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Studies on Biochemical composition in follicular fluid and
blood serum in relation to follicular size in Iraqi she-camels
(Camelus dromedaries) during the breeding season
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Abstract :

This study was aimed to evaluate the biochemical composition of follicular fluid (FF) from
different sized follicles and it's relationship with that of blood serum (BS) in she-camels during
the breeding season. Ovaries were collected (160 ovaries) from 80 non-pregnant adult females
camels (7-14 yr. old) slaughtered at abattoir of province of Karbala during the period between
November-2012 to February -2013(The breeding season). The ovaries and blood samples
transported to the laboratory within 2 hours post slaughter. FF was aspirated from small
(3-10mm) and large (11-20mm) follicles and also the BS separated and both stored at -4°C for
further analysis. The FF and BS samples analyzed by using commercially available kits. The
results showed that the mean glucose and cholesterol concentration in FF of large follicles were
significantly higher (P<0.05) than in small follicles. The differences in concentration of the mean
total protein between small and large follicles was non-significantly. The FF of the mean
triglycerides concentration decreased significantly (P<0.05) from small to large follicles. The
concentration of the mean glucose, cholesterol, total protein and triglycerides were significantly
higher in BS in comparison with in FF. The mean Potassium concentration in FF of small
follicles were decreased significantly (P<0.05) than in large follicles, while the differences in the
mean calcium and magnesium concentration were non-significantly between small and large
follicles. Likewise, the mean sodium concentration was significantly higher (P<0.05) with
enlargement of follicular size. The mean potassium concentration in BS was significantly lower
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(P<0.05) than in FF in small and large follicles, while the mean calcium, magnesium and sodium
concentration in BS where significantly higher (P<0.05) than in FF in both categories of
follicles. The concentration of the mean estradiol and progesterone in FF of large follicles were
higher (P<0.05) than in the small follicles. The concentration of the mean estradiol was higher
in BS than in FF, while reverse the concentration of the mean progesterone was lower in BS than
in FF.
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mg/dI B C A

(P<0.05) L sixe Calias aal ol Cavall (e dalide Ui g ja Jaas il ol

Ll 3 apnll paa 835 e (P<0.05) L sine papalisd) O5) 58 5 daxe (alisdl (2) dsaall @l g aly
LaSsé_\Luﬂ_: ).\Lu.uq/(udn 0.13+ 5.42 5 0.3246.14 5 .Sl 5 3 paall g_s\_u);.“ 8 5 3 5 Jaza ¢LJ S‘AJJA\ L.r“);'“
Als ol deme (8 o355 0o aall L 8 aslinll G S5 daee (P<0.05) (ssiee S5 3l
35S0 il 8303 1 (5 5mp 8 Ayl s 3 o gl i) (sl S 5 Jna i) o liypile0,0844.87
BN J203 @l pe I &S] 78wl ge e psanlisll (il disad ) Adenl) o34 (g3 Seasal sy st Al
Osal S8 Jondd Qall 4y giaall 32030 cpt (23) Auoall S WS g pall Jilal) 8 558 58 Jy Cige il
250 3 o el sl Ol Lagin Tl V) e e pall Jias (o 38 55 ae A3l Ol pall apall el i) (8 o s )
2y 4y pust Adasd 59 gpailiigal) 353 e i o8 A <ge ey il G sl ¢ (5L 24) Ausall LA ddad 5 Laaa s
Sle anl sl Al ey GV Gl b o gaisal) (sl S5 Jee e Al and g0 CEAT Ll IS (20) WDIAD ali
o ge SO Aad S8l 5 oA s 0 IS sanlisll 5 Aad el Clals ¢ Canall ange (e s AN aus sa SIS 4y siaall
s @858 | Juliill pae ause o Julilll ause JA o salisall G5l 38 5 Jane g1 (52) s ¢ (36520) vl
Gebaad | QLY 3 (23) 5 ) 3 (24) 5 usdall L (53) we GilsEs ¢ (B1) 4 sla Lo e JiY) 8 Al 5l o3
830 e (ssine e IS5 A0 3 ¢ Ay pall aaa AL Lgine Sl Y agaeallsl) G5l 3855 Jame O (2)d 52l il
Gl ) iy ¢ iy aile 0.12:68.12 5 eall iy pall amsal o pall Hadl 65 58 5 oo il iy all aan
G el dhan (B a Sl (gl 58 55 Jare (P<0.05)s sime JShag a8 ) LS ¢ yiluny/arle 0.04 +8.87 Jaa s 5l
poaallSll anly | yiliws / a2l 1.80 £10.20 OS5 Slnoall (e (e ganall ST o ol Jilad) (& 3 g sall 0 38 55 Jana
Tan 8l e gl )55 Alead Jliall il e asdaiy el il pall Ban il i g el aiond AlSe) 6 Laga 150
& 0¥ 138 A4S L (6 je 38 Ay ad) aaa 30l ) ae aspndlSI (sl 38 55 Jame 3345 | (54) Akl dlae 5 Gl
G 1 sl (g0 Al ApaS () Ay ol LS liad Gl Ay gl skl e 0 31580 0la 3 () ¢ B sall (50 0 g
e oal) Jiladl 8 o Sl sl 58 5 e Al sl e 55 S, (23) duall (B muall Jiladl Jals ) aall e
Canall e JOA 038 5 Jondd A e clals LS ey Al s oLl camse o gl Cinall am ge SIS 4y sinall
go Aliaiy (53) ae usalall (8 381555 JaY) (B (B1) o Al all o8 il (381 655 (1) oy Al ans g0 JOIA el Bl
Jaall 85 (23) g plie ) Al ) G5 ¢ Anpad) pas S e p sl QU 05l 58 5 Jana (A palidl sl s (20)
goaiy aa gl Al e in ) AR (bl o Sl 5 g sl & CBSERYT ) (5 a3 CESUERY 138 5 ¢ (39) e (3
a_nLu);j\u.\.\‘_;.a.uA\ );J\JJM\L;@W\ )J\JASJJJAMLQL;}\M&J)\.\A\JP}?AQ (Z)JJJ;C_M.\UA
axle 5.30+0.12 5l iy el s sl [/ a2le 0.32 £ 6.07 &sall by jall 80 35S 5l 3 03 0l 55 ynall
o Al Jeme b aspestiiall gl 3855 Jane 3 (P<0.05) (s sine gl ) @lllia Ayl Cinm gl LS ¢ il /
ol h g spmiall a5 ) L ilsyaile 0,3048.00 alss i all (e pan S (3 353 5l s yad) il
OsSs psmainal) () WS o thrombin) ceiad) o <5 oW 4y all LAY (Mitosis) (sl sludiy) e A.c\.uu 383 yeall
Lile (23) 5 pshaall il jal) 3 o spntiall (6 o 5nlSH Zans i) Al 3 ey SR 0S5 3 m SN ¢yl e i)
& ol oo Jeun 38 dypall skl ae o spuninall (sl (aladd) () sl 0¥ slas 58 o ssinal (gl O
gl (2) Jsaa gilis (i QeI 3 (23) 5 e salall 3 (20) 083 Lo e syl 03 il (35 (55) 5 _Sl) iy ol
M\Su)ﬂ\@u\uﬁa‘)ﬁ}dmé.\i\ cw‘)ﬂ\eaa_).\u&a?}a.\‘gd\uy\ ‘)AS‘)AJA&A(P<OO5)L5}MJ&=J}
¢ il /arle 2.324104.70 daass dn al) ans 330 ) a0 S 55 adi 5 jilusy/azke 4,63492.20 3 jseall Cily sall
3 eall by yall gf 3 g gall u.t.u;l\ JiLd) ‘51:: eﬂ\ Jae o e}.m)..al\ O S 5 Jana (P<O 05) L gina cs.a‘)\ LS
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(42) 4..\.\);1\ d;\i Gae)m)..al\ uy\ u.nL\.\A‘ L_éj‘: bJJﬂ\ 4l L;Aj\ ch}AM U}AJQJ 4..\.\):1\ u.\JS.\ .L:L.n.u ‘\.L.L\JA} 4..\.1_);5\
ﬁa\.\.\d.\aé\‘\.\l;ﬁd‘b& CL\;.:}M);“ ¢Fg\eﬂ\w¢w\6}muﬂ\w@\}ﬁu)ﬂ| A\.’_:\ g_u.u:}\
Mhsd.\g_uuj‘t.u)ﬂ\ )\h)msm.aud.mh_g\ Aﬂb_).\.\ﬁ\ A_ﬂ..u)aj\‘sﬂﬁyiyaS\ _).\S‘)Jajh‘)ul.ﬂdﬂ 4..\1:1\ ‘)‘JAJ.\.D
U jlie Cipall puge YA Aygind) e aspseall (sl 5855 Jane o Aiud) aud 50 a1 Lili YIS (56) gl
350 5 505 5 G 030 ¢ Al g P B By el s S 58 58 A gl ey € (5 AV sl
& (36) oS3 Le o Ayl o3 eilis (381 555 (36) S 5 Araningl) LN (ho o 523 guall () 53Y alisia¥) s2le) 5 Gabisiia)
wisalall (8(20) 5 Y A (B) w0 sla Lo pe 15T Y 5 ¢ xall (8(39) 5alie W) (8(23) 5 puseladl & (53) 5 Y
Sl jall ‘53 cll} ¢ Ay sl paa 53l ) & (P<005) LJ}\:LA déj.d\ OsaR S 51 Jaza &\34)\ (2) Jganll c_ﬂ_u Ol
(P<0.05) Lisine aii ) LS ¢ jilile/al & Su: 4,024 26,63 50S)) iy yall a5 5ilile/al e S 3,18+ 14,20 5 il
s sl 5 3 sl Sl jad) (A 2sasall (qusadl Bl (05 55 Jame e pall diae (B Ba5all O30 8 38 S Jaxe
o Y s m 3 A ) aaa 335 e Basall (se s S5 Jane b Aysieadl 3330 o /el & S 3.03+63.04
4l 4,2l & (Theca intersticial cells) Al ol &l LA s 3) ¢ daalil) Ay all A Cayaill (5S35 A sal) ga
O3 Lhay Gl a2l e LLEN LAY sda cllich dagillyy (LH) ABLY) O saon <Oliue sl Saaill
(dominant follicles) sxiludl 4y ) ) yaiulss ¢ (57) ALLYI ¢ 5e s s3cluas s (TeStOStErone) s sasll o seaill
i Gsan daeluary (335al) (h3a0n (e 8 S leS 2 o sgall s LU i€ 4y jall sl LAY (6 sailly
g Ay yall Jaai Ladie L) giue e ) Joat s punl UDIAY 2llad 5 Jalis i 5 (58) o_nili s 5l (FSH) <y sl
¢ (36) Gasall O (S Al AN LA a1 Sl g 50l gt b Alle dlad @l maadl ALY) S L
(60) Y5 ¢ Juliill pe ange e Al a gall 28 IS JJ\J\L;.LUM @asall g san 3 5 Jara gl ,f (59) o
pie uge e IS5 iede/pl s S 0.5264.00 &y luliil pusall IR Lsine Basall G3ap 3855 dane b
L) d.i\)_“ @w\ g_ahﬁ)@ﬂ BIBC) el Gu.u)S\ ).LAAS\ U‘ C_al_u]\ oda (34« ).\.L:Ln/e\).c.}&u 0.13+13.4 Julull
iy il sl 32 iy sall (e e 33y Jlad ime oron Bl 2pm gl Gl g ¢ (B1) Tpmall Ay sall LD
@ Gl Osap S5 e (P<0.05) Lisine dadl aud go idial Ll (IS ¢ (62) Gasall Gsen 585 o @
iad el cilals ccipally CaAl e a Vs slal auge IS aii )l 3 ¢ pliall sam s JaY) ) B oall JiL)
sl il S L ¢ (1) Canall anse IS Lad J1 5 o081 aus ge DA asadl QL) 8 (33 5all () 50 8 38 55 Jandl
ol i pally il ) G0 ¢S o I8 ol e sl (500 5 S Rusinall e Bl 50
e Al )l oda il (38 65 .(63) Cavall eu}.ééwdﬁ\} gl_ud\@eﬂ\dma@dqﬂ\ Osasp 1S5 Jonal A e
o)) Bl (P<0.05) Lisies Jaadl (g0 p 38 55 Jame gl&5 1 (2) dsaal) il a3 YY) 8 (64.519) 42 sl L
s 3omeall clioall b sasdl aond) Jild) e L/l 6 i 0.3141.82 dlis $o8S) el (i anal
Jana Ce omndl) apall Qi & Jaall (a8 35 Jana (P<0.05) Lisine 21231 WS ¢ ilile/al e 5ili 0.2140.43
Cadys ol s 338 pal) JL (8 daall G 5e 8 0580 slle/el 2 516 0.0620.40 ) deass ol doma (0 S
0.2620.98 &b Jalsall ye diy) &l (& Jaal) (a8 585 Jama o (66) G2 (65) Al ki Laga 1550
Eani g sill 13n Sl 8 el el 0 5K55 ALY o 5 ALY Canise ) san SV O iy yee o LSy ¢ i/l 5ild
Ol Jaadl g san € 5 Jamae S5 o A A Jalga pe uwm\ﬁs\ sda e o Ly (matmg) tl.ul\ 2y Jadd
oe 3l g_xLu‘);ﬂg.a.u.d\ u_\.uaj\ d.\\.uﬂ\@ (P<005) hj.u.a Jasll (g sa ‘).\S‘).adm&b.u\ \..4.1\ Al Hal) iy
& daall () gan ).\S}dm&u.u\ o o ) (17) ao 385 ) 038 ¢ B ypall Sy all (& 2 gall wyal) L)
Y s e & LS U Ay Al s sl LAY | yteinization 455l dlee J pan a9 28 ¢ a);\,\SS\ il jall
eo L)l die ALB Gl o jille/al ye 6 0.3141.82 (pmnall noall Bl A deall sesn 38 5 Jaee OIS
b (B7) Y 8 yille/al e 55 39 Bl iy pall el Bl 3 Jeall Gsepa 5S35 Jaee Jeas 3 ¢ &Y
g S QR s o) 5 B 138 e it N Jalall o 52w ¢ (68) Lilile/al 2 51l 1.13416.96 Jea s e salal
Al A o AN ) sV ey Al Gntse Gl s A1 0l s ¢ AN £ 5 e alias oY) IS Aalad o 3
ot doall sa sl Gl aeadl) G ¢ (17) pall dos (8 0 38 58 (o Sl ol Jiladl (3 Jaall (50 8 3 5 Jaxs 0
Ol O 5a QAN LA )85 ¢ dauzalill Ay jall (8 daaill Dl sa yell (585 dlae die 5 jal) anall g aall Juas
Dina (san s cint iy pall Appnall LAY Aol 50 Basall Gsasn ) Jsai (525 ALY (a8 pinty (5 saadl
Jame g ik onal) 0605 Ay oall Jala (3 daall Ggan ) Jsaiy 38 (5 5mdll (g gendil) 138 (e Gamy ¢(66) luall
A G U1 8 daall (50 sieme o (64) | (19) ol dume 3 0 5558 0o ol Bl b el (1508 35 5
dhan & daall g sa 8 38 55 Jane gl (19) G . (Silent ovulation) iebuall Al camy 38 3aill Cladle jelas
Osa R )_\S)_\dm‘sa;q)u;\ L5\ (ag)dmexm‘ i) s gall B9 53 aa A3l (al gl LSl s gall G anl)
anry sailly ainsi Ay el (8 g leall Ol die s sl Ciniose ) san Y1 L Sl ade ans ey i) s gall (0 Jasl)
385 Jame 8 el ) g5 s ¢ (19) oY) (8 Al () s A ol Al 3 jala & gan Jinall (e 38 ¢l @l
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8wl il jall cw all Jilall 8 45 ga sl 5 4 oY) Sl 3 55 (Mean £SE) Jaas (2) Jsas

A8 jal ) ) B aall a5 51

Composition Small follicles Large follicles Blood serum
(3-10mm) (11-20mm)
lons
Potassium 6.14+0.32 5.42+0.13 4.67+0.08
mg/dI A B C
Calcium 8.12+0.12 8.87+0.04 10.70+1.80
mg/dI B B A
Magnesium 6.07+0.32 5.30+0.12 8.09+0.30
mg/dI B B A
Sodium 92.20.2+4.63 104.7+2.32 115.23+3.02
mg/dI C B A
Hormones
Estradiol 14.20+3.18 26.63+4.02 63.04+3.03
pg/ml C B A
Progesterone 0.43+0.21 1.82+0.31 0.40+0.06
ng/ml B A C

(P<0.05) L sixe alias aa) o)) Coall (pana ddlide 5 ja Jasd i) adl
Cog sk iy sali A8 jall Y1 L) 8 lanall il sad Apmanl WA g Ay o) f Al all 028 el (g prilit

Aaidla gl AeLia g Lol JloS il sda Janiod 85 ¢ Ay pal) aas joad e 308 a ol Al LkNie 4y n 5aS
O sl a7 A A8 jall dY) (8 A oall LA 5 Ay sl Ae) ) 3
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