3 kpBHe miasme (GPx3) u nutocona
eputpounta (GPx1) kopuurheHa je kps
y3€Ta BEHEIyHKLIUjOM V. jugularus ovaca.
Kps je y3era of ocam oBana, oda mnoma, a
jenuHKe cy IOpKaHe Yy (papMCKUM YCIIo-
BUMa. Kao aHTHKOAryjIallMOHO CPELCTBO
kopuurheH je xenapuH (12 IU/mL xpsu).
KpB je ueHTpudyroBaHa y Tpajawmy OF
15 munyTa Ha 1000 X r, Kako Ou ce HU3-
IBOjWIa KpBHA I1asmMa. HakoH oznBajama
KpBHE IIJIa3M€, EPUTPOLUTH Cy HUCIHpa-
HU (PU3UOJIOLIKUM PACTBOPOM M LIEHTPH-
¢yrupanu 3 myTa. Y30pUU KpBHE IIas3-
M€ Y y30pLM epUTPOLMTA Cy YyBaHU HA
temneparypu +4 °C TokoM cefam JjaHa
Ha -18 °C TokoM TpHu mecena. AKTUBHOCT
rayTaTioH nepokcupgasa (GPx1 u GPx3)
MEpEHa je mpBor, Tpeher, meTor ¥ ceIMor
IaHA HAKOH CTajama Ha TEMIIEPATypH +4

°C, ka0 1 Mecel] JaHa ¥ TPHU Mecelia Ha-
KOH UyBama Ha -18 °C.

OnpehuBame aKTUBHOCTH INIyTaTHOH
NepoKcHugase

AKTHBHOCT LJUTOCOJIHE IJTyTaTHOH Ie-
pokcupase (GPx1) v riyraTHOH NEPOK-
cupase kpBHe wiasme (GPx3) ompehusa-
Ha je meTomom o Giinzler u cap. (1974)
Ha cnekrpogoromerpy Cecil 2000, ca
BOJEHUM KyTaTHIOM U TEPMOCTATOM KOjH
je oIp:kaBa0 KOHCTAaHTHY TeMIEpaTypy
on 37 °C. IlpuHuMO OBOr MeEpema
3aCHOBAH j€ Ha CIIEKTPO(POTOMETPHjCKOM
peructpoBawy mnorpomse NADPH vy
KyTJIOBAHOM €H3UMCKOM CHUCTEMY.

CacTtaB, ka0 U KOHAuHE KOHLEHTpa-
1lMje peareHaca, IpuKasaHH Cy y Tabenu
1.

Tabena 1. CacraB peareHaca Koju Cy KOpUIIheHHU 3a ClIeKTPOHOTOMETPHUjCKO Ofi-

pebusame aktuBHOCTH GPX

Pearencu 3anpemuHa (ul) KoHayHa KoHIleHTpalyja
Kanujym pochatuu nydep
(400 mmol/L, pH 7) 500 100 mmol/L
GSH (604 mmol/L) 200 4 mmol/L
CnyTtatuoH peaykTasa (GR) 50 6 mmol/L
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KpBHa nna3sma;

XeMOJIN30BaHU 20; 10 0,375 1J/mL
epUuTpoLUTH (pasbir. 21x)

NADPH 200 0,3 mmol/L
TBH 550 1,575 mmol/L
PepectunoBaHa Boja 480; 490

Ctiamuctmuuka odbpaga ogaitiaxa

3a cTaTUCTUUKY 0Dpapny mojaraka Ko-
puwhenu cy nporpamu MS Excel 2007
u GraphPadPrism5. Pesynratu cy npu-
Ka3aHW KopulrheweM MapameTrapa Jec-
kpuntuBHe ctatuctuke (Xcp, CII u KB).

CrarucTHyKa 3HAYajHOCT pasjIvKe Jo-
OWjeHHX BpemgHOCTH u3Mehy mojenu-
HuX rpyna ogpehusana je CTyZeHTOBUM
T-T€CTOM, 3a HUBOe 3HayajHocTH p<0,05,
p<0,01 u p<0,001.

PE3YJITATHU

OppehuBameM akTuBHOCTH GPX3 KpB-
He IIa3Me oBalla, Beh Tpeher maHa Ha-
KOH uyBama Ha Temmeparypu on 4 °C
yTBphEH je CTAaTUCTUYKM 3HAYajaH Naf
aKTMBHOCTH, LITO je MIPUKa3aHO y Tabenu
2. Yysame y3opaka KpBHE IIIasMe€ Ha

temnepatypu -18 °C, moseno je HakoOH
Mecel OaHa OO CTAaTHUCTHUYKH 3Ha‘{ajH01"
Najga aKTUBHOCTH OBOI' €H3MMad, d HAaKOH
3 Mmeceua y ysopuuma HUje 3adenexeHa
akTuBHOCT (Tabdena 4).

Tadena 2. AktuBHOoCT GPx3 13 na3me oBalla HakoH 1,3,5 U 7 JaHa YyBawba Ha TEM-

nepatypu +4°C (pKat)

Janu
1 3 5 7
Xcp=CA 5,57+0,52 1,39+0,38** 0,89+0,39** 0,55+0,27**
KB 9,38 27,57 43,36 49,23

** p<0,01 y ogHOCy Ha akTuBHOCT onpeheny 1. nana

XCp — apUTMETHYKA CPENUHA
CI — ctanmapaHa neBujanuja

KB — koedunujeHT Bapujauuje
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AxrtuBHOoCT uutoconHe GPx1 y epu- (Tadena 3).Ilpu uyBamy Ha -18°C, TOKOM
TPOLMTHMA, NIPU YyBawy Ha +4 °C, pac- mocMarpaHOr Iepuoja ofi TP Mecela,
Ja je TOKOM BpEMEHA W Ha MOYETKy M0- aKTHUBHOCT Ce HMje CTaTUCTUUKU 3HA4ajHO
cMarpaHor nepuopa usHocuna je 1370 memana (Tadena 4).
pKat, a HakoH cemam pmaHa 2370 pKat

Tabena 3. AktuBHocT GPx1 13 epuTponuTa oBaua HakoH 1,3,5 U 7 JaHa HAKOH Yy-
Bama Ha TeMieparypu +4°C (pKat)

Jlanu
1 3 5 7
Xcp+C/l 1369+367 1771+265** 1863+247** 2369+308**
KB 26,85 14,98 13,26 13,00

** p<0,01

Xcp — apUuTMeTHYKa CpeuHa
CIl — craHpaphHa AeBHjanuja
KB — xoedunujeHT Bapujanuje

Tabena 4. AxtuBHocT GPx3 kpBHe mina3sme U GPx1 U3 epurpounTa oBana HakoH 1
u 3 Mecewa yyBama Ha -18°C (pKat)

GPx3 GPx1
1 mecer, 3 Mecena 1 mecer, 3 Mecena
Xcp+C/l 2,69+1,14 / 1388+337 1334+141
KB 42,30 / 24,32 10,58

** p<0,01

Xcp-apUTMETHYKA CpefyHa
CII-craHpapnHa feBujanuja
KB-kxoedunujeHT Bapujanuje
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JUCKYCHUJA H 3AK/bYUHAK

OnpehuBame aKTUBHOCTH EH3HU-
Ma TJIyTaTHOH MepoKCcHIa3a 3HauajHo je
panu ImpolLeHe cTaryca CeleHa jeIUHKH,
IITO je of moceDHOr 3Hauyaja Kof jeduH-
KM KOje ce eKCTeH3UBHO Taje, @ HAapO4YnTO
y MoApyYjuMa Koja Cy CUpOMalllHa ceje-
HOM, Kao LITO Cy Heke odnacty bankaH-
ckor nosyoctpsa (Bamuuh u cap). Y3op-
KOBamlke MaTepHjajia pagyd HCIHUTHBama
aKTHBHOCTH OBOI' €H3MMa 4eCTO 00yXBa-
Ta BULIEMECEYHU [IepUO], ca HeMoryhHo-
why onpehrBamwa eH3UMCKe aKTUBHOCTH
0JMax HaKOH y30pKOBama, Ka0 HH 0J]Max
1o MpHUjeMy y3opaka y iabopaTopujy. 3a
yyBame OWONOLIKOT Marepujajia MOry
Cé KOPHUCTUTH DPAsIuyMTe TeMIlepaTtype.
YcnewHocT yyBawa 3aBucuhe of HEKO-
MUKO paKTOpa Kao LITO Cy TEMIlepaTypa
CKJIafULITEeHa, BPCTa OHOJIOIIKOr Mare-
pYjasia ¥ TpUpoJa CYINCTaHlle Koja ce Uc-
nutyje. CHUXeHe TeMIiepaTrype KOpUCTe
Ceé U 3a CKJIaJUIITERE y30paka y Kojuma
Ce HaKOH oApeheHOr BpeMeHa MOXe HC-
NUTUBATH aKTUBHOCT eH3uma. Llwp oBor
pana duo je Ja ce yTBPAM Aa JIU Ce jaBiba
npoMeHa axkTuBHOCTH GPx3 u GPx1 y
TOKY CKJIaJIMLITEeHa KPBHE IJIa3Me U €pH-
TPOLMTA OBala Ha TeMnepatypu ox +4°C
TOKOM Heflesby JlaHa, Kao U HaKOH je[HOT
U TpU Mecena Ha Ttemmeparypu -18°C.
AxtuBHocT GPx3 kon oBama apamaTvy-
HO je onana Beh HakoH 3 maHa. Maro je
pesyiTaTta ca KOjuMa OMCMO yHopenuiu
Haue pesynartate. CTyouje Cy yriaaBHOM
paheHe Ha xymMaHOM Matepujany. Tako,
akTUBHOCT GPX3 m3 XyMaHe miasme ona-
na Texk HakoH 8. maHa (Ogunro i sar.,
2010). Buwe ayTopa HaBOOW 1a aKTHUB-

HoCT GPx1 omana Tex HAaKOH 7 aHa CKiIa-
mumTema (Deuhim u cap., 2014; Marjani
u cap., 2007; Aslan u cap., 1997; Jozwik
v cap., 1997). [IpemMa HalIUM pe3ynTaTH-
Ma aKTHBHOCT IIyTaTHOH IEpOKCHase
y eputrpouutuma oBaua (GPx1) He oma-
[la 3Ha4yajHO y TOKY NpBUX 7 JlaHa CKJIa-
OULITEA, IITAaBUILE, Y HAIIUM y30pLHMa
Cé TOKOM yYyBama Mnosehana aKTUBHOCT
GPx1, wro je y ckimagy ca pesyaratuma
Harapin u cap., (2008). Kako ucmpane
€PUTPOLIUTE HUCMO OOMax HAaKOH HCIIHU-
pama aluKBOTHpaIH, Beh CMO UX OCTaBU-
JIM y ernpyBeTama U3 KOjUX CMO CBaka JBa
[aHa y3MMalIM y30paK 3a HUCIUTHBAME,
moryhe [1a je oBa 1ojasa nocjieguua Tauao-
KEHha EPUTPOLIMNTA TOKOM UyBama Te fa je
y KaCHHjUM UCIIUTUBAaBHMa UCTUX y30pa-
Ka OUJT0 BULLIEe €EPUTPOLIUTA y UCTO] 3ampe-
MWHH Y30pKa, 8 CAMHUM THM U BULIE €H3U-
ma. Shepard u Millar (1981) cy nodunu
naji akTUBHOCTH y XE€MOJM3aTHUMa €pH-
TpOLIMTA TOKOM YyBawa Ha +4°C, 1ok je 'y
y30pLMMa epUTPOLIUTa aKTUBHOCT IOpac-
1a, T€ Cy HallK Pe3yaTaTH y TOM CMUCITY
y CKJIagy ca HaBeeHUM pesynratuma. U
3aMp3aBamwe Ha Temneparypy -18°C pas-
JIMYUTO je IenoBano Ha akTuBHocT GPx3
u GPx1. Taxo ce aktuBHOCT GPx1 ouyBa-
Jla ¥ HaKOH TpU Mecela CKIafHIITEma,
1ok je aktuBHOCT GPx3 HakoH uCTOTr Tie-
puopa duna HemepspuBa. Harapin u cap.
(2008) mpenopyuyjy Aa ce aKTUBHOCT Tie-
pokcuiasa onpehyje y CBEXHUM y30pLU-
Ma, HajKacHHje HaKOH JiBa JaHa UJIK J1a ce
yyBajy Ha TemnepaTypu -18°C. Ha ocHo-
BY M3BEEHUX HCIIUTHUBamba MOXeE Ce J0-
HETH 3aKkbydyak Aa akTuBHOCT GPx3 wu3
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IIasMe oBalla 3HayajHO omaja y TOKy oppeheHy 3anmpeMuHy koja OM ce HaKOH
yyBawa Ha +4 °C y TOKy 7 maHa, Te Ce 4yBama LieJla yIIoTpeduiia 3a UCIIUTUBAKkE
Mopa oppehuBaty y TOKy NpBUX 24 caTa aKTUBHOCTH eH3uMa. Ha oBaj HauMH Ou ce
o Bahemwa KpBH. Y30pKe epUTpounTa OM H30erao yTuuaj Tajaoema epUTPOLUTA.
Tpedaso ofMax alIuKBOTHUPATH HA Ta4yHO

10.

11.
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Abstract: The aim of the study was to determine the stability of the activity of
glutathione peroxidases 1 and 3 during storage at +4°C and -18°C. Blood samples
were taken from eight sheep and the activity of the enzyme was determined in the
plasma (GPx3) and erythrocytes (GPx1) on the first, third, fifth and seventh day in
samples stored at +4°C and after one and three months in samples stored at -18°C.
GPx3 activity decreased significantly during storage at both temperatures, while
GPx1 remained steady even after three months of storage at -18°C. Obtained results
indicate that GPx3 activity has to be determined in fresh sheep plasma samples,
while the activity of sheep erythrocyte GPx1 can be determined even after 3 months
of storage at -18°C.

Key words: activity, glutathione peroxidase (GPx), sheep, selenoproteins

INTRODUCTION

the chemical form of selenium in the
soil, the quantities in the soil, the plant
species and the growth stage of the plant

Selenium metabolism is very complex
because this microelement is essential
for the organism but at the same time

potentially very toxic. Domestic and
wild animals take selenium through
food. The level of selenium in plant
nutrients depends on several factors:

itself. Several selenium-deficient areas
have been defined in the world, and one
of them is part of the Balkan Peninsula
(Valci¢ et al., 2013).

* Work is presented on the 22nd Annual Counselling of Doctors of Veterinary Medicine of
Republic of Srpska (Bosnia and Herzegovina) With International Participation
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Selenium is an essential microelement
with multiple and very important roles
in the body. Its physiological roles are
directly related to the functions of the
protein and it is incorporated in protein
composition through atypical amino
acid of selenocysteine.

26 selenoproteins have so far been
identified in mammals and their
physiological function is known only for
some of them. The first protein that has
been proven to have selenocysteine in its
composition is glutathione peroxidase
(GPx) (Rotruck et al., 1973; Flohe et al.,
1973). Sofar, 5isoenzymatic GPx formats
havebeenidentified thatreducehydrogen
peroxide and organic hydroperoxes,
protecting cells from oxidative damage.
This group of selenoenzymes includes
cytosolic glutathione peroxidase (GPx1),
gastrointestinal glutathione peroxidase
(GPx2), plasma (extracellular)
glutathione peroxidase (GPx3),
phospholipid glutathione peroxidase
(GPx4) and new-found glutathione
peroxidase 6 from olfactory epithelium
and embryonic tissue.

There are strict mechanisms
for regulation of selenium levels
necessary for optimum expression of
all selenoproteins. The selenoprotein
synthesis is regulated by the level of
selenium in the food, but it also depends
onthetissueandthetypeofselenoprotein.
It is not clear how the cells and tissues
give priority to its incorporation into
certain selenoproteins.

Glutathione peroxidase 1 (GPx1)
is an important cytoplasmic enzyme

that reduces hydrogen peroxide and
peroxides of free fatty acids, diminishing
the possibility of damage to the cell due
to oxidative stress. It is very sensitive to
changes in selenium status and the level
of informational iRNA and the protein
itself decreases in individuals with selen
deficiency. Since glutathione peroxidase
is seleno-enzyme and its activity to a
certain extent linearly depends on the
amount of selenium in the food, the
activity of this enzyme can be a good
indicator of the status of selenium in the
body. In addition, GPx1 erythrocyte is a
good parameter for assessing the status
of selenium for a longer period of time
because the enzyme is synthesized only
during the erythropoiesis.

Glutathione peroxidase 3 (GPx3)
is the only enzyme in the glutathione
peroxidase family that secretes into
the intercellular space. Hydrogen
peroxide, hydroperoxides of fatty
acids, phospholipid hydroperoxides are
substrates for this enzyme are, and it
plays a significant role in antioxidative
processes in the blood plasma (Brigelius-
Flohe, 1999). The main source of
extracellular GPx3 are kidneys, and
the epithelial cells of proximal tubules
of nephron and parietal cells of the
Bouman capsule (Yoshimura et al,
1991) are synthesized. As the activity of
this enzyme decreases to 99% in the case
of selenium deficiency, GPx3 is widely
used in the evaluation of selenium
status. Also, the activity of this enzyme
is used to evaluate selenium status over
a short period of time because the cells
synthesizing this enzyme very quickly
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stop the synthesis in the conditions of
the deficit.

Therefore, GPx1 and GPx3 activities
are excellent biomarkers for assessing
the status of selenium. However, it is
sometimes impossible to determine their

activity in newly sampled blood samples,
especially if individuals originate
from different locality. Therefore we
considered it necessary to establish an
adequate way of storing samples until
determining the activity.

MATERIAL AND METHODS

In order to investigate the activity
of GPx from blood plasma (GPx3) and
erythrocyte cytosol (GPx1), blood was
taken by venipuncture of v. jugularis
sheep. The blood was taken from eight
sheep, both sexes, and they were kept
under farm conditions. Heparin (12 IU /
ml blood) was used as an anticoagulation
agent. The blood was centrifuged for
15 minutes on 1000 x g to separate
blood plasma. After separation of blood
plasma, the erythrocytes were washed
with a physiological solution and
centrifuged for 3 times. Blood plasma
samples and erythrocyte samples were
stored at +4 0C for seven days and at
-18 0C for three months. The activity
of glutathione peroxidase (GPx1 and
GPx3) was measured on the first, third,
fifth and seventh days after storage at a
temperature of +4 0C, and again after a

month and three months storage at -18
0C.

Determination of
peroxidase activity

glutathione

The activity of cytosolic glutathione
peroxidase (GPx1) and glutathione
peroxidase of blood plasma (GPx3) was
determined by the method according
to Giuinzler et al. (1974) on the Cecil
2000 spectrophotometer, with a water
bath and a thermostat that maintained
a constant temperature of 37 oC. The
principle of this measurement is based
on the spectrophotometric registering
of NADPH consumption in the coupled
enzymatic system.

The composition as well as the final
reagent concentrations are shown in
Table 1.

Table 1. Composition of reagents used for spectrophotometric determination of

GPx activity
Reagents Volume(pl) Final concentration
Potassium phosphate
buffer (400 mmol/L, pH 7) >00 100 mmol/L
GSH (604 mmol/L) 200 4 mmol/L
Glutathione reductase (GR) 50 6 mmol/L




BetepuHapckH xkypHan Penydnuke Cpncke

Veterinary Journal of Republic of Srpska (bama JIyka-Banja Luka), Boi/Vol. XVIII, bp/No.1, 38-53, 2018 49

D. Bosnjakovi¢ et all.

TTHE EFFECTS OF DIFFERENT STORING TEMPERATURES ON THE ACTIVITY OF SHEEP BLOOD AND PLASMA GLUTA

THIONE PEROXIDASE

oot rlemioninel | oo 075 L
NADPH 200 0,3 mmol/L
TBH 550 1,575 mmol/L
Redistilled water 480; 490

Statistical data processing

For statistical data processing,
MS Excel 2007 and GraphPadPrismb5
programs were used. The results are
presented using the descriptive statistics
parameters (Xsr, SD and KV). The

statistical significance of the difference
in the obtained values between individual
groups was determined by Student's
t-test, for levels of significance p <0.05,
p <0.01, and p <0.001.

RESULTS

By determination of GPx3 blood
plasma activity of the sheep, on the third
day after storage at a temperature of
4 oC, a statistically significant decline
in activity was determined as shown in

Table 2. The storage of blood plasma
samples at -18 oC led to a statistically
significant enzyme activity decline, and
after 3 months no activity was recorded
in the samples (Table 4).

Table 2. Activity of GPx3 from sheep plasma after 1,3,5 and 7 days of storage at

+4 oC (pKat)

Days
1 3 5 7
Xm=SD 5,57+0,52 1,39+0,38** 0,89+0,39** 0,55+0,27**
Cv 9,38 27,57 43,36 49,23

** p<0,01 in relation to activity determined on Day 1

Xm- arithmetic mean

SD- standard deviation

CV- coefficient of variation

The activity of cytosolic GPx1 in
erythrocytes during storage at +4 oC
increased over time and at the beginning
of the observed period it was 1370 pKat,
and after seven days 2370 pKat (Table

3). For storage at -18 oC, during the
observed period of three months, there
was not statistically significant change
in activity (Table 4).
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Table 3. Activity of GPx1 from sheep erythrocytes after 1,3,5 and 7 days after

storage at +4 oC temperature (pKat)

1 3 5 7
Xmz+SD 1369+367 1771+265** 1863+247** 2369+308**
Cv 26,85 14,98 13,26 13,00
** p<0,01

Xm- arithmetic mean
SD- standard deviation

CV- coefficient of variation

Table 4. Activity of GPx3 blood plasma and GPx1 from sheep erythrocyte after 1

and 3 months of storage at -18 oC (pKat)

GPx3 GPx1
1month 3 months 1 month 3 months
Xm+SD 2,69+1,14 / 1388+337 1334+141
CV 42,30 / 24,32 10,58
** p<0,01

Xm- arithmetic mean
SD- standard deviation

CV- coefficient of variation

DISCUSSION AND CONCLUSION

Determination of the activity of
glutathione peroxidase enzyme is
important for assessing the status of
selenium in individuals, which is of
particular importance to individuals who
are extensively cultivated, and especially
in areas that are poor in selenium, such
as some areas of the Balkan Peninsula
(Valci¢ and sar). Sampling of materials
to investigate the activity of this enzyme

often involves a period of several months,
with the impossibility of determining
the enzymatic activity immediately
after sampling, or immediately after
storaging the samples in the laboratory.
Different temperatures can be used for
storing biological material. The storage
efficiency will depend on several factors,
such as storage temperature, the type
of biological material and the nature
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of the substance to be tested. Reduced
temperatures are also used for the
storage of samples in which enzyme
activity can be investigated after a
certain time. The aim of this paper was
to determine if there is a change in the
activity of GPx3 and GPx1 during storage
of blood plasma and erythrocytes of
sheep at a temperature of + 4 ° C for a
week, and after one and three months at
a temperature of -18 ° C. The activity of
GPx3 in sheep has dropped dramatically
after 3 days. There are few results to be
compared to our results. Studies were
mainly done on human material. The
activity of GPx3 from human plasma
decreases only after 8 days (Ogunro etal.,
2010). Several authors state that GPx1
activity declines after 7 days of storage
(Deuhim et al., 2014; Marjani et al., 2007;
Aslan et al., 1997; Jozwik et al., 1997).
According to our results, the activity
of glutathione peroxidase in sheep
erythrocytes (GPx1) does not decline
significantly during the first 7 days of
storage, moreover, in our samples, the
activity of GPx1 increased in accordance
with the results of Harapin et al. (2008).
As we didn't aliquot the erythrocytes
immediately after rinsing, but we left
them in the tubes from which we took
a sample every two days, it is possible
that this phenomenon is a consequence

of the erythrocyte sedimentation during
storage, and that in subsequent studies
of the same samples there would be more
erythrocytes in the same volume sample,
and therefore more enzymes. Shepard
and Millar (1981) had a decrease in
activity in erythrocyte hemolytes during
storage at + 4 ° C, while the erythrocyte
activity increased, and our results in
this respect are consistent with their
results. Freezing to -18 ° C affected the
activity of GPx3 and GPx1 differently.
GPx1 activity was maintained after
three months of storage while GPx3
activity after the same period was
immeasurable. Harapin et al. (2008)
recommend that the peroxidase activity
should be determined in fresh samples,
after two days at the latest or at a storage
temperature of -18 ° C. Based on the
performed studies, it can be concluded
that the activity of GPx3 from sheep
plasma significantly decreases during
storage at +4 °C for 7 days and must
be determined within the first 24 hours
of blood extraction. The erythrocyte
samples should be instantly aliquotted
to a precisely determined volume that
would be used for the enzyme activity
after storage. In this way, the effect of
sedimentation of erythrocytes will be
avoided.
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