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Biochemical Composition of Caprine Follicular Fluid in Relation
with Different Follicles Size in Iraqi local goats
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Abstract | The study was conducted on 218 caprine ovaries belonging to 109 Iraqi local goats that have been slaugh-
tered in the Al-Shulla and Al-Bayaa regions in Baghdad,Iraq during the period from February 2016 to July 2016. The
ovaries collected from 3-5 years old animals were divided into three groups according to the follicles size (small:< 3
mm, medium: 3-5 mm and large: 5> mm). The results showed significant differences (p<0.05) in the glucose for the
medium follicle (MF) and large follicle (LF) groups as compared with a small follicle group (SF). The total protein
of SF group was significantly (p<0.05) excelled other groups, while cholesterol levels showed the significant differ-
ences (p<0.05) among all groups. The calcium and magnesium concentration in MF and LF groups was significantly
(P <0.05) higher compared to the SF group. On the contrary, the potassium in SM group was significantly (p<0.05)
higher than the concentration in MF and LF groups. The concentration of estrogen and progesterone hormones shown
significant differences (P <0.05) in the MF and LF as compared with the SF group, while the differences in the tes-
tosterone were not significant among the different groups. In conclusion: the changes in the metabolites concentration
(total protein and cholesterol) and ions concentration (calcium and magnesium) as well as hormones concentration
(estrogen and progesterone) could be associated with the size of the follicle in goats.
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INTRODUCTION

1987). The theca cells converted cholesterol into testos-
terone under LH effect, finally gets changed to estradiol

Fulliculogenesis is an ordered sequence of development
and variation steps including both somatic and germ
cells in an ovarian follicle and represented the production
of oocyte composition which indicated to fertilization and
embryonic development (Glister et al., 2003; Ana and Ad-
rain, 2012; Tripathi et al., 2015). The ovarian follicle size
classification in goat as reported by Ahmed-Ali and Du-
bos (1995) is considered the small follicle (>3mm), medi-
um follicle (3-5mm) and large follicle (5<mm) in diameter.
Follicular fluid component has been under intensive inves-
tigation in recent times to increase knowledge of follicular
maturation and follicular atresia (Singh et al., 1999; Hafez,

17.B in granulosa cells under the effect of FSH (Mishra
et al., 2003; Deshpande and Pathak, 2010). The biochem-
ical profiles in goat concerning the concentrations of ions
Ca+ and mg+ tend to increasing along with the increasing
of the follicles size whereas, the potassium concentration
decreased with the increasing of the follicles size (Bor-
doloiet et al., 2001). The concentrations of metabolites
(glucose, total protein and cholesterol) may be decrease or
increase in different sizes of follicles related with different
seasons (Bordoloi et al., 2000; Bordoloi et al., 1999; Mani-
wa, 2005). The present study aimed to investigate the rela-
tionship of ions, metabolites and hormonal concentrations
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with the size of ovarian follicles.

MATERIALS AND METHODS

The present study was conducted on 218 ovaries (among
them were the 109 slaughter Iraqi goats) in Al-Shulla and
Al-Bayaa region in Baghdad/Iraq during the period from
February 2016 to July 2016 and their age ranged from 3
to 5 years. A total of 218 ovaries were collected with dif-
ferent sizes and divided into three groups; (small: >3 mm,
medium: 3-5 mm, and large: 5<mm). Ovaries were washed
with a chilled normal physiological saline (0.9% NaCl)
then dried by a filter paper. Aspiration of the follicular
fluid was performed by sterilized medical syringes with of
0.25x9.5mm and collected the fluid from three different
groups. All tubes, which contain fluids, were placed in the
centrifuge at 4C° at 5000 round/minute as was performed
by Maniwa et al. (2005). The metabolites (glucose, total
protein and cholesterol) analysis was performed using dif-
ferent kits in Spectrophotometer-PD303-Germany. The
hormones (estradiol, progesterone and testosterone) were
estimated by using ELISA (Metertch-Germany), whereas
the analysis of ions was conducted by using the Latrofine
kits (Mitsubishi chemical medical group, japan).The data
were subjected to the statistical analysis using SPSS. One-
way ANOVA and least significant differences (LSD) post
hoc tests were performed to assess significant differences
among means where P < 0.05 was considered statistically
significant.

Table 1: Means+SE of the metabolites concentrations of
follicular fluid in the Iraqi local goats

Metabolites concen- SF>3mm MF LF
tration 3-5 mm 5<mm
Glucose (mM) 2.23+1.36 b 3.78+0.74a 3.25+1.76 a

Total proteins (gm/dl) 4.67+0.43a 3.88:0.29b 3.14+0.12b

Cholesterol (mM) 4.57£0.65 c 6.16+1.62b 8.29+1.54a
Different letters mean significant differences (P<0.05)

RESULTS AND DISCUSSION

Analysis of different components showed that the mean
concentration of MF and LF differed significantly (p<0.05)
as compared with SF (Table 1).These results demonstrated
that glucose concentration increase as follicle size increase.
'The glucose play important role in the metabolism of ovar-
ian because it considered the financier main energy for the
ovary. The high concentration of glucose could be attribut-
ed to that the breakdown of glucose could be less intensive
in large follicles compared with small follicles. These re-
sults are in agreement with Thakur et al. (2003) and Nan-
di et al. (2007). In regards with, the total protein results
showed that SF group significantly (P<0.05) excelled each
of MF and LF. Similar results were obtained by Mishra et

al. (2003). The concentrate of the cholesterol showed the
same trend of glucose as it increased significantly (P<0.05)
along with the increasing of the follicles. The cholesterol
considered as the precursor of steroid hormones (estrogen
and progesterone). These results are in consistence with re-

sults reported by Nandi et al., (2007).

Results showed that calcium and magnesium concentra-
tion in MF and LF are significantly (P <0.05) excelled the
SF (Table 2). These results agreed with some studies ob-
tained by Bordoloi et al. (2001) and Thakur et al. (2003).
The increasing of calcium concentration with follicular
development has a role in the steroidogenic capability of
growing follicle besides its role in the gonadotrophin reg-
ulation of ovarian steroidogenosis and ovulation (Nandi et
al.,2007). On the other hand, the potassium in SF was sig-
nificantly (P <0.05) excelled MF and LF. The decreasing of
potassium concentration with follicular development could
be due to the increase using of glucose by developing folli-
cles this process leads to transfer of potassium from extra-
cellular to intracellular sites (Chang et al., 1976).

Table 2: Means+SE of the ions concentration of follicular
fluid in the Iraqi local goats

MF 3-5mm LF 5<mm
2.61+0.36 b 3.84+0.24a 3.93+0.43 a
12.53£0.16 a 9.42+0.13b 8.01:0.23 b

Magnesium (mM) 1.14:0.20b 2.10+0.18 a2 2.19+0.03 a
Different letters mean significant differences (P<0.05)

Ions concentration SF >3 mm
Calcium (mM)
Potassium (mIM)

Table 3: Means+SE of the hormones concentration of
follicular fluid in the Iraqi local goats.

Hormones concen- SF MF LF
tration >3mm 3-5mm 5<mm
Estradiol ng/ml 126.4+10.32 ¢ 156.6+8.34b 169.3x11.12a

Progesterone pg/ml 214.2+16.43c 261.5+14.87b 322.5+32.56a

Testosterone pg/ml 193.6+5.36a  195.2+11.24a 198.7+8.24a
Different letters mean significant differences (P<0.05)

'The results also revealed that the concentration of the es-
trogen and progesterone hormones record significant dif-
ference (P <0.05) in the MF and LF as compared with
SM (Table 3). The concentration of estradiol in follicular
fluid was recorded 126.4+10.32 ng/ml, 156.6+8.34 ng/ml
and 169.3+11.12 ng/ml in SF, MF and LF respectively. In
recent study of silent estrus results demonstrated smaller
size and slower growth rate of the dominant ovulatory
follicle associated with lesser concentration of estradi-
ol (Pang et al., 2010). The concentration of progesterone
was recorded 214.2+16.43pg/ml, 261.5+14.87pg/ml and
322.5+32.56pg/ml in SF, MF and LF respectively. The
progesterone plays a key role in the regulation of the oes-
trous cycle. These results agreed with Moradi and Kolsum
(2013) while testosterone did not record a significant dif-
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ference between the different groups. Similar results were

obtained by Kim et al. (2001).

CONCLUSION

Changes in the metabolites concentration (total protein
and cholesterol) and ions concentration (calcium and mag-
nesium) as well as hormones concentration (estrogen and
progesterone) could be associated with the size of the fol-
licle in Iraqi goats.
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