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Study on some metabolites and lonic of ovarian follicular fluid
in relation to follicular size in local female goats
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Abstract :

The aim of this study was to estimate some metabolites and lonic composition of ovarian
follicular fluid (FF) and It's relationship with changes of follicular size in local female goats.
Ovaries were collected (200 ovaries) from 100 non-pregnant adult female goats (3-6 yr - old)
slaughtered at abattoir of province of Karbala during the period from January to July 2013. The
ovaries were transported to the laboratory within 2 hrs post slaughter. FF was aspirated from
small (<4mm), medium (4-6mm) and (>6mm) follicles and stored at -4'C for further analysis.
The FF samples were analyzed for metabolites (total protein, glucose and cholesterol) and ions
(sodium, potassium and magnesium), using commercial kits. The results revealed that the mean
of total protein concentration was significantly lower (P<0.05) with increased of follicular size.
The mean of glucose and cholesterol concentration were significantly higher (P<0.05) with
increased of follicular size. The mean of sodium concentration was significantly higher with
increase of follicular size. The mean of potassium concentration was significantly lower with
changes of follicular size. The differences in the mean of magnesium concentration was non-
significantly between small and medium follicles, while was significantly between large follicles
and both small and medium categories of follicles.

+ dasial)

Ge Enall Juall ls e 4550805 Ayl jmaall (ol SV (3 Aidmall Alnda s aailiad 3 juaie Olses Jad) 22
Cppad Ol (DAl g_aw\@d)mjjme)mtyihs@b):ﬂw}umgdiUA&_'QLJ‘Y\?.;AAé&ﬁ)ﬁ}ﬁ\ﬁ:
bl JMA Geaa ge ol Jilaal) ) (2) S (a Apanll Al dyalel) Gl Jlaaly olld 5 Aduliil Ao 5l zal
Jilal) S 5 o I ey jall LSIAT L)) el e Jasi ya 138 5 ol Jeme (o g iy 4 s s Ay ad) LIAT Y]
Gy alayl e dldlad) e LA oy el i) ellig (3) adl) Loyl ae lithae s Lol ()5S o pall
A Joli 5 Aakaill 48 ja 5 s a5 (5) ALYl el W )8l vie sl (e Ay sl amgs (4) 0S8 Ay il
(9) a5 L) 3 sall 5 (8) Lanlil) ol se 5 (7) sl ol s 5 i g el A sal) LIS 355 (6) (acrosome)isdadl
Jse e moall Jull o) gialy & sum g LI g gl Calita 8 Aaill il Hall 5 (10) WY 5 aaliadl (e dac
Ly sll e i g B Ll L o pall DIl (3 4 o sl sl (8 il il (5 Ay sl Ll il 4 ) 5 pam
.(112)

121



2014 / (ale /AN asad) - de JUD alaal) — dralad) ¢3S daaly Adaa

(lVM)G;J\;j\M}J\ eu:uu.xu;.a}u);“ )#}@Mﬁ&@)ﬂ\ Jald g_zbjs.qm\).)glu_\
e b S5 O (Saas gs-wﬂ‘ Sl (B A gan sl LS pall o (S Lay ) pl) Jame 8 ApadY) il sl (12)
Soma (e A oall pas s et je s galS Cag l iy sall 5 Ay el oty sati (13) A sall e i o 3 bk
‘5;3);}\ Sl Gl Sa :Lu:\JJ gbﬂ} 62.;‘&;1}.}“ @.a.u:tﬂ)u: S ) @gﬂ\ Sl ‘;BA)_A}A‘ J\}«J\ VY dSu\} 'SJ,&\S sz\
TOY) 5 aalinll s diinall 5 4 ga el 5 43V 5 Apar¥) ol sall Calidal Ay sill 5 A sall Zlia) (520 (e daial g ) pua
il gl rlail o 138 (uSaly o (e g Lgmaiaiy s gai ) e 4y 5 puall 5 Lanlu¥) Lilaliiad g 4l Yinay gaill Ciadia g
gl gy paiy el el A5l i B pmndll aoall B Sens (14) Ol sl s g A bt
o ol Bl b By a Sl i Sl 55 (16) I b st (g gl WL e Al
(16) Gl BE ) Ampdl iy Aml¥l, G desiy Gesdl clised oS e
pssli sl 5 a g saall) sV 5 (Js st S5 5SS 5 JSI (355 51 Apal) il sSall i) Al Hall o2 Caags
M})ﬂé))@}&}ﬂdﬂﬁ@@)m\)ﬂ\c&g_lL\Lucm)ﬂ\ @u\)ﬂbwk}(r‘;%\}
LsJMs\ el T 3 Al USRI Ay

Jaadl &) sl g 3 gall
ol yasd g aea 1

Crasall/AyElll KN 8 ) gaal) 2 UEY) L and oS daala/gs skl calall A4S ) yoidae 8 Al all @ el
A dela e 100 (e (Uane 200) el Ced ¢ 2013 e ) S 0 9IS e 3l (23 i gin K 50)
dalill (e daplis Al Glsaal) S5 (Ao e sia oS 90) o3l S ddadlae 5) o (B Cinad g (A 6-3) e
sl iy Jala ey AR cila gl (e AlA 5 Tumle oSy el aay Abulill SLEN Cuanti s ol U8 sl
‘;\uhqjdydjmm‘_gmﬂ\ &_\LJ\}c %OQJASJMGUJH\@JM\@AS\ dj&ésdjmgs:\.\u)um‘;‘.
&m}jdﬂ\wﬂ\@uﬂ\éﬂ\d}@buﬂf)@\ MM\M‘@JIMMMJAM\
« (Vernier calipers)iexall daul s e JS Gl ja Gl uagl_.m]\ oo Adlall Aas) by L@A:\A;.J caniul) 3l
3 5 Sy (ale B-4) kel b Ao gia g (ple 4>) a8 3 B juraa aualae A3 ) clulall s3g) lada iy jall Cadia g
Jille 551 alaad b (disposable) s dsies dpda ilas Jlasinls A > IS G aal) did) cnls . (ale <) Lk
Lls o das o Gl ISy aia IS (e uoall Jill Glysiae Caed (gauge23&29) 295 23 LkE I il
Ml les S Cacag @lld aay ¢y S dads 20 3aal jille 10 ana I3 (Centrifuge tube) dadasie
Sl ol Bl sl Waasy ¢ (33180 5 3] 4485/5 50 4000 4= w5 (Centrifuge-Hettich-Germany)cs JS <l
sl (a3 e 4- As oy Jads 5 Galas duale daud 5

49 gasl) Jllatl) 2

Gl (Dot S 5 S0 S o ll) Apanl) Sl el pall Jilall e clid
OSSN oal S Ged L soasdly bl dladl)l sl Jleaiuly (porially asalislly s sall)
bl Slea daul g A el daskI A e (Bio Systems Kit, Spain) 4S8 (e djlad sae Jleadnly
S Gl 3815 Gl gl 545 ase Jshss (Spectrophotometer—PD303-Germany) (sl
O Al gy A paall A3yl JNA e (BIOLABO Kit, France)is é (w4 et sae Jlaxivly Jg e &Il
(Bio check 4S8 & (e 4l s3e Jlextinly bW Gl aliilly e 935 500 5 480 (o> 30 shas (& goall illadl)
3 essall O sl Gl i 516 500 (o250 Jsbas (G puall Cilidaall Slea Aol 53 4 gual) 485, ,lal) I (145 Kit, USA)
A il 3aall dniiaall gall Tl L) qas il ¢ o gniiall Y Siaa 53 520 5 suli sl 05 i 5 578

uany) Jilailf 3
all Jara 8 DAY ol cpliil) 4l 4 )2 Completely randomized design JelSll ) sl azanail) Jasind
d})ﬂ\ u_u‘)jﬂj 3 o‘).uﬁ\jé\.ku}mj\jcM\ c_\l_u‘)al\ui‘;\.uaj\ d.:\.uﬂ‘u}\;‘,mﬂ\ k_IL\S‘)AMkJL\M‘).\S“).\(JA(+SE)
han¥) zalill Jaxind s « (Multiple Range test) @bl sxie (17) Duncan Jbial Slas siall (g 4 i)

il lasy) a3 3 (18) SAS
. MUAS\J @uﬂ\

Jall 3 oy 3y ) ana 30l ) e (P<0.05) Lisine Gaids) JSH (455l 35S 53 Jame of &l all 028 il iy
&ty lwayal 2 0.1246.62 Ao siall Sy all (A5 ileay/el 6 0.2748.70 3 mal) Syl (anall (o al
i o Laga T 99 KU (5555 50l (m (o pal Bl il gima s (1 520) ibiwn/p) 56 0.6824.97 &l s sl <l o)
LA 5 Appall LIAN soaaiall Sl bl JSH 55 g 5all Loty oS5 A5l (8 Gl jall #Us3 | (19) Aay gl gouaiy skl
0S8 A g pall dime e gl (e B 5 ApeS Sl ) an GlIN Ay 5illy s3I (Theca cells) Il

122



2014 / (ale /AN asad) - de JUD alaal) — dralad) ¢3S daaly Adaa

om il ol 3 (5) Lamad 0 5ol Lgaliin) cmmmy 550 iy sal) 8 LSRN 5y JaiS, Laie 5 ¢ il
131 2 pall sasaad) A pedl e V1 (005 bW U8 (a5 oyl (55 e g Ayl Al LAY
Clasall 3 IS (45501 3 5 (5 5m ey (20) ceeapal) el b S5 L gl oS5 2y 3 31335 g
Slad) L Y1 e sy ((21) <l g el o3 Ja Al il al) ) a5 Fan il o sell L 5o 31 5l
bm‘é_}:‘);}\ Sl 8 o gl Al sina e (el e 3l Ol ¢ pall Jian g ol Jilad) (8 ST o gl Gl st o
LACALJ)_\X\ 0l c.:l_uds.u\ﬂ (24)@ pry YJ}A\GS(Z:%) a)SA\.AcAM\J..ﬂ\ Y C"L”dﬂ‘)“ (22)(.\.3]‘dmAuA
0l c.a\..uds\ i ”Lu‘)aj\k_d.\uu.uujﬂ\ gl Jﬁfd&nu}u\)md\ wﬁ&\@(ZG)jJ@Y\@(ZS)MA&
(30) & M\Jﬂ\ VY C\_a\..u 05‘ d.!‘}” L5'°‘.5 6(27) el Cas (e (28) e alias ?1"“:\]\ ‘55 LA.LL} 3 (27) & u.u}ALAj\ 65 M\Jﬂ\
el Bl (8 558K 58 53 Jane (2 (P<0.05) st 335 2 925 (1) Il ol G0 oy (32531 oo Al
4\@}\4&\} J.\S;\.ul;\ﬁ/?’i& 2.21+25.27 ‘)-UuAM c_aLu‘);J\ b).\SJ.i dia.acl\i\ ‘3—‘.'3‘)31‘?&)“"’&“‘45"‘:"‘4“
s m Ly dy all aan 30l ) ae S HISTA giaall 30l 3 ) )-\l;w.d/eda 2.02+42.20 5 xS 5 yiluwy/azle 1,024+32.07
3345 o) ¢ (33528) 5wl go A3 lia 5 Sl il sall (A Lupsd) LAY (e 3 el 23201 U8 (e 4Gl 5 a5 1

caly (34) Rl Mw‘;u);.“ Jiladl I 5 S GY pa \m).qc_u)_udm)u}md)aeﬁ}u);l\ P\);J\A_mm
953‘5..3954“ Lf\}%)j\ Jb.ud\ d).;wudhjo\a\.bﬂwj\ _)J.\AA” b)t..\.\.c\ t_\.\MJG»A.\.\AS\ L)Agy‘ @Lﬁ.@.&\ \J}J J}S)SSS\
S . (35) iSO 5 )

L3 1805 4l s 2 & T ) gty At e 30 i 91 (6 35S 50 5,8 5 Jama 3 51 (alial o
ol . (36) (Cumulus cells) &l LAY s s 31 5il) guaiad JUS) aae 5 iy all i s A jall WA sai e T lag
JMA\‘;\ucuLu);l\wumM|)§‘;JP)A\@u)ﬂ\ @M\&eﬁ\M@Jﬁjﬂ\ )AS}JJME\AJJ\
(31) s_|\_u);ﬂ4_u.u;.“ LAl M\ybmy@mammwu\}eﬂ\ EY) ‘;u);ﬂ JJM\@J}S}M GMLM\J\
= (28)3 BN < (23) 5 sl 8 (26) e M\JJJ\ o8 i 385 (32519) 683 Lo aa jmall (8 Al jall 238 C._Lu
@L\.\u}.\&b JJSJE}\ ).\S).a U‘ O J\ (30) ae a0 \j) (32}31) c)SJLAcAM\JA“ oda C_:Lu LBA'” dﬂ[\ Lﬁ} ce\_\s‘—\éﬂ
3555 Jane 3 (P<0.05) Lsize lelas ) (1) s gl cpai 3kl Gl jall (8 3 g sall e 4 )lia 3 juall Sy o)
£l 5 Al gl 5l gl i 535 5 e € 3 il pam 005 e el i 8 3 oS
Al ga el aaiadl 44 6¥) 3alal) d)M}ﬁ\ 2y il jiliay/aale 12,26+165.27 5 9.02+86.20 5 3.32+55.67
High Lipoprotein (HDL) A Aglle dpaall gyl e s sl J) g sisa s (Steriod) Al
pll Lo 3Bl (e Adidall oy saall o2 (e gl iall J g i <1 A_;c Qe il jadl ddile gl dnal) LAY ol 1N Density
LeSSUaY ellay (LDL) A8ES) Zidal 5 cilisi sl Gl Ja e acind Y5 ¢(24) dasnll UAL saclll sLiall Wy e JS&
L (37) Rl o2 (o et 3 Sl sl (a5 ol el ¥ 5 50 i S

o] Tyl LD 2in) 5333 ) (6 3ms Ly il il sal s sad) el 8 gyl oK1 ol 513 5301 o
Ladie g ¢ 3 ysaall Q\.\.}_);j\@@u.}um‘;’_)ﬂ\ Jdh e oy SN cla HiSE 5 W gt U J g puiead oSU cily sl
(i g sl s 8 AllaniaY (oo pall Bl (3 i S0 oy 5 L) LA A iy o) 55 5
B a5 lae Sy jall oda jlas 205830 ) (A1 5 sl Sl jall 8 J g i KU 28830 51 (5 a0 Ly 9 ¢ (38) dpesidll
J sl 5 MR e € 038 Tl LAY ) 5) ¢ (25) aoall il 8 ZEESH Ale ) saall ey Sa 53
‘;M\JJ\ 0l Cq\.u (58! g (39) Aol Ol ga el @MML«: o) Jeall (g gesed pall J g st S )@AJLMJ‘;\S\J
S i Sl il ) G Oy il sSU midiall (5 siaall o e 3 (40) g 38055 Vs (245 2382 Le g aal
& (41) & B8l 5H Y (26) ae Al pall oda il (381 65 (Ster0|ds) dandll liga el (A st SI Jsas
o3 (381555 a2V (3 (28) ae o155 RN (A (42) o 5T V5 (33) pe Al ) 02 I (381555 ¢ salal
el Ol S5 dame £l (1) djhj\ Sl e ety AV (315 30) ae G855 Vs (43532) g Al
+110.23 ‘).\:_..al\a_\\_u);j\ o)ﬁ}dmé}‘;m.\.\d\@.\‘);3\d.:l.uﬂ\‘_gc\_\.\‘);ﬂeaacih‘)@(P<OO5)b}m
G S8 Jama 33l ) .J-‘S.-!Meé/eﬂn 2.01 £131.76 5080 5 jiluwny/pale? 22 £117.53 dau siall 5 yilunny/a2le3.04
01 4d (o3 ¢33 5l (s sl Ayl (05 Ly A yn s syl i A83le 4 (mnal (ot yad) ST (i 330 )
G ol e oLl S 5 s Ayl gt S A pad o ot (22) Bl SIS 3 s sl (3 ial e
5l il jall b s seal) 5855005 ol G ¢ ARN s e sl Jae ) dlead) 538 liad g G jall Ciy g
3 (40) c‘)SJLAcAM‘cAM\JJ]\ a.JA C_}L\Jdﬂ\ (44) C...a\.u]\:\.\hs d.\@.m.da.u‘)al\ ‘)\J;‘).K; ‘_e...a\.ud:\.ah‘g\ LAJ‘)
pas w‘-u & (P<O 05) Gsine p saui sl (sl 38 55 Jama (alid (1) s gilis (46) &

15.60 5 60£18.25 5 5 A siall 5 5 sicall s all i 0 55 58 D s (ol oyl i 5 5ol
) om Ly A pall s ) ghat aa asanli gl sl S 55 Jara pRlAS) o) 2l ihiny/aale 0.20 £12.465 0.03+
S sl CJBQE\)AC)A?)MU}.\“ Ol dasad ) Addaall o8 (355 3 Ay jall Hshaty gad Adand r 5 oS KN Jlasind 824 )
Jaral Allall 4y gimall 3303 (asi (28) Awoal) @S WS el Bl A 0 38 5 Jb B g (UL 5 Aladl JA)s a8 g
O Legin Bl ¥ e pe eﬂ‘ Jean (8 0 nS 5 e 43l lsall pand) sl Jilall B o gaalisd) s S 58
5S5 e 55 ey Bl G g Sl o Sl ¢ (465 33) dusal) WA daud g L se g0 Layy aossalisd)

123



2014 / (ale /AN asad) - de JUD alaal) — dralad) ¢3S daaly Adaa

& (45) ao Gl5T5 ¢(40) 42 el La g Haall (8 Al all 03 il (38) 55 (26) LA (Al ey 4y o) 53 @ gl 5l
Y1 (8 (28) 5 &Y (3 (33) 5 e selad)

O eamall o ad) Bl & o sl (sl S 55 Jane (A (5 sine GO 3 ga g ade olid) Jsaal) il (e praly
Laiy @il jilssy/arle 0.10£2.50 4w siall 5 0.1221.95 5 pall (o 38 5 iy 3 o siall 5 5 ppiall iy )
3 _gpeall Cly yall 8 0 38 51 Jana e 3l iy jall capall o ad) QL) 6 35S 55 Jaxe (P<0.05) Lisine adi )]
AVl e aebiy Ly ) B ppall Glyjall (8 sirall el 58 53 ) L jilsy/asle 0.7843.17 @i dansiall
& esandlll sl e Bl (5Ss a gmaiaall o) WS (thrombin) ce i) cp S oW Ay el WAL (Mitosis) )
Alas g o guirall gl ) Lle ¢(28) 3 seall Gl jall (8 o geiaal) e a gl S A (alads) Al 8 o 8 0 63
2 3855 (47) 5 Syl 8 sl e Qi 5 sl 5 o pmsinall 3 bl 5 a3 Y
e\..u:\ﬂ ‘53 (28)} e saladl ‘55 (26) welala & :‘.a.n\‘).ﬂ\ XYY C\_\\:u (88! g s(40_524) o KAk e el ‘55 3.&»\)33\ 0dA

) ) ) 35 505 Adaw giall 55 jprall il jall aanall sl Qi) 35 Y5 Ay b Sl 5 5 Jane - Jsas

Composition Small follicles | Medium follicles | Large follicles
(<4mm) (4-6mm) (>6mm)
Metabolites
Total protein 8.70x0.27 6.62+0.12 4.97+0.68
g/dl A B C
Glucose 25.27+£2.21 32.07+1.02 42.20+2.02
mg/dI C B A
Cholesterol 55.67+3.32 86.20£9.02 165.27+£12.26
mg/dI C B A
lons
Sodium 110.23+£3.04 117.53£2.22 131.76£2.01
mg/dI C B A
Potassium 18.25+1.60 15.60+0.03 12.46+0.20
mg/dI A B C
Magnesium 1.95+0.12 2.50+0.10 3.17+0.78
mg/dI B B A

/ bl Ll = (£SEM)
(P<0.05) L sine alias asl ol Cacall o ddlide Uy o Jaad Sl adsl)

pan e b Aa ) Aile A gyl 5 Al iyl (B ity sali Ay ad) LA 5 A sall o Al all e il (e giians
‘EAA.AS\_)ﬁ.AM&L’bi@hﬂ\h)&‘jw}d\@AJ}}AJ‘;::J‘)LMJL)J}SJR“\JA”D&C_‘}L\JMW‘)}:\.\.}J;M

J.\LAA.“

A sl il g S G e At ¢ Ay jal 5 sl s el s A ) Ao 5 (2008) ¢ Sl 28 dgana ¢ quinll ]

el daala

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

3. Jiang, J.Y.; Macchiar, G.; Tsang. B.K. and Sato. E. (2003). Capillary angiogenesis and degeneration
in bovine ovarian antral follicles. Reproduction, 125:211-223.

4. McNatty, K.P; Smith, D.M; Makris, A.; Osathanondh, R. and Ryan, KJ. (1979). The
microenvironment of the human antral follicle: interrelationships among the steroid levels in the antral
fluid, the population of granulosa cells and the status of the oocyte in vivo and in vitro. J Clin Endocrinol
Metab, 49:851-860.

5. 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.

6. Somfai, T.; Inabam, Y.; Watanabe, S.; Geshi, M.;and Nagai, T. (2012). Follicular fluid
supplementation during in vitro maturation promotes sperm penetration in bovine oocytes by enhancing
cumulus expansion and increasing mitochondrial activity in oocytes. Reprod Fertil Dev, 24:743-752.

7. Fortune, J.E.; Rivera, G.M.and Yang, M.Y. (2004). Follicular development: the role of the follicular
microenvironment in selection of the dominant follicle. Anim Reprod Sci, 82/83:109-126.

8. 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 preantral follicles.

124



9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

2014 / (ale /AN asad) - de JUD alaal) — dralad) ¢3S daaly Adaa

Small Rumin. Res, 70: 93-100.
Nandi, S.; Girish Kumar, V.; Manjunatha, B.M.; Ramesh, H.S. and 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.
Sharma, R. K. and Vasta, R. (1998). Biochemical changes in trace elements in antral follicles of goats.
Indian. J. Anim. Sci, 68: 330- 331.
Gode, F.; Gulekli, B.; Dogan, E.; Korhan, P.; Dugan, S.; Bige, O.; Cimrin, D. and Atahes, N.
(2011). Influence of follicular fluid GDF9 and BMPI5 on embryo quality. Fertil Steril, 95: 2274-2278.
Kafi, M.; Mesbah, F.; Nili, H. and Khalili, A. (2005). Chronological and ultra structural changes in
camel (Camelus dromedarius) oocytes during in vitro maturation. Theriogenology, 63:2458-2470.

O’Callaghan, D. and Boland, M.P. (1999). Nutritional effects on ovulation, embryo development and
the establishment of pregnancy in ruminants. Anim. Sci,
68: 299-314.

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

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

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 a synthetic follicle fluid medium .
Reprod. Fertil. Dev.17: 407- 415.

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

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

Herrick, J.R. Lane M. Grander D.K, Behoodi E, Memili E, Balash S, Echelard, Y. and Krisher,
R.L. (2006). Metabolism, protein content and in vitro embryonic development of goat cumulus-oocyte
complexes matured with physiological concentrations of glucose and L-lactate Mol. Reprod. Dev,
73:255-266.

Hunter, M.G.; Robinson, R.S.;Mann,G.E. and Webb, R.(2004). Endocrine and paracrine control of
follicular development and ovulation rate in farm species Anim. Reprod.Sci.82-83:461-477.

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. 56.

Wise, T. (1987). Biochemical analysis of bovine follicular fluid: albumin, total protein, lysosomal
enzymes, ions, steroids and ascorbic acid content in relation to follicular size, rank, atresia classification
and day of estrous cycle. J. Anim. Sci, 64: 1153-11609.

Singh,D.; Sharma, M.K.; and 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.
Mishra, O.P.;Pandey, J.N.; and Gawande, P.G.(2003). Study on biochemical constituents of caprine
follicular fluid after superovulation. Asian Aust. J. Anim. Sci.16: 1711-1715.

Nasrallah, M.K.; Kaveh, M.K.; Ali, V. (2013). Follicular Fluid concentration of Biochemical
Metabolites and Trace Minerals in Relation to Ovarian Follicle Size in Dairy Cows. Annual Review &
Research in biology, 4:397-404.

Arshad, H.M.; Ahmad, N.; Zia-ur-Rahman, H.; Samad, A.; Akhtar, N. and Ali, S.(2005). Studies
on biochemical constituents of ovarian follicular fluid and peripheral blood in buffaloes .Pakistan
Vet.J.,25:66-72

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

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.

Balakrishna, P. P. (1994). Studies on certain factors affecting the in vitro maturation of follicular
oocytes in sheep (PhD Thesis), Tamil Nadu Veterinary and Animal Sciences University Chennai, India.
Rahman ZU, Bukhari SA, Ahmad N, Akhtar N, ljaz A, Yousaf MS, Hag IU. (2008). Dynamics of
follicular fluid in one-humped camel (Camelus dromedarius). Reprod Domest Anim, 43:664-671.

125



31.

32.

33.

34.

35.

36.

37.
38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

2014 / (ale /AN asad) - de JUD alaal) — dralad) ¢3S daaly Adaa

El-Shahat, K.H., EI-Moaty, A.M., Moawaed, A.R. (2013). Follicular fluid composition relation to
follicular size in pregnant and non-pregnant dromedary camels (Camelus dromedaries). Anim. Reprod,
10:16-23.

Albomohsen, H.; Mamouei, 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.

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, 142: 699-710.

Boland, N.l., Humpherson, P.G., Lesse, H.J. and Gosden, R.G. (1994). The effect of glucose
metabolism on murine follicle development and steroidogenesis in vitro. Hum. Reprod. 9:617-623.
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.

Bauchart, D. (1993). Lipid absorption and transport in ruminants. J. Dairy Sci, 76: 3864-3881.

Su, Y.Q.; Sugiura, K.; Wigglesworth, K.; Obrien, M.J.; Affourtit, J.P.; Pangas, S.A,;
Matzuk,M.M. and 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.

Endresen, MJ.; Haug, E.; Abyholm, T. and Henriksen, T. (1990). The source of cholesterol for
progesterone synthesis in cultured preovulatory human granulosa cells. Acta Endocrinol.
(Copenh),123:359-364.

Bordoloi, PK., Sarmah, B.C., Dutta, D. J. and Deka, B.C. (2001). Macro and micro minerals in
caprine follicular fluid. Indian J. Anim. Reprod, 22: 23-25

Abd Ellah, M.R.; Hussien, H.A. and Derar, D.R.(2010). Ovarian follicular fluid constituents in
relation to stage estrus cycle and size of the follicle in buffalo. Veterinary word, 3: 263-267.
Wehrman,M,E.;Welsh, T.H. and Williams,G.L. (1991). Diet-induced hyperlipidemia in cattle
modifies the intrafollicular cholesterol environment, modulates ovarian dynamics and the onset of
postpartum luteal activity. Biol, 45:514-522.

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

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

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.

AlFattah, M.A.; Al-Mubarak, A.l.; Althnaian, T.A.and Albokhadaim, I.F. (2012). Effect of feeding
high urea diets on metabolites, Hormones and lonic composition of follicular fluid in camels. Research
Journal of pharmacology, 6: 1-3.

Kalmath, G. P. (2000). Biochemical analysis of ovarian antral follicular fluid in buffaloes (M.V.Sc.
Thesis). University of Agricultural Sciences, Bangalore, India.

126



