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Abstract

Synchronization of reproduction is used to increase the fertility rate and increase the
number of lambs. Synchronization with a sponge containing Flujeston acetate can
significantly increase the fertility rate. Flujeston acetate is a type of progesterone, which
gives the best results if a sponge coated with this drug is used for 14 days in the vagina
of sheep. The effect of progestins in the estrous synchronization protocol means
stimulation and achieving synchrony in follicular growth, maturation and ovulation. It is
important to know the possible changes in another tissues after using the sponge
containing progesterone and it should be followed up in livestock. In this study was
found that after 13 days treatment with sponges and sampling in 14. Also, about the
animal bloods biochemistry state, the concentration of cholesterol, LDL, HDL,
phosphorus, calcium, magnesium, total protein, aloumin, creatinine and glucose and the
activity of ALP and LDH enzymes were decreased. But the level of blood urea and the
activity of ALT and AST enzymes were increased.

Keywords: Estrus Synchronization, Progesterone , Biochemical Parameters, Romanov
Sheep, Hematological Parameters.

1. Department of Clinical Sciences, Faculty of Veterinary Medicine, Bu-Ali Sina University, Hamedan,
Iran.

2. Department of Animal Science, Faculty of Agriculture, Bu-Ali Sina University, Hamedan, Iran.
“Corresponding author: f.kaviani@basu.ac.ir

DOI: 10.22075/jvIr.2024.35833.1138

Received: 06.04.2024

Accepted:12.09.2024

How to Cite this Article:

Kaviani, F., Yavari, M., Babayi, M., & Ganji, F. (2024). Investigating changes in blood biochemical and
hematological profile of Romanov breed sheep during estrus synchronization using flugestin acetate
sponge. Journal of Veterinary Medicine & Laboratory,16(1), 55-62

d0i:10.22075/jvIr.2024.35833.1138



https://orcid.org/0000-0001-6835-7725
mailto:f.kaviani@basu.ac.ir
https://jvlr.semnan.ac.ir/article_9218.html?lang=en
https://jvlr.semnan.ac.ir/
https://portal.issn.org/resource/ISSN/2821-0506

Ly

LI (S 301> (AR Lo 31 Sliind alomo

https:/jvir.semnan.ac.ir/ : alsw S axivo

2821-0506 : Ll

33 IiwgS (wlai(y9s 9 0w (2 bomiont J1lg o Ol paedd (o) 2
Olw! yghamms gld ! 5l oaliws] b Jdoud g5lwylojon 13 GBgilog,

TS dabll ¢ bl dexe ) (sysb e X bglS by

EWEVES

sl @bl b ilo plRen 0900 ol Jro Mg sile plen jlop S (2l g ays)l 5 Gl cae
P8 A3 pilsn (o5 Sl psiungls w3 (IS pSetx Sogo & 1y s E5 Slgie Sl Gsiunsl
2 osiion flagdie Jobs ams (e (IkesS (ly )3 59y V¥ e ay gl ol @ il il Sl ool &5
@ dgl Cul (IS Sz g g5 ( JoSgh Ay 3 (Saler @ oliwd 5§ S8 sline @ (o (il Glojer STy
ol g3 D98 (6380 e 50 Wb g sl Caonl b g yiwien (ol guiawl | edlail o o b la cdl BL i) il s
NP e ol ¥road aiblyyy oad (o)l gihnl Boileg) (laidusS (lid (5 9 (155 (cordon Ol ooy p 4 adlllas
39y g S0D (gl lejer (oxd a5l o) VW e 4 il (gt gld o5 e ¥e (g5l il ) eliul L Sgile,
s pasiiio pyw (olowdon Sy g (olidigs (yp b b el (S uged gidel (35 @)1 5l Gy JSew NY
wegad > Oezxed b Wby g Sl (i) Vb 4 bgje o andly (LIl (I mal b dde (la JolS pU
23l Clleb g SIS g il S ol (B SB35 cm e ol ind HDL LDL (Jg s clale jii pls cmady

g 4l 33l AST g ALT (ela o5l culled 5 55 039l e Ll iy yials' LDH 5 ALP sl

(S5 gled Ol (Bgilogy MhwsS  combon Ol e (g g e dod (gile oloj oa g0l glasjlg

Mo L e gy olRuiily (S jpels 208ily (2l ) pole yisu Hbskul W)
Mo L e gy olRasily (g5,5li8” 0a8iiily Y

f.kaviani@basu.ac.ir : Jytue o it

DOI: 10.22075/jvIr.2024.35833.1138
VEY/ANA bl

VBT EINY il

Y ojlaud ¢ V5 090 ¢ SCijueld u.ebli.wloj Oligiss dle - o, San 5 SLolS .

(o]
P


https://orcid.org/0000-0001-6835-7725
mailto:f.kaviani@basu.ac.ir
https://jvlr.semnan.ac.ir/article_9218.html?lang=fa
https://jvlr.semnan.ac.ir/
https://portal.issn.org/resource/ISSN/2821-0506

° . AT S g0 - i oerme (e Qe o6l g gyl

Cygo & p,SlS YA £ VAY 55 pnSko b dllwgd
Eopd 3l b bad bl bl pll e Solas
oy b pll cuslio (ga) b IS 0 oleyy sl
Ao g 92) 0yiluiSy (oS 5 axdg) ddgle Jolds (Bpuan
@ adlas Job )3 bine g (iebag Slge 5 (S
A piawd Ko S g ol 0 331 jg0

pU L gl Jldapine (o (giluglejen jobte
(ST, ply cpoly sl il <8 ,0) Flurojest ¢,
YA S5 5T Jsb & Slial gtucsls o5 oo B+ (55>
KoLl 5l eolawl b lapmawl b edlaiwl  jie Le
G ol Ao K e bodd Jsasds oguatte
ialojl 09)5 (o jien dan 3l 515 )3 39, WY s
b v zy8 b gawl ol 13 51 8 b el )3
d]).g o.)lib»l.))y J)L.us 9 3]90 PL"" 9 99 X W) G:}o.c..\.\o
Gde (ol e b Jsaeds gl o (6,105 bl
sl S5 4 pY Adg)B lagiee Gl S bl gy Y
2 5 3b bl (SSgigw jo) YO 5l ey addlas ol 5
ool anols 51 ki 590 ply sl pae eSO g
A Bl

(S99 9 owdom ¢ (S slaygSh (pyp polale &
sl a5 el b gy Spals J) xS s
590 WY xR (s> 9 SIS gl I ey 656555
4 P phS Sl o wges jlcd)S el a
s S les olSzs b Jsbo o 956 5 w5
onjlo S ,i) Vet cell counter sewlab Sslogsl
Wb (o (g

Slop o (F9oy9m 9 (cerdon slaygSE (Sojlul sl
2> Ve i 3 ptalojl bl Gloj b osd (gpslaes
b ogpeion o gaw L5 5SS sl
&y a3 S5ojlul (ELISA) cuSgige S I odlizul
ToredS Jold ordon sloygSl ooy cllE )
(Xylidyl blue) "s 50 (Uvtest) ¥,aus (CPC)

(BCG) °imegdl (BiUret) ¥iops pb oubigy

! -Calcium(Ca)

2 -Phosphate(Ph)

3 - Magnesium(Mg)
4 - Total protein(TP)

EPRTSY

o olall Cueal s 4 wiesS )
senlig Ll ol Jlaygs g lofsg Cusbge Sl (g)5liS
SIS 9 Uhign > e g gty 4 Cus
Ol el onl 4> pl 5l 687 ()90 0 s edidunsS
KidweS hyap dis )0 npe dlial 4 obcwd gy
g oole gl BT L L Ghyen Cupte b
Sl Rl olaidl (g)90500 B3, olper (ingl
Cad )b (9 05 lpl > WhesS Jn SIS
Copday blie pyoie Cwl (o glp o)y
davly 4 (erdys 3o 30 Vb o)l 5l e
Job op yegSpe E5 g liop E5 LRI
(Abu-Ghazal, 2010; Ali, 2007) 554

oRlPl ) euedil Shpde gy (b ileplejen
(Didarkhah, 2018) wib e dibwgS Jteddgs losl,
W) bhwgio 59, VA BN 5l o adjp Job didusS
Abecia et al., 2012; Grant et ) col ysze (jo,
Cople (lp I Sess 5 Jb W . (al., 2011
5 odlitl ool 03,08 ogud 4y MiwsS tary
o aiél @hol o o Jto ofly S5 (laolSie
GoF ol Js 4 g 59 VIV G 4 ggifon
gl iy Glojyd ol (S92)55 (g galS (SHas
(LOpez-Sebastian et al., 2007) >4 0 pbxl
€l (Bl Sles > i el Sl oo (Sgeygn Sl
~09os9 aw GBI 0k 3 & gysk 4 9
penlss SGlslen 5 andom (oril Sl sals o
Lld 3l caz 5 lgie Sl ol 5 aBT 56,
Sly omimen 3L oaiS S8 Gideid g )low
Ol 4 dog il plojen la by yide (225L
Olejen p3b 4 adlbo cpl cplpls )l Cuonl candsn
il giuasld 550 b )l ganl (o ) b il
Wl NdwsS (95 (oo 9 Siplen b )35
Lol

5 P95 9319

Oliw e 5> @ly (Gyg el gaime S 3 gk
oy plsl 4 ole ¥ (b 2 Ve Sl a5 ol
226 5 A5 slagie gl (BSige ablee bl 3l
b o GBgilegy 315 Giwe ol ¥e dagl il pas



L5516 31 pliSmed (gl s ol el Ll g
(P>+1-0 ) Jgi) 395 )l sine

9 elS and Jold g3 pyw )3 (Sane e paw
oo aalS add oS asl halS o |38 aiawl b b3 juke
(P =+1-0) (FJsa2)5: o sime

gl Ll 53 o 5o 3l 5 5 gy o
aSde g duglie gidnl o bl b awslie > ()35
s ALP (o w3l 5 cosdl 5 g JUs o s
(Sen JBg lp Liels opl a8 adl el LDH
v (P<0.05) cusl 0390 s gxe LDH g 00
Sl 88wl sl 5o ALT 5 AST (elagsyl
(P S+/+0) (0Jgd>) ¢ 4l sxe ALT

o9l (sop e g Ll (il S g SIS oy il
(FJgis )og s gme il S clale ciglas ccdly i3l

p <./ )
95l (o ghaw =) g
(NG/MI)cyg yiuwe y il S
09,5
1.41+0.441 =IN
3.2340.753 9 5isn 3 ax

odd (owyp JolS (g3 sladigel Jolw Cunsg ~Y Jgua
Silagil Jghos 5kt olSzus |

B White Sl
p?]si? Eosinoph | Monocyt | Neutroph | Lymphoc blood
) (Al (%)e (%)ile (e Jeell
y (cell/ul 9,5
ids
+0.32 +2.10 +4.47 +13.31 +12.12 +950 il
0.06 1.41 3.32 43.65 49.82 9100 &
iy
Slam
a +0.47 +0.33 +11.97 +13.01 +6860 n
0.92 1.03 52.8 45,64 13733 f‘;
<)

» HDL 5 LDL S 5 (JoydS” (oo ¥ Jgoa
Sl ygiugld b ()L gl Jlam 5 S8 (iS5

HDL(mg/dl) | LDL(mg/dl) Tg(mg/dl) Chol(mg/dl) |yl
09,5
30/63+5/40 13/86+3/18 18/87+7/36 52/27+14/38 il §) )3
&l
23/43+5/58 13/00+4/73 20/72+6/49 48/80+14/36 ol 3 dny
sl

JB GllhesS 553 )3 maiie 9 peedS aud l5e —€ Joua

il (gtucgld b (6515 idl 5l s

Mg(mg/dl) Ca(m | Phos(mg/dl) ol
I
g/dl) 09,5
1/90+0/34 706+ | 5/27+1/47 il §) U5
2/90
0/76+0/53* 6/07+ 4/94+1/13 6138 gl 31 dm
1/06

sl oas 43,3 L s pvalue<0.05 (ojls oxo plawst

(CHOD-PAP) ¥ s ,zls (GOD-PAP) 55,16
(JAFFE) .S {(GPO-PAP) 8. .15 5
OSEs b uBgped  (Urease-GLDH) o,
& b uSgped ¢ (Direct Enzymatic)” ol
cdld wyp lp o (Direct Enzymatic) "W\
oY1 (IFCC) 7jljauil sgiel @lijluw] (sla o]
(DGKC) " blaws T (IFCC) 5Ll el
093l ook < 51 (DGKC) Y 55,0y olsY
o s oles b 03l

Alpha S s )5 YUl ol 5l ookl b owdow
b zols cols p ey pbl 4 (o)) cale) Classic
C8)S )8 wyy dyge T-TESE s 4 SPSS )38 p 5
25 pascde (gl LT 1 osel Cands ol gwyp
sl et Sy p gyl ol @il &
S pSoilul ls .l HIIS 6 GGyl 5 (ondon
gdwl Sl dn g B iS5 50 Ggytelen olie
P9V Jor gpb 4 )18

Slegil (Jobo T byled olwd b (s sladiges
Loosd and (bymS ouze g S5 ey
S JodS S 2w 185 )13 adlllan 390 098y Se

Paw lalpd )5 g5 dpi

(P>+1-0)(Y Jgi)o95

L

6 - Glucose(GLU)

7 - Cholesterol((Chol)

8 - Triglyceride(Tg)

9 - Creatinine(Cr)

10. Urea

11 L ow-density lipoprotein(LDL)
2. High-density lipoprotein (HDL)
13. Aspartate aminotransferase(AST)
14_ Alanine transaminase(ALT)

15_ Alkaline phosphatase(ALP)

16_ Lactate dehydrogenase(LDH)

Y ojlaud ¢ V5 090 ¢ SCijueld u.ebli.wloj Oligisd aloee - oy San 5 SLolS .

o
>



[0}
o

. S € eog([0 - e aar (g e o6lo g0 e

b5k o) ml cdld obj o b Ggtaden
2 ol e 5 (S il ol 4 amoee 38l
@ Qoo Bpae Adlie NydSoy pedplio
gaw il el g plal > (Shes ©j9e
oo il 5 ol ond HDL 4 LDL «Jgymls
Prior et al., ) cul sad adllas oyl 3 b S 65
eSoyde o gawl I oodlazul LI .(2014
A5 o3 Jo sl gaw (il WdwsS )3 gyt
OMiawsS 95 aiges ,> .(Hassanein et al., 1999)
5 <8l el mijite 5 shud ol o ialojl 350
Ol Slidod gy o gne wajie )5S sl iR ]
9 iz slaggere ol sl dly & Jad e
Syl Sagayen g 2l S92y mijsie (o gaw
Comd 9 0389 mijsie (sop Qlaw Cusl (S (i
A3 yusi |y 0D 0} w2 it 4 oS

L adlas & ,5.(O’Shaughnessy et al., 2001)
5 A mijsie mhaw (95 0 (gpwiey gaw Ll
MuUneyyirci-) se o3, law Lials g dxe
ol (55 miawl 3, LI (Delale et al., 1998
blowdl ) maje g S Chale (gafon ol
o S gl a8 el il e ) e bol cdty
ol IS o (g o p Sl i (o 50
Ol (I Candy ) g e odalie st
&S awl j> (Kadzere et al., 1997) 1S o i
relS e didurgS 53 (p)5 (o)D) (p MLy L
Gpae 50 bl 5 cwl aslh Jiall 5, 4l dm 05
05 medS Gl o) W5l s g yiwfen (Sgyde
olesen ,> .(Hassanein et al., 1999) sy L |,
b oy VWb > guargd b (Shes didusS (gl
5 .(Juma, 2010) cél Lials oygd wadS 5 iol38l
Oan Ol oS gaul Lulyd )3 oad plxl iags
Oaswlan 8l il ey el aw g osS
(Kalkhoff, 1982) 54 o gy maad b1 cecly
2586 cpl il s b (il plojen as
b S » o il gljen 1 g mlss
ol 4Bl G581 ragdl g S g cmgigalS
.(Melnyk et al., 2022)

GRS N0 Gy > pgteasld b gile plejen
Omontese et al., ) 15 osnalie 95 pb uSgp

b il b Glise 5 sl 9 B (e —0 Jgua
il ams 5 LS s o5 > LDH 4 ALT (ALP

Oliwl ewgls b (g,

LDH( ALT( AST( ALP( Alb( TP( ol
1U/L) 1U/L) 1U/L) 1U/L) g/dl) g/dl) 5s
1222/2 30/59+25/ 13/60+5 137/63+59/ 4/41+0 71780 &) gl 3l 3
7+218/ 66 157 60 138 /88

41
785/23 55/40+19/ 14/60+4 114/53+25/ 3/32+0 4/99+0 &3S gl | Any
+204/1 13* /57 22 /56% 187%

o

cCuol o 48,3 L > pvalue<0.05 (o jls gxo pdaws
B b (85 53 0yl 5 uilS SHIS Bl =T g
Sl Oguld &8 c».awl s 9

Cr(mg/dl) | Urea(mg/dl) | Glu(mg/dl) 09,5
1/37+0/43 16/04+4/88 | 32/59+14/15 | (¢ liSpinl jl Jb
0/65+0/12* | 20/42+5/87 | 28/45+10/52 | (¢3S pminl jl un

Conl ods 43,3 L5 > pvalue<0.05 ¢y ino pdawst
—iel laidess (wldg (o)) ol adlas
Sy (ysb A guiml g MidweS b dunlde 3 ol (5,08
Sial5dl ) o aly 2lidl Al s (gla JulS slass &5
2 Gl 039 b Lidgyiel duoyd 8y GV dawly 4
Conl o Jool> cox opl 35 (e S0 sl Ghagly
i a8 Jb > duilS s Cuwerd Sl 4
Omontese et al., ) cwl awsly jalél o Ly 5o
sl el (2l ur Sy olyis 4 il (2017
Ay & 4 &S 29d (oo Ofly b e 3 (Sl
(Ojeda-Hernandez et al., 2019) cuwl St
9 g Slg o kulud ol o b oSt u)
b il glojen ) opioman S (0 028 |y (Lidg s
2ol 5oy VF e a4y 3y 50 Oliwl ygtuseld (gols puitw]
s W o & o jesas 4 b CuweS il
Omontese et al., ) g Lbw sl JslS sals

.(2017
B SB  Ggraasld ol ginl jlodlinal )3 (pien
Melnyk et al., ) 15 osalio CuwsS) sl iol58l
b GhibesS opdsn o 558 (ogas > (2022
Jam o3 HDL g LDL ¢ gyl uls 4 as g5
2 g &8l Gl b5 o g el ()l gl
Melnyk et al., ) us Jobs as uod 3o Ses
e &5 A5 adede oy> Cl p adllae | (2022




O S5 chle g 29d e Jlb A5 595558
.(Lee etal., 2020) 1L o il3l

Ol 56 e (sl dgeg b S o 5 L
ool 4 cwglie o (Varanis et al., 2021) ub .
il g Col odaliio BB 5yl slel > didusS
@ 9 SNhas Sacdl bug (gl davly b S5lS
gl danly b 5o Sl omimen ol aidly alS
B 9 L 3 (ed b awlie 3 (yl05k Bl
> Eob gl b Sl gy JB b«
daiino |y blgs o gylo)b Blol 1o pdgual 4 Gua il
Schlumbohm et ) sl 83,5 b cov 565 4 Mol
3 Ogrmion ol s 4 el gl ol &8 (al., 1997
wlo chle b sings il lojen 3wl pls (95
038 0> [y SIS > Al 5 Wy ol
sloasl 4 4545 L (Hassanein et al., 1999) ..l
sk Jlai 500 (slaply 53 (il aw ool Cussy
ol eamd i & cuol aBl ialS b bse
pees L Gl cpdice Adb o cpislS sl S
@ Mo g ) ol Cundy Wlgie Greisn
—Ubge Oleyd 3 &5 Bl oSen 5 ol &S g5k
I oolfee o8l s b GrenSgns b
0P)les GRS g il)S e (IS sl (g e
SR GhgR 5> (ixed )5 oMl (e g i
cl ol Doy ceb opuien a5 Ad ool L
» (Leeetal., 2020) ubs Sbgyss | Jeols (554l
g oVle 3 GlawesS > Seigdpd lpd ()
2 bl > il gloj 3 o8 ol ptals
(Sarmin et al., 2021) 1 oanlie

O9Fian e jlodliial b pol hagh )5 (picren
bulyd ) 5o o cpl oS o bl (Ll G5 o))
Sarmin et al., ) col odd od KaweS ;> iuwl
@ ogyon jl il Jolbs mli & aeg L (2021
sloygst p dlge (Sily b el o)
ol 335 o iy ML Sse (ondisn 9 Sidglen
25 bl 1503 by Sl idgS )> (ow)

&8l o)l

WSome Ghagk onl ) o anlaie pMel By
Lyl bl ol

WhwgS ) Sl Geuedd b gile ljen (2017
l oeSgn JUg (il gy omegd] GljEl Slaes
b LdwgS il glojer .(Juma, 2010) sy lis
ORS00 Garion S oyt £S5 ke £ gl il
e 3 b Gl regdl e 5 (1alST ]y (s P
O (P55 e V0) WLyl oslisl b i3y
.(Hassanein et al., 1999) s Jobs zbs

bl U5g s GlSY culled adllas oyl (5 piored
oM Lawg p 51 oalazl j> aS dgy 03,8 Iy (gl sime
Hayashi, ) col ous osalie mals ol 56 ige
3 2 ey JB Il Slg e gpday (1992
asly (ALT) jhuel il ¥l ales 5l o0S o
Slg o g puwiep & Cunl odb L Clddsy .asl
Uil 4 e g ST s 1y gyl 5l b (oS
o8> » (AST) jlel uily cbjlwl o ALT g
U ol aogr bl osle (sla yoge 10 039 4y 5l ol 20
Lol i o cwl sas adb ol o b
ol o Gl ) Sl Gl g peden
i b o2l L e (0 b ol il
Conl HinsS sladgls 5,0 9 (ERK) Jobos 2,6
&S gl adllas > pizen .(TOyoda et al., 2012)
O g opMlwgy o eolatwl L 3oy e W
» (Juma et al., 2009) cul asl, ulél ALT
9 O9wian See b gl (il lojen
sdnlio S laml cullad il 55 s Wliwg
Caol 039 b gme joSB 9 ya (dy &5 Wb
3 shes luiwsS ,> (Hassanein et al., 1999)
oIR8 o ol pgtuagl b gile Glojen
A5 g S5 mew .(Juma, 2010) culs
SinlS gy VF S g gl ool S5 L o luidwgS
Kl SIS i o > S5 pedplis il
(Wang et al., 2012) cul jlgiol 55555555

2Oy g B i ] bulys o
LaBorde ) mb o ials o] oyw cbale bl WSe
Bpae b ol o 5> aubl > (di=e (et al., 1999

sl p Geyeian Sl S N (grielan

Y ojlaud ¢ V5 090 ¢ SCijueld u.m&wloj Oligiss dle - o, San 5 SLolS .

P
.



. S € eog([0 - e aar (g e o6lo g0 e

P
—

References

Abecia, J., Forcada, F., & Gonzéalez-Bulnes, A. (2012). Hormonal control of reproduction in small
ruminants. Animal reproduction science, 130(3-4), 173-179 .

Abu-Ghazal, B. M. A. (2010). Different estrous induction protocols during the non-breeding season in
Assaf ewes

Ali, A. (2007). Effect of time of eCG administration on follicular response and reproductive performance
of FGA-treated Ossimi ewes. Small Ruminant Research, 72(1), 33-37 .

Didarkhah, M. (2018). Overview browsing the different methods of synchronizing and triggering
ovulation. Journal of Biosafety, 10, 31-46 .

Grant, J., Abreu, F., Hojer, N., Fields, S., Perry, B., & Perry, G. (2011). Influence of inducing luteal
regression before a modified controlled internal drug-releasing device treatment on control of
follicular development. Journal of animal science, 89(11), 3531-3541 .

Hassanein, M., Hussein, S., & Hayat, H. (1999). Some biochemical studies during estrous cycle and after
synchronization in Barki ewes. The Egyptian Journal of Biochemistry, 17(2), 281-299 .

Hayashi, T. (1992). Effect of prostaglandin E2 on plasma lactic dehydrogenase activity in (NZBx NZW)
F1 mice with a chronic infection of lactic dehydrogenase virus. Journal of comparative
pathology, 107(1), 41-48 .

Juma, F .(2010) .Effect of Prostaglandin and PMSG on prolificacy and some serum biochemical changes
of Hamdani ewes synchronized with intravaginal progestagen. Al-Anbar J. Vet. Sci, 3(2), 28-35 .

Juma, F., Maroff, N., & Mahmood, K. (2009). Effect of some hormones on reproductive performance and
some serum biochemical changes in synchronized black goats. Iraqgi Journal of Veterinary
Sciences, 23(2) .

Kadzere, C., Llewelyn, C., & Chivandi, E. (1997). Plasma progesterone, calcium, magnesium and zinc
concentrations from oestrus synchronization to weaning in indigenous goats in Zimbabwe. Small
Ruminant Research, 24(1), 21-26 .

Kalkhoff, R. K. (1982). Metabolic effects of progesterone. American journal of obstetrics and
gynecology, 142(6), 735-738 .

LaBorde, J., Wall, K., Bolon ,B., Kumpe, T., Patton, R., Zheng, Q., Kodell, R., & Young, J. (1999).
Haematology and serum chemistry parameters of the pregnant rat. Laboratory animals, 33(3),
275-287 .

Lee, S. R., Choi, W.-Y., Heo, J. H., Huh, J., Kim, G,, Lee, K.-P., Kwun, H.-J., Shin, H.-J., Baek, 1.-J., &
Hong, E.-J. (2020). Progesterone increases blood glucose via hepatic progesterone receptor
membrane component 1 under limited or impaired action of insulin. Scientific Reports, 10(1),
16316 .

Lopez-Sebastian, A., Gonzélez-Bulnes ,A., Carrizosa, J., Urrutia, B., Diaz-Delfa, C., Santiago-Moreno, J.,
& Gbémez-Brunet, A. (2007). New estrus synchronization and artificial insemination protocol for
goats based on male exposure, progesterone and cloprostenol during the non-breeding season .
Theriogenology, 68(8), 1081-1087 .

Melnyk, V., Karatieieva, O., Kravchenko, O., & Kogut, O. (2022). Hematological and biochemical blood
indicators of young gilts after estrus synchronization. Scientific Papers. Series D. Animal
Science, 65(1) .

Muneyyirci-Delale, O., Nacharaju, V. L., Altura, B. M., & Altura, B. T. (1998). Sex steroid hormones
modulate serum ionized magnesium and calcium levels throughout the menstrual cycle in
women. Fertility and sterility, 69(5), 958-962 .

O’Shaughnessy, A., Muneyyirci-Delale, O., Nacharaju, V., Dalloul, M., Altura, B., & Altura, B. (2001).
Circulating divalent cations in asymptomatic ovarian hyperstimulation and in vitro fertilization
patients. Gynecologic and obstetric investigation, 52(4), 237-242 .

Ojeda-Hernéandez ,F., del Moral-Ventura, S., Capataz-Tafur, J., Pefia-Castro, J., Abad-Zavaleta, J., Chay-
Canul, A., Ramon-Ugalde, J., Ungerfeld, R., & Meza-Villalvazo, V. (2019). Vaginal microbiota
in Pelibuey sheep treated with antimicrobials at the removal of intravaginal sponges impregnated
with flurogestone acetate. Small Ruminant Research, 170, 116-119 .

Omontese, B., Ahmed, H., Salisu, M., Alao, R., & Umar, M. (2017). Changes in haematological
parameters following oestrus synchronization using Fluorogestone Acetate (Fga) intravaginal
sponge in red sokoto does. Journal of Animal Production Ressearch, 29(1), 83-87 .



Prior, J. C., Elliott, T. G., Norman, E., Stajic, V., & Hitchcock, C. L. (2014). Progesterone therapy,
endothelial function and cardiovascular risk factors: a 3-month randomized, placebo-controlled
trial in healthy early postmenopausal women. PLoS One, 9(1), 84698 .

Sarmin, S., Winarsih, S., Hana, A., Astuti, P., & Airin, C. M. (2021). Parameters of blood biochemistry in
different physiological status of fat-tailed sheep. AIP Conference Proceedings ,

Schlumbohm, C., Sporleder, H., Giirtler, H., & Harmeyer, J. (1997). Effect of insulin on glucose and and
fat metabolism in ewes during various reproductive states in normal and hypocalcemia. DTW.
Deutsche tierdrztliche Wochenschrift, 104(9), 359-365 .

Toyoda, Y., Endo, S., Tsuneyama, K., Miyashita, T., Yano, A., Fukami, T., Nakajima, M., & Yokoi, T.
(2012). Mechanism of exacerbative effect of progesterone on drug-induced liver injury.
Toxicological Sciences ,126(1) ,16-27 .

Varanis, L. F. M., Oliveira, K. A., Araljo, C. M., da CRUZ, W. F. G., & Junior, G. (2021). Serum
biochemical reference ranges for pregnant sheep. Bioscience Journal, 37(1), e37036 .

Wang, J., Zhu, X., Chen, C,, Li, X., Gao, Y., Li, P., Zhang, Y., Long, M., Wang, Z., & Liu, G. (2012).
Effect of insulin-like growth factor-1 (IGF-1) on the gluconeogenesis in calf hepatocytes
cultured in vitro. Molecular and cellular biochemistry, 362, 87-91 .

Y ojlaud ¢ V5 090 ¢ SCijueld u.ebli.wloj Oligiss dle - o, San 5 SLolS .

P ¢
—



