A. A. Al-garawt ' ISSN 1110-7219 49

'SOME BIOCHEMICAL AND PHYSIOLOGICAL CHANGES
- IN FOLLICULAR FLUID OF SHE- CAMEL DURING
FOLLICULAR GROWTH

A. A Al-Qarawi
Dept. Vet. Med., College of Agriculture and Vel. Med.,
King Saud Untverslty, P.O. Rox 1482, Buraydah. Al-Qassim, Saudl Arabla. Egypl.

ABSTRACT

QOvarian samples were collected from 30 non- pregnant she-camels. The ouvarian fol-
licles were classified according to size and morphology into small, medium and large
Jollicles. Follicular fluid samples were analyzed for total protein, glucose, urea. uric
acid, total bilirubin, electrolytes sodiurn and potassium. Total lipids, cholesterol und in-
sulin hormone were estimated. The results reveated that, there was no significant van-
ation in the levels urea, uric acid and toial bilirubin. There was a significant increased
in the (evel of total protein, glucose, insulin harmone, (otal lipids and sodium in the fol-
licular fluld as follicles increases in their size. In conirast, there was a significant de-
creased in the follicular fluid levels of both cholesterol and polassium in the large size
Jollicles. It is concluded that the biochemical and physiological changes that occurs
during follicular development could be of crucial importance for follicular growth, oocyte

maluration and affect ovulation and further fertilization of cocyte.

INTRODUCTION

The ovarian activity of the she camel shows follicular wave. Eaeh follicular wave can be divid-
ed into 4 distinct phases: follicular recruitmment, follicular growth and establishment of domi-

nance, follleular maturity and [ollicular regression (Tibasy and Memon 1998).

Follicular fluid plays a major erlc in the blochemical, physiological and metabolic aspects of
vocyte maturation, growth of follicles and ovulation (Hafez, 1983}. Many modern studies were
reported specific constitucnts'ol' follicular fluld in buflalo cow dunng estrous cyele (Eisaa, 1996),
and tn she camel during follicular wave {Abo Heakal and El Sadawy 1999). Morcover, some bio-
chemicat metabolic disarders In the (ollicular flulds of cysiic and atretic ovarian lollieles were re-
ported in non pregnant she camels (Amer et al, 1997). Composition of fllicular fluid reflect

changcs in the sccretlon of the theca interna and granulosa cells. Also (ollicular fluid originates
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from the peripheral plasma by transudalion across the follicle basement lamina and accumu-
lales in the antrum (Hafe2, 1993).

The aim of the present investigation was to determine biochemical alteratlons in levels of total
protein, glucose, urea, uric aeid, total liptds, bilirubin, cholesterol, sodium and potassium lons
in follicular fluid. Moreover, estimation of insultn hormane in different follicular size in she cam-

el.

MATERIAL AND METHODS

Ovaries contalns different follicles were collected from 30 non pregnant she camels immed!-
ately after slaughter at Al-Qassim slaughterhouse. The avarian follicles were classified aeeording
ta size and morphology into small {less than 5 mm dlameter), medium (5- 10mm)] and large lolli-
cle (10-25mm) according to (Asmail, 1882 and McNatty et al., 1984). Follicular llulds were as-
pirated from eaeh type of follieles and then centrifuged at 2500-3000 rpm for 15 min. to remove
cellular debris. The foilicular (luid samples collected from ovaries carrying small follicles were

pooled. The samples of follicular (luid were kept in deep reezer at —20°c till bioeliemical and hor-

monal assay were earried out.
Blochemical nnalysia and hormonal assay :

Follicular fluld samples were analyzed for total proteins. glucose, urea, urie acid and total bi-
lirubin using eommercial kits supplled by Biomerieux (France). Sedium and potassium levels
were analyzed using digilal flame analyzer. Tolal liplds and cholesterol were measured using
commercial kits (Nubenco and Axion Diagnostic, USA respectively). Insulin hormone level was

measured by radicimmunoassay kit (RIA) aceording 1o Wilaon and Miles (1977).
Statistical analysia:
Statlstical analysis of the data was performed using student t test.

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

Results

The results of the present investlgation are shown In table (1). It revealed that, there was no
signifleant variation In the levels of urea, uric aeid and tolal bilirubin at different foflicular sizes.
There was a significant increase (p<0.01) in total proteln as the size of the follicle increase, The
glucose concentration was greater In the large follicle than medium and small one. Insulin level

was significantly Increased in the large size follicle as compared with small and medium follicle.
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Alsa the sodlum level In the follicular {luld of large follicle was significantly higher than that of

small and medium one.

Both level of cholesterol and potassium were significant decreased as follicular size increase

in the large folllcle.

Table (1): Levels of total pro¢eins, glucose, insulin, total lipids,
cholesterol, bilirubin, uric acid, urea, sodium and potassium in

follicular fluid of she camel at different follicular stages

L Parameter Small follicle Medium follicle Large follicle
Total proteins (g/dL) 4.8840.31 8.48+0.60 * 9.4+0.66 *
 Glucose (mg/dL) 95.6+9.6 221.3+ 12.8* 2427+ 7.2*
Insulin (pU/ml) 688 8.4 88.0+7.76* 159.5+ 8.7%
Total lipids (mg/dL) | 489.8+224 524,2+ 45.0* 582.6 +10.3*
Cholesterol (mg/dL) 164.0 13.0 100.0 12.0* 88.3 6.2°
LBilirubin (mg/dL) 48+0.6 43+ 0.9 4.6+0.8
Uric acid (mg/L) 83.6 +9.4 86.6 +7.9 85.48+ 8.4
Urea (g/L) 0.494 +0.0] 0.605+ 0.05 0566+ 0.07 |
' Sodium (mmol/L) 148.1+3.5 159.8+3.1* 162.1£5.1* |
LPotassium (mmoV/L) 6.48+ 0.21 5.0 +0.56* 4.8+ 0.52*

* Mean + slandard error (P< 0.01)
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DISCUSSION

Follicular development and ovulatory processes in mammals invoive biochemical changes as a
result of substantial modifications In cellular metabolism. In camel, there s a follicular wave
and Induced ovulation ( Tibary and Memon 1998). Little is knawn about ovarian physiologlcal
and blochemical changes during (olllcular growth. In the present investigation, there was a sig-
nifleant increase in total protein as the size of the lollicle increases. In eonlrast with {indings ol
(Mabrouk et al 1989 ;Amer et al 1897) in eamel, there no change in the total protein in the (ol-
licular fluld. The granulose and theea cells are responsible for protein synthesis (Mec Donald
1977). Therelore the inereases in (otal protein reflect the growth and development of the Iolii-
eles. The glucose conceniration was greater in the large follicle than medium and small follicle.
Amer et al (1987) reported that glucose level was moderate In large size [ollicles. Vollicular glu-
cosc represent about 80% of the total carbohydrate eontent present in cow Pascu et al (1868).
Sutton et al (2003) reporicd that metabolites included in medla ol in -vitro cocyte maturation
such as glucose, pyruvate, oxygen and aniino acid shown to have diflerential influences on oo-
cyte maturation. The cholesterol level was significantly decreascd as follicular size inereasc, in
eontrast to the total lipids increases as lollicular size increase. Cholesteral is an important pre-
cursor for ovarian steroid hormones blosynthesis by granulosa cells (Selvaraju and Rajasunda-
ram 2001). Oestradiol level showed a signilicant increase in [ollicular flulds of the large follicle
more than In small follicle (Elwishy et al 1984 ; Mabrouk et al 1888; Salem et al 1997),
Therefore, the decrease in cholesterol Jevel in folllcular fluid can be attrithuted to tncrease estro-
gen biosynthesls by granulosa cells. The estrogens are formed by the aromausation of androgens
via aromatase enzyme Murray et al (1999). Abo Heakal and EL Sadawy (1999) reported that

testosteronc was decreascd in follicular ftutd of the large size [ollicles than medium ones.

In the present investigation, Lhe_rc was no signilicant variation in the levels of urea. uric acid
and total bilirubin. These may be due to no changes in their bload levels during f(ollieular
growih. Among the insulin hormone Jevel in the [ollieular fluld, there was significantly increased
in the large size [ollicles as compared with small and medium ones. These (Inding was tn agree-
ment with result ol Abo Heakal and El Sadawy (1998), that insulin was increased in blood and
follicular #luid of the large size [ollicles. The changes in insulin level may affect the development
of granulosa cells and subsequent steroldogenesis. Many studies with granulosa eells have dem-
onstrated that Insulin has a dose dependent stimulatory effect on granulosa eells prolileration
(Saunmande, 1981; Langhout et al, 1991; Peluso et al, 1995). Moreover adminlstratjon of in-
sulin increased IGF1 in [ollicular fluid ol medium (ollicles and reduced Lhe number ol atretic {ol-
licles Matamoros et al (1891). In addivon, both insulin and IGF1 stumulated oestradiol secre-
tion in a dose dependent manner (Adashi and Rohan, 1892). Furthermore, insulln and IGIF1
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stimulate proliferation and steroidogenesis ol bovine granulosa cells (Gutierrez et al 1887).

Changes in sodium and potassium concentration reflect homeostatic dynamism operating in
follicles at different stages ol developments. maturation and malntcnance of metabolism. In the
present study sodium level in ovarian follicular fluld varied signilicantly betwcen dilferent folli-
cles. The mean sodium level in (ollfcular (luld of large follicle was significantly higher than that
of small and medium [olliele. The Increase in sodium level in follicular fluid along with the in-
crease in size of the f(ollicle may be attributed to the Increase in estrogen level. Oestradicl con-
centration in the follicular fluids increases with the inereased lollieular growth in cattle [Stag-
niller and England 1982), and In she camel (Salem et al 1997). Moreover, Bordoloi et al
(2001) reporied an increase In sodium concentration in [ollicular {luld of goat ovary along with
the increase follicular size. The potassium level In follicular fluld was significantly deereased as
follleular size Increased from small to medium and medium to large. These f(inding is in agree-
ment with the observation of Bordoloi et al (2001). It Is concluded that the biochemical and
physiological changcs that occurs during f(cllleular development could be of crucial importance

for follicular growlh, ooeyte maturation and affcct ovulation and further fertitization of oocyle.
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