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In vitro embryo production (IVEP) encompasses a series of three basic steps, namely in vitro
maturation (IVM), in vitro fertilisation (IVF), and in vitro embryo culture. IVEP approach has shown to
be a valuable tool in advancing our comprehension of early mammalian development and expediting
genetic enhancement in livestock. The aim of this research was to compare the impact of small and large

follicles on the total number of oocytes recovered through the IVEP process. Therefore, 305 Ewe genitalia
were collected at the Al-Fallujah abattoir in the Al-Anbar province. The follicles were identified, and their
diameter was measured using an automated vernier calliper. Subsequently, the oocytes were classified into
three distinct groups, namely excellent (A), acceptable (B), and poor (C). The results of maturation rate
large follicles were 43.9% (51/116) and small follicles 30.7% (20/65). There was a statistical difference in
maturation rate (p<0.05). Fertilization rate of matured oocytes collected from large follicles were 60.7%
(31/51) and 50% (10/20) from small follicles. There was no statistical difference. The results of Blastocyst
production rate. showed a higher percentage 58.06 (18/31) of Blastocyst produced from large follicles as
compared a percentage of 30% (3/10) of Blastocyst production from small follicles. There was a statistical
difference (P<0.05). It was concluded from current study that the size of follicle has an effect on [IVM,
IVF and IVC.
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Introduction

The In Vitro Embryo Production
(IVEP) technique has been established in
previous periods with the aim of achieving
rapid multiplication and obtaining bigger
genetic variations. Several factors have been
documented as having an impact on the
outcomes of the in vitro embryo production
(IVEP) technique. These factors encompass the
source of the oocyte, whether taken from an
abattoir or from living animals, as well as
variables such as parity, stage of the oestrus
cycle, season, size of the follicle, and the
specific procedure employed (1).

Only IVEP accounts for about 20—40%
of embryos produced from oocytes recovered
from slaughterhouse ovaries. Some believe that
a follicular size-dependent oocyte's ability to
fertilize and progress in vitro to an advanced
stage of embryonic development is a matter of
fact (2, 3, 4). The authors, Sarwar et al. (5)
Reportedly, oocyte recovery, equality, and IVF
development in cows with follicles that are 6
mm or larger will be better than those with
follicles that are less than 6 mm in size.

Moreover, oocytes used in IVEP are
collected from developing follicles and arrested
in prophase 1 of meiosis. After they are sucked
from the suppressive environment of the
follicle. Restoration of meiosis and progression
to metaphase II are considered to be the
fundamental components of IM (6). The low
activity of in vitro created embryos and the
wide range in oocyte quality and quantity limit
the widespread application of IVF technique (7
,8).

Importantly, Oocytes obtained from
larger-diameter follicles are more likely to have
progressed to the blastocyst stage than those
retrieved from smaller follicles, according to
multiple research (8, 9).

Overall, this study aimed to evaluate the
relative effects of small and large follicles on
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the total number of oocytes recovered with
IVEP.

Materials and Methods

This study was done in Al-Fallujah, Al-
Anbar. Female genital systems 305 of the ewes
(610 ovaries) were obtained from the Al-
Fallujah abattoir. The genital systems were
transferred in one hour using normal saline at
33-35 °C. This transit was done in a cool box
to preserve the specimens. Using sterile
scissors, the ovaries were carefully removed
from the surrounding tissue and bursa. Each
ovary received three standard saline washes.

Follicles were counted and measured
with an automated vernier calliper. Two- to
eight-mm follicles were aspirated using a
sterile, disposable syringe filled with three mm
of collection medium and an 18-gauge needle.
The aspirated oocytes were placed in a 16-well
petri dish under UV light. Oocytes were
examined under an inverted microscope to
determine quality. Criteria were used to classify
these oocytes as good (A), acceptable (B), or
bad (C) (10). The presence of cumulus cells and
cytoplasmic homogeneity dictated
categorization.

In vitro Maturation:

Only oocytes of high quality and
fairness were chosen. The oocytes underwent
two rounds of washing in a mature medium,
specifically either TCM199 or MEM. The
specimens were subjected to incubation in a
suitable maturation medium under controlled
conditions of 38.5 °C, 5% CO2, and 90%
relative humidity for a duration of 24 hours.
The petri dish that had been placed in an
seen using an inverted
microscope. The identification of the 1% polar
body served as a reliable indicator for the
attainment of oocyte maturation in the context
of in vitro maturation (IVM) (11). The
maturation oocytes were calculated.

incubator was
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Semen collection:

The electro-ejaculator was employed in
this study for the collection of semen samples
that were obtained from two fertile rams.
Subsequently, the seminal fluid was
expeditiously conveyed to the Theriogenology
laboratory, maintaining a temperature range of
30-35°C within a time frame of 5 minutes.
The semen samples subjected to
microscopic analysis using a light microscope
in order to assess the quality of the semen. The
measurement of mass and the evaluation of
individual motility were conducted. The semen
samples were subjected to warming in a water
bath maintained at a temperature of 35 °C. The

weEre

semen samples were diluted at a ratio of 1:20
using either MEM or TCM199 medium.
Heparin was added as a capacitating factor at a
rate of 10 pg/ml.

In vitro fertilization:

Heparin at a concentration of 10
picograms per milliliter (pg/mL) was
introduced to both the semen and mature
oocytes. Subsequently, the mixture of semen
and oocytes was subjected to incubation
conditions of 38.5 °C, 5% carbon dioxide
(CO2), and a humidity level of 90% for a
duration of 24 hours. Fertilization was indicated
by the appearance of a second polar body. The
quantification of fertilized oocytes, also known
as zygotes, was performed.

In vitro culture of fertilized oocytes (zygote):

The fertilized oocytes were subjected to
culture in either TCM-199 or MEM culture
media and thereafter incubated under specific
conditions of 38.5 °C, 5% carbon dioxide
(CO2), and a relative humidity of 90%.
Approximately 50% of the media underwent
replacement within a 24-hour timeframe.
Development of the different stages of division
was observed every 24 hours until the
formation of the blastocyst stage after 168
hours and the hatched blastocyst stage after 216
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hours after fertilization.

Statistical analysis

The Data were analyzed by Chi-square test by
using spss program

Results and Discussion

Effect of side of the ovary on recovery rate

The number of follicles observed in 305
ovaries is 2302. The study revealed that the
right ovary had 1205 follicles, accounting for
52.34% of the total follicles, while the left
ovary had 1097 follicles, representing 47.65%
of the total follicles.

Our results of the recovery rate of the
oocyte revealed 10.45% (126/1205) from the
right ovary, while it was 8.84% (97/1097) from
the left one. There was no statistical difference
in the oocyte recovery rate between the right
and left ovaries (Table 1).

These findings displayed a similarity to
the outcomes documented in other studies
(12,13). Furthermore, the findings presented a
contrasting perspective to the research (14),
wherein they observed a higher level of activity
in the left ovaries (59.4%) compared to the right
ovaries (40.6%).

Table.1 Effect of side ovary on recovery rate.

Ovary No. of No. of oocyte Recovery

side follicles recovered Rate (%)
(rate %)

Right 1205 126 10.45%
ovary (52.34%) a
Left 1097 97 8.84%
ovary (47.65%) a
Total 2302 223 9.68%

Effect of size of the follicle on the recovery
rate

A total of 457 large follicles measuring
between 5-8mm were seen, accounting for
30.41% of the total follicle count. These large
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follicles had a mean size of 5.21 + 0.053.
Additionally, 1845 follicles measuring between
2-4mm were detected as small follicles. The
mean size of these small follicles was 1.84 +
0.022. A statistically significant difference
(p<0.05) was seen in the size of follicles when
comparing large and small follicles (Table. 2).
Previous studies (14,15) have reported
comparable findings. These results might be
due to the fact that one or more follicles may
reach normal physiological conditions for
growth and become gradian (dominant), which
plays a role in the secretion of oestrogen in
contrast to small follicle numbers (16). It has
been investigated that the size of the follicle is
affected by several factors, such as breed
variations, seasonal influences, reproductive
status, ages, hormone stimulation, and the
nutritional condition of the animals. (12,13).

Table.2. The recovery of oocytes from
follicles of varying sizes and quality.

No. of Mean Recovery | Grade | Grade Grade
lar Size | follicle Size + (%) A B C
s SE
1.84+0.0 80 a
(2- 1845 22 433% 30 35 15
4mm) 352% | 41.6% 17.8%
457 143 b
(5- 5.21+0.0 31.29% 55 61 27
8mm) 53 39.5% | 43.8% 19.4%
Total 2302 2.51+0.0 223 85 96 42
34 9.70% 38.1 43.04 18.8%
% %
Different superscripts showed significant
difference (p<0.05).

Effect of follicular size on maturation rate,
fertilization rate and Blastocyst Production.

The percentage of oocytes that reached
maturity, as indicated by cumulus cell growth,
was 43.9% (51/116) for oocytes extracted from
large follicles and 30.7% (20/65) for oocytes
retrieved from small follicles. Several writers
have observed similar findings (8,9,12). A
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statistically significant difference (p<0.05) was
seen in the maturation rate of oocytes obtained
from large follicles compared to those obtained
from small follicles. Previous research has
indicated that oocytes obtained from larger
follicles exhibit a greater number of cumulus
cell layers. These cumulus cells serve as a
crucial interface between the oocytes and the
external environment, facilitating enhanced
contact between the oocytes and the culture
medium. This increased contact enables the
transfer of essential nutrient materials required
for the optimal growth and development of the
oocytes (17).

The fertilization rates of mature oocytes
obtained from large follicles were found to be
60.7% (31 out of 51), while those obtained from
tiny follicles had a rate of 50% (10 out of 20)
(see Table 3). There was no statistically
significant ~ difference observed in the
fertilization rate between oocytes obtained from
large follicles and those obtained from small
follicles. (9,14) have reported analogous
findings. There is evidence to suggest that
larger follicles are associated with a higher rate
of fertilization.

According to reports, the observed
disparity in the quantity and quality of oocytes
obtained from large follicles compared to small
follicles may be attributed to the superior
developmental potential of oocytes originating
from larger follicles. ~ The oocyte's
developmental competence is influenced by the
presence of a high concentration of 17-B
estradiol in large follicles, as well as the
presence of an impacted factor within the
cytoplasm of the aspirated oocyte from said
follicles (9).

The findings from the analysis of
blastocyst production rate, as presented in
Table 3, indicate that a greater proportion of
blastocysts, specifically 58.06% (18 out of 31),
were created from large follicles. In contrast, a
lower percentage of blastocyst production,
specifically 30% (3 out of 10), was observed
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from tiny follicles. A statistically significant
difference (P<0.05) was seen in the generation
of blastocysts between follicles of larger and
smaller Multiple researchers have
reported comparable findings. According to
previous studies (8,12,14). Previous studies
have indicated that oocytes obtained from
follicles with larger diameters exhibit a higher
likelihood of progressing to the blastocyst stage
in comparison to oocytes retrieved from smaller
follicles (8,9,14). The present investigation
yielded the finding that the size of the follicle
exerts an influence on in vitro maturation
(IVM), in vitro fertilization (IVF), and in vitro
culture (IVC).

sizes.

Table 3. Effect of follicular size on
maturation rate, fertilization rate and
blastocyst production.

Follicular | No. | Maturatio Fertilization Blastocyst
size n %(n/n) % (n/n) production%(
n/n)
Small 65 30.7% 50% 30%
follicle (20/65) (10/20) a (3/10) a
2_4) a
Large 116 43.9% 60.7% 58.06%
follicle (51/116) 31/51) a (18/31) b
(5.8) b
Total 181 39.2% 57.7% 51.2%
(71/181) 41/71) (21/41)
Different superscripts showed significant
difference (p<0.05).

Figure 1: Matured oocyte. Arrow showed first polar
body.
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Figure 2: Fertilized oocyte Arrow showed second
polar body.

ells embryo.

Figure 3: Blastocyst formation.

Conclusion

The current study revealed that the size of
the follicle plays an important role in (IVEP).
So, we concluded that the number of oocytes
recovered from the large follicle was higher
than the small follicle. Also, it has a high effect
on IVM, IVF, and IVC.
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