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Kparak cagp:kaj: L{us oBor paga paga je 6uo fa ce yTBpId 1a JIM IOCTOj€ MPOMEHE y KOHIIEH-
Tpanuju riaykose, oera-xunpokcudytupara (BHB) u aktuBHOCTH TiyTaTHoH-TIepokcunase (GPx) y
3aBUCHOCTH OJ1 TeJIECHE KOHJMIMje KoJ jyHuua. JyHuie cy Ha ocHoBy TenecHe koHauimje (TK)
cBpcrane y ase rpyne: 1. TK=3,75u 2. TK >4,0. VY orneny je kopurihena myHa KpB 23 jyHuIe y3eTa
1-10 nan HakoH nmapryca. Konnentpanuje riryko3e u BHB onpeljuBane cy ommax mo y30pkoBamy
kpBH, a aktuBHOcT GPX oxpehuBana je HakoH 24 cara. JyHuie ca BehoM TeJIeCHOM KOHIUIIN]jOM
uMajse Cy CTaTHCTHYKHM 3Ha4yajHo Behy mpocedyHny koHueHtpauujy BHB u aktuBHoct GPX. Ilpo-
ceyHa KOHLEHTpalja TIIyKo3e Y 00e rpyIie ce HHje pa3jinKoBaa.

Kbyune peun: riyko3sa, riryratnon-nepokcunasa (GPx), keToHcka Tena, TelecHa KOHIULNja

YBOJ

VIHTeH3MBHA CTOYapcKa INPOHM3BOIKHA Ha-
Mehe ynmotpe0y KBaIUTETHHX XpaHHBa Koja he y
MOTIYHOCTH 3aJ0BOJBUTH OCHOBHE H IIPOH3-
BOJHE MOTpeOe KHUBOTHIA Y Y3r0jy, MaKCH-
MaJTHO MCKOPHUINITaBajyhi TeHeTCKe KamalureTe
jeavHKH. MehyTtum, oOBaj THI TNPOM3BOAME
mpare U MHOTH METabOJIMYKH mopemehaju Kox
KHUBOTHIbA. KOJT MIIlEUHHX KpaBa Cy OBU OpeMe-
haju HapouMTO H3paXKEHH jep ce MaTepHje U
SHepIuja YHETH XPaHOM KOPHCTE 32 3aJ0BO-
Jbee MoTpeda MIICYHE JKIe3lIe, a MOTOM 3a
ocTaje mpouece opraHusma.

Kao mocnenuna HeaaeKBaTHE HCXpaHe
KpaBa, jaBJbajy ce mopemehaju Metabomm3ma of
KOjUX je Hajyemhu KeTo3a.

Kero3a je mopemehaj meTabonm3ma koju ce
jaBJba KOJl BUCOKOMJICYHHX KpaBa, Hajuemrhe y
paHoj JIaKTalliju OJHOCHO MEPHUMAPTAIHOM Tie-

puoxy. 36or mopemehaja y Mmetabonmusmy yribe-
HHUX XHJpaTa ¥ MacTH, )KUBOTHIbA yIIa3u y Hera-
TUBAH EHEPIreTCKH OUITAHC, IITO CE OJUTHKY]E Ma-
JIOM KOHICHTpAllMje TIYKO3€ Yy KPBU U HCKO-
pumthaBameM pe3epBH INIMKOreHa u3 jetpe. Cpa
IIIyKo3a Koja ce 00e30eu Kao M3BOP CHEPrHje
npeycMepaBa ce y MIICUHY JKJIe3[y 3a CHHTE3Y
nakto3e mieka. OpraHu3aMm IOKylIaBa Ja Ha-
JIOKHAJW YTPOIIEHY TIyKO3y MoBehaHuM oO0wu-
MOM TJIyKOHEOT€He3e y jeTpu, Ipe CBera u3
oKcayarerara Kao rilaBHe TJIyKOHEOTeHEe MaTe-
puje. IlpeycmepaBame — oOkcamarerara U3
[UKIyca JIMMYHCKE KHCEIHMHE Yy TIYKOHEOore-
He3y y3pOKyje Hakymbambe anetui-KoA Hacra-
JIOT' Y UKITYCY B-OKCHIalnje MaCHIX KUCEJIMHA,
Kao TMOCJEANIC HEraTHBHOI CHEPreTCKOr Ou-
nmaHca. 300r oBora ce MeTaboJM3aM y BEJIHKO]
MepH MpeycMepaBa Ka CHHTE3M KEeTOHCKHX Tella
(JoBanoBuh m Muxaunosuh, 2008). OBo je Ha-
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POYMTO M3PAXKEHO KOJ KpaBa ca BUCOKOM Telle-
CHOM KOHJIMIIM]OM jep je 300r Behnx MacHuX Jie-
moa KoJi BUX WHTCH3WBHHja [(-OKCcHAandja ca
noBehannM obumom ketoreHese (Llumamapesuh,
2013).

VY HOBHjUM HMCTPaXHMBamUMa, CBE BHILE Ce
obpaha makma Ha yJIOTY OKCHIATHBHOT CTpeca
y IIaTOTeHE3H Pa3INYMTHX METa00IMYKHIX IOpe-
Mehaja KapakTepUCTUYHUX 3a MepUIIAPTATHU
nepuon (El Deeb u El Bahr, 2017). Cmarpa ce
na nosehan o0uM B-okcuaaluje MacHUX KHCe-
JIMHA yTHYe Ha rnoBehaHo cTBapame CII000JHHUX

panukana. BaxkHy ylory y aHTHOKCHIATHBHO]
3alITUTH OPraHW3Ma KMa CH3MM TJyTaTHOH-
nepokcunasa (GPx) koju y cBOM KaTaTUTHIKOM
LEHTPY CaJPKU CelIeH Y BUAY CEJICHOLMCTEHHA
(Forstrom u cap., 1978). I'myraTrHoH-IepOKCH-
Jla3a je €H3UM KOjU PeayKyje BOJOHHUK IEPOKCH]
M TepOoKCHe CIO000JHUX MACHHX KHCEIHHA
mrrutehn hennje o okcupaTHBHAUX omTehermba.

300r cBera HaBeJEHOT, LIWJb OBOT paja Ouo
je Ia yTBpAMMO YTHIIA] TEJIECHE KOHAMIMje Ha
HHBO TJIyKO3€ U B-XHIPOKCHOyTHpaTa Y KPBH Y-
HHMI[A, Kao 1 akTuBHOCT GPX.

MATEPHUJAJI U METOJIE PAJTIA

VY 1niby yTBphHBamba yTULAja TEECHE KOH-
mmmyje (TK) jynuma Ha HHBO TiIyko3e H
B-xunpokcuOyTHpaTa, Ka0 M AKTHBHOCTH TIIyTa-
THOH-TIEpPOKCHIa3e, BPLICHA j IPOLIeHa TeJleCHe
KoHJUIMje KopuiihemeM BupnuHuja cucrema
MoaupuKoBaHUM 10 EnMeHcony, mo ckamu o1 1
10 5 (Edmenson, 1989), Ha ocHOBY koje je 23 jy-
HHIIE CBPCTAHO Y JBe rpyre. Y TNpBY Tpymy
(H=5) cy cBpCTaHe jyHHIE ONTHMAJIHE TeJECHE
kounuumje (TK=3,75), a y npyry rpyny (51=18)
rojasHe jyaure ca oreHoMm TK >4,0. Onena Te-
JiecHe KOHAMIMje BpIICHA je 3 Henesbe Ipe
npensuheHor nmapryca. [a 6u ce u3berna Bapu-
pama y CMHUCIY NpOLECHEe TelleCHe KOHAWLUjE,
OLCHUBAKE Cy BPIIWIC HCTOBPEMEHO YETHPHU
ocobe. [Ipocek cTapocTH OTEJFCHHUX jYHHIA j€
6mo 25,5 meceru.

[Ipukynspame U UCHUTUBAKE Y30paKka KpBU
jyHuna cnposezieHo je ox 1. mo 10. 1ana HaKoH
mapryca. KpB je noOujeHa ITyHKIHjOM W3
v. coccigea media. AHanu3e KpBHU cy paleHe 1mo
CHCTEMY TECT-Tpaka Ha KOje je HaHOIICHA Karl
Y30pKOBaHE KpBH. BpemHOCT KOHUEHTpanuje
TIIyKO3e U P-XHOPOKCHUOyTHpaTa OYUTaBaHA je
Ha amapary ,,FREESTYLE PRECISION NEO
Blood Glucose and Ketone Monitoring system™.

AxTHBHOCT TiyTaTtHoH-miepokcuaaze (GPx)
13 MyHe KpBHU KpaBa opehrBaHa je METOI0M 10

Gilinzler u cap. (1974) ma cnexTpodoTOMETpYy
Cecil 2000. ITpuHIAT OBOT Mepema je 3aCHOBaH
Ha CHEKTPO(OTOMETPHjCKOM PETHCTPOBAMBY
notpommsse NADPH y KymioBaHO] €H3MMCKO]
peakiuju. Metosa je W3BeleHa Tako IITO je Y
enpysety penoM mgogaro S00 ul xamujym-doc-
datror mydepa, 200 pl rmyratuona (GSH), 50
ul rmyratron-penykrase (GR), 10 pl myne kpeu
XeMOJIM30BaHe J[palknHOBMM peareHcoM (pas-
onaxeme 21 myt) u 490 ul penectunosane Bose.
3atuM je W3BpILICHA MpenHKyOaIrmja y TepMmo-
crary Ha 37°C y Tpajamy on 10 MuUHYyTa, HAKOH
gera je y enpysete goaato 200 pl HukoTnHAMEL
aneHnH aumaykieotua-¢pochara (NADPH) wu
550 pl TepumjamHOT OYTHIXHAPOTIEPOKCHAA
(TBH). Hakon nogasara NADPH u TBH, canp-
’aj erpyBeTe je U3NIUBEH y KuBeTy. CTaBIbameM
KUBETE Yy CIeKTpo(dOTOMETap 3alouuibe U pe-
ructpoBame norpommse NADPH, a y nntepna-
numa oa 30 CeKyHIu Ha TalacHO] AYXUHH O]
366 nm, Genexxu ce arncopOaHIa.

PactBopu GR, GSH u NADPH cy yBek
CBEXKE TIPUIIPEMaHH, y3 YHoTpedy pelecTuio-
BaHe Boje kao pacteapaua 3a GR u GSH. Kao
pactBapauy 3a NADPH xopumhen je 0,1 %
NaHCO;. CacrtaB, ka0 1 KOHA4HE KOHLEHTpa-
LIMje peareHaca, IpuKasane cy y tabemu 1.
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Tabena 1. CacTaB U KOJIMYMHA peareHaca kopuuheHux 3a cnekTpogoTOMeTPUjCKO Ope-

bhuBame akTnBHOCTH GPX

Pearench 3anpemuna Konauna KOHUEHTpa-
(uD) uuja

Kanujym-docdaran nydep (400 mmol/L, pH 7) 500 100 mmol/1
GSH (604 mmol/L) 200 4 mmol/L
I'myratron-penykrasza (GR) 50 6 mmol/L
[Tyna kpB (pazoi. 21x) 10 0,375 1J/mL
NADPH 200 0,3 mmol/L
TBH 550 1,575 mmol/L
PenecrunoBana Bona 490

Pesynratn 1o0ujeHn y OBOM OTIIeIy Cy Tpy-
nMcaHu y oarosapajyhe cratuctuuke cepuje u
oOpahenu y3 mpumeHy onpeljeHuX CTaTUCTHY-
kux Mmerona y nporpamy MS Excel 2007. On
CTaTUCTUYKUX METO/1a, KopuitheHe cy u3pady-
HaTe Cpelibe BPEJHOCTH  (apUTMETHYKa cpe-
nuHa — XCp), pellaTHBHE Mepe BapHjaOuiInTeTa

(xoedurujert Bapujammje — KB) u amcomyTHe
Mepe BapHjadumuTeTa (CTagAapiHa JeBHjalija
— C/l). Ananuze cTaTUCTUUKE CUTHU(UKAHTHO-
CTH W3BpIICHE Cy CTYISHTOBHM T-TecTOM. J{o-
OujeHH pe3ynTaTH Cy IpHKa3aHu y BUAY rpadu-
KOHa.

PE3YJITATH

HcnmtuBaHe cy KOHIEHTpanuje TIIyKo3e,
BHB u ogpehuBana aktuBHOCT GPX, ca nnpem
Jla ce yropezae pe3yaTati u3Mel)y jyHuIa onTH-
MaJTHe TeJIeCHE KOHIWIIM]e ¥ T0ja3HUX jyHHUIIA.

[IpunukoM HCOUTHBaKA TIIUKEMHjE, HHUjC
npoHalewma 3HauajHa pasnuka (p=0,71) usmely
CPeAUX BPEIHOCTH KOHIIEHTpAlMja TIIyKO3e
J0OWjeHUX KOJI j YHHUIIA OTITUMATHE TEJIECHE KOH-
nunyje u roja3aux jynuna (I'padukon 1).

Kon jemuHKM onTHMajHE TelecHe KOHIM-
1Hje, Cpeliiba BPEIHOCT KOHIICHTPALHje TIIyK03e
6mna je 3,16+£0,51 mmol/L ca mHTEpBaIOM Bpe-
HOcTH 2,8 — 3,9 mmol/L u xoedurujerrom Ba-
pujarje 16%.

Koa rojasHux jemuHKH, Cpelliba BPEIHOCT
KOHIICHTpalje TIiyko3e je Owmia 3,19+0,66
mmol/L, ca uHTtepBasoM BpeaHoctu 1,5 — 4,6
mmol/L n xoedunujertom Bapujanuje 20%.
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I'padukon 1. BpemHocT KOHLEHTpanuje TIIyKo3e y KpPBH jyHHMIIA ONTUMajHE M noBehaHe

TEJeCHE KOHIUIIU]e

Ko jemuHKM onTHManHE TelecHe KOHIU-
je, cpeamba BpeTHOCT KoHIeHTpamuje BHB je
6una 0,4+0,16 mmol/L, ca mHTEpBaIOM BpEIHO-
ctu 0,2 — 0,6 mmol/L. Kopx rojasaux jyHwuma,
cpenma BpeHOCT KoHIeHTpanuje BHB je omna
0,67+0,22 mmol/L, ca WHTepBaIOM BPEIHOCTH
0,4 — 1,1 mmol/L. UcnuTHBamkEM CTATUCTHUKE

3HAYajHOCTH, MpoHaljeHa je 3HauajHA pas3iuKa
(p=0,01) m3mely cpenmux BpeAHOCTH KOHIICH-
Tpaurja BHB jyHuma ontumanHe TenecHe KOH-
IUIHje M Toja3HuX. [0ja3He jyHUIE Cy MMaje
3HAYajHO BHINY CPEAY BPEIHOCT KOHLEHTpa-
mje BHB (I'paduxoH 2).
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I'pacdukon 2. BpenHoct koHueHTpauuje f—xunapokcudyrupara (BHB) y kpBu jyHuna onrtu-
MaiHe U nmoBehane temecHe konaummje (** p=0,01)

Kon jemuHKH omTHMaiHE TENECHE KOHIHU-
uuje, npoceyna akTuBHocT GPx je 6mna 326130
pKat/L, ca untepBamoMm Bpeanoctu 292-361
pKat/L. Kox rojasHux jeIWHKH Cpelrba BpE-
HocT 3a aktuBHOCT GPx je Omma 423+140
uKat/L, ca unTepBasiom BpemHocTH 225-687
uKat/L.

HcruTHBambeM CTATHCTHYKE 3HAYajHOCTH,
yTBpheHa je 3HauajHa pasiuka (p=0,02) u3mely
cpemmbux BpemHocTH akTuBHOCTH GPX jyHuna
ONTHMAJIHE TEeJIeCHE KOHIWIHUje W TOja3HUX jy-
Huna. Ko rojasHux jyHHIA je mocrojana 3Ha-
yajao Beha aktuBHOCT GPx (I"padukon 3).
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I'paduxon 3. AxtuBHOCT GPX y mMyHOj KpBH jyHHIIAa ONITIMAHE U ToBehaHe TeJaecHe KOHIH-

wnje (* p=0,02)

JUCKYCHJA

Kero3a mpencraBba 4ecT METaOOJIUYKU TOpe-
Mmehaj ko BUCOKOMIIEUHHX KpaBa. Y3poly Koju
JIONIPUHOCE HACTAaHKY KETO3€ MOTY OUTH Healle-
KBaTHa UCXpaHa y OJJHOCY Ha IepUO/] JIAKTALH]e,
XOPMOHCKH JIUcOaNaHC, JIOlIa TelecHa KOHIH-
11ja, BUCOKA MJIICYHOCT U MHOTH JIPYTH.

OueHa TellecHe KOHAUIIMjE KpaBa BPIIK CE Y
CBHUM NEPHOMMa IPOU3BOJHOT ¥ PEIPOIYKTHB-
HOT LIUKITyCa, a MOXeJbHA OLICHA TEJICCHE KOHIH-
ogje y mepuoay Tesbema je 3,25 — 3,75, [pero-
jeHe KpaBe y MEpHOIy TeJbeha M Ha MOYETKY
JAKTalHje, 3a KOjU je KapaKTepUCTHYaH Hera-
TUBHHM EHEPreTCKU OMiIaHc, uMajy rnosehaH pu-
3MK O] HACTaHKa KeTo3e 300r ociobdahama ciio-
0OMHMX MacHMX KHCEJMHA M HaroMHWJIaBama a-
uetmi-KoA. Kako Ou ce oBu pusunm u3deri,
HEONXOJHO j€ OApXKaBaTH TEJIECHY KOHIHIIH]Y
KpaBa y ozapeheHom omcery u o 3,25 — 3,75 Ha

mopohajy, 2,5 — 3,25 y ToKy paHe JakTanuje, 2,5
- 3,5 ToxoM cpenuHe nakramuje, 3 — 3,5 y
KacHOj JlakTanuju u 3,25 — 3,75 npu 3acyiiemy
(Edmenson, 1989). Kako naBone Gillund u cap.
(2001), HacTaHak KETO3HOT CTakba KOJ Ioja3HuX
KpaBa HaKOH MapTyca je uecTa mojaBa. Ha
OCHOBY pe3yJiTaTa Koje CMO JOOMIIH, KO jyHHUIIA
je oBo peha mojara, IITO Ce MOXKE 00jaCHUTH Ma-
BOM IPOU3BOIIBOM MIIEKAa MPBOTEIKH. 300T
Marbe MPOM3BO/IHE MIICKA, HETATUBAH OUIIAHC e-
HEpruje je MalU HeTro KOJ KpaBa Koje Cy IOCTH-
JIe CBOjY MAaKCHMAITHY MJICYHOCT.

OmnacHOCT O] HAacTaHKa KETO3HOI CTama
pacte ca ctapomihly IPUIMKOM TPBOT TEJHCHA.
CMmatpa ce na mpBotenke miahe ox 20 Mecern
crnajajy y HajMawe pusnuny rpymy. C 063upom
Ha TO Ja je MPOCEK MCIHTHUBAHUX jYHHUIIA OUO
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25,5 Mecel, CBpCTaHe Cy y Cpelmbe PUIUUHY
rpyny (Van Der Drift, 2013).

Kon jemuHku onTUMaliiHe TeJIecHe KOH[IH-
1IHje, CpeArba BPEAHOCT KOHIIEHTPAIIHje TIIYKO3e
6una je 3,16 mmol/L, a kox roja3HUX jeIHMHKH
3,19 mmol/L, mro je y OkBHpPY pedepeHTHHX
BpenHOCTH Koje mu3Hoce 2,3- 3,5 mmol/L (Cro-
juh, 2010).

Bpenroct BHB npeko 0,7 mmol/L nBe He-
JieJbe HaKOH TeJbeHha, 3ajeJIHO Ca BUIIOM KOH-
LEHTPAIMjOM CIO0OJHUX MACHUX KHCEIHHA Y
KpBH, yKa3yjy Ha HEeraTHBaH €HEPreTCKH OMIaHC
(Celeska u cap., 2010). BpenHoctu KoHIIeHTpa-
uje BHB nenmtuBanux jyHuna ca ontuMainHOM
TEJIECHOM KOHIUIIM]OM Cy OuIie y OKBHPY pede-
PEHTHHX BPEHOCTH, JIOK j€ KOJ[ TOja3HHX, IIECT

jemuakH (33,3%) UMaIo MOBUIICHE BPESIHOCTH.
Y 0BOM IiepHoy HOYHILE 1a CE pa3BHja HeraTH-
BaH €HEPreTCKU OMIIaHC, IITO 3a TOCIEANITY UMa
noBehan oOuMM cuHTE3e KETOHCKHX Tena. Kou
OBHUX 0 jeIWHKH, 3a0eliekeHa je HEIITO HIXKa
MpocedHa KOHIICHTPAaIHja TIIyKOo3e.

VY 1ocTynHOj IUTepaTypu HUCMO HAIIUIU T10-
BE3aHOCT HHUBOA KETOHCKMX Tella Ca AaKTUB-
Homly eH3UMa TITyTaTHOH-TICPOKCHIa3e, Kao HU
oOjanimeme 3amro Ou Owna moBehaHa eHA
aKTHBHOCT KO/l jyHHUIIa ca BUIIMM HIUBOoOM BHB.
OBaj pe3ynraT ykasyje Ha TO Ja ca Behiom max-
BOM Tpeba MPUCTYHNUTH NPOydaBamy OKCHJA-
TUBHOI' CTpECa U AHTUOKCHUJAATUBHOI Kallalu-
TETa jJeJMHKU Ca HETaTUBHUM CHEPreTCKUM Ou-
JIAHCOM.
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Abstract: The aim of this study was to establish if there are differences in glucose and B-
hydroxybutyrate (BHB) concentrations as well as glutathione peroxidase (GPx) activity related to
the body condition in heifers. Based on the body condition (BC), heifers were divided into two
groups: 1. BC =3.75 and 2. BC >4.0. Whole blood samples from 23 heifers, taken between day 1
and day 10 after parturition, were used in the study. Glucose and BHB concentrations were deter-
mined immediately after sampling, while GPx activity was determined 24 hours after that. Heifers
with higher body condition had significantly higher average BHB concentration and GPx activity.

Average glucose concentrations did not differ between groups.

Key words: glucose, glutathione peroxidase (GPx), ketone bodies, body condition

INTRODUCTION

Intensive livestock production requires use
of nutrients of high quality that will completely
satisfy basic and productive needs of breeding
animals, maximizing the genetic capacity of in-
dividuals. Nevertheless, this type of production
is associated with many metabolic disturbances
in animals. In dairy cows, these disturbances are
especially pronounced, since dietary nutrient
and energy are primarily used for mammary
gland needs and then for the rest of the processes
in organisms.

As a consequence of inadequate nutrition in
cows, metabolic disturbances occur with ketosis
being the most frequent one.

Ketosis is the metabolic disturbance that ap-
pears in high yielding dairy cows, most fre-
quently in early lactation i.e. peripartum period.
Due to inadequate carbohydrate and fat metabo-
lism, animal experiences negative energy bal-
ance that is characterized by decline of blood

glucose concentration and liver glycogen reserve
depletion. All glucose obtained as energy source
is redirected to mammary gland for lactose syn-
thesis. Organism tries to compensate the loss of
glucose by increasing the degree of liver gluco-
neogenesis, primarily from oxaloacetate that is
the main gluconeogenic precursor. Redirecting
of oxalacetate from citric acid cycle into gluco-
neogenesis provoke acetyl-CoA accumulation,
that originates from [ fatty acid oxidation as a
consequence of negative energy balance. Be-
cause of that, metabolism is mainly redirecting
to ketone bodies synthesis (Mihailovi¢ and Jo-
vanovi¢, 2008). This is esspecially pronaunced
in cows with high body condition since in this
cows, due to higher fatty depots, [ oxidation is
more intensive and consequently degree of keto-
geneisis is increased (Cincovié, 2013).

In recent studies, more attention is given to
the role of oxidative stress in pathogenesis of
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different metabolic disturbances typical for pe-
rupartum period (E! Deeb and El Bahr, 2017). 1t
is considered that higher degree of  p oxidation
of fatty acids affect the increase production of
free radicals. The gluthatione peroxidase
enzyme (GPx) has important role in antioxida-
tive protection and it contains selenium in the
form of selenocysteine in its own catalytic center
(Forstrom at al., 1978). Gluthatione peroxidase

is enzyme that reduces hydrogen peroxyde and
peroxides of free fatty acids protecting cells
from oxidative damages.

Due to all previously mentioned, the aim of
this study was to establish the effect of body
condition on glucose and B-hydroxybutyrate lev-
els in blood of heifers as well as GPx activity.

MATERIAL AND METHODS

With the aim to establish effect of body con-
dition (BC) of heifers on glucose and B-
hydroxybutyrate levels, as well as gluthatione
peroxidase activity, estimation of body condi-
tion was performed by Virginia system modified
by Edmenson, using 1 to 5 scale (Edmenson,
1989). According to that, 23 hefers were classi-
fied in one of the two groups. First group (n=5)
includes heifers with optimal body condition
(BC=3.75), while the second group (n=18)
includes obese heifers with the BC score >4.0.
Body condition scoring was performed 3 weeks
before expected calving. In order to avoid varia-
tions related to the body condition estimation,
scoring was performed by 4 persons simultane-
ously. Average age of calved heifers was 25.5
months.

Collecting and examination of blood samples
of heifers was done from day 1 to day 10 after
parturition. Blood was obtained by V. coc-
cigea media puncture. Blood analyses were done
using test strips on which blood drop was ap-
plied. Glucose and B-hydroxybutyrate concen-
trations were recorded on  apparatus
“FREESTYLE PRECISION NEO Blood Glu-
cose and Ketone Monitoring system®.

Glutathione peroxidase activity (GPx) from
whole blood of cows was determined using

method described by Giinzler at al. (1974) on
spectrophotometer Cecil 2000. The principle of
this measurement is based on spectrophotomet-
ric registration of NADPH utilization in coupled
enzyme reaction. Method was obtained in a way
that 500 pl of potassium phosphate buffer, 200
ul of glutathione (GSH), 50 pl of glutathione re-
ductase (GR), 10 pl of whole blood hemolyzed
with Drapckin reagent (21 time of dilution) and
490 ul of redistilled water was added in men-
tioned order in each tube. Then a 10-minute pre-
incubation in thermostat on 37°C was obtained,
followed by addition of 200 pl of nicotinamide
adenine dinucleotide phosphate (NADPH) and
550 pl of tertial butylhydroxyperoxide (TBH).
After addition of NADPH and TBH, tube con-
tent is poured into the cuvette. By placing of cu-
vette in spectrophotometer, utilization of NADP
begins, and the absorbance is recorded in 30 sec-
onds intervals at wavelength of 366 nm.

Solutions of GR, GSH and NADPH are al-
ways freshly prepared, with the usage of re-
distilled water as a solvent for GR and GSH. As
a solvent for NADPH, 0.1 % NaHCO3; was used.
Composition and final concentrations of rea-
gents are presented in Table 1.
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Table 1. Composition and volume of reagents used for spectrophotometric determination

of GPx activity

Reagents Volumen (ul) Final concentration
Potassium phosphate buffer (400 mmol/L, pH 7) 500 100 mmol/1
GSH (604 mmol/L) 200 4 mmol/L
Gluthatione reductase (GR) 50 6 mmol/L
Whole blood (dilution. 21x) 10 0.375 U/mL
NADPH 200 0.3 mmol/L
TBH 550 1.575 mmol/L
Redestilated water 490

Results obtained in this study are grouped in
certain statistical series and processed using cer-
tain statistical methods in MS Excel 2007 pro-
gram. Calculated mean (arithmetic mean —
Xmean, relative measures of variability (coeffi-
cient of variation — Cv) and absolute measures of

variability (standard deviation — SD) were statis-
tical methods that were used. Analyses of statis-
tical significance were obtained by Student t-
test. Obtained results are presented by figures.

RESULTS

Glucose, BHB concentrations and GPx ac-
tivity were determined with the aim to compare
results between heifers of optimal body condi-
tion and obese heifers.

By determination of glycemia, no significant
difference was observed (p=0.71) between glu-
cose concentration means obtained in heifers
with optimal body condition and obese heifers
(Figure 1).

In heifers with optimal body condition, mean
value of glucose concentration was 3.16+0.51
mmol/L with interval of values from 2.8-3.9
mmol/L and coefficient of variation 16%.

In obese heifers, mean value for glucose con-
centrations was 3.19+0.66 mmol/L, with interval
of values from 1.5-4.6 mmol/L and coeffi-
cient of variation 20%.
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Figure 1. Values of glucose concentrations in blood of heifers of optimal and increased body

condition

In heifers with optimal body condition, mean
value of BHB concentration was 0.4+0.16
mmol/L, with interval of values from 0.2-0.6
mmol/L. In obese heifers, mean value for BHB
concentrations was 0.67+0.22 mmol/L, with in-
terval of values from 0.4-1.1 mmol/L. By deter-
mining the statistically significant difference,

significant difference was established (p=0.01)
between mean values of BHB concentrations in
heifers with optimal body condition and obese
ones. Obese heifers had significantly higher
mean BHB values (Figure 2).
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Figure 2. Values of B hydroxybutirate (BHB) concentrations in the blood of heifers of opti-
mal body condition and increased body condition (** p=0.01)

In heifers with optimal body condition, average GPx activity was 326+30 uKat/L, with intervals
of values from 292-361 pKat/L. In obese heifers, average GPx activity was 423+140 uKat/L, with
intervals of values from 225-687 uKat/L.

By determining the statistically significant difference, significant difference was established
(p=0.02) between average values of GPx activity of heifers with optimal body condition and obese
heifers. In obese heifers, there was significantly higher GPx activity (Figure 3).
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Figure 3. GPx activity in whole blood in heifers with optimal body condition and increased

body condition (* p=0.02)

DISSCUSION

Ketosis is a common metabolic disturbance
in high yielding dairy cows. Causes that contrib-
ute to the appearance of ketosis might include
inadequate nutrition related to lactation phase,
hormone disbalance, poor body condition, high
milking and many others.

Body condition scoring is obtained in all
phases of productive and reproductive cycles,
and favorable score in calving period is 3.25-
3.75. Over-conditioned cows in calving and
early lactating period, characterized by negative
energy balance, are more exposed to the risk of
ketosis appearance, due to the release of free
fatty acids and acetyl CoA deposition. In order
to avoid these risks, it is necessary to maintain
body condition of cows in certain range, mean-
ing 3.25-3.75 at calving, 2.5-3.25 in early lacta-
tion, 2.5-3.5 in mid lactation, 3-3.5 in late lacta-
tion and 3.25-3.75 in dry period (Edmenson,
1989). As reported by Gillund at al. (2001), ap-
pearance of ketosis stage in obese cows after par-
turition is common. Based on our results, it is

rare and can be explained by lower milk produc-
tion in first calving cows. Due to less milk pro-
duction, negative energy balance is less pro-
nounced then in cows who achieved maximum
milking.

Danger of ketosis stage appearance increases
with increased age of first calving cows. It is
speculated that first calving cows younger than
20 months of age belong to group with the low-
est risk. Since average age of examined heifers
was 25.5 months, they can be classified in mod-
erate risk group (Van Der Drift, 2013).

In animals with an optimal body condition,
average glucose concentration value was 3.16
mmol/L, while in obese heifers was 3.19
mmol/L. Both vales are within reference range
that is 2.3-3.5 mmol/L (Stoji¢, 2010).

BHB value over 0.7 mmol/L two weeks after
calving, combined with higher concentration of
free fatty acids in blood, indicates on negative
energy balance (Celeska et al., 2010). Values of
BHB concentrations in examined heifers with
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optimal body condition were within reference
range, while in obese heifers, six animals
(33.3%) had increased values. In this period,
negative energy balance starts to develop, with
consequently increased ketone body synthesis.
In these 6 animals lower glucose concentration
was also observed.

There is no data within available literature
that related to relationship between ketone bod-
ies level and glutathione peroxidase enzyme ac-
tivity, as well as explanation for its increased ac-
tivity in heifers with higher BHB levels. This re-
sult can indicate that studying oxidative stress
and antioxidative capacity in animals with nega-
tive energy balance need more attention.
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