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Influence of the season and ovarian follicular size on
hormonal, metabolic and ionic changes of ovarian follicular
fluid in native ewes.
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Abstract

The study was conducted at laboratories of department of animal technical production ,Al-
MusaibTechnicalCollege from 1/2/2011 to 1/2/2012 to investigate some biochemical
composition of ovine follicular fluid in relation to season and follicle size. The female
reproductive organs were collected from slaughter house of province of Karbala .A total of 240
samples of genital tract. The samples were transported to the laboratory within 2-3 hours post
slaughter. The follicular fluid was aspirated from small (>4mm),medium (4-6mm)and large
(< 7mm) follicle .The follicular fluid was stored at -4C° prior to assay. Follicular fluid sample
were analyzed for estrogen hormone, follicle stimulating hormone ,glucose ,cholesterol ,total
protein ,potassium and calcium .The results showed that the mean of estrogen hormone level at
different seasons of the year were highly significant (p<0.01)with an increased follicular
size(diameter) ,while the mean follicle stimulating hormone level decreased highly significant
(p<0.01) with difference in follicular diameter.The mean of cholesterol level at different seasons
of the year wasshowed highly significant increased (p<0.01) in follicular fluid with increased in
follicular size. The mean of glucose level at different seasons of the year increased significantly
(p<0.01) with increased follicular size , while the mean total protein level at different seasons of
the year decreased in highly significant (p<0.01) with enlargement of follicular size.The mean of
potassium level at different seasons of the year decreased highly significant (p<0.01) with
increased follicular size, rather the mean of calcium level at different seasons of the year
increased significantly (p<0.01) with increased follicular size.

173



2015 / (ale /Jg¥) daad) - jdie GG Alaall — dualal) ¢34 S Arals ddaa

dadial)
ore Aalll s @Sy L Ampud) JW Gl 5550 e deal dpla) Ll e adan
e L5 (1) hpmall s culall g o salll o g 50 5 5385 2 s ) A S ol sall g e gt s s Lt i B A
AL Y1 LS Aabud 325 LS ¢ (2) Gial el dubeal) o slid 5 AHIRN ) gall iy Andi 5 351 (yo il g I Jn
LiaVlh A5)le Lladl) alie Y1 (o) 4y peadlly Al Galiad) ) Slailly ¢ (3) g1 4 il B degall oY) 2]
sl saal) e i ol syl 21 Ji g o 8D lad ¥l (e Aaal) Ll Al 55 pmall e geaal 131 ¢(4)
Cllladll Uil Laaa g o8 3 50 (g0 glaill el Al Jill S5 (5,6 )laghound s aliiyl s L) o1aY) 1 )]
ol OS5 Lebdie 05Ss uoall il S gl AN aall Jeas U e e 03 Liad ey An Al LDAL dua))
dalse 5 (8) Csalls Auigasell s AVl s Al ol gall o pall il (gging | (7) a2l LDl ae L
aaa s Adadi e 4 o pa gl Ay i) 5 A Al ety gail (10) DY)y saliall (e 220 5 (9) Ly sad
Gl (11) domr sl gty Be 3 oy &) Ll a5 m sl 3l 538 (S (5 5588 ) 5 (30 Sl
Ben s ((12)05en a3 Ay pll ol S ol b Aol A8De Allo Lge Ailiad Ciillyy Ly 2l Qi)
LAl zlis) G ge Aaaly 5sa oAl Jilall Gl &G Al s aad (13)AELY) oW Jladll (e dcay sl
e 43 Janh g salll a5 SVl 5 ualinll 5 Sy Y15 Al 5 B e el 5 A8 Y15 Ay ) sl A Ay o
Caagd Lt Ll s Gliay sl gliai] o 138 Sy a5 (g Lgandai s L sai )l e 4y ) g padall 5 4l Lgtlalia)
Siads 35 A) G sam)ise el e Al Ll ClisSa e S0 8 ausall Ll A el Adlall Aol
pan i WeiBle 5 (pandlSlls asanli sl saWls (S igoall s DsSISI I i sSUYAa Y5 (g el
Ll Al a8 Ay il 5 Ay pad) BudaS e 38 yral clld Ay jall

Jard) (3 kg 3l gall
Collection of samples <lisll gaa 1

Seall e dyglally 268 Gl zila Cued camall/Al K/ ) pall Y] CILE and 3 Al Cupa |
A 534 o) paias] 38 5 Al D S Al ) e o die 240 Al s A sl Al plaill (5 suY) Ll
O galaill Camen 2012 Dlad A3lal 5 2011 blad e 32all5 L el die 20 ¢ senasy Lo sal Gline 7-30axky 5 AllS
Dental Yol ddaul 3 seall 505 ais 1 ed 60-8 Wl cingl 5 Luain 23l zlai (e lalia 7-50e deludl
g gy (1 8o sall) SllS LU Sleall A03) Lag o o3 Ada0al) oLSa¥) A 515 o) sund) &lu 25 (14)(formula
B e la Sl (3 s2im (8 Sl a3 my5 90,9 38 i kel lall Jslae e s (Sl (uy dld
(15) sl () Jas s B (s

Collection and examination of ovaries il yasd g paa 2

38 s leday 1 53 (Broad |iga|;nent) o adl Bl AL ellh g ol 8 sl leall pe il el ad
clall Jslaay (i e pailaall il &5 aljall Gaiall g Ja il Jleaainly dpanall dday Y15 Aawsdlls a5 ()
(Vernier calipers) 4l iaul s (Follicles) sl (ulds asd & @l o ¢ (Normal saline) (oxukl)
s gl A0 ) Sy ) Cim o ¢ ala 12 gin g ale 1 Lkl () 5 0 el (255 500) (3244 Nichi g 59)
ple 6-4 Lhd @l dawge AN, (<dmm) Ak 4 e B lapkE Spma (V) ekl
(7= mm) S sl ale 7 g g yhad I3 28 5 (4-6mim)

174



2015 / (ale /Jg¥) daad) - jdie GG Alaall — dualal) ¢34 S Arals ddaa

Aspiration of follicular fluid () Jibud) a3
(29- 29 (ld iy sl Adirall (pd suni) Aad yu Aol g iy yall DA mpalaall (e o pal) dild) Cans
).\.:LLSWGMSJ 8 yaall Gly mll e @ enall )ﬂ\d.ahnﬂ).uu.qzwu_\hﬁ(_;BGAJ}(?) °)}‘-")gauge)
a) il Caal Ay gie 4 5l pn A sanadl b g o ¢ 5 Sl Al il Sl sall e smsall o sall Qi
(15) Jalaill (2 jal dcany ae mana s o yal) Ll Ol (pus s0) el 45006 IS Al sl wie 5 ¢ Jalail)

oA Sl i (3) 55 || ol R sh 8 8 (2) 55 || ol LIS Sland (1) 550

Biochemical analysis 435 sesSl) Jallaill 4
s Al s (AccuBind Kit-USA)AS ji (e G jlad sae Jlexinly il jall Sinas 3asall Jisasn 3S 5 50 3
Enzyme Linked Immune Sorbint Assay (ELISA) (Metertch) Sl dauls ol AU ud e
(Cromatest Kit-4S xi (e 4 kad 330 Jlaxidy HSISN 58 5 pali &5 | yla gili 450 (o5« J sk sGermany
Jshss (S PD303 ¢ s)(Spectrophotometer) = swall cibhall Slea a5 43 pall 48 LI JSA (<Spain)
(Biomaghreb 4S,d (e 4y )lad sae Gleatind JSI 085 ) 508 59 J g sl SI 50085 (a2l g ¢ e 5ili 5460 5
546 5 ds Sl i sl 500 (o> 50 sk (Asaall Glbaall Slea daul 55 4 puall 48 Hhall SIS (a5 Kit-Tunis)
o= *(SPINREACT Kit- Spain) 48 »& (e 4 lad o Lelilas 8 Culaain) a8 U ¥ Jadas Wl S g pll
AS5d e Alad By el 578 ase dshis Hsall Gibhall Sles Aaul g asalisl) Osl iy (asd
550 250 Jsbary (gl Gilbhaall Slea Jlantinly o saullll (gl jasiy asd a3 (RANDOX Kit-England)
e sl

Seasons awd sall .5
rcinall Juad g Ul /ol /I ca ) Jad g Jalad /SN 0 8IS /T 5Y) 8IS 1WAl Jeadl) Al s sa Crand
N 5 /0 Y o /e s A by T /5503 /0

Statistical analysis waay) Jaail) 6

6 sin Al aaa 5l A ) (Completely Randomized Design) JelSll il siall apaaill Josias |
Gl Lol asaall aaxis (16) Jbialy Claw gall G Ay simall (Gl iy pBs dug paall ualiall Dl g gl
bl Jlaay) Jidatll 3 (17)saladl syl Jasdias T5 il giall (s & sinall

Results and Discussion 4ddlid) g gl
&0 (P<0.01)4 sl Al 3 ) semy 30 5all (508 (5 st g0 )) (1) dsanll (e il ¢ (EStrogen) @sall (se
(e >4)5 ysuall dpcagall iy AL candl A0 Bl 8 B35 Al (yse a6 sid Jans OIS ) iy Al aaa 5aly )
Ll Gy Al ) o pal) Bl (8 L gae of ik Jand @iyl ililie/al 2 S 314258000 J sasd aenl
ol Bl o) ik 8 g lii YL el s yillie/pl 2 £0350.71Aas Al Jsad paend s (ple6-4)idans sidll
Jsaal) il Ciin g ¢ ililio/al 2 £0378.55 Adank alys Aaud) J pad araady (ale <7)5 €l dpcaniall il 2l aall
8 fwﬁl‘ paa (il canall AN JILA 8 53 5 A1) () ge a5 sid B dpans sall DA (5 sine Ll 25a g p2e
Al A (Antrum) Bl cp oS A all sl Al ) uj;!\enoahjcgdajd\ uyxj‘u}u.d\ 3L ) s 2 gy
iy Al Gs (Theca intersticial cells) Al Gl al LA Jagi 3 ¢ Ly \q;\J \J.\AJLA a yhd oS Laarie 4l
ol 8l LA ellag dagilly 5 (Luteinizing hormone)isby) ¢ sw el Cliiug el g 7 seadll g 3807w Ak 4l
Osep Baclua s (Testosterone)s sadll g seadll O 0 4 4ia i)y (g )2V ZLiY ALl )
Ul e aeally ALl usSs (Granulosa cells)iuual) WAL (i sailly sailod) 4y jall ) paiulys (18) 4aby)

175




2015 / (ale /Jg¥) daad) - jdie GG Alaall — dualal) ¢34 S Arals ddaa

Ledaldii g dnnaldl LA dulled el g c(7) a).ﬁb j\ u_z\..u_)aj\ sk s a Bacluar g (33 g4l U}AJA Cya BuS GleS
}\ \J;A‘..Lu.uﬂ\.:\,\:\,\;l\ \..3).;1\ c.ua.\d\ cg_.\..g‘).aj\ J}H\ ‘534.‘.4:\_1\]\ d,\ALn Qﬁj&,\,j‘)#\ Jat e LA\ Glc\ GJ\ d...a.s}
5 (15) cn G5 1305 (19) 3250 (5058 1) Bad) il LDIS b it 0 him g 51 st Al Tl il

Sl (8(22)5 peseladl B (21) 5 DY) & (20)5 plae )

AL 5 ) 50 S (PG/MI) G350 30 0 (5 5ish 8 2 3D s il 1 I

Jaadl) g sl Lol ans

- Cay Al Capall Y] Ll L
b 480 | (0100 | L 120 uﬁ: 120 | Lama1pg | e ele
+31425 | +31593 | +31067 | £312.60 | £317.80 4375 JE
Cl24a | C255a | Cleda | c20la | C3.29a Lo >4
£350.71 | +£3499 | +3482 | £35320 | +351.53 . T e
B 2.18b B551b | B274b | B444b | B467b oL 6-4
+37855 | 3808 | +3759 | +384.13 | +377.46 17 S

A 6.74c A3.97c A 6.77cC A 5.47c A 8.19¢c al« <7

Lo Lagd uwumm,suwj\wmujﬁwg\umy\ (P<0.01) **
Lo Lagh ) gina i ¥ aal gl Hlaud) e 4388Y) Ca g jall

Lisina il il 2 Jish ¢ gen sk O (2)ds2all Glas ) Qs il < jelal: (FSH) cilyddl ias g ga 0
o8 ol s Jans s Ay pal) aaa 30L ) ae el Gind (sen 6 shas (@il 3] dy all aas (33l (P< 0.01)
o) i Janh ga A3 lie il A3 8an5 16 9,62 Ax )Y Jseaill maeal s s psall cily AL mnal) o Al JiL)
g5 ¢ sililao/Add 50 80 5216555 5 7.27 () doas 3 bl 5 Adans siall 5 Apiaaal) il jall aapall (o pall Bl (B
die Al Jilall & Sl pall sk Osen (s sk G2 Al sl ge CDEA] Al (g gima il a5a e Jsaall il
(Folliculogenesis)<lu all ¢ 585 dolee Al (e il all 3 FSH (s (=lids) s (5 52 Auall aaa &gl
Llaiy o sS Als & (Primary 00cyte)islai) iy s e s sia3 S (Primordial Follicle)id sy dy all
Jsaiy caati Al s (Primary Follicle)islay) du a ) 4 ¥ 4 Al [ ehatis sati dadasall LAY (e 3aa) 5 Ak
Alay) il all (& sl LAD fas ol 0.1 ) LAl aas Jeay Ladie 5 ¢(23) dxSe WA ) dsdassd) 3IA])
(Antral Follicle) )bl A jo A ol Ay jall Hshaiis sali ¢(24) y ghai s lujall ak (s yed COLEL (4 oSy

Cin g Ay pall ana 30l ) ae Aaadll QLaay) 8 aied el WA =1 Jai) qsu);l&‘;ul.uw L) uu«l;)d\a;m&
h)d\&m\yﬁjmeudﬂ\}unj‘)m‘ﬂ\ u;ﬁﬁwo_)usw‘)_)mu\)ﬂ\h)u;u\ﬁu\.uﬁ\ )A;.AUJA_)A _).uL
el Lo B (Ao 3 5 ala & (e Lpana aa8 ae A jall Jaka A g l& )Y 5 3 Taw 13¢d ¢ 32 541 () 50 8 ) Al
szl 8 alilan g aalis) danits & ol ALl Apela yiny) el ddacd s Gl 2l Jésh Ggen 1) (A s Cagu 1Y
Ll (e g 335 ae ol pall LA s Aynad) LAY e FSH (s 0 <D giis 48 SIS 40(18)Anlall)

508 ) Y RaoAl s e il AN Gink Gse 5 sid aT G s 3m ol OSas ¢(25) Al Jile 4y AL LH
OS5 s Ay sl (53385 a3 ) AR Ay A il JLSY @l ey s 58 A A (3 55 Ay 3 DAY Gl
B Jiy Cogw FSH 0sen e eyl b du Al jshiy s S| 335 FSH (1309 ole Aiad Cilidal) s
D&Y 8 (7)5 Lasalall 3 (28)5 Jmall (B (22)5(27) e G 1285 (26) Anuall aaa 33 g Jiy ol s

Al ) sl 50 IS (MIU/MI) FSH O30 (s sish (A al aaa ils 25580

Jaxdl) g 5all in all paa
: ay Al Cauall ) Pk | . s
Loed80 | 700 | w120 | Lem120 | Lamezg | S le
+9.62 +9.90 +9.36 +9.88 +9.32 4375 Jua
A0.14a A0.18a A 0.33a A 0.32a A 0.26a ale > 4
+7.27 +6.89 +7.72 +7.52 +6.97 1211 Lo gl
B 0.13b B 0.22b B 0.32b B 0.24b B0.21b ale 6-4
+5.55 +5.52 +5.45 +5.60 +5.61 37 S
C 0.09¢c C0.13c C 0.28c C0.18c C0.17¢c Al <7
ksk sksk sksk kek sksk 4.4).\:.41\ LS)-“-“

i Les uwmhxg\qwxwmu,ﬁ@g\umﬁd\ (p<001)**

176



2015 / (ale /Jg¥) daad) - jdie GG Alaall — dualal) ¢34 S Arals ddaa

andl o al Bl 8 O i S s giun Jad A ol 3 (3)dsall zaasi:Cholesterol J g st o<
Apaall Gl Al candl Al Bl 3 o) sies Jaes gl 3 Al aaa G Ax )Y Jsadlly (p<0.01)
J\ scM\}MM\W\ g_a\_u);ug;a.u.d\ );“ Jald) Gso\wdm@u)m ).\Lmu.l/rud‘a 139.24 ).:.:SM
J sl (s I 5 o oS (5 st 8 By sine il 5 58 (5l 1asDl )5 ¢ N5l e jilisss /pale 96.37 5 110.93 ol sinsh (S
S ALY Bl amy Y Gl Al (B Lsine )50 sl S (g2 Aw Al aas Gl G AR e day Y]
Ahail IS5 La iS5 L gail ol 35 dpaald) USIAY alextio s (aanall s 5ok (sal) Aoy g yiaal) i g jed) S il dpuly)
Js il € JY) 0plS3 e (55 (Dreived Lipid)aiiiall o smdll Coiva ) O i KU ety Lgaai s diay ool
dala e J gasll ags 200311 ol sl e (o)) siall ava acing¥(Cholesterol esters)d s ivd s cdla Ul yall
(29)Uanall i (a5 puaal) (e Bse (SWl G Aass 4 gne 3 g0 e s JAR anZileay i s odied U
o Al LAY daulg 4S5 5l 4l sdle) JY) norean G mall i)l G Joed SIS
omall el gyl Gl:: Laas ‘5.\.\‘);1\ JiLd) S5 ‘?J‘ Lo )% (e dyiaal) clisi g ll e (Jiadl) ‘5.\1.43\} (Acetate)&_a)al\
05l a3 (e A g i &I e Ale dS.uu adiad il Al 853 s sall duile ) Aunall LAY a1 AEES)) dlle
sty SR e GEAN g sl K1) ()30 (8)hwall UAL acldll cLiall W e dand 50 a2l Lo 33l (e Al
Lol 3081 (e 5 ya Al Julial) il e pa s cns ) SN 1) Al sad oy (el Aaida sl) ol Yl dland 55 LA
Ay 5 ) Dl syl poinal & Jas @A jall JSal) ) Al st o5 Uil alilas ) (GLEAN 5 i S0 o) gialy o 685 )
0558 (AN Ll ol 130 g 5 DU S ) it o g Ln IS5 gal LDIAN e a3 e
abaly s jal) ams‘_gb.ujl_’)al\ DS J8y Cgaad Ay Al aaa SIS Ladie Ll 63 ua Ay Al () o5 Lanie AL 4t
b Allexiny AN Qi) L asjhy el JSEN ) s KU A Jysay WA o655 3y il g_,uy)@\
L orall (8(32) 5 salall (B (31) 5 plie V) (8 (15) e G Al jall oda il 5 (30) Apy s siaal) i s sl i

Al Ll and e 8 (Mg/dI ) Jismiend sSI (5 ginh 3 A ana ils 3 Jsaal

Jod ] R
: ay Al Cauall vl Pkl . s

b 480 | {0120 | Loase 120 Lﬁ: 120 | Lama1pp | 3= le
+96.37 +95.04 +95.76 +98.07 +96.61 4375 JE

C 0.80c C 1.81c C 1.24c C 1.89c Cld4lc ale >4
11093 | 11294 | =111.84 | +112.78 | +106.15 o1 Lo s
B131b B 2.79b B 3.02b B 2.07b B 2.33b ole 6-4
£ 13924 | +138.02 | 13818 | +139.54 | +141.24 317 S
A084a | A213a | Al4% | Al6%a | Al3da <7

Lo Lad U gine (alias aal 4l JM\WMLM@}P@GJ\ULLMM\ (p<001) *ox
Lo Lo Uy sime Calias Y aal gl lanad) paa 38831 Ca gyl

& ) Al s 3305 ae (P<0.01) Lisine a3 J5SsIH (sgis of (4)dsaal) e el Glucose Jsssish
o) gk Jank adi ) g silun/arle 48,08 8 peall Sy jall candl sl Jilull A ) J gead aaeal g ol ginh Jank
o UYL ol sih el 5 sibiwy/pale 59.89 (S Y Adansial) by A sl a A Bl Jpeadl) aseal
dsas e Ly Jeaall Gu iluayarle 70.55 Jsmadll granls atdand gy 3 ) Gl Al agad) Al Jild)
Lo 13 s DS ) A Al s il Za )Y el Cp AU Nie SN (5 gk (B A gine (55 8
ANaerobic ) s Jsall 2 azals Bisk o pandl (F AL Gl el s andl ) Sile
3 g3 ol JL) plc ) u_\.a);j\ Jalad u’_% 35S 8 S laly o) (33)‘)}15)3\ eSS A ‘_53)_1 Lgﬂ\ (Pathway
Aol ana 0l ) e S IKI A il oa\_a)l\ Y 453(34)4..41).\31_1&;.1‘;\3\ 4aS )l LA 204l pae g Al La);l\
3SSII ad yy (35)5_ppial) il A ae 4 jlie J4l8 5 Sl il AN 8 5 S ISH el o) ) Ley 5 iy A B
A5 sl iy jad) 8 sl LAY (4 dfhl\ 2al) 8 (e AU A1 QU3 5 Ay AN sha pn o AN L) B L
) Ly 8 aSl by pall (558 6ISH Bl 5 (B o) 3 g Jaly ¢(15) A all pas o385 ae ol JiLu) 8 o) gius adi y
L3k (e 35S (g 2y e e i Al Ay jadl sl IO Ay ) e padl Jlais ll(Barriers) s sall A0l s )
&8 (38)5Y) 3 (7) 5 Ale V) 3 (37) ae Al yall o303 5, (36)5_mSH by AN 8 45l 35 Al QS ) ol
xall B(39) 5 Y

177



2015 / (ale /Jg¥) daad) - jdie GG Alaall — dualal) ¢34 S Arals ddaa

Al Al ansl 50 J3A (Mg/d] ) DS (s sisd B Ay Al aas 5 4 5a])
oo sl A Al aaa
Ja=ill iy Hal) ) Canall ) e ) L) KXY
lne 480 | Lnwe 120 | Loe 120 | L 120 | L 120 by Al ele
+48.08 +47.63 +46.29 +50.72 +47.67 4375 ha
C 0.79¢c C 1.82¢c C 1.67c C 0.89¢c C 1.73¢c ale>4
+59.89 +57.64 +62.41 +62.75 +56.74 11 L gl
B1.21b B 3.36b B2.19 B 1.79 B 1.78 ok 6-4
+70.55 +70.93 +71.04 +69.24 +71.01 17 RS
A0.55 | Al29 A0.81a Al.16a Al.16a s <7
* % * ok %% %% %% i sl (g siua
e Lo U gine Calia aal gl 3 ganll W@M\A}Pdﬂxg\ Cidas il (P<0.01) **
Lo La U g Calias Y aal gl ol cpania 488351 Ca g pall
S sl s 5 (B (P<0.01)Aesinall e (aliad) 3 5a 5 (5)Tsaal (e e :Total Protein (At il

6)43/?9461 MJY\J}AJaM\u\_\JJﬂG@.\A\ )Q\&M\@o\}mdmclm\ ‘u);'“?MML’JCA
3.73 IS 3 Al siall iy AL sl oy AN Bl R 331 semilly IS (55 (5 st Janh Ly sina s
/e 2,72 fs 5 Sl Sl AU il s AN S 8 S 5l 5 i Jandh 8 bl il 5 il e
Soaall Al G Lisime (S0 A el pmge 3 SIS (0l (s ik b ol o Jpaall il el
BJ::&_A:. @.,}J\ Jakd) § 5 Bomall 35Sl g ddau giall g 3 sl a@é\@(p<o_01) Qjmo\su;,g&u)mq
LinaY) palea ¥l a5 45 Lad ) se e Ll )5 ) LAY Jals il o aall Lo 30 (e A30 i g pall (ga g ) 5
g ally T 1 ol LA 5 Ll LAY maamial) cililal) ol (35 5l Lt 55 8000y b il A #Lin3 (40)
sl (5 sk 312 3 o g I Ay AN LA (e gials wtll La 0 (g o 13 (g pal) (g 385 () A A lias Gl
ClaAY S dlee T ¢(13)508 (g nll Lealiia) mavay 2 AN LA ol JaiS Laie 5 3 psall 4 2l 3 S
Letaria & 450 3 5a ) 4u Al (Angiogenesis)suaall 4 sedll Lo gV (G sS5y LaliY) J8 Ay sll il Wludsyl
& (s b_raall Ay AN G55 oy (8 03158 313 3 Cpes 130 A AL Al UDUAN U8 (g 585 5 Lk 5 ) oyl
3 i pal) ana 3l ) ()5Sl by pall 8 g ) A8 a3 gay g ¢(41)8mall A all ) Jill A ol
13 Cangll ) <l ga el o Jaal ddayl 1 iyl ) s il 5 g AL ans 330 3 Ay 5yl <l ga el 2 312 3
Oy du Al s S WIS alay gl S L) (8 IS ((42)cl s sel) oda Jiil Cligis ) oda llgind Cagu
MJAM ).\SLASJ}M}SHALL\M@ M\J@mqu}u\ﬂmﬂ\ubujﬂ\dﬁw@@ d}M}S}\
o (s re ) (43)5 (15) con G5 il oda s (8)is Al pan 330 LS IS (45550 5 s iy Gl
SISI O sl (o sih (B 1y sang al D) Y (8 (38) 5 eselal) (3 (21) e i) B Y (AT dgn s adl)

Apoall aaa sl

i) L) ) g A (/1) AU (355 5 5 5t A R A paa 805 J o)

Jaxall g sl Aol aas
¢ Cay Al Cauall 2 ) PR . s
b d80 | (L0120 | Lme 120 Lﬁ: 120 | Lowpe12o | S = ele
+4.61 +4.64 +4.77 +4.50 +4.50 4375 haa
A0.06a A 0.10a AO0.11a A0.12a A0.15a ok >4
+3.73 +3.72 +4.05 +3.66 +3.50 1211 Lo gl
B0.17b B 0.16b A0.16b B 0.17b B 0.10b ke 6-4
+£2.72 +2.76 +2.63 +2.88 £2.62 37 S
C0.12¢c C 0.16¢ B 0.13¢c C 0.18¢c C 0.23¢c A< 7
kk kk kk kk kk MM\ LE}-‘““‘

%@Q}Mdﬁ;ﬁ\)hbﬂ\)@\wﬂsﬁY\u)ﬁ\

178



2015 / (ale /Jg¥) daad) - jdie GG Alaall — dualal) ¢34 S Arals ddaa

(P<0.01)Asinall e & gemr Al o sadisll sl (5 53a O (6)ds2all (e =il : Potassium - agsebisadl ¢sal
ol i) o s sl (5 s Jana glis Ay all aaa 30l ) ae psanlisall (5 i (addd) ) Ay pall aaa DAL
Bl (8 aglisll 5 gins Jad Lgima (aidi)s 5il/dse e 14.38 sl aaals b ppuall cily Al eyl
Jiall (s gind Jank & (mlaasy) o als il ge e 11,52 @i J gl maand g ddass gial) il jall  cansal) o jall
OV psanlisdl a7y /0 5e e 10.94 &lis isine b Sl s Ao gil) iy Al (o Jpaadl) gandy amnaall 53l
Jah SR Ca sie (45) Load Gl 7 la Billl Tas Legae 050 @llXS 5 201 Jals il b Y] Gan all
gl Jsaa Gayh oo @l 35S Aiad Jolad o Cand L 5l 5 2080 il Lo gl e Lalaall 5 daldal) Ly 44lal)
DS e Baliall elld 5 o g geall (e il gl A5 7 558 5 o sl sl gl (g 55 Jsd @l a5 AN Jaly ) o s )
J_,;a:\'é):\..\g\ Gl 2l G adli g5 ysall &‘Lal.,\g‘)fal\‘é.éewu‘,,\l\ (5 ik 33l ) s Jal 5 ¢(11)Aa) ds\;zj.k\)l‘\ o 53 guall
@ Al = A a8l se (e a sl sall G sl am llal Alaall 038 5 5 oS SIS D) dlee A sl gl) D) J A )
popligall (5 it A ) (535 L l AN LA 5 Zapnad) LAY o g 3y jald) 3 20180 J2hy ) ge () o padl il (g
o (47)5 3ol (B (22) A2V (B (15) e AT Anill o205 (46)Anal) LIS (A 4353 a5 (Al Ll

ol
Al i) sl g0 IS (MMOI/ ) ol sl (sl (5 5iana 3 A yall aas i3 6 Jsaal)
Jaal R PRI

: u.U;J\ M\ ..._)M PRk | . R

Lo d80 11 100 | L 120 Lﬁi 120 | Lopaipo | e ele
11412 | +13.74 +13.94 + 1439 T 1438 4375 S
A004a | A020a | A018a | AO0.l6a | AO0.16a a4
1152 | +11.50 +11.63 + 1142 +11.52 . Lo sie
B0.06b | B0.10b B 0.16b B 0.15b B 0.10b oLe 6-4
11094 | <1114 +10.79 +11.14 +10.69 3172 S
B0.0Sc | BO0.2lc BO.11c B 0.22¢ B 0.10c da<7

Aot e Lsina (Al aal gl 3 sanll (pan Adlida 5 a Jand ) e i) (P<0.01) **
Lo Laid U gina Calias Y aal gl jlacdl fpana 40884 Ca g jal)

Ay Al aas 330 &e (P<0.01) Lisine 21332 o sl ¢l (5 5t O (7) 5230 e Ll :Calcium p sl ¢ ol
blawyaile 4.24 da )Y Jgailly 5 ppall Gy Al panal o all JLal (8 @ sl G gl 6 gk Janh @y 3
¢ lisst/oale 4.55 iy Ao giall iy pall o) o al) i) 8 o eIl (o gisd Jand (g sine e IS M2l
&V A Y Jsmaill s 5l il )AL ) o Al B 8 Jaass Lisice a6 sius Jaed adi )l g
g aadaii 5 Apalill by all Apay g ) Sl sapel) piiai 3o (B Lage 150 psanndlSU (55 | iliany/a2le5.73
pan 3Lk el 3305 s el (12)2aLY) dlee iy (el Doy yiad) il ga el s dilee (3 Julial
35 LalS o) siasd 21333 0 saed) 138 Of Lars (33 5401 L s Ay 5 sl iyl il (8 o sunallSH J 58 ) 2 gm0y A )
25 dlSI )l e Balle 2 ) it Bl Sl (33 51 BaeS o I3 L 58 ) Aenl) LAY e & S5 A A e
S LS AN ) (8 13 3 g o) 3] a5 ALl L and) e sV 138 (g 8 5S ApeS i ) ol oy

AN 8 (49) 5 plie Y1 a (15) o (3 il o2a 5 (48 )An A

179




2015 / (ale /Jg¥) daad) - jdie GG Alaall — dualal) ¢34 S Arals ddaa

Alia) ) and g0 JA (MQ/A] ) pspall ) sl (5 s & Ay Al aaa 53 7 Jsaal)

Jaxall g gl Aol aas
- Al - Caall e el e
b 480 | (0120 | Lame120 | L 120 L 120 iy Al =
+4.24 +4.22 +4.16 +4.27 +4.32 4375 pha
B 0.04a Bo0.11a B 0.03a B 0.07a B 0.09a ala>4
+4.55 +4.66 +4.35 +4.62 +4.58 1211 Lo sia
B 0.03b B 0.06b B 0.08b B 0.04b B 0.04b ol 6-4
+5.73 +5.69 +5.87 +6.05 +5.29 379 S
A 0.06¢ A0.12¢c A0.11c A 0.08c A 0.08c el <7
®k ®k ®k ®k *% - A gl (5 gk

Lo lad b gina calias aal gl gyﬂ\w@bh,ﬁwg\amy\ (P<0.01) **
Lo Laid U gina Calias W aal gl jlacdl fpana 4088Y) Ca g jal)

O ABdia o 5 il g1 g dan¥) o) geal) 5 il e el e s sy adla e B jle o pad) dilad) o Al all o3a (e geitied
a8 Jerind il Sall a2 of 5 oy yall LAY Lai¥) 5 405 8 dlladl) e jd5e 585 R ol aall L
. (InVitro) Olsesdl aua =z JA Gliay gl 5 4y 2l LIS zlail el ) ) Ala 4 ilaslaall

References uibaall

1. Atsan, T.; Emsen, E.; Yaprak, M.; Dagdemir,V.; Diaz,C.A.G. (2007) . An economic assessment
of differently managed sheep flocks in eastern Turkey. Ital. J. Anim. Sci., 6:407-414.

Sl 5 Sadl @l Aty pall &kl Alas Seldly Qliel) dde (2008) ) ye dpane il 2

e i dada a5
alai a Ledald 5 ol gall laill AL 301 (2002), cadalll e jalla cplady aeall de 31,0 xe 55000 3
81-73 :(6)7. 48 el de) )30 Alas B2V M1 ) S

L iy Jeldly e )zl clalal (1993). Glamd ila Gade s 538 ) e llally W Bl 4
ol 5 deLlall S la dandas | dlaig daals de) )30

daala-de) )3l A0S/ privale s lAm 3IS ol gall Gl gl 1,5l a8l (2010).dielan) 2aalcils 5
Az,

6. Sutton, M. L.; Gilchrist, R. B. and Thompson, J. G. (2005). Effect of hexoses and gonadotropin
on bovine oocyte nuclear maturation during in vitro maturation in asynthetic follicle fluid
medium . Reprod. Fertil. Dev.17: 407- 415.

7. Nishimoto, S.; Glen, A.H.; Akio, M. and Safumi, T. (2009). Classification of Bovine follicles
based on the concentration of steroid, glucose and lactate in follicular fluid and the status of
accompanying follicles. J. Rep., Vol. 55, No.2.

8. Nandi, S.; Girish Kumar, V.; Manjunatha, B.M.; Ramesh, H.S.; Gupta, P.S.P.(2008). Follicular
fluid concentrations of glucose lactate and pyruvate in buffalo and sheep, and their effects on
cultured oocytes, granulosa and cumulus cells. Thriogenology, 69:186-196.

9. Arunakumari, G.; Vagdevi, R.; Rao, B.S.; Naik, B.R.; Naidu, K.S.; Suresh, K.R.V. and Rao,
V.H.(2007). Effect of hormones and growth factors on in vitro development of sheep preanteral
follicles. Small Rumin. Res., 70: 93-100.

10. Sharma, R. K. and Vasta, R. (1998). Biochemical changes in trace elements in antral follicles of
goats. Indian. J. Anim. Sci. 68(4): 330- 331.

11. Iwata, H.; Inouo, J.; Kimura, K.; Kuge, T.; Kuwayama, T. and Mouji, Y.(2006). Comparison
between the characteristics of the follicular fluidand development competence of bovine
oocytes. Anim. Reprod. Sci. ;19 : 215-223.

12. Iwata, H.; Hashimoto, S.; Ohota, M.; Kimura, K.;Shibano,K. & Miyake, M. (2004). Effects of
follicls size and electrolytes and glucose in maturation medium on nuclear maturation and
developmental competental of bovine oocytes. Reprod., 127:159-164.

180



2015 / (ale /Jg¥) daad) - jdie GG Alaall — dualal) ¢34 S Arals ddaa

13. Chang, A.S.; Dale, A.N.; and Moley, K.H.(2005). Maternal diabetes adversely affected
preovulatory oocyte maturation,development,and granulosa cell apoptosis. Endocrinol.
146:2445-2453.

14. Getty, R. (1975). Anatomy of domestic animals ,5" ed., B.W. Saundersco. Philadelephia. USA.

15. Nandi, S . ; Girish Kumar,V. ; Manjunatha ,B. M .; and Gupta, P. S . P. (2007) . Biochemical
composition of ovine follicular fluid in relation to follicle size. Journal compilation, Japan’s
Society of Developmental Biologist. Growth Differ. 49: 61- 66.

16. Duncan, D.B.(1955). Multiple Range and Multiple Test. Biometrics.11:1-42.

17. SAS. (2004).SAS / STAT Users Guide for Personal Computers. Release 7.0. SAS Institute Inc.,
Cary,NC., USA. (SAS=Statistical Analysis System).

18. Campbell, B, K. (2009). The endocrine and local control of ovarian follicle development in the
ewe. Anim. Reprod., v.6,n.1,p.159-171.

19. Zeidan, A.E.B.; El-Harairy, Sh.A.; Gabr,M.A.; Tag El-Dien.; Abd EI-Rahman, and
Amer,A.M.(2011). In vitro maturation of camel oocytes As affected by different media during
breeding and non-bnreeding seasons. Journal of American Science.7(1).

20. Nicolas,M.;Nadia, G.; Henry, J.; Helen, M.; Sarah, H.(2005). fluctuations in bouine ovarian
follicular fluid composition through the oestrous cycle (paper) society for Reproduction and
fertility.

21. Thangavel, A. and Nayeem, M. (2004). Studies on certion biochemical profile of the buffalo
follicular fluid. Indian Vet. J. (81) 25-27.

Leile 5 Aaall jrall oanall o all Jilall 4 gia sarS s SAN Glany A 50 (2012). 53k 330 (aalics ) 5al) 22
Bl -l el En (sl /A A Jle sl UL L Slgnd T el Cliaall (imay s Ay A s

23. He, D.(2011). Effect of different levels of short-term feed intake on folliculogensis and plasma
concentrations of lactate dehydrogenase,glucose, and hormones in Hu sheep during the luteal
phase. Reproduction, 142:699-710.

24. Vlckova, R.; Valocky,l.; Lazar,G.; Sopkova,D.; Maracek, 1.(2008). Histological and
ultrasonographic monitoring of folliculogenesis in puerperal ewes after spring lambing. Acta.
Vet. Brno.,77:65-72.

25. Findlay, J.K.; KerrJ.B.; BrittK.; Liew,S.H.; SimpsonE.R.; Rosairo,D. and
Drummond,A.(2009). Ovarian physiology: follicle development, oocyte and hormone
relationships. Anim.Repord.,V.6,n.1,p.16-19.

26. Rosairo, D.; Kuyznierewicz, I.; Findlay, J. and Drummond, A.(2008). Transforming growth
factor-b : its role in ovarian follicle development. Reproduction, doi.: 10.153 / Rep.80-310.

27. Frota, .M.A.; Leitao, C.C.F.; Costa, J.J.N.; Van den Hurk, R.; Briota, |I.R.; Saraiva, M.V.A.;
Figueiredo, J.T.; Silva, J.R.V. (2011). Effects of MBP -7 and FSH on the development of goat
preantral follicles and levels of mMRNA for FSH-R, BMP-7 and BMP receptors after in-vitro
culture. Anim. Reprod. (8) 25-31.

28. Nandi, S.; Gupta, P.S.P.; Raghu, H.M. and Sarma, P.V. (2006). In vitro growth of primordial,
preantral and antral ovarian follicles in buffalo congress, Nanning , China. Edited by yang
Bingzhuang Nanning city: Guangxi Buffalo Research Institute. Pp.148.

29. Blaszczyk, B.; Stankiewicz, T.; Udala, J.; Gaczarzewicz, D.; Lasota, B.; Blaszczyk,
P.;Szymanska, A. and Szymanska - Paternak, J. (2005). Free thyroid hormones and cholesterol
in follicular fluid of bovine ovaries.Bull Vet. Inst. Pulawy 50:189-193.

30. Su, Y.Q.; Sugiura, K.; Wigglesworth, K.; Obrien, M.J.; Affourtit, J.P.; Pangas, S.A,
Matzuk,M.M.; Eppig, J.J.(2008). Oocyte regulation of metabolic cooperativity between mouse
cumulus cells and oocytes : BMP-15 and GDF-9 control cholesterol biosynthesis in cumulus.
Development, 135:111-121.

31. Tabatabaei, S. and Mamoei,M.(2011). Biochemical composition of blood plasma and follicular
fluid in relation to follicular size in buffalo. Vol 20(5): 441-445.

32. Deshpande, S.B. and Pathak, M.M. (2010). Hormonal and Biochemical profiles in follicular
fluid of unovulated follicles in superovulated Goats ovaries. Vet. world.; 3(5):221-223.

181



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

2015 / (ale /Jg¥) daad) - jdie GG Alaall — dualal) ¢34 S Arals ddaa

Gull, I.; Geva, E.; Lerner-Geval, L.T.; Wolman,l.and Amit, A. (1999). Anaerobic glycol sis.
The metabolism of preounlatory human oocyte. European Journal of obstetrics, Gynecology
and Reproductive Biology.(85)225-228.

Nishimoto, H.; Matsutani, R.; Yamamato, S.; Takahashi, T.; Hayashi, K.G.; Miyamoto, A.;
Hamano, S. and Tetsuka, M.(2006). Gene expression of glucose transporter (GLUT) 1,3 and 4
in bovine follicle and corpus luteum. Endocrinol.188:111-119.

Leroy, J.L.M.R .; Vanholder, T. and Delanghe, J.R. (2004) . Metabolite and ionic composition
of follicular fluid from different — sized follicles and their relationship to serum in dairy cows.
Anim. Reprod. Sci.; 80: 201 - 211.

Ying, Sh.; Wang, Z.; Wang,Ch.; Nie, H.; He,D.; Jia, R.; Wu,Y.; Zhou, Z.; Yan, Y.; Zhang, Y.;
Wang,F.(2011). Effect of different levels of short-term feed intake on folliculogenesis and
follicular fluid and plasma concentrations of lactate dehydrogenase, glucose, and hormones in
Hu sheep during the luteal phase. Reproduction November 1, 142: 699-710.

Faddy, M. and Gosden, R.(2007) . Numbers of ovarian follicles and testing germ line renewal
in the postnatal ovary. Cell Cycle ,6:1951-1952.

Albomohsen, H.; Mamouel, S.; Tabatabaei, S. and Fayazi, J.(2011). Metabolite composition
variations of follicular fluid and blood serum in Iranian dromedary camels during the peak
breeding season. J. Anim. and Ver., (3): 327-331.

Thakur, R.S.; Chauhan, R.A.S. and singh, B.K. (2003). Studies on biochemical constituents of
caprine follicular fluid. Indian Vet. J. (80) 160-162.

Kiker, W.; A.; Salisbury, M.W.; Green, B. and Engdahl, G.R.(2005). Effects of Protein and
Energy Feeding on Ovine Oocyte Production and Developmental Capcity .Proceeding ,
Western Section , American Society of Animal Science. Vol.56.

Hunter, M.G.; Robinson, R.S.;Mann,G.E.; Webb, R.(2004). Endocrine and paracrine control of
follicular development and ovulation rate in farm species.Anim. Reprod.Sci.82-83:461-477.
Webb, P.C.; Garnsworthy, J.; Gong,G. and Armstrong, D. G.(2004). Control of follicular
growth : local intractions and nutritional influences.J.Anim.Sci,1;82(13-suppl):E 63-74.

Singh, D.; Sharma, M. K. & Pandey, R. S. (1999). Biochemical and hormone characterization of
follicles from follicular and luteal phase ovaries of goat and sheep. Lndian. J. Exp. Biol. 37,
434-438.

Deldar, H.; Zare-Shaahneh, A.; Javad- Zamiri, M.; Daliri, M.; Kohran, H.; Ansari-Persaraice,
Z.; Akhlaghi, A.; Zahndi, M. and Khodaie, M. (2011). Effect of glucose lactate and pyruvate,
concentrations on in vitro growth of goat granulose cell. Afr. Can. Journal of Biotechnology;
10(40): 7874-78717.

Callaghan, D, O.; Yaakub, H.; Hyttel, P.; Spicer, L.J. and Boland, M. P. (2000). Effect of
nutrition and superovulation on oocyte morphology, follicular fluid composition and systemic
hormone concentrations in ewes. J. Reprod.Fertil., 118:303-313.

Warzych, E.; Cieslak,A.; Pawalak,P.; Renska,N.; Peres-Kamczyc,E. and Lechniak,D.(2011).
Maternal nutrition affects the composition of follicular fluid transcript content in gilt oocytes.
Veterinarni Medicina.56:156-167.

Kaur, J.; Takkar, O.P. and Khera, K.S. (1997). Mineral elements in follicular fluid of Buffalo
ovary, India J. Anim. Reprod. (18) 36-38.

Tamilmani, G.; Rao, B,S.; Vagdevl, R.; Amarnath, D.; Naik,B,R.; Mutharao, M. and
Rao,V.H.(2005). Nuclear maturation of ovine oocytes in cultured preantral follicles. Small
Rumin Res.(60): 295-305.

Sava, L.; Pillai,S.; More,V. and Sontak, A.(2005).Serum calcium measurement, total versus free
(ionized) calcium .Indian,J.Clin. Biochemistry.20:158-161.

182



