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ABSTRACT 

l1!c effect of o~ariWl slatus and steroidogenic potential of granulosa ceLL", and/or 

Jolllcurar jluid on the malUration qf camel ooq)tes in vitro during rating anci !lOrt' rating 

:-oAftSOrlS we,e studied. The camel orx:uies WE're collected immediately q{tn slaugluer. 

Tlte oocyte.'> It,JI?Te aspiratedJromfoWcles with 8·20 (I1.m dlame£erJor CIll/ure irl11lafura· 

Lion medium (MMI under d~{fereHI co-culture conriftfons. MM+No OCs (No Granulosa 

('.ells). MM+FGCs (F'resh Granulosa Cells), MM+PGCs (Pre-incubated Granulosa Cells). 

MM+Jo%FF fFbllicular Fluid) and MM+F\'JCs+lO?nP·F. The o/Jtained W8tdls ret'eaLed 

that. the distribution of .sIWlll.foWde.<;l 011 OUClr(ef; 11'(15 slgrtifkultHy (P<O.O}) higher (han 

til!! medium r.md fJre·ovv}u(OIY jo/licle[;. The dif(erell! fo!liculnr populafiOns with or with­

Ou/ corpora [t.:lea were signifk:amly (P<O.Ol) hifjJl(~r during ITiling limp !1cm-ratipg sea­

son. During eadl scruOr!. the nWl!hers qfInllicles l1A::rf' hrgilvr on ovaries Wt!i1 {han. 

without wrpom. tutea. f'here were no siCfnifiuwl dWefCnCeS In (he rwntbers qJ medi.um 

and large atrerk follicles when LUID sea..soos wen: romparro, u;f;eren..o;; (he meoiwTI 

atretf.cJOllid.es showed higheJ significant raie {P.::;(J.Ol} It/an large follicles during bot.h 

seasons. The mean vaiue of grad }+2 oocytes tUUS signif'tcanlly (P<O.Ol] high(OT than 

grad 3+4 (JQ(1Jtes only during rating ;..L>asOrL aliJlCugfl the twa groups were higher dur­

ing rating season thun ItOn"rotu!!) mI!;'. 

Tile highest rates oj melophase·Jl oocutes tl:ere observed q1ter CO~UltUfC WWl FGes 

.;;'uri.ng mting anri '1m: rating sr:a5,0I1S, whereas t/11.' if)t{les~ rates Ul<?re ohsen!f;'ti after 

!.."'O-('wtllre ll.'tat PGCs or F'F'. In aU qrolJf)."" the '"aLes oj metaphasc-ll oocytes wen:' hi.gher 

during rating sea'ior;, tJt;;.:H r;otl-ralinSI' one. The mtr oJ nuclear maturation incn'>Qsed pm­

fJ1"f'$Sive(y with (}It"!" twrnl!·;'H r;( C,j·('I.tlture re"ehlng all:> highest at 36 hr.,; tl(lriny n1.ting 

s<'-'a3011. Dur[rtCJ nOn-mi(llt! <;enSIJrl. 11le rare o( nlJelew· rnrltw-alio'j incren,<<>e.riIrnrn 12 fo 

24 hr~, and ren"l((lrwd (")nt foni W' !O :~6 hrs. 
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TIle potential of FGes or PGCs to secrete testosterone and estradiol-l 7{3 in culture 

media was significantly (P<O,OlJ increased with the duration of CO-cuUUrE reaching the 

highest with FGCs+FF at 36 hrs, with exception the level oj estradlol-17fJ decrcnsed qF 
ter co-culture with PGCs. The potential of FGCs or PGCs to secrete progesterone [n­

creased progressively wilh the duratiDn oj co-culrring reaching the highest with PGCs 

at 36 hrs. The level oj three honnones maintained significantly {P<O.OlJ higher during 

rating than non·rating season, In concluslon. com:iUiantng oj the culture media with 

GCs and FF had the potenlial to mature camel oocytes during fWRrating as well as mt· 

ing seasoIL". This war increase and improve the (n-oilra jertifizatton and embryo­

transfer programme in one-humped camel. 

INTRODUCTION 

90 

The camel is an economic feeder as they can produce food and milk when other ruminants 

are not phYSiologically able, The ('omelldea are considered the perfect farm animal for <lad areas 

because of theIr partIcular adjustment to drought conditions (Shalash, 1965; Ismail et aI., 

1993). Howf'ver. opportunities to improve reproductive efficiency in the camel are limited due to 

the continued usc of t.raditional systems of reproductive management in most breeding herds. 

These old methods make it dUficuit to be sure that the optimum numbers ()f females are preg­

nant at the end of the seas(ln (Cooper et aI •• 1990). Recently. the technique o!, ill vitro matura­

tion and subsequent fertflizatiun and cmblyo~trallsrer can be employed to overcome some of 

these problems (Ismall et aI •• 1993). especially to impregnate as many ot females as: possible at 

thc stan of the breeding season become pregnant. 

Camels are induced ovulators and exhibit follicular cycles with folltcles d{'velopi.ng and re~ 

gresslng successively and ovulatIon Will occur only when mating takes pJace (Ellas et at. 1984; 

18maU. 1987). The maIn goals of this study Included the effect of ovarian status and potential 

of gran ItOsa cells and/or follicular flUid on the maturation of camel oocytes in vitro dunn rating 

and nOll rating seasons. 

MATERIALS AND METHODS 

Ovaries collection: 

The ovarics of camels were collected in pairs from Belbles and Cairo abattoir within 30 rnjn~ 

utes aftel" slaughter dUring rating and non-rating seasons, they placed in D~Phosphate Buffered 

Sal1ne at 30·350 C, '11Ic OVilrteS were transported to the laboratory wltbln 2 hrs. No Information 
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on previous breeding history of these anlmals was known, 

Folllcular qualiflcation: 

During rating and non~raUng seasons, all the ovarian fol11cules were qua:mt>d lHorphologlcaJly 

includl.ng: 

- The c1asstOcatlon of folUdes into three follicular populations, small (3-6 mm), medium (7 ~ 

}5mm) and pre~ovulatory (> 15 mm) folhcles. and counting the number of foHicles In eaeh 

group, 

- The folltcular distrIbution on the ova11es with or without corpora lutea. 

- The rate of falBeular atresia induding the medium and large tollic1es. 

Oocyte. recovery and uee8ament: 

Only healthy follicles with 8~20 mm 1n diameter {according to the parameters described by 

Pavlok et Bl. (1992) were aspirated using 18~gauge needles. The aspirates were pooled :Into 60 

mm petn dishes. All the aspirates were exam!ncd under Stenomlcroseopf' for qualification and 

description of om:;ytes (De Lool et al" 1992). The ooeytes were claSSified into two l).,'T'oups (grad 

1+2 and grad :3+4), and oocytes grad t+2 were used for further investigatjons. 

Collection of granulosa cells (Gee) and follicular fluid (FF) ; 

TIle collection of GCs was carrlcd out dIrectly after harvestlng of ooc}1cs from follicular aspi· 

rales, After cerrtrlfugalion of the follicular aspirates at 2000 rpm/lO minutes. the FF was placed 

in small tubes at _2()1:l unUU use, The resul.ting pellet of GCs was washed twice with prewanned 

culture medium and re-suspended in ~1400 Tissue Culture Medium~199 (TCM-199) and passed 

several times through l8-gaugt? need:e to re-desperse GCs (Gordon. 1995). The eellular concen­

traUon was adjusted to 4- 5xl06 cells/m: before (:o~culturc. 

In vitro maturatiOn! 

Th( selected oocytes were w'd.shed twice in prewarmed 'reM-lOO (Sigma M -752>sJ v.1th Earl's 

saJts. 100 uglml L~g1utaminc and 50 ug/ml Gentamycm sulfate. To investigate the eHeet of GCs 

and FF on the maturatiorr during the rating and non-orating seasons. the oocytcs co,('ulturcd at 

3R50 C, 5% CO2 and 95% relative humidity for 36 hrs (Gordon. 1995), The CO-f'uiture condi­

tions Were desIgned as, maturation ma:Hum witb no granulosa eel1s IM!\<!+~o Ges) (controll, MM 

plus fresh granulosa cells fMM+FGC~). MM plus pre-incubated granulosa cell::; lMM+PGCst , MM 

plus 10% follicular fluld (MM+lO%FF) nnd MM+PGCs+lOObFF 

The preineuhation of ercs perfonned by plaCing the harvested GCs In the culture medIum fur 

12 hI'S before co-culture witb oocytes. 
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Maturation time: 

The grad 1+2 oocytes were cultured for 12 hrs. 24 hrs and 36 hrs witb FOCs, to investigate 

the effect of culture duraUon on in vitro maturation of camel oocyte durlng rat:ng and non-rating 

seasons. 

AIIBelSment of maturation: 

After 12. 24 and 36 hrs of co-culture. aU the expanded Q()Cytes were agitated .n 2.9% sodium 

eItrate and cleaned in D. phosphate buffered saline to remove remained cumulus cells. An the 

oocytes were placed on glass sUdes and f1xed in ao=tic acid and ethytc alcohol {1 : 3 v Iv) over· 

nIght. The oocytes were stained with 2% aceto-orcetn. and examIned microscopically to assess 

the stage of nuelear maturation (Metaphase-I and 11). 

Hormonal asaay: 

At 24 and 36 hrs of co-culture, the media were collected, centrifuged at 3000 rpm/IO min­

utes and frozen at -200 until honnonal assay. Testosterone was assayed by RadIo-immunoassay 

aceordlnp, to Goeue et al. (1990). Progesterone was assayt,'tl according to Naber et al. (1999) 

USing sold-phase1251~progesterone Radjo~lmmunoassay (Coat-A-Count Progesterone: Diagnostic 

Produet Corporation. Los Angdes, CA, USA). The assay sensitivity was 0.07 ngjm} {rung",,0.03 to 

0,16 ng/mIL The lntra~ and inter~assay coeffkients ofvarlatlon were 9,0 and 9,3%, respectively, 

Estradjol~17P was assayed according to Xing et at. (1983) by Radio-immunoassay using (Diag~ 

nostie Product Corpuratiun, Los Angeles. CA, USA) 125I~R1A Kits. The tntra~ and inter-assay coef­

fiCients ofvartatlon \vere 9,62% and 13.43%, respectively. 

Statistical analysis: 

Data were expressed as the mean ± stander errOL TI1C statistical analysis of observed dtlTer­

ences was performed by Student's t-test. and probabilities value (P) less than 0.01 was consid· 

ered to be statistically sIgnificant. 

RESlILTS 

The ovarian status of camels varied according to theIr reproductive season as shown in table 

1. Regarding the foHIcular populations, the distrIbution of small follIelcs ...... as highly significant 

(P<O,Ol) than the medium and preovulatory foUides either durIng rating or non~tatiHg season. 

The medium follicles showed also hIgher number than preovulatory follieles during tv.'O !<ea"'ons, 

All the foUtcular populations showed higher s.lgntflcant (P<O.O l) numhers during rating season 

when compared to non-ratmg one. 
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Ihe distrlbution of folUdes with or without eorpora lutea were significantly higher (P<Q,Ol) 

during breeding season than static one, but during both seasons tile number of folllc:es present 

on the ovaries was higher \Vith than without corpora lutf'tl. There were no sigmfir..~ant differenceR 

1n the numbers of medium and large atretic follkles when two seasons were compared, while 

v.ith1n each season. the medium atretic follicles showed higher significant numbers (P<O.Ol) 

than large foUides. 

The highest numbers of grad 1 +2 oocytes were obtalned during the breeding season. 'The 

mean values of twO groups of ooeytes (grad 1+2 and grad 3+4) were slgnificantly higher (P<O.OJ) 

during the breed:lng, than non~breeding season. Although the two grolips were different during 

the raUng season, they dId not show this dlrrerence durIng the non-rating season. 

After 36 hrs of co-culture, the highest numbers of ooeytes reached metaph~lse-1I siage of nu­

clear maturation was observed after the CQ·culture of oocytes with FOCs during bo1h seasons 

(table 2), The lowest rates of metaphase-II were observed after co·culture of oocytE'S wilh PGCs, 

ill aU co~culture groups. the mtes of matured oocytes reached metaphase-II stage were higher 

during rating season compared to non-rating one. Although the camel oocyte::. matured normaly 

during rating season, they had potential to mature 1n \1tro during non-raung season &peciaHy af­

ter the cO~l;ulture lNitll FGCs or PGes. 

The overaH ratios of nuclear maturation maintained Ingber during ratil:g tban non-ratlng sea­

son, The rate of nuclear maturation increased progressively ~ith the duratlon of cO~(,LJllure dur­

ing rating season, reaching the highest at 36 hrs. 'The rate of nuclear maturation inuea,,<:.ed from 

L2 to 24 hrs. whereas it remained nearly constant up to 36 hrs during nOll-l'arlng season as 

8ho\l.11 in table 3. 

The 8tel'otdogemc potential of GCs varied according to the duration of :In vitro co-culture (ta­

ble 4). In the three groups of eo~culture. the level of testosterone increased directly with lUcreas~ 

lng thf duration of culture. The activH::{ of FGes or roCs to secrete testosterone in .'ulture medla 

was s'gnIficantly higher (P<O.Ol} during rating than non~ratJng scason. MOI'eover, the highest 

ievel or testosterQne observed ~1th FGCs+FF at 36 hrs of co-culture. The same behaviour of GCs 

to secrete estradtol~17~ observed In the first two groups (FGCs and FGCs+Ffl, and the highest 

concentrations of estradlol~17~ estimated w1th FGCs+FF at 36 hrs of ('o~('ulture. After co­

cuJturc y..'ith PGes. the level of estradioj~ 17P decreased either with increasing the duration of co­

eulture or from ratl~ to non~rating season. 

The highest level of prog{'slerone obtained wHh IncreaSing the duration of co---{'uiiure with 

poes. The aettvlty of FOCs or POCs to Seen:tc progesterone inc.reased progressively with the du~ 
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ration of co-culture and from rating to non-rating season. 

DISCUSSION 

In spite of Increased interesl in the study of reproductive bIology of the female, camel, there 

has been little understanding of the relationship between ovarian morphology and the reproduc­

tive physiology of this speeies, In this study, the distribution of smaU foUicles was sl.gnlficantly 

higher than medium and pre~ovulatory follicles, During ratmg season, different follicular popula­

tions with or without corpora lutea showed h1gher numbers than during non-rating season. 

TIlese results come 1n agreemenl with Musa anet AbUSinelna (1978) and Bourke et al. (1992), 

who observed that. camel ovaries developed a wave of multiple fol11cuiar grov.'th dUring breeding 

season, During the rcst of year the ovarles remain inactive or show only a limited number of 

smaJl follicles. These encountered follicles with different sizes protruding a great part of ovarian 

bulk during the active season (El-Wishy and Heroe1da. 1984), Besides the ovulatory follicle, a 

few smaller follicles appeared in the same ovary, or, to a lesser extent, In ihe other ovary. The 

smaller fotlicles developed and regressed in variable perIods but they were palpable for less time 

than the main foUicle (Musa and AbuSlnelna. 1978). The main foUlc1c measured 10- J 5 mm at 

the beginning of heat but it increases to 25-30 mm at ovulation (El~Wl.hy and Hemeleta, 1984), 

However. the ovarian changes take place during the 1)reedtng season differ conslderably from 

those of the cow and rtlure, tor the camel's ureeding season the activity is restricted to the folHc­

ular development only (Musa and AbuSineina. 1978; Skidmore et al .. 1996), and the two cam­

el ovaries showed tile follicular development throughout the whole season which ends with an 

anoestrous phase that lasts for about six months. The study of Samir et a1. (1978) proved the 

presence of large follicles in the different seasclfls, and mature corpora lutea were seen only dur­

Jng the breeding season. whereas regressed eorpora lutea were noticed all-over the year together 

"lith many follides of different sIzes. RecenUy formed corpora lutt"a durIng breeding season are 

reddish brown accompanIed Mt.'1 presence of follicles, but firm corpora Iutea occasionally seen 

in the ovaries or non-gravid genitalia are probably regressing corpora follo'W"1ng infcltUc service 

(El-Wishy and Hemet4&. 1984). When the corpus lutcnm was at maximum size. there was a 

medIum follicle on the same or the opposite ovary (Bourke et ai.. 1992). This follide increased 

in Size as the corpus luteum regressed. reaching an average size of i2 mm when the corpus lu~ 

teum had fully regressed. These results were interpreted by Sghlrl and Drlancourt (1999). 

where during peak breeding season foUicles display a high aromatase actNH:y in theIr DCs than 

non or early breeding season. 

[n this work, the medium atretic follldes showed higher signifieant rate than large follicles tn 
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each season, whereas there was no dHferences 1n the two types of follicular atresia when two 

seasons where eompared. The majority of th(" groWing follides were found t.o show different stag­

es of atresia (Samtr et a) •• 1978). A large number of mature follides are noticed In the ovaries 

all-over the year. Some of these follicles are Jntact, others show signs of atresJa. These' atretic fol­

IIdes appeared as either multiple whlUsh, pin headed solid bodies. or as dark blackish brown 

pctlchae embedded in the ovarian stroma (El·W1shy and Hemeida. 1984). These results sug~ 

gesting rapid follielar growth followed by rapId atresia (Shalasb. 1965), perhaps as a result of a 

commeneing doVtll regulation of LH receptors in !.he theca interna or GCs"layers (Skidmore et 

&1 •• 1996). However, a follicular wave pattern was found jn camel to consist of well defined peri­

ods of growth. matunty and regresslOn, 

Although, the mean values of grad 1+2 oocytc!'! was significantly higher than grad 3+4 oocytes 

only In rating season, the two groups were higher in rating than non-rating season. TIlis obser­

vallOli was also obtained by Abdoon (2001). where the growth and development of ovanan folli­

cles In lhe camel as well as ylelds of oocytes With good quality were greater dunng the ureecUng 

than non-breeding season. TIlese results may be attrllmted to the activity of camel's ovaries dur­

ing breeding seasou (Musa and AbuSineina, 1978j Skidmore et &1., 1996). which is restricted 

only to the development of the foUieular ,vaves. 

Ooeyte maturatlon is a fundemental step and dependent upon a co··ordinated interaction be­

tween gennlnal and somatic cells of the folHcle (Mattioli. 1996). It was kno'V{11 that CCs from 

dominant fo1llde at least from adult animal m comparison to all other follicle sizes exhibited the 

highest border With gonadotropin receptors (Khattr et al., 1997), and thought that cattle 00-

eytcs are stimulated to mature in vitro through the addition of GCs from dominant follfc1es 

(O"Doherty et 81 •• 1996; Amet. 2000 &: 2002), i'low we have a maturation system. USing a fully 

conditioned medium In searching: for factors improving the nuclear competence acquisition to 

mature camel ooeytcs Will be possibie, The present study showed that the hIghest rates of mela~ 

phase-II oocytes were observed after co-culture v.ith FGCs. whereas the lowest rates were ob­

served a ler co-culture with PGCs. in all groups, the rates of r\1claphase-ll oocytes wer(" higher 

during fating than non-rating seaSon. From 30 camel oocytes cultured in vitro afwr removal 

from follides in TCM· 199, 14 were matured (Bou. et al •• 1993l A previous study revealed that. 

oocyte maturation and s:eroidogenesls also occur in cultured follicular cells or follicles In the ab­

sence of gonadotrophic hormones (Readhead et &1 •• 1979). lkciether oocytes were co-cultured in 

contad or not In contuct with Des, they dJd not exert meiotiC anesL and the inhibitory factor(s) 

produced hy theca cells Is soluble 111 the medium did not exerted by GCs (RIchard and Slrard, 

1996). AHhough no explanation has yet been found for different oocyte behuviouI's In response 

to use of fI'csh or pre-incubated GCs (Alm. 1990). 
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The supplcmcntatJon of the culture medium With GCs Improves the tn vItro maturafion (}fbov1ne 

ooeytes by tncrea.">lng of hormonal concentrations, whlt"ll acting as paracrlnc faete's In the eul­

ture mcdium that medIated by GCs (Goetze et 81.. 1990; Wnrichs. 1996; Bevel's et n1., 1997), 

in consequence enhances the resumption of meiosis that requires synthesis of new pr':'-ovulatory 

specific proteins (glyeosylated) mittIed by GCs (Fihrl et aL, 1991: Sub et aI., 1993: HashimotO' 

et aL. 1995), The promoting of oocy1cs maturation With culture GCs in vitro aUrluuted by grad­

ual appearence of proteIns and gro ..... 1h hormones secreted by GCs tn vitro (lzadyar et aI., 2(00), 

fndieate a paracrine and/or autocrlne action of growth hormone on oocytes maturation. These 

actions also regulate several key granulosa cell enzymes 1nvolved in cumulus expanSion and 

maintenance of an opumal oocyte microem1ronment (ElVin et aI., 1999), MoreoYer, physio­

chemical analYSIS Indicated that factors in GCs-cultured media were distributed in two molecu­

lar slze ranges, one between 10 kDa and 30 kDa and another greater than 30 kDa (Maeda 

1996), These factors playing a key role In stimulating nuclear maturation appear lo be epIder­

mal growth factor secreted by GCs In vitro. Additionally, cytoplasmiC maturation of the oocyte 

appears to be stimulated by oestradiol and epidermal gro\v'!h tador. while Inhibitcd by testostc­

rone (Drlancourt and Thud. 1998). The best of In vitro maturation was obtahied at natural 

eoncentrations of estradiol produced by co-cultured GCs. whereas the worst resulB of In vitro 

maturation oceurred at higher (:oncentl'otlons of estradiol suppiementaUon. 'TI1Cse d8\a suggest­

ed an Inhibitor)' effect of high concentrations of estradiol on resumption of oocyte meiosis in vi­

tro (Mlngotl et aI .• 1995), However, there was no dlffl;'rcntTs between GCs collected from medi­

um and large foUleks ilx106 eeH/ml) In improving maturation. This can be attribuied to that 

GCs may contrlbute different components to the eo~culture system based on foillcle size {Mart1~ 

no et aL. 1993; Sub et aI .• 1993}. and steroids as wen as other factors seC'reted by fo!lieular 

cells in response to stimulation by EGF are benifidal for full oocyte maturation (Lorenzo et aI •• 

1997). 

In this study, roCs and/or FF enhances maturation of camet oocytes during rating and non· 

raUng s"asons. Reeently. 0091.(' maturatlon in vitro is affected by the Oligln of FF Wllich appears 

to yary with follicle quality but not size (Carolan et aI. , le9S). Another studies revealed that the 

size of the follicle aHected oocytes maturation In vitro (Doatal and PavlO'k 1996~ Wang et aI .• 

1999), as FF from> 15 mm fulHeles Significantly enhances the maturation than FF from 2·8 mm 

foUic1es. No difinlte etfe{'t of 1'1" when added With Ges tn culture medium. but in c0ntrast. addi­

tion of GCs from preovulatory follides enhanced dramatically In vitro maturation. so dw preovu­

latory GCs environment In culture medIum seems to playa major role in the further t'vents of 

fertHtzatlon and embryo development (Flhirl et aL 1991). The data demonstrated lhat estradJol. 

progesterone and testosterone in media supplemented with FF and GCs may help 10 predict 00-
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cyte nmtunty by some factors are mostly present In the healthy follicles. than regressed ones 

(Enlen et aI •• 199B). It Is possible that the benlficiat eficct of FF could have been more obvious 

in the absence of hormones (S1rard et aI., 1998). Wether nonnaJ meiotie maturaUon of bovine 

oocytes is due to in part to a stimulatory factor in Vfl, rather than simply removal of an inhibi­

tors Was studied by Romero et aI. {l990l. They found that after 20 hrs of incuhation 40% FF 

stimulates a higher proportion of oocytes to reaeh M-U than 0 hr FF and controls. Thus, the 

presence of maturation stimulaung molecules in FF are essential for normal Ges matundion tn 

vlvo, 

During rating season, the rate of nuclear maturation Increased progressively mth the dura~ 

tton of co"culture reaching the highest at 36 hrs. During nun-rating season, the rate of nudear 

maturation increased from 12 to 24 hI's and remained constant up to ~~6 hrs. These findings 

('orne 1n agreement ""ith Ahdoon (2001) who found that the maturation of camel oocytes in 

CRLaa medium for 36 11m produced htgher percentages of cumulus expansion and oocytes 

reached metaphase-II stage, The elongation the duration of maturation of camel OOCytf'H mBY be 

accompanied v.ith cytoplasmIc and nuclear cbanges reaching v.ith ooeytes to full maturation, 

The strotdogentic potential of ffiCs or PGCs to secrete testosterone and csf::adiot-l 'l~ In co­

cuUure media was significantly incrf'-<1sed with the duration of eo~culture rearhing tht highest 

mth FGCs+FF at 36 hrs, mth exception the level of estradjol~ I 76 decreased slgmflcoJl!ly after 

co~('ulture with POCs. ihe potentia) of FGCs or poes to Sf'('rc~c progesterone: increased progres· 

slvc1y mth increasIng the duration of co~eultuting reaching the highest level with PC- '5 ai 36 

hrs. However. the level of thrce hOlmones remaJned sJgniilc-antly h1gher during rating ~han non­

rating season. These results ronfirmed the higher maturatio-n rate \\<itl1 FGCs al'me than 

FGCs+FF as the concentration of estradiol increased wHh additIOn of FF to culture lll\"dia, Thts 

observation was ('onHrmed by MlngoU et aI. (l9915) who ohtained best maturahon ",I natural 

concentrations of estradiol produced by co~ cultured GCs, and an inhibitory effect of c"1radiol tn 

high concentrations V,fas exerted on resumption of oocyte meiOSiS in vHro. However. "i'!dltion or 

FF to the :o-culture medium potentiates the actiVity of GCs to secrete steroid into tb, medium 

(Hlnrlcbs, 1996), and transiently Inhibit maturation. In nur study, 4,5x106 Ges/IO] ,vere used 

and produced up to 87.2% maturation rate, whereas USing of 25x106 and lOx106 GCs/mi pro­

duced 4D% and 70% maturaUon rates (Hinrichs. 1996), In camels. the. in vitro testnst{:rone and 

estradlol output lnt:reaHed w1th increasIng the roUteular $17.£, and was more in lbllick ... obtained 

durlng peak breeding season than at Its initiation or non~brecdlng season (Sgh~rl aud Drlan~ 

court. 1999), This indjcate that peak breeding season folltcles display a high arotnali:l·,:t: {the en­

zyme Which converts androgens to estrogenl'\) actMty tn their GCs than early breerlltl~ season or 

non-breeding season, In a pn'Viuus study. progeslerone and tt'f'oste'rone values rco;'onied from a 
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control group were slgnifkantly lower than those recorded from co-culturlng of oocytes with GCs 

(0.5-1x1Q6 cells 1m!), where 72 fig/ml and 264 pg/ml compared to 208 ng/rnl and 2,168 pg/ml 

with fresh GCs and 364 ng/ml and 825 pg/ml with pretncubated OCs (Goetze et aI .• 1990). 

Hov.'ever. the GCs in culture Without any additives maintained both estradlo1 and IGF-I secre­

tion, With basal progesterone output which suggest a role for the regulation of ovaltan function 

{Khalld et aI., 1995}. In rabbit. the increasing duration of eo~culture GCs from 48 h to 96 h in 

\.1tro charact.ertzed by more progesterone than estradIol (Picuo et at •• 2000). Regardtng level of 

progesterone, GCs cultured in Vitro showed signs of lutelnlzation as indIcated by the greater re~ 

lease of progesterone compa.--ed to estradiol (turner et aI .• 1964; Less et aI •• 1998). Thls pat~ 

tern is the characterIstic of GCs in vivo foUOVr'1ng the ill peak {Mayes, 2000}. Luteinization of 

GCs tn vitro may be attributed to the expression of the mRNA coding for the LH receptors (Peng 

et aI •• 1991). Moreover, GCs from follicles containing LH.. FSH. and high concentrations of es­

tradiol underwent spontaneous mitosis In vltro and secreted sIgnificantly more progesterone 

than GCs from fo111des which did not contaIn all three hormones (McNatty and Sawen. 1975)" 

This evidence was attrtbuted to the influenee of GCs by the hormonal milieu of the folUcle in vivo 

{Gutierrez et aI •• 1996}. In conclusion: We must evaluate the camel not only as an ('eonomic 

factor that could create Income and employment In the national economy. but also a.., a eoun~ 

try'strategie food supply In the form of meat and milk (specially for young chlldrcn because It Is 

high In wat.er and low in fat content!' Thus, more investigations are needed to establish co~ 

culture conditions to open a way to improve the embryo prodUCtion and transfer programme in 

Arabjan camels during both rating as well as non~raUl1g seasOn, 
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Table 1: The nlO1phological parameters 

___ ~(Means~S.D)~-.-~ ... --_ 
Parameter 

uf the camel ovaries In rating and non-rutjng 

_~.~l"odtlctiye§~~.~~~. __ 
___ .~ ... ~ .... ______ .... ______ . __ c<R"lifil:!g ____ ~ ___ .. __ ~oD~rating __ .. __ 

Follicles numbcr$: ~sman (3 • 6 111m) 18,001: 1.65n 8.00± 1. 59h 

--~ 

FoUicles/Ovary: 

Atresia In: 

~medinm (7 ~ 151nm) 
~pl'eovulatory (>15 mm) 

-with CL 
~without CL 

2.42±1.17C 
1.25+0.97tlh 

12.06:.:.:1.68>1 

5J 

Ll7±O.94hc 

0.75-0.623.-'--
5.5O:t!.62h 

2.47 to.94ft 

IL33±1.l63 4.17±O.71c 

6.P±L53 b 4J3±1.23c 

Table 2: The rates of. nuclcat· maturo.tion of camel oocytes under ditlerent c(rcu\ture 
conditions for 36 hrs during rating and non~ratin:g seasons. -;= ____ .. __________ __.____ ' M ______ • _________ M __ ~ ___ • ______ ". _______ _ 

Co..-culture conditions Groups of Stage of nllc~~<lr matura.!~on," __ 
of ooeytes Metaphasc~1 Metapbase-II 

-;:--;-_ oo<:ytes ____ M __ .. ~ ____ M lL{Ij/()) ______ !1~!1~ ___ _ 
Rating season: 

-MM+NoGCs 
• MIvl+fGCs 
-MMcPGCs 

-.MM+ 1 OO/ufF 
. MJI,{-FGCs+IO%FF 

60 
86 
~2 

65 
48 

--.... --~. 
IVon-raling seaSOIl: 

29 (48.30) 3[ (5170) 
II (lUO) 75 (87.20) 
61 (74.40) 21 (25.60) 
29 (44.60) 36 (5540) 
23 (47.90) 25 (5210) -- --~. 

- )'<!M+No GCs 60 39 (65.00) 21(35.00) 
45 (54.90) 
20 (25.00) 
28 (48.30) 

. M)'<+FGCs 82 37 (45.10) 
- M~I+PGCs . 80 60 (75.00) 
-MM+IO%FF 58 30(51.70) 

22 (42.3QL ... =c--",l\=1M +FGCs-[ Q%FF~--c_52 =-;c-~ 3QJ57".'C70cc)c-;:;c 
MM""Ma!nr:nion ~1edil'm; GCs-c:Grallll!lJs;\ cd!!; FOCs-Fresh fjfJ.!lu!osa C~il~; PGCs··Pre'r.cubatec: G>lfhli0\.1 Cdls; 
F'F",FQl!icu!ar Fluid 

99 

Mansoura. Vet. Med. J. Vol. v. No.1. 2003 



H. A. Amer et al . ., 

100 

Table 3: Effect of co-culture duration on the rate of nuclear maturation (mct1.lp:1as~·- II) of 
camel_o~ytes during the rating af!~1 flon·rating sensQ~.~:_-:-cc-::==-_ 

Bfeeding.~.~llson Duratilni of co-culture with FGes 
Rating 12 hrs (11=35) z.t hn (n-40j 36 hI's (n=40) 

__ ~!li%} "(%} n(%) 

mIl (31.40) 25 (62.50) 34 (85.00) 
~()Il-rating 12 hrs (n=32) 24 hn: {n<>36} .}6 hrs {n=42} 

---:c-"" (%L_.... II ("I,,) ... II (%) 

._.~~.~~ ..... ___ 6".l.liU1Q) 18 (5QOO) 22 (54.40) 

Table 4: Steroids levels in culture media after maturation of camel oocytes under different co­
~_. cultllre c,-?nditiollS {~h.:ans±S.D.). .. --;;m~c--:cc-

Hormone ___ ._________ Ty e of ~!I:~'!rat~Q.n media MM 
M~!+FGC._rM~:.I+F(;Cs+IO%FF MM+PGCs 

RS NRS R8: "IRs:ru;--T'-jRS~-
~T~~tosteronc (nglmf) ---"''' r- -1---"---------- I ~ 

24 hrs .1.44 1.13 1.74 1.53 0.54 039 
±O.04u ±Q,QSb ±O.09c =(I,08ab ±O.OSac iO.03 bc 

36 hrs 

Esh·adiol·17U 
( IIgl1ol) 

24 hrs 

36 hI'S 

1.83 
_~+002ab 

390.50 
±23.86a 

574.00 

±48A5ub 
--~-~c-:-;:--'--' 
PrQgpstcrone (ng!ml) 

241m 110_00 
±IS.74a 

36 hrs 160.3) i' 
+1§,Jlab I 

1.38 

±O.28c 

270.60± 

18A2b 

308_60:+, 

S2.65c 

75.83 

+S_ISb 

noo 
±13.27c 

2.1\4 1.79 0_85 -G- 0_56 
±OJJ7b +Q.03a "--r=' ±O 03hc ±O.023C 

.... -_ ..... -
548_60 

87.50c 

855_00 

±80.)Sb 

115_00 
±9.22c 

157.33 

±9,2Ub 

, , 
39J.oO 199.80 118,8J 

~ ±36.34ab ±24.7i3C I ±tS.17bc 

I _ : 
: 464 33 : 118.86 83-67 

±51.53it ±2J.91 bc i ±8.09:tc 

97.83 296,17 

11050 ; 395.20 

+9-3 I" I ±l2-89bc 

123.b) 

Mea!l~±S.D wilh clissblilar SIJ[lCr&eripls ill the same row or COhlflU of each honn:mc tll"e si6l1ificanlly diflerem Jt P<O.Ol; 
RS""'Ra:mg Sell'iOll; NRS=NOlvRating S~a5o'L 
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