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Abstract:

Ovarian growth and function is under the control of pituitary gonadotropins
and various local intraovarian factors. The present study has been undertaken to
assess the efficacy of crude follicular fluid and steroid free FF taken from
bovine ovaries on some hematological aspect as well as ovarian growth and
function of mature female Wistar rats. Follicular fluid aspirated from large size
Graffian follicles of abattoir — derived bovine ovaries was made cell free by
centrifugation and steroid free by charcoal treatment. follicular fluid has been
fractioned using ammonium sulphate precipitation at various saturation levels
and then subjected to get filtration chromatography. The 20 — 40% fraction
yielded the detectable peak and the average yield of peptide was 0.659 mg/ml of
FF . The crude and steroid free FF were tested for effects on some hematological
parameters and ovarian and uteri weights, numbers of different types of ovarian
follicles and assessment of histophysiological appearance. Twenty four mature
female Wistar rats were randomly assigned into three equal groups (control and
two treatment groups), injected with normal saline (Control), SFFF (T1) and
CFF (T2) for 4 consecutive days. At the fifth day, all female rats were
anesthetized, dissected and blood samples were obtained for hematological
study and ovaries and uteri were removed , weighted and fixed in formalin 10%
for histophysiological study .

The results revealed no significant effects in Hb concentration , PCV , AST ,
concentrations, cholesterol , urea , and glucose concentrations .

On the other hand , the result revealed no effect on uteri and ovarian weights ,
an increment in the numbers of primary and secondary follicles and a decrement
in the number of Graffian follicles . Within each group , the results showed that
primary follicles recorded the highest number among the different types of
ovarian follicles. While the highest total number of the different types of ovarian
follicles were recorded in CFF and SFFF groups compared with control .

The present study demonstrated no side effect on blood constituents as well as
the effect of a bovine intrafollicular factor/s regulating ovarian growth and
function in rats , especially the development of primary and secondary follicles
unlike Graffian follicles which underwent from the inhibition .
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Introduction: a simple transudate of blood that
It was originally proposed in 1948 accumulated between the layers of
that follicular fluid (FF) was merely the granulose cells in growing

follicles (1) . Then it is became
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known that FF contains a large
variety of components of serum
along with an array of secretions
which are synthesized by the
specialized cells of the follicular
microenvironment , as a result , the
components of FF change during
growth and expansion of each

follicle (2) .
follicular fluid obtained from
mammalian ovaries influences

various reproductive performances
and endocrinological attributes when
injected into farm animals (3 & 4) .
Steroid — stripped FF is rich in
inhibin bioactivity (5) and has been
used extensively , as a crude
preparation of inhibin , in various in
vivo and in vitro studies (6) . Inhibin
acts as a negative feedback regulator
of FSH , which is a key determinant
of follicle growth and development
(7 Furthermore , an inverse
relationship between the release of
pituitary FSH and follicular inhibin
has recently been demonstrated in
goats (8) .

Rich source of the ovarian
hormone inhibin (9) , which with
estradiol , controls the concentration
of the FSH in peripheral circulation
(10) . 11 showed that treatment of
ewes with steroid — free ovine FF
during the late follicular phase of the
estrous cycle resulted suppression in
the ovarian secretion of estradiol |,
androstendione , testosterone and
inhibin .

Aim of study:
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The present study was undertaken
to evaluate the efficacy of crude and
steroid — free BFF from on ovarian
growth and function as well as some
of hematological  parameters of
mature female Wistar rats .

Materials and Methods:

1- Collection and preparation of
follicular fluid (FF)

(A) Follicular fluid was obtained by
aspirating bovine follicles (17 — 25

mm in diameter) collected from
local abattoir of  AL-Najaf
governorate .

(B) The collected follicular fluid
were kept on ice until centrifugation
at 8000 rpm for 15 minute at 4°C to
remove cellular debris and stored at
— 20°C (collection period extended
for 2 months) .

(C) After a sufficient amount of FF
were collected to conduct the
experiment , the FF thawed and
pooled .

(D) Activated charcoal (10 mg/ml)
was added to the FF and mixed for 1
hour at 4°C .

(E) Charcoal was removed from the
FF by centrifugation at 14000 rpm
for 90 minute at 4°C .

(F) Charcoal treated FF were frozen
at — 20°C until used in the present
experiment (12) .

It is reported that 99% of the
original steroids were removed by
this technique (3) .

2- Detection of proteins in follicular
fluid which is done by Biuret assy
(13).
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3- The estimation of cholesterol in
charcoal treated follicular fluid , as
described by 14 .

4- Experimental animals :

Twenty four mature Wister albino
females rate with a mean weight of
180 = 20 gm These animals
obtained from the animal house at
the College of medicine , Kufa
University , and animal house at the
College of veterinary medicine , Al-
Basra University.

All rats were kept in alternating
light and dark (12 : 12) . Rats chow
and water ad libitum , and the
protein ratio in feed was 19% and
the energy 3000 kilo calorie (15) .

The rats were housed 3/cage under
controlled condition for 2 months
until their weight became 160 — 250
, vaginal smear made for 4
consecutive days and only the rats
that exhibited 2 consecutive estrus
cycles were included in the
experiment.

5- Vaginal Smear :-

The purpose of making vaginal
smear to determine the rats that have
different histological changes during
4 sequential days , and only these
rats included in the experiments.

6- Injection of chorcoal treated
follicular fluid :-

The rats were randomly assigned
into three groups , number of
animals in each group (8) assigned
as following :
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A-  Control (C) injected
intraperitoneally by 100u of normal
saline.
B-  Steroid free follicular fluid
treated group (SFFF) injected
intraperitoneally by 100u of SFFF .
C- Crude follicular fluid treated
group (CFF) injected
intraperitoneally by 100u of CFF .
Injection process continued for
four consecutive days .
7- hematological and biochemical
parameters , were measured by
Beckman counter which is directly
give the result , these parameters are
hemoglobin concentration , packed
cell volume , cholesterol , alinine
transfersae and asparatate transferase
, urea , and glucose concentration .
8- Histopathological protocol for
uteri and ovaries , done by routine
histopathological procedure which
include , fixation and sectioning and
hematoxylin and eosin staining , (16)

Results:
1- Steroid — free follicular fluid

Gel filtration chromatography
of the 20 — 40 % fraction of FF
resulted in an elution peak other than
but slightly similar to the void
volume peak (Fig. 1) . he average
yield of peptide in this fraction was
0.659 mg/ml of Graffian FF .
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Figure 1 . Elution profile of Sephadex G-75 chromatographic separation of
the fraction 20 — 40 % of FF from Graffian follicle . Peak 1 represents the
void volume , and peak 2 represents the fraction of FF rich in ovarian
peptide used in this study .

4.2. Uteri and ovarian weights

There was no effect of treatment group tend to increase
treatment with CFF and DFFF on the compared with other groups, but this
weight of ovaries and uteri (fig. 2 increment didn't reach the significant
and 3) . However ovaries of CFF level during the experimental period

Figure 2. Effect of bovine CFF and SFFF on uterine weight (g./100g. BW) of
mature female Wistar rats .
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Figure 3. Effect of bovine CFF and SFFF on ovarian weight (g./100g. BW)
of mature female Wistar rats .
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4.3. Numbers of ovarian follicles
The data pertaining to mean
values of the number of different
types of ovarian follicles were
depicted in table (1). A significant
increase has Dbeen observed in
primary and secondary follicles in
CFF group compared with SFFF and
control group . On the other hand
SFFF group was significantly higher
than control , while Graffian follicle
number was higher in control
followed by SFFF group compared

with CFF group . In comparison
within each group , it was found that
primary follicles recorded the
highest number in the three groups
followed by secondary follicles
compared with the number of
Graffian follicles .

Total number of the different
types of ovarian follicles from CFF
and SFFF groups recorded mean
values significantly higher than that
of control (figure 4).

Table 1. Effect of BCFF and SFFF on number of different types of ovarian
follicles in mature female Wistar rats.

Control

Type of follicle

SFFF

CFF

7416 cA
Primary follicles +
0.273

14334 b A
+

1.272

15501 a A
+

1.522

5418 cB
Secondary follicles |+
0.431

6.166 b B
+

0.260

6.625 a B
+

0.318

5.000 aC
Graffian follicles +
0.167

3.709 b C

+
0.543

- The numbers = mean * standard error .

3.224 cC
+

0.246

- The different capital litters = significant differences (P < 0.05) between

groups .

- The different small litters = significant differences within the same group .
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Figure 4. Effect of bovine CFF and SFFF on total number of ovarian
follicles of mature female Wistar rats .
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4.4. Histophysiological appearance

of ovaries follicles and lower numbers of

Histological sections obtained Graffian follicles compared with that
from of CFF and SFFF groups of control , while secondary follicles
showed higher number of primary were nearly similar among the

experimental groups (figure 5.) .

Figure 5. sections obtained
from ovaries of C, SFFF and
CFF groups shows the

differences in the number of
primary (P), secondary (S)
and Graffian follicles (G).
(H&E x100).

99



Kufa Journal For Veterinary Medical Sciences

Vol. (2) No. (1) 2011

4.5. Hematological Parameters
Results demonstrated in figures
(6,7, 8) and table (2) revealed no
significant differences in Packed cell
volume (g/100 ml) , hemoglobin
concentration (%) , total leukocytes
count (N/  million) , glucose
concentration (mg / 100 ml) , urea

s 8

B
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o

Packed Cell Volume (%)
o wn (=3

concentration (mg / 100 ml) ,
cholesterol concentration (mg / 100
ml) as well as blood serum enzymes
(aspartate aminotransferase ; AST
and alann aminotransferase ; ALT)
(mmol / 100 ml) among the three

groups of the experiment .

Figure 6. Effect of bovine CFF and SFFF on packed cell volume (%) of

mature female Wistar rats .
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Figure 7. Effect of bovine CFF an

(9/100 ml) of mature female Wistar rats.
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Figure 8. Effect of bovine CFF and SFFF on total leukocytes count (per
cubic millimeter) of mature female Wistar rats .
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Table (2) : Effect of bovine CFF and SFFF on some serum biochemical
constituents of mature female Wistar rats .

Groups

Glucose
(mg /100 ml)

Urea
(9/ 100 ml)

Cholesterol
(mg /100 ml)

AST
(mmol /100 ml)

ALT
(mmol / 100 ml)

- There is no significant differences between all groups .

Discussion:

The present study demonstrated
that CFF and SFFF did not affect
follicular maturation which led to
decrease of antral (Graffian) follicles
numbers , but on the other hand ,
preantral (primary) follicles
increased dramatically in SFFF
treated group , and these opposite
results reflected on ovaries which
recorded no significant differences
in their weight compared with other

groups.
Inhibin , found in follicles of
various sizes and physiological

states (17) , has been shown to be a
powerful inhibitor of FSH secretion
(18) and is likely involved in FSH
suppression (19) ; however , the
isoform of inhibin responsible for
the FSH suppression (20) has not
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been fully elucidated and seems to
be confounded with the effects of
estradiol (21) in growing and
regressing follicles (22) .

On the other hand , estradiol has
been shown to be effective in
suppressing FSH  concentrations
either alone or synergistically with
inhibin (18) . The synergistic FSH —
suppressive effects of estradiol and
Immunoreactive inhibin have also
been shown to be associated with
early follicular development , as

both substances increased in the
follicular fluid There was a
dramatic increase in the
intrafollicular estradiol

concentrations on the day after the
beginning of follicle deviation ,
suggesting that estradiol from the
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dominant follicle may not be
produced in sufficient quantities to
suppress  systemic FSH  until

approximately the time of deviation
(23) . In uteri weights were also not
affected by treatment with CFF and
SFFF , which may attributed to the
decrement in estrogens secretion
from ovarian follicles , particularly it
has been shown that antral (large
especially Graffian) follicles were
decreased in number . These follicles
were considered the main source of
estrogens during the oestrus cycle.
On the other hand , estrogens acts on
the uterus to increase the mass of
both endometrium and myometrium
by increasing the rate of hyperplasia
and hypertrophy (24) .

The significant decrement of
antral (Graffian) follicles in SFFF
group may attributed to the

inhibitory effect of TGF — B (mainly
inhibins) on FSH secretion from
adenohypophsis (25 & 26) ,
particulary FSH has shown to play a
role in follicle cells proliferation
along with the development of the
basement membrane , however ,
FSH and LH together promote the
formation of the antrum of each

follicle , in addition to helping
enable the theca interna cells to
become vascularized during

development (27) .

Crude FF and SFFF have no
inhibitory effect on the growth of
preantral (primary and secondary)
follicles . It has been reported that
the growth of preantral follicles to be
gonadotrpin independent ; however ,
FSH was shown to promote preantral
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follicle growth in vitro in buffalo
(28) . The CFF and SFFF did show
significant effect on preantral
follicles growth , especially primary
follicles , unlike the effect on
Graffian follicles growth . Factors
responsible for stimulation and
inhibition of cumulus cell expansion
and oocytes maturation in vitro have
been isolated from FF (29) . Follicle
— enclosed oocytes did not resume
meiosis either in vivo or in vitro in
the absence of appropriate signals .
This suggested that the presence of
inhibitory agent(s) within the antral
follicle IS responsible for
maintaining the oocyte in the
germinal vesicle (GV) stage . It
might be possible that the CFF and
SFFF containing peptides inhibited
binding of FSH to receptors on
cumulus cells , thereby reducing the
stimulatory action of FSH on
cumulus -  oocyte  complex
maturation .

On the other hand , the present
study revealed no significant
differences in some of hematological
and biochemical constituents , which
, In part , indicated that using
follicular fluid in a crude or steroid
free status was , save and have no
side effects on general health of the
experimental animals , otherwise ,
blood picture reflect the health status
of the animals .
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