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The objective of this study was to investigate the effect of vitamin A injection on
reproductive performance in repeat breeder cows. One hundred and sixty-two
multiparous Holstein cows with at least three consecutive unsuccessful inseminations
were randomly assigned to experimental treatments. Treatments included (1) control:
twice intramuscular injection 10 ml placebo30 days apart: 0.9% sodium chloride
(n=87) and (2) vitamin A: twice intramuscular injection 10 ml retinol palmitate 30
days apart (n=75). Animals submitted to double-ovsynch protocol and received their
experimental treatments on the tenth day of the protocol (the day of the second
injection of GnRH). The injection of retinol palmitate significantly increased the
number of ovarian follicles larger than 10 mm compared to the control (P <0.05).
Plasma concentration of superoxide dismutase enzyme tended to increase (P = 0.09)
and malondialdehyde concentration tended to decrease (P = 0.08) under the influence
of vitamin A injection. The conception rate at first artificial insemination was 25.29%
and 34.66% for control and vitamin A treatments respectively, this difference was not
significant (P = 0.19). The odds ratio of conception in the first service for vitamin A

treatment was 1.57 times higher than the control treatment but was not statistically
significant (P = 0.19). In conclusion, vitamin A injection improved antioxidant
function and ovarian function. The reproductive performance improved, although not
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Extended Abstract
Introduction

Repeat breeder cows (RBCs) are infertile cows that fail to conceive after three or more consecutive estrous
cycles of normal during (17-25 days), without anatomical abnormalities or infections. This syndrome causes
economic losses in dairy farms by increasing open days, the number of services per conception, the calving
interval, and the culling rate. Embryonic mortality due to luteal deficiency is a major cause of returning to
estrus in dairy cows. Researchers have suggested that oxidative stress affects the luteal function by inhibiting
the activity P450 SCC enzyme, which is involved in the intracellular translocation of cholesterol to
mitochondria, and by impairing hormone (LH) receptors, causes a decrease in progesterone levels and
pregnancy disruption in repeat breeder cows. Some studies have shown that vitamin A can support antioxidant
defense systems against oxidative stress. The purpose of this study was to investigate the effect of intramuscular
injection of vitamin A on the reproductive performance in repeat breeder cows.
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Material and method

One hundred and sixty-two repeat breeder Holstein cows were used in a completely randomized design.
Treatments included (1) control: twice intramuscular injection 10 ml placebo30 days apart: 0.9% sodium
chloride (n=87) and (2) vitamin A: twice intramuscular injection 10 ml retinol palmitate (100000 1U/ml, Nasr
Pharmaceutical Company, Iran) 30 days apart (n=75). The Synchronization protocol and experimental
activities (the time of injection of experimental treatments, blood sampling and ultrasound of the ovarian) are
shown in Figure 1. Pregnancy diagnosis was performed by ultrasound between 32 and 35 d post-Al. Data were
analyzed using the mixed and GLIMMIX procedure of SAS (version 9.3). Means were separated by the Tukey-
Kramer multiple range test.

Result

Plasma concentration of superoxide dismutase enzyme tended to increase (P = 0.09, 120.39 vs 127.00) and
malondialdehyde concentration tended to decrease (P = 0.08, 1.60 vs 1.39) under the influence of vitamin A
injection, indicating vitamin A maybe enhance antioxidant defense systems against oxidative stress. Plasma
concentration of progesterone was similar between treatments (p>0.05). The number of ovarian follicles larger
than 10 mm was affected by treatment injection and was greatest in cows treated with vitamin A injection
compared to control (1.59 vs 2.02 respectively, p=0.02). The conception rate and odd ratio of conception were
not affected by experimental treatments (p>0.05).

Conclusion

The results of this experiment indicated an improvement in antioxidant function and a higher number of
large follicles affected by vitamin A injection, but reproductive performance was not affected by treatment.
Additional research with a higher number of animals is needed to further determine the best number and dosage
best time for vitamin A injection.



s s
¥ ol OF 0199 (YA ($9 r)" e
YFYF—VAFA .g(y(&l:

Homepage: http://ijas.ut.ac.ir//

uﬁa& ’;JJJ@I

hiodd 93 8 Shos g (o S (! (T Cumdg 9 A molidg @25 !

255 8 b il s gls

¥ bl s | B9V 63 ,Ss JloS sl s

farhad.kamali@znu.ac.ir :asbll, .l pl (o )bs; () bo; olKuiily «(s5y9LiS 0aSLisly ¢ old pole 09,5 ¢ Jofume oimm g5 .)
amanlou@znu.ac.ir :asbll, .l nl (s (s olKuisls ¢ gjyglisS 0aKuiils ol pole 09,5 .Y

ons>

4

o SN

ol g5 Gl VEY 0la S (b b slaglS Jrend 55 3 )Shos 0 A (seling B0y Sl (y p pslaieds
03l (olaid] piylofl jlag 93 4y (ol jgbosy 3390U ()05 el o AlseS g 2 b Sl Sl o b
20> 18 IS ot i e Ve SMae 5r,55 5L 9 maald =V 5l Ko oyl il (ol o
il Jgind) e Ve (GHas 5255 )led A Guelig =Y 5 (ol AY) 9y T aloli L Lasg s i
0w 0P 39)) Sz 023 gy g oad Shpusgl bl JSSgy 3y lagls (Ll VB) g, Ve alols L
(P<1+0) o ime Lialsil ol A paliyg 55 5558 €l |y ataloj] cslolag (US595 GNRH
o5 ol CBle 3 1ol o 4y o fae V¢ ) 5Sy5 e Sl JySdh o
L5l VOV S0l 09)5 4 Cand A Cpoling 09,5 55 (il 985 Jloin! .(P=2/14) 395 Juo )3 Y¥/55
S el A yeling 32,5 4 31 L)wLo)T ol @l wlel p (P=+/34) 355 5ld ize &bl Sl Ll
3p80es 658 Lol 05 yia o Vo 5l 58,5 laess slaJgSdgs olas Giul8l g (e sl cumsg

G KO L PR WP

o o

iy Ao

AAERVARTAVI: PPy T

WYY 16,5550 0,6
VN XY 2y U
NRARRA AN Y

o jlganls
A eolyy %o s L 5l

(Mo (glo JsSKSs5 (g9l
ST 5

e dod b plusle (clagls lieadg 3 Slas g less (S luamST (5l Cundg p A Cpoling )5 5 VFT) dees cglilel g ol b (63 Sy JlS U]
DOI: http//doi.org10.22059/1JAS.2022.337887.653872  XYY-FEF (F) OF «3fy/ ab pole 4

iy © o6 o8l il duase 1 padl
Sramrramm DO!: http//doi.org10.22059/1JAS.2022.337887.653872



file:///C:/Users/Karimi-Pc/Downloads/10.22059/IJAS.2022.337887.653872
file:///E:/drive%20d/1402-1/علوم%20دامی%20ایران-1402/علوم%20دامی%20-4-1402/10.22059/IJAS.2022.337887.653872
https://creativecommons.org/licenses/by-nc/4.0/

IFeF o )lezéylois o)l 9 oLty 8,50 <] (ol pgle oy ALe

dowio

sl lon o 9 Shagll (sl brinl g1 4 395 o0 GILI (659)LL (slagls 4 (RBCS') ;S0 Joxd L (slagls
AS o 8 plaie (b sl 2 b it b (00 il aw (b ) (il )0 ks Jresdy oSy (gie
Oil3l g el pa ol @ el sl aalEl Gl elasg, ialisl b S b as)le (Perez-Marin et al., 2011)
ssb 4 RBC wliscuw (Bartlett et al., 1986) s o (s o5 (by95 &)l50 a0 (o3kaidl b cel bagls Bis
435 5 S5 wypie dler I il belge )l (18 Gl g8y 3 Jole iy Jy el onts et (38
gy oo slod 4 adyle cpl LY leie a0 (Katagiri & Takahashi, 2004)  Sge,e <YM 4 (Ayalon, 1978)
Obigy Sye 0ad aBlid J> G 2)5 e (alu)l g Cul S (o ad)le oy 53 puten BV S (S0 olgy Sy
Sy oy uolio Lazs ool (gl oS Cunl (g iwfe s Mg 0)) e ol aalsg (Villarroel et al., 2004) sl o
oyl & i ) S o L slmglS )3 (5 95055 Sl otans Ml o S 3590 (it (50455 5 () dnsgs
O3S Ml (] (Sl g 25 e Sl sl o sl & e ghan gl Sl VBT (slajg, > Jloy
2 e el glins (i a8 Bled S sleii o, Simgs opl (Rizzo et al., 2007, Soni et al., 2014) ¢l oiis
o 53 S G5 295 50 5)Se (b b (slagls > (Sl A5 4S9 gyt s GRS ¢ JWg) ,Sls
Sl 5 29 o0 2l Gl (5T (165 s 4 Cunnd (ROST) oaimd 128y (30T syl oS 5 25 51 S A5
35l Jsho J815 JUisl > 45 PAB0 SCCTos51 (3,8 9ioms abewgits |y gy it oxins STy o] s
(Celi, xS o 930 (LH) 3)5 s 0238 bl (190)90 ook j3 JHS] dlowgas 9 3)1 (A5 (5,48 9o
g8 gl 55 blie 1y Sl 51 ey clagiumw Slg o A polig 13 Ui Sldlbs 55 .2011)
w3l A el S cul oas slhs ((Jin et al., 2014; Kleczkowski et al., 2004; Palace et al., 1999) s
2 &S 3659)0m5 g sl S gy0mly ¥ il g 20> 8 0lg S 4 Jg il 8 Jias 5> 4 PA50 sce
(Talavera and Chew .(Islab@o, 1982) uas o )8 15U cos 1y o)ly (i epiwion & 99 oSy o Jods
35 e 3> o9yt 5w Sl S SlacBsssed ooyt 53,5 b 5 sl Kty o K08 Gbl55 1987)
dusyieo B &y (g i Sigy gt ol Wedge Sl g A relisg (lageST (B il 4 drg b S e Sy ),
Sllllae 23l Jgo 5SS (b b slagl Jrondgi 3,Soe 3gm0 2 Sl (Soe A (ppaling (VL gslaw Sl eolisul &S
& 0,5LuiS Moyd Vo b B0 b osds 4435 (claglS 1 aneSis ule 4 loj ol L olRiilosl 55 araSi (g5 1 005 plos]
9 Mo p 4 asgi b (WeisS, 1998) 345, 0 o 55 y5awbeSl caclo VY )5 Jgidy 2o yd VY B SY g ool Cawd
oty S ey B s co 58 cel Cul (San a5 ol opin 10 (Bpae 0y5luiS’ 6Vl sy 5 (590l (slaglS
oy 3Sloe ( Sygd Bpae p 0938l ()5 JSb 4 (el ol jl ealital ©jge 3 Jleinl 4 05d 4eSis 3 A
(Trojacanec ool oss (o)l A cpolig 30,5 b cov olpS doyd (ilidl 0,8 J1,8 50 Cov (5,5 5se yoboas
50k 93 A Gelig (Jallim 35y (sl o (SHae 01953 B3 Fl oz Uik ol pll S San et al, 2012)
50355 b b slagls o) 3,Slas s, ¥ aloli

1Repeat Breeder Cow

2Reactive Oxygen Species

3Cholesterol side-chain cleavage enzyme
4Luteinizing Hormone

SPregnenolone

6Conception rate



fry $hilo] 5 53,580 oS/ .. ke S o il T Cennidig pr yolisg o35 51 (i 3y — sode)

By g 3ge
sl sl 31 el sl )3 Bly 158" eloi] el lojl 4 Blate S5 (gl 5 S €S 15 53 Jimgly ol
sobo 4y )ySe o b oplztln o8 Lol VPV slas Ltsloj] ol plonl cage 0 plogl WAA lgy bl b AYRY L
Vo dlas 5y 5k g) dals ) reld ctlejl slales s edly polarsl ilefl Jles 93 5 (Ko 4 (ol
A e Ve A B3 5k 99) A psling =V g (jg) Yo aboli L Leig)ly plgie 4 dop> /A LIS o 1 s
Caglis)) 290 A Gpeling (Mallom o1y Vever e e ol Sliall Joind) sl ooy 25392 (59, T abiols b wliolly Jois)
YoV EFY o VO 0 a0ud slajyy (nShe sl 2y 4 0 0yl (slaglS ()l p! puas (g5lwgyly 80 colw
s s FEIFY £ SIVA 5 FEIVE £ AYY 15 wos Sl 9 VA0 £ VNY o VAA £ V/0) 23,05 0,90 peSobe
09 phiie (o slaed o (s g (3990 (030 gl dw oS L lagls i A (paling g dald (slales 6l
ialejl 2ok 3ly (Swlecin 5 coyie alox 5l iendss cbaigylon diblo (g 5 e Mg olSiwd Seogill (sl yals
3,3 bwg islejl b 4 3959 loj 0 SlesT lacunS 4 Mol pas g gl i AJgr oKt oM L0
Multistix 10 ) 9050 )l dlowy 4 25keyd Coti o yiogil 4 Mol pas Llod 5l g M oy 450 yd Lauascis
cis jl ey Ol 3l psten dhg & &S Sjee opl & 1ub ol (SG, Bayer Corporation, Elkart, IN
shls lagls ¢l oxijls €805 duog 5 )l S0) s ell g 45 plxl (g pdiged (o) Bib ) (W9
095 Greg> B3 Sy 0 9 odb Sigl L USSgy o)y bagls s )b )b 1 g alelid ey Sy ytagus]
JSSa olol 2 (Fgersm daliy (bl )3 g 02, Bl |y oalojl slalas ((gepom SSSg £95 51V 5)) USSg
BYY 55 00 sl paseds 3 plonl alofl gloylodd 3205 (093 djlosd (30,5 olgl Sl e 59y Yo 0505 el
o3 L5 V IS5 )5 ctle] slaslest oy oloj 5 sespr SSgn b plsl (315 giges il odlatl b dls | g YO

ol 0
Double-Oveynch
I 1
30d
Treatment (vit A'placebs) US Us GnRH Treatment (vit A'placeba)
GnRH PGF GnRH GnEH PGF TAI BS BS
Td id Td Td 56h 16h Td 6d 3id

S5 5gw (Vit Alplacebo) islojl slasles 32,5 (Double-Ovsynch) gl b Slojea SS9y . Liulejl plsl 159, Jlages Y JSui

(BS) O )'| d):S‘U?"J 9 (TA|) [ XW) Lg.).b_dl.o)' TV @5.\; 4(US) L')L\.oa'd
Figurel. Diagram of the experimental activities. Synchronization protocol (Double-Ovsynch), injection of experimental
treatments (vit A/placebo), ovarian ultrasonography (US), timed artificial insemination (TAI) and blood samples (BS).



VFeF o ylezéyplais o )lgz 9 oloety 8,90 </l (ol pole 4yl FYA

2> 53 9 (TMRY) bl MolS” (slroyus yguo 4 Wire g +Qiee o Vivv lacels o )b dw aljs, 208105
JSis eljpl blo oo (BU ye3T )3 dws g, e (s odle olul 1) STygs 5l )3 B &S &jgu ol 4 s plos] o]
ol oa o3y L5 Y Jgan > inlejl (elme s olowds luS )5 g oaimd
Dinlojl 53 05 030t 0y (sluewd S )5 g oaimd S5 (il ) Jgds

KW H 1321
VV/-V g
Y5 o show &3
YIPY oS ols
Y/AY A jase Al
£l o3 als
YVIVE o 4l
VoY g oS
/00 1515 allows’
¥/aA S5l olF LaS Slagls
vI¥ als ay
Vo 7 %
<I¥Y o)l
g Ses
NS el L )5
¥y lid gl g0
VY Ot Ghe
¥ ke S|
[0 Oigte
e gy
/-3 Omkige
IYA Sne g aaliyg JoSo
ol oS
Viay (PS5kS 0 $JKe) (22,8 Al (5551
\VIf (2o ,0) pl> Sy p
4l (L s 3 G0 )0) 4neSis po aysas BB (utls
YA (P 9 5l 60,9) 4neSl )5 4525 BB 28 (g p
O+ (2o)9) pl> o>
Y (2o,0) Bl sl ueg S
YaN (30)8) s odiygd ;o Jolowali LI
NAK (02,0) (guml 00is gl yo Joloal LI
VIVE (22,0) el
<Oy (22,3) yaud
E eoling p,55kS 50 el o 0lg YO A isliyg p,55kS 50 (Mall oy alg Yoo e oo Sol> (Sone g aaliy S

e 0,59 53 0 SYYID (o2l 0,59l 50 0 SAIF (o p)55S )0 0,5 VY D3 ey 05515 50 Moll (9l 00 - -+
LS SokS 0 08 (koo Vo p)50kS 0 0 (e TP ool 0 S5lS 0 )8 (e V-

1Total mixed ration



£ra $hilo] 5 53,580 oS/ .. ke S o il T Cennidig pr yolisg o35 51 (i 3y — sode)

ot 225L5 g ptin (slaa; ialosl E9 S5 )3 dawdly g ytfon 5 Sl BT ol padls (gpSojlul can
Sy dsg 4 jlosi o 4 0ad 03l olattl lagls | o Sl e Cugh (BIST)9 ) e el 93 ¢l il 5l
453 V0 Sde 4 () y93 Yo v v 13 o sdiges ol Jasdy (o 5l (6 pShises 00 Syalus I s Cov ooyba
SpnS 1m0 w31 CBIE 2500 0,35 (sany (LIl Can o Stlo dnps Ve (slod )3 oad lix (slowsdy g oy il
Mindray auto-analyzer ) ,5YUlgl oS ¢ g0)] ooib cS b paris clacaS dluga lawd jBgommd
(Buege and Aust, 1978) cuvgl 9 Sgr bawgs osd 03> g5 hgya Addllyygle clale 4 (BS200, China
) ¢S o (Elisa Biotech ELX800, USA) I3,V olfzws 3 oslitul b Loy gyimfen chale ad (g5l
Sipwgl 52)93U8 gl 52,55 59, 9 hesS slaJsSgd sluss g 031l .0 e (INC, Lake Forest, CA Monobind
& joxe (Draminiski, 4VET mini, Poland) 8,5 ggum oS 5l oslitwl b Sl p5M8kwsp 3255 39y 9
9 (ocsdes 0-R) bauwgio (o doo Y-F/R) Sas8 09)5 w4y ojluil (bl o I JgSidgd a3 e 5,008 VI g0
a5 3ye (EXCEl 2016) ST 153l o )5 o (6y9) pan (gloodly 50 (il (2o doo Vo 5l 53 ) Sy
gy 4 bySilee duglie 505 5JUT solas Mol )b JB ;5 Mixed ayg) b (A/F Liglyss) SAS 38l p 5 dluss
Do 25 Oyge & b olel Jao b ploxl (S

yij =p + Ti+ C(Ti) + B(xij—X..) + €ij

=B (K] X0 et Jole) o 5 g 1= C(TT)oslass 1= Ti (S0lio = W cornlio yo s = i
olagdly 51 = €] (Ltalesl g9 sloodl) colys

b S oy s 30T o LS5 clas uSojlul o Mixed ayg) b olaass clo JsSlss slass &y bgsye (slaosls
28)S )5 ylel Juosi g 43205 3)90 St (g 3l odliel L GLIMMIX 4y,

oo g s
O3S s LS 5 05 5 o STl )3 sk 51 oS sl (g8 Gl T 51 Sgannd a5
eyl clale (ke [(Al-Gubory et al., 2005) xS o claslxe anSTpow cla J03l, ofga oxmy STy
BMB! (Y Jgaa) 290 i duo )0 35 lg AYV/ e v g VW /YA i ey A (poling g dald (slajlos (gl 50 goumnd dunST pgu
A lizg i o5 Bgmusd daS g ol Culled Gl (P=e/+2) il (gl sine & ol loled o
loylos (gl aaalls glle clale . (Sehirli et al., 2008) xS o 3L 1, o151 (el JIS60], alusgds dles Conusg a5
Coldisime & s Bjleg e GBI (Y Jgia) 391 sl des 55 Jsosil VYR 5 V/F+ coi gy A ppualiyg 5 anls
(Fraile-BermUdez et al., 55 ;Ugoumsd 1Sl pow o ;G clld b die bl aadlls jgle sl (P=+/-A)
5 odmd iSly iS] 6l alS 5 g wadlls ol Jlade a5 w5 osalinShi et al., 2016) (adllas ,> 2015)
) oo 1 8l Clld A ppnoliyg amd o (L 45 35 sald Sl 51 Sl (slosine s A Gelisg Jless
oz Ll 6y (cloglS oy 15 A ymoliyy el ial38l L 56 (Jin et al., 2014) S5 cllllas ) amd e i3l
clld gl gxe yobas A yeling (YL 5> a5 asl Vaskova( et al., 2008) . sanlio 1adlls ol clale )
St 9 Coste B S A (yplizg o8 am3 o ol ol (ol dad nge I g 285 5 1 JaseSs s y5elils
A= Pyl Ol A0l oilats aliusgty A roliyg oS sl 00 Slaiiyy S oo il Sllss > Sl T cllad



VFeF o ylezéyplais o )lgz 9 oloety 8,90 </l (ol pole 4yl AR

e Sgiam T MRNA ol g i 30uS) K620 b 2alS ol o8 Wl pgags 0azS jo,5 als 5 5=y
(Shi etal., 2016) 3,5 g5l (25 (lacumwl Jolie j3 idlxe (i85 g g0 dewST s W5 ialS 4

2550 o b slagls Slas ol 5 Shae pr ctalefl slojleg 51T Jgoa
ol sla Lo

P-value SEM A w_ALus sl 00 6)"5 c)'l..\.'yl Cdo
of+Q Y/OA \YVY/. AARYAR (id oeyd 92lg) U gamss 0T jy9m
oA oY V/va i (i koo 5o Jgo 936) 05T (60 oyelle

Sl Joi ) sl oo Ve (Dlae 5,5 A el jled g Ledg)lo 3,55 salds Jles

(Miller etal., 1993) cuwl dtusly cuslio o )3 o595l 5 (9 piuwsgy cunlio clale & o8 > aub Jio Ao
2 ool sloylos (sl gdls | g o233 g i o) 53 (otalol (glalass (gl Lowsdly g g9 ol (1SSl
sbagl 5> o il | e @235LS jg) w0 g a9y 53 o Lewdly (g e ClalE sl oud ooy (LIS Y Jgae
lgls cpl jl Sagme Ll 392 aald jlogs 51 5YL (aae s JIA feling Jlosd sl il 8 soglS w2 9 (]
s A poling 5l Sy g 099 )8 L A el g 3l (Trojacanec et al., 2012) iagh <Gy (P>+/40) 390 5 size
B oy g gty chald 3 (P<e/0) jls g (alily (s s ed slagls Jredd g Cumdg 2y (9,8
> 4 pol g b i (pl (gl gold glal sy oo Jlaids il )15 ald 09,5 ) Cund A (peling
(Rizzoetal., .l ;o5 3l sS850 U 50y5 o Sloj alold 135y ciglite g oads 3,35 A yoling 5 290 Sglie
Olyeds) G 45 K608 (58 g (yp )y (b b (slaglS )3 1) Lagydy gkl 5 3T (sl JIS00, cdale 2007)
48 39 by gl g 3131 ola JISGoly cdale )33l 4y e Csl (S0 S (o L (slagls 55 (YL b g5 Jlao
WS dga0m0 1) S0 (o b aglS 53 (g e i sl (e

255 Sl L slaglS (slawdly g oo Clale yr odlofl slalags 51V Jgua

inbojl (51l
Pvalue  SEM A wlyy  wald eguae mdli j gm g,
-JoY -/¥a Y/ A7AYN v lagls clowdl 9590
AL </YA AZAR YI¥A \$ (5 o 3 p S il e
<I¥D e vy Yig0 \ 5 5L) oyl (SoglS Lowdy (950595
-vy -/¥Y v/ay Y/ \§ (5 o

G0p (©badl Joisy s e Ve 32)5) A ool 5 (Lsgyls glsie & o> <A LIS s il oo Ve 525) ol Jols ctalojl (slayles )
A5 plosl oy Yo Aol byl 93 stalojl (sl e

B 25 e ) Slad S slacawSl g Sfgasg sl sladgl ) ol laJlSoal; &5 ol ond 5138

Cawl 04 Sleiidy (Behrman et al., 1991, Carlson, 1995) wias o )13 1350 Cow 1y g pimwien fuw g Lgb oo
g logyggynl i Al oo S5ersg sl lampl 2,5 Jlbpe Aluoges osimd (il 5eS] Gl Sy &S
939 $YL A Cpelig Hled (sl (o3 i 5l Lol g 4y dme inloj] (slaylod o (ygpiwiop clale BB as S
» WI Sgls ) Lewdly ygyiwiey clale il o Gili8l cpl oy Jisl s S Sluws] u“j 5,8es g0

1TNF-a



AR $hilo] 5 53,580 oS/ .. ke S o il T Cennidig pr yolisg o35 51 (i 3y — sode)

olalef] skl 3l @l g il e slogls 1 3V (P<e/o)) ()l sino ooty gl | pug @235 59, 9 oam g,
s (pSile codal Comdds gl wlol .ol odd (5,155 F Jgda 1 Shess sla JoSeb ojluil g dlaws uSlie p
Sl 555 a5 Sen 285 1B alofl slo o 8 o5 Jaa3 (s 5 inen 1+ ) 5S35 sla s
A eoliog jled sly (P=2/2Y) (o)l size joboas a8 54 Y/+Y 5 VO ity A pooling g dalis slajlowd (gl S
3 A uelig 5 o5 (535K | g JsSilgp b 55 (P<-1-0) s sine il 39 YL 2815 e &
S JoSJe8 o 3 A el g a8 Cuwl ous dlpiiny [(Trojacanec et al., 2012) cuwl o (5,155 (59,5~
Cawl 08 Sty s [(Rizzo et al., 2007) 5)ls JsSed J5b Jool il cdale b g JoSJgd ot b (Soo 3
s Shae 5 JsSilh s 555lslp Alax 5] olaass 5 (Silylie (slasild 55 enins sy jpe] slls Sl 5 S

(Turketal., 2011) sitwd 15,0 3,5 pue>

)5 o b slagls o laass slaJySsh o3l 5 oluss (Sile s cislejl slolos 51 F Sy

P-value SEM ' ialesT gl ylous JoSd g
ol gA wald
Y s YISY YV rodhee B 5 5SS ki L (glo JsSlgb oluws
YO 3 \Io# V) Sockos AU LDy ko b (sla J5Slsh oluws
fJeY Y Y/-Y 1104 rodea Vo 3l 1555 kb b slaJsSss
<IOY “IFA \0/0F Ny Groskeo) JsSadsd o038 531 o3l
Jyis ke Vo G A eeling 5 (gl plsie a4 aoyo 1T WIS s 2o Ve Gay59) vl Jolis (ctlejl (glolas )
(ol

o pll g, ¥e alol b b g0 cialesT slales 8,5

5 CSup a8l T 513 Slac St ol o0 S5 sl Jg gt ot > G ol 5 (s o (S

S ooty ol (Siam i85 Cigmysh o (31 )8 1 €5 Ay 4 A ealizg o 18 Sl (1AM ST
Slo o 3 €5 ol hoys 5061 ol sl g5 > I JySgh 0 U5 sl lele 5 JsSlsp 03y s
VY55 A Cpalig Jlas (sl 9 2uoyd YOIV sals jle (gl ol duoyd sl oad 031y (3)i5 0 Jodo 1> ivlo)]
i3l (P=2/V4) 395 o gixe (g )lal ylas 5l BB cpl ]S )3 o yd ATV dgas IS g3 b 48 ol 0399 duo )
clale (gose Gl gbian o A polisg JoSo 3205 586 Co S ] Cundg 3ge 9 J5Sgh 45, o
Mine Gl s I dne (38l dge cul & Mz pp Wl (2l S Mo)d 3 dge > Kl e Lewdly )3 (gt
o4yl (Trojacanec et al., 2012) S5 ldise Lidgh 0 A pelig jl edliiwl 15U cod o1 Ao ys j> (P<+/-0)
Oyl 90 Cudibge b (5590l SYMR] 5 oo )0 A poling clale o (gld xe b3l (Jukola et al., 1996) .cuwl ouds
JoSo 18U cod ol S o pd 3 (g5 xe olas | (Iwanska and Strusinska 1997) 65,50 saalie cguae puil
olaxe (Rezaee et al., 2015) (\WAY 4, Kan o Lo, old L) S dwgh 53 .00, sdalie ADSE sl

1Schweigert



VFeF o ylezéyplais o )lgz 9 oloety 8,90 </l (ol pole 4yl Y

2550 b L slagls )3 (i a0 Shes 51 alojl sloless 31D Jg

|l sl e EXWY SUCL3I KY) Jut W
P-value SEM ombsg A by
Yo AY o5 sluss
AR o0 AT/ Yo/va (2 3) gl gl > )8
AN - VBY (+/¥=+Al-3) &y (Olisodol abold 1o y> AD) itanl g989 Jlazs|
N4 /-0 $l.5 /vy il 5 e 0 BYY (lajg, o ] (438 o )
(22p)

aloles Gy (Sl Jsi) ke Vo Gu3) A reliag 5 (Ligsh olsis a0y </ LIS s ) oo Ve 32y5) aals Jols calol (slojloss )

A5 plomil oy Yo alol Ll > (polojl

oo (B ypas 0,5luiS Jlade ¢ B pas ddsle 45 g Jlade > olds o 4 Jlaia] 4 calisee Cllllas guls jd cogles
o sl el §) g B B YD by oy 48y Cowd | gl a3l ioles] ol Jad g 4l o 0 A pelig
Gl il il b ] £48 sl ol oad (5,155 0 Jgds 55 adulos] (sl )l 1l cow il £489 Jloas!

S 5 i

O [y A paling 32)5 b s oS5 slaJssss 5YL 2l 5 ST (ol 3 Shos 2gu0 ilejl ol b
E5 950 Al iy Cped G b el Dl b iy (o imgd (08,50 )8 18U cod die a5 Sles Lol ol
al 58390 gl loj & G B2y 5 o e amlie (e 9 A (yelng B2y

S el
5 Py odine Bl Gl €y pyime Jole o o 4 S5 (gl 5 cutS €8, p e Jusyy 5l ol L
53503 )l 1y bo ptalesl ol glizl )3 &8 S p00 osige BT iz g pyime A5 o

&b
cslaingy d i s Juab )3 39 (syed SloglS (55 g ymefer 9 b Clgilie Jieadsi 03)ly »» AD3E ShCG
20-30 (2)25 « obs pyle
REFERENCES
Al-Gubory, K. H., Ceballos-Picot, I., Nicole, A., Bolifraud, P., Germain, G., Michaud, M., Mayeur,
C. and Blachier, F. (2005). Changes in activities of superoxide dismutase, nitric oxide synthase,
glutathione-dependent enzymes and the incidence of apoptosis in sheep corpus luteum during
the estrous cycle. Biochim. Biophys. Acta - Gen. Subj. 1725(3): 348-357.
Ayalon, N. (1978). A review of embryonic mortality in cattle. Reproduction 54(2): 483-493.
Bartlett, P. C., Kirk, J. H. and Mather, E. C. (1986). Repeated insemination in Michigan Holstein-
Friesian cattle: Incidence, descriptive epidemiology and estimated economic impact.

Theriogenology 26(3): 309-322.
Behrman, H. R., Aten, R. F. and Behrman, H. R. (1991). Evidence that hydrogen peroxide blocks



FFY $hilo] 5 53,580 oS/ .. ke S o il T Cennidig pr yolisg o35 51 (i 3y — sode)

hormone-sensitive cholesterol transport into mitochondria of rat luteal cells. Endocrinology
128(6): 2958-2966.

Buege, J. A. and Aust, S. D. (1978). [30] Microsomal lipid peroxidation. In: Methods in enzymology,
Vol. 52, 302-310. Elsevier.

Carlson, J. (1995). Stimulation of progesterone secretion in dispersed cells of rat corpora lutea by
antioxidants. Steroids 60(3): 272-276.

Celi, P. (2011). Studies on Veterinary Medicine. (L. Mandelker and P. Vajdovich, Eds.)Oxidative
Stress in Applied Basic Research and Clinical Practice. (pp191-231). Totowa, NJ: Humana
Press.

Fraile-Bermudez, A. B., Kortajarena, M., Zarrazquin, I., Maquibar, A., Yanguas, J. J., Sanchez-
Fernandez, C. E., Gil, J., Irazusta, A. and Ruiz-Litago, F. (2015). Relationship between physical
activity and markers of oxidative stress in independent community-living elderly individuals.
Exp. Gerontol. 70: 26-31. Elsevier Inc.

Islabdo, N. (1982). Page 201 in Vitamins: Their metabolism in man and in domestic animals. Nobel.
Sdo Paulo.

Iwanska, S. and Strusifiska, D. (1997). The effect of beta-carotene and vitamins A, D3 and E on some
reproductive parameters in cows. Acta Vet. Hung. 45(1): 95-107.

Jin, L., Yan, S., Shi, B., Bao, H., Gong, J., Guo, X. and Li, J. (2014). Effects of vitamin A on the
milk performance, antioxidant functions and immune functions of dairy cows. Anim. Feed Sci.
Technol. 192: 15-23. Elsevier B.V.

Jukola, E., Hakkarainen, J., Saloniemi, H. and Sankarl, S. (1996). Blood Selenium, Vitamin E,
Vitamin A, and B-Carotene Concentrations and Udder Health, Fertility Treatments, and
Fertility. J. Dairy Sci. 79(5): 838-845. Elsevier.

Katagiri, S. and Takahashi, Y. (2004). Changes in EGF concentrations during estrous cycle in bovine
endometrium and their alterations in repeat breeder cows. Theriogenology 62(1-2): 103-112.

Kleczkowski, M., Klucinski, W., Sikora, J. and Zdanowicz, M. (2004). Role of antioxidants in the
protection against oxidative stress in cattle--trace elements and enzymatic mechanisms (Part 3).
Pol. J. Vet. Sci. 7(3): 233-240.

Miller, J. K., Brzezinska-Slebodzinska, E. and Madsen, F. C. (1993). Oxidative Stress, Antioxidants,
and Animal Function. J. Dairy Sci. 76(9): 2812-2823.

Palace, V. P., Khaper, N., Qin, Q. and Singal, P. K. (1999). Antioxidant potentials of vitamin A and
carotenoids and their relevance to heart disease. Free Radic. Biol. Med. 26(5-6): 746-761
Perez-Marin, C. C., Moreno, L. M. and Calero, G. V. (2011). Clinical approach to the repeat breeder

cow syndrome. 4 Bird’s-Eye View Vet. Med. 18: 337-362.

Rizzo, A., Minoia, G., Trisolini, C., Manca, R. and Sciorsci, R. L. (2007). Concentrations of free
radicals and beta-endorphins in repeat breeder cows. Anim. Reprod. Sci. 100(3-4): 257-263.

Schweigert, F. and Zucker, H. (1985). Individual Bovine Follicles of Different Quality. F. Reprod.
Fert 82(1): 575-579.

Sehirli, O., Tozan, A., Omurtag, G. Z., Cetinel, S., Contuk, G., Gedik, N. and Sener, G. (2008).
Protective effect of resveratrol against naphthalene-induced oxidative stress in  mice.
Ecotoxicol. Environ. Saf. 71(1): 301-308. Netherlands.

Shi, H., Yan, S., Jin, L., Shi, B. and Guo, X. (2016). Vitamin A affects the expression of antioxidant
genes in&amp;nbsp;bovine mammary epithelial cells with oxidative stress induced by
diethylene triamine-nitric oxide. Czech J. Anim. Sci. 61(No. 3): 117-126.

Soni, Y. K., Mehrotra, S., Singh, G., Das, G. K., Kumar, A., Awase, M. and Gahlot, M. (2014).
Oxidative stress and progesterone profile in repeat breeding cows. Vet. Pract. 213.

Trojacanec, S., Bobo§, S. and Paji¢, M. (2012). Inflfluence of p-carotene and vitamin A
supplementation on the ovarian activity of dairy cows with chronic fertility impairment. Vet.
Arh. 82(6): 567-575.

Turk, R., Samardzija, M. and Baci¢, G. (2011). Oxidative stress and reproductive disorders in dairy
cows. Marek, ER, Dairy cows Nutr. Fertil. milk Prod. Nov. Sci. Publ. New York, USA 57-98.



VFeF o ylezéyplais o )lgz 9 oloety 8,90 </l (ol pole 4yl \AA

Vaskova, J., Patlevi¢, P., Vasko, L. and Kluchova, D. (2014). Prenatal effects of retinoic acid on
lumbar spinal cord development and liver antioxidants in rats. Acta Histochem. 116(5): 855—
862.

Villarroel, A., Martino, A., BonDurant, R. H., Deletang, F. and Sischo, W. M. (2004). Effect of post-
insemination supplementation with PRID on pregnancy in repeat-breeder Holstein cows.
Theriogenology 61(7-8): 1513-1520.

Weiss, W. P. (1998). Requirements of Fat-soluble Vitamins for Dairy Cows: A Review. J. Dairy Sci.
81(9): 2493-2501.

Zhang, T., Wang, Z., Wang, X., Sun, W., Cui, X,, Li, R. and Li, G. (2019). Effects of vitamin A on
antioxidant functions, immune functions and production performance in male sika deer (Cervus
nippon) during the first antler growth period. Ital. J. Anim. Sci. 18(1): 98-104. Informa
Healthcare USA, Inc.



