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ABSTRACT 

Ouarian samples were collecledJrom 30 rwn- pregnant she-cwnels_ 71le ouarianJol

!ides were classlfl.ed according to s(ze and morphology into small. medium and large 

Jollicles- Pollicular fluid samples were analyzed Jar total protein. glucose. urea, uric 

acid. total bLlirubin, electrolytes sodium and potasSium Tolallipids. cholesterol wid In

sulin hormone were eslimaled. TIle resulLs revealed lilal, there was no significwlt vari

ation i11 the leLICls urea. urtc acid and iDial bilirubin. 'Jll.ere was a significant Increa.<;ed 

in the 'eve' oj total protein. glucose, insulin hormone, tOiallipids and sodium in the Jol

llcular jlUtd as follicles increases lrt their size. In contrast, there was a sign!ficanl de

creased in the Jollicular fluid levels oj both cholesterol and potasSium in lhe large siZe 

Jollicles. It is concLuded that the biochemical and physiological chaItges that occurs 

during Jollicular development could be oj cn lcial importance jor Jollicular growth. oocyte 

maturation and alfect ovulalton and juri her Jertili2alion oj oocyte. 

INTRODUCTION 

49 

Thc ovarian activity of the she camel shows follicular wave. Eaeh follicular wave can be divid

ed Into 4 distinct phases: follicular recruitment. follicular growth and establishment of domi

nance, follicular malurHy and follicular regrf"sslon (Tibary and Memoll 1999). 

Follicular fluid plays a major role In thc biochemical, physiological and metabolic aspects of 

oocyte maturation, growth of follIcles and ovulation {Halez. 1993}. Many modern studies were 

reported specific constitucnts of follicular fluid In bullalo cow during estrous cycle (EisIIB, 1996), 

and In she camel during follicular wave (Abo Heallal and El Sadawy 1999). Moreover. some bio

chemical metaooUc disorder .. In the follicular flUids of cysUc and atretic ovarian tolUeles were re

ported in non pregnant she camels (Arner et al, 1997). Composition of follicular flUid renect 

changes in the secretion of thc theca Interna and granulosa cells. Also follicular fluid originates 
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from the peripheral plasma by transudalion across the (ollide basement lamina and accumu

lates in the antrum (Hafez. 1993). 

The aim of the present invesUgation was to dt'.termine btochemical alterations tn levels of total 

protein. glucose. urea, uric aeid. total lipIds. bilirubin. cholesterol. sodium and potassium Ions 

In follicular fluid. Moreover. estimation of insulin hormone in different follicular size in she cam

el. 

MATERIAL AND METHODS 

OVaries contains different follicles were collccted from 30 non pregnant she camels immedI

ately after slaughter at AI-Qagslm slaughterhouse. The ollarian follides were dasslfied aeeording 

to size and morphology tnto small {less than 5 mm diameter), medium (5-lOmml and large folli

ele (1 0-25mm) according to llsmaU. 1982 and McNatt yet aI .• 1984). FoIl1cular Ilulda were as

pirated from eaeh type of foUieles and then centrifuged at 2500-3000 rpm for 15 min. to remove 

cellular debris., The follicular fluid samples collected from ollaries carrying small follicles were 

pooled. The samples of follicular fluid were kept In deep freezer at -20°c Ull biochemical and hor

monal assay were earned out. 

Biochemical analysta and honnonal assay: 

Follicular flUid samples were analyzed for total proteins. glucose, urea, urie acid and total bi

lirubin using eommercial kIts supplied by BiomeriellX (France). Sodium and potassium levels 

were analyzed using digital flame analyzer. ToW lipids and cholesterol were measured using 

commerctal kits (Nubenco and Axlon Diagnostic. USA respectively). Jnsulin hormone level was 

measured by radioimmunoassay ktt (RIA) according to Wllaon and MJles (1977). 

Statistical analyaJs: 

Statistical analysts of the data was pCr10nned usIng student t test. 

The results were expressed as mean +SE { p <0.01). 

Results 

The results of the present investigation are shown In table (0. It revealed that. there was no 

signlfieant variation tn the levels of urea, uric aeld and total bUlrubin at dlITerent follicular sizes. 

There was a significant increase (p<O.Ol) in total protein as the size of the follicle increase. The 

glucose concentration was greater In the large follicle than medium and small one. lnsulin level 

was signitlcantly Increased in the large size follicle as compared with small and medium follicle. 

Mansoura. Vet. Med. J. Vol. Tn. No.2. 2003 



A. A. AI-garawi 51 

Also the sodlurn level In the follicular fluid of large follicle was significantly higher than that of 

small and medium one. 

Bolh level of cholesterol and potassium were significant decreased as folHcular sJze Increase 

In the large folllde. 

Table (1): Levels of total proteins, glucose, insulin, total lipids, 
cholesterol, bilirubin, uric acid, urea, sodium and potassium in 
rollicular nuid or she camel at djf'!~rent follicular stages 

rarameter Snulll follicle Medium follicle Large f{)llicie 

Total proteins (g/dL) 4.88±O.31 8.48±O.60 .. 9.4±O.66 .. 

Glucose (mg/dL) 9S.6±9.6 221.3± 12.8" 242.7± 7.2+ 

Insulin (!lU/ml) 68.8 :!:8.4 88.0±7.76· 159.S± 8.7· 
1----

Total lipids (mg/dL) 489.8± 22.4 S24.2± 45.0" 582.6 ±to.3" 

Cbolesterol (mgldL) 164.0 13.0 100.0 12.0" 88.36.2· 

Bilirubin (mg/dL) 4.8± 0.6 4.3± 0.9 4.6 ±O.g 
f--

Uric acid (mg/L) 83.6 ±9.4 86.6 ±7.9 85.48± 8.4 

Urea (gIL) 0.494 ±O.Ol O.605± 0.05 O.S66± 0.07 

Sodium (mmol/L) 148.1±·3.5 159.8± 3.1· 162.1 ±S.I'" 

Potassium (mmollL) 6.48± 0.21 5.0 ±O.56· 4.8~ 0.52'" 

.. Mean + standard error (P< 0.01) 

I 
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DISCUSSION 

Follicular development and ovulatory processes In mammals involve biochemlcal changes as a 

result of substantial modificaUons In cellular metabolism. In camel. Ulere Is a follicular wave 

and Induced ovulation ( Tlbary and Memon 1999). Little is known about ovarian physiological 

and biochemical changes during follkular growth. In the present investtgaUon . there was a sig

nificant increase in total protein as the size of the fontcle increases. In eontrast with findings of 

(Mabrouk et al 1989 ;Anter et 41 1997) in camel. there no change In the total protein in the rol

licular fluld. The granulose and theea cells are responsible for protein syntheSiS (Me Donald 

1977). Therefore the Inereases in lotal protein reflect the growth and development of the folLi

eles. The glucose concentration was greater in the large follicle than medium and small follicle. 

Arner et al (1997) reported that glucose level was moderate in large size follicles. Follicular glu

cosc represent about 80% of the lotal carbohydrate eontcnt present In cow Pascu et al (1968). 

Sutton et aI (2003) reportcd that metabol1tes included in media of in -vitro oocyte maturation 

such as glucose. pyruvate. oxygcn and amino acid shown to have diflerentlal influences on oo

cyte maturation. The cholesterol level was significantly decreased as follicular size inerease, in 

eontrast to the tolallipids increases as follicular size increase. Cholesterol is an important pre

cursor (or ovarian steroid honnones biosynthesis by granUlosa cells (SelvaraJu and RaJasunda

ram 2001). Oestradiol level showed a significant increase in follicular flulds of the large folllck 

more than in small folliele (Elwishy et al 1984 ; Mabrouk et al 1989; Salem et al 1997). 

Therefore, the decrease in cholesterol level in folHcular flUid can be attrlhuled to Increase estro

gen biosynthesis by granulosa cells. The estrogens are formed by the aromaUsaUon of androgens 

via aromatase enzyme Murray et aI (1999). Abo Heakal and EL Sadawy (1999) reported that 

testost.erone was decreased In follicular nuid of the large size foil ides than medium onC's. 

In the present investigation. the~e was no significant variation in the levels of urea. uric acid 

and total biJirubln. These may be due to no changes in their blood levels during folileular 

growth. Among the insultn honnone level in the folUeular flUid, there was signiflcantly Increased 

In the large size follicles as compared with small and medium ones. These finding was In agree

ment with result of Abo Heak41 and 11;1 Sadawy (1999), that Insulin was increased in blood and 

follicular Iluid of the large size follicles. The changes in insulin level may affect the development 

of granulosa cells and subsequent sterOidogenesis. Many studies with granulosa eeJls have dem

onstrated that Insulin has a dose dependent stimUlatory effect on granulosa eells proliferation 

(Saunmande. 1991; Langhout et 41, 1991; Peluso et al. 1995). Moreover administration of in

sulin increased IOF 1 in follicular fluid of medium follicles and reduced the number of atretic 101-

tlcles Matamoros et al (1991). In addlUon. both lnsulin and lOFl stimulated oestradiol secre

tion in a dose dependent manner (Ad,ashl and Rohaa. 1992). Furthermore, insulIn and IGFl 
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sUmulate proliferation and steroidogenesis of boVine granulosa cells (Gutienez et al 1997). 

Changes In sodium and potassium concentraUon reflect homeostaUc dynamism operaUng in 

follicles at different stages of developm~nts. maturation and maintenance of metdooUsm. In the 

present study sodium level In ovarian follicular fluid varied slgnHlcantiy between different folli

cles. TIle mean sodium level in follicular fluid of large follick wa~ significantly higher than that 

of small and medium folliele. The Increase In sodium level In follicular flUid along with the in

crease in si'l..(' of the follicle may be attributed to lhe Increase In estrogen level. Oestradiol con

centration in the follicular flUids increases with the Inereased folHeular growth In cattle (Stag· 

nUler and England 1982), and In slJe eamel (salem et a1 1997). Moreover. Bordoloi et al 

(2001) reported an increase In sod1um concentration in foUlcular fluid of goat ovary along with 

thc increase rolHcular size. The potassium level In follicular fluid was significantly deereased as 

follieular size increased from small to medium and medium to large. These findin~ Is in agree

ment With the observation of Bordolol et a1 (2001). It Is concluded that the biochemical and 

physiological changes that occurs during follieular development could be of crucial Importance 

for folIi~ular growlh. ooeyte mnturatlon and affect ovulation and further fertilization of oocyle. 
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