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Background: To current knowledge, different oocyte's recovery method and various seasons have profound impact on in vitro embryo 
production (IVEP).
Objectives: The aim of this study was to define an efficient recovery method for oocytes harvesting from slaughterhouse material in 
different seasons, and their effects on IVEP yield.
Materials and Methods: Ovaries from slaughtered ewes in breeding season (BS) and non-breeding season (NBS) were collected from 
a local abattoir. The oocytes were recovered through aspiration, centrifugation (ORC), puncture and slicing, and categorized into three 
classes (I, oocytes with more than three layers of cumulus cells; II, less than three layers with damaged cumulus cells; III, denuded oocytes). 
After cultivation in TCM 199 for 24 hours, matured oocytes were subjected to in vitro fertilization (IVF) and in vitro culture (IVC). The oocyte 
recovery using ORC in BS and NBS was significantly higher (P < 0.05) compared with other recovery methods.
Results: No significant dissimilarities in the proportion of oocytes reaching M-II stage were recorded when using different oocyte 
recovery methods in different seasons. Aspiration resulted in lower (P < 0.05) proportion of class I (BS, 60.0 ± 2.1; NBS, 51.1 ± 2.1) compared 
to ORC (BS, 82.0 ± 1.2; NBS, 70.0 ± 1.2), slicing (BS, 80.0 ± 2.1; NBS, 71.0 ± 1.4) and puncture (BS, 80.0 ± 1.5; NBS, 72.0 ± 2.0). Monospermy and 
blastocyst development rates were significantly higher using ORC than other recovery techniques in both BS and NBS. More oocytes with 
high quality, greater blastocyst development and oocyte recovery rates were achieved in BS.
Conclusions: The results revealed that oocytes harvesting technique and season are effective in the rate of cleavage and blastocysts’ 
development, and suggest that despite same meiotic resumption rate in all treatments, it would be better to use ORC.
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1. Background
In ovine, only a limited number of mature oocytes can be 

collected via superovulation and subsequent ovum pick 
up (OPU) procedure. Ovaries obtained from slaughtered 
animals are the most abundant and inexpensive sources 
of oocytes for in vitro embryo production (IVEP) (1-3). 
“Reproductive seasonality in the ewe is characterized by 
changes at behavioral, endocrine and ovulatory levels, in 
an absolute fashion, giving rise to an annual alternation 
between two distinct periods; a breeding season, charac-
terized by the succession at regular intervals (mean of 17 
days) of estrous behavior and ovulation, if a pregnancy 
does not develop, and an anestrous season characterized 
by the cessation of sexual activity” (1). Considering that 
ovine is a seasonal breeder species and a great influence of 
different seasons on their hormonal and systemic chang-
es, it would be reasonable to consider a combination of 
seasonal effects with other primary steps as the most im-
portant elements may affect the success rate of IVEP (4).

Several factors influence the IVEP and the optimization 
of in vitro techniques could improve the IVEP efficiency 
(4). Higher percentages of blastocysts are obtained via in 
vivo maturation of oocytes compare to in vitro matura-
tion (IVM). This kind of evidence suggests that in vitro 
milieu is not sufficient for supporting development and 
early embryo competence (5). Due to the significant im-
pact of the seasons on ovine reproductive cycle, it is not 
uncommon for IVM-IVF systems to endure some deficien-
cies in non-breeding seasons (6). Thus the IVEP yield may 
increase by optimizing the IVM system (6). The ovarian 
status and different seasons have a great influence on 
ovine embryo production. The results of a study conduct-
ed by Bartlewski et al. (7) have previously showed that the 
in vitro developmental competence of ovine oocytes was 
influenced by hormonal treatment and the endocrine 
status of the donor. On the other hand, Ramsingh et al. 
(8) reported that ovarian biometrics have a great influ-
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ence on oocyte grading and recovery rate, and have great 
fluctuations in goat. The ovarian biometric variations 
are associated to the breeding, seasonal and nutritional 
status. To current knowledge, the seasonal effects on IVEP 
have not been appropriately studied.

Along with various seasons, one of the most impor-
tant factors that can influence the success of the IVEP is 
the efficient recovery of the cumulus-oocyte complexes 
(COC’s) (9). A large number of good-quality oocytes are 
needed for prosperous embryo production, as approxi-
mately only 30% of oocytes may develop into blastocysts 
(10). Aspiration, slicing and puncture of whole ovarian 
surface had served as the conventional methods for oo-
cytes harvesting. Each of which have their advantages 
and disadvantages (2). In this study, a new oocyte harvest-
ing technique (oocyte recovery via centrifugation = ORC) 
that has recently been established by Dadashpour Dava-
chi (11) along with other conventional harvesting meth-
ods were used for oocyte's recovery. 

In the production of IVM-IVF embryos, the number of 
oocytes recovered per ovary and the oocyte's competence 
are of important consideration. Demonstrating the most 
efficient oocytes harvesting method and seasonal effects 
on oocyte developmental competence and embryo yield 
is highly desirable. In the previous study conducted by 
Dadashpour Davachi (11) the number of recovered oocytes 
and meiotic competence rate were considered as possible 
indicators for evaluating ORC technique. While one of the 
endpoints for possible evaluations of any modifications 
in assisted reproductive technology (ART), would be the 
early embryonic developmental competence.

2. Objectives
This study was aimed to assess the possible influence of 

oocyte harvesting technique in different seasons on oo-
cyte developmental competence and subsequent IVF and 
IVC efficiency, using sheep as a model.

3. Materials and Methods
All media used for IVM and IVF were incubated at 38.5°C 

and 5% CO2 with maximum humidity for 2 hours prior to 
use. Two sets of experiments for this study were done re-
spectively in breeding and non-breeding seasons.

Ovine ovaries (n = 1635) were collected from Zandi 
ewes which were between 1.5-3.5 years old during breed-
ing (September to November) and non-breeding sea-
sons (June to August) from a local abattoir in Karaj, Iran 
(35°43'40"N - 51°1'7"E). Ovaries were placed in an insulated 
container with physiological saline solution (0.9% NaCl) 
and penicillin/streptomycin (50 IU/mL), at 37°C. The ova-
ries were transported to the laboratory within 1 hour. All 
the superfluous tissue and bursa were removed from ova-
ries surface. Each ovary was subjected to three washing 
in Dulbecco phosphate buffer solution (DPBS) and two 
washing in oocyte harvesting medium at 37°C (DPBS + 4 
mg/mL, BSA + 50 IU/mL penicillin), prior to processing 

(12). All chemicals were purchased from Sigma (Germa-
ny), unless otherwise indicated.

3.1. Oocyte Recovery and in Vitro Maturation
Each ovary was individually handled, and oocytes were 

recovered by one of the following:

3.1.1. Methods
1) Ovarian puncture: in this technique, 18 gauge hypoder-

mic needles were used to puncture the ovarian surface
2) Aspiration technique: oocytes were recovered using 

an aspiration pump (flow rate 10 mL H2O/min) and a 20 G 
needle was attached to the apparatus

3) Slicing: the whole ovarian surface was incised by a 
sterile scalpel blade

4) Oocyte recovery via ORC as described by Dadashpour 
Davachi et al. (11). Briefly, ORC technique consisted of sev-
eral steps; the first step was the incision of the entire sur-
face of each ovary and then the ovaries were placed into 
modified Falcon tubes (MFT’s). The MFT’s were filled with 
3 mL of a pre-incubated oocyte washing medium and cen-
trifuged at 750 × g for 3 minutes. During oocyte's recovery 
via puncture and slicing techniques, the ovary was kept 
completely submerged in a medium into a 35 mm pe-
tridish. When harvesting the oocytes by aspiration only 
the visible follicles were aspirated (2). Prior to applying 
ORC technique, modified Falcon tubes were prepared as 
described by Dadashpour Davachi et al. (11).

The recovered oocytes via each of the methods were 
divided into three classes (classes I to III-with more than 
5, 3-4 and 1-2 cumulus cell layers, respectively) and sepa-
rately cultured (9).

Groups of 10 COCs were added to 50 µL droplets of mat-
uration medium consisting of TCM-199 with Earle’s salts 
and bicarbonate supplemented with 10% heat treated 
FCS, 0.5 pg/mL FSH, 5 ug/mL gentamicin. The droplets, 
covered with mineral oil, were preincubated under mat-
uration conditions for a minimum of 2 h (38.5°C, 5% CO2, 
and 95% air atmosphere with maximum humidity) (13).

3.2. Evaluation of Nuclear Stage of Meiosis
In vitro-matured oocytes were fixed in acetic acid and 

ethanol (ratio 1:3) for at least 48 h. The COCs were subse-
quently stained with aceto-orcein (1% in 45% acetic acid 
solution) and assessed for the nuclear stage of meiosis, 
under a phase-contrast microscope. The nuclear stage 
was classified as: germinal vesicle (GV), germinal vesicle 
breakdown (GVBD), metaphase I (M I), metaphase II (M 
II) or degenerated oocyte, respectively. Oocytes were gen-
erally considered to have matured when they reached 
the M II stage (9).

3.3. In vitro Fertilization and Culture
In vitro fertilization was performed based upon the 

method published by Ushijima et al. (14). Frozen-thawed 
spermatozoa (Lori Bakhtiari breed) were diluted in TCM 
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199 with Earle’s salts (Gibco, Grand Island, NY, USA) the pH 
was adjusted to 7.8 and then centrifuged at 200 × g for 2 
minutes. Subsequently, the supernatant was removed and 
the pellet containing the sperm was preincubated for 15 
minutes at 38.5°C prior to fertilization. Drop of fertiliza-
tion medium (90 μL) which contained in vitro matured 
COCs (n = 10-20) was mixed with 10 µL of preincubated 
spermatozoa. The final concentration of spermatozoa 
in the fertilization droplets was 1 × 106. The fertilization 
medium comprises of 12 mM KCl, 25 mM NaHCO3, 90 mM 
NaCl, 0.5 mM NaH2PO4, 0.5 mM MgSO4, 10 mM sodium 
lactate, 3 mg/mL bovine serum albumin (BSA; fatty acid 
free), 50 μg/mL gentamicin and 5 mM caffeine. Following 
a period of 12 h co-incubation of oocytes with spermato-
zoa, the cumulus investment and the attached sperma-
tozoa were dissociated from the inseminated oocytes by 
performing mechanical forces (gentle pipetting), and 
then the fertilized oocytes were transferred to culture 
medium. Presumptive zygotes were cultured in NCSU-37 
supplemented with 4 mg/ml BSA, 0.17 mM sodium pyru-
vate, 2.73 mM sodium lactate and 50 μg/mL gentamicin. 
Seventy-two hours after insemination, all cleaved embry-
os were transferred into a fresh culture medium: NCSU-37 
supplemented with 4 mg/mL BSA, 5.55 mM D-glucose, and 
50 μg/mL gentamicin. The cleaved embryos were cultured 
for seven days to evaluate their ability to develop into 
morula and blastocyst stages.

Presumptive zygotes were fixed in fixative solution (2% 
paraformaldehyde + 2% glutaraldehyde in PBS) and kept 
at 4°C for 24 hours. The fixed presumptive zygotes were 
subsequently stained with Hoechst 33342 (5 µg/mL in 
PBS) for 10 minutes in the dark at room temperature. Af-
ter putting a drop of glycerol with 1, 4-diazabicyclo (2.2.2) 
octane (DABCO) on the siliconised slide, 5-10 zygotes 
were placed and coverslipped. Pronuclei of presumptive 
zygotes were identified by epifluorescence microscopy 
(Leica, DMR) at a magnification 400 × (oil immersion). 
Zygotes with 2 pronuclei (PN) were considered as being 
normally fertilized and those with more than 2 PN were 
considered to be polyspermic (15).

Data are expressed as Mean ± SEM. After IVF the propor-
tion of oocytes reaching each stage of meiosis, oocytes 

fertilized and embryos were subjected to arc-sin trans-
formation before analysis of variance (ANOVA). Trans-
formed data were analyzed using ANOVA followed by a 
post hoc, Fisher’s protected least significant difference 
test (PLSD test) using the Stat view software (Abacus Con-
cepts, Inc. Berkeley, CA).  A P ≤ 0.05 was considered sig-
nificant difference.

4. Results
Effects of different oocyte harvesting methods on the re-

covery and meiotic resumption rates and oocyte quality 
are shown in the Tables 1 and 2. The mean numbers of re-
covered oocytes using the ORC technique and slicing were 
significantly higher than the mean numbers of recovered 
oocytes via puncture and aspiration in both breeding 
and non-breeding seasons (Table 1). However, the mean 
numbers of recovered oocytes in breeding season were 
higher (P < 0.05) than those obtained in non-breeding 
season, throughout recovery techniques. In addition, the 
results indicated that in breeding and non-breeding sea-
sons, oocytes class I obtained via aspiration method were 
significantly (P < 0.05) lower compared with ORC, slicing 
and puncture. While oocytes class III recovered using as-
piration technique were significantly (P < 0.05) higher 
in both breeding and non-breeding seasons compared to 
the other methods (Table 2).

The proportion of fertilized oocytes that exhibited 
monospermy was significantly (P < 0.05) lower for those 
oocytes recovered via aspiration in both breeding (48.2 
± 1.6) and non-breeding season (39.4 ± 1.7) than those ob-
tained by the other techniques (Table 3). In contrast, the 
polyspermy rates following IVF for those oocytes recov-
ered using aspiration were higher in both breeding (18.4 
± 1.7) and non-breeding (32.6 ± 1.3) seasons than that ob-
tained by other methods (Table 3). On the other hand, re-
sults revealed that in non-breeding season presumptive 
zygotes that exhibited monospermy were significantly 
(P < 0.05) lesser compared to those of breeding season 
(Table 3). Furthermore, the results from this experiment 
showed that the cleavage and the blastocysts' formation 
rates were significantly (P < 0.05) affected by harvesting 
techniques and seasons (Table 4).

Table 1.  Number of Recovered Oocytes and Metaphase II Rate a

Breeding Season Non-Breeding Season

Recovery 
Technique

No. of Ovaries No. of Recovered 
Oocytes

Metaphase II 
Rate

No. of Ova-
ries

No. of Recovered 
Oocytes

Metaphase II 
Rate

ORC 100 9.8 ± 0.7 ad 78.3 ± 2.1 ad (767) 100 6.7 ± 0.9 ae 77.8 ± 1.2 ad (521)

Slicing 100 8.6 ± 0.9 ad 78.8 ± 1.5 ad (678) 100 5.3 ± 1.3 ae 78.4 ± 1.0 ad (416)

Puncture 100 5.8 ± 1.0 bd 77.4 ± 2.1 ad (449) 100 3.4 ± 1.1 be 76.7 ± 2.3 ad (261)

Aspiration 100 3.3 ± 1.1 cd 78.2 ± 1.7 ad (258) 100 2.8 ± 0.7 ce 79.3 ± 1.8 ad (222)
a  All of the values are presented as (Mean ± SEM). Different superscripts (a, b, and c) in the same column differ significantly (P < 0.05). Different 
superscripts (d and e) in the same row differ significantly (P < 0.05).
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Table 2.  Number of Recovered Oocytes and Quality Grades (%) a

Breeding Season (No. and % of Recovered Oocytes of 
Each Class)

Non-Breeding Season (No. and % of Recovered Oocytes 
of Each Class)

Recovery 
Technique

No. of 
Ovaries

I II III No. of 
Ovaries

I II III

ORC 100 82.0 ± 1.2 ad (803) 9.1 ± 1.4 ae (89) 9.0 ± 1.6 ae (88) 100 70.0 ± 1.2 af (469) 16.4 ± 1.5 ag (110) 13.6 ± 1.0 ag (91)

Slicing 100 80.0 ± 2.1 ad (688) 11.2 ± 2.0 ae (96) 8.8 ± 1.7 ae (76) 100 71.0 ± 1.4 af (376) 17.0 ± 2.0 ag (89) 12.3 ± 1.8 ah (65)

Puncture 100 80.0 ± 1.5 ad (464) 12.0 ± 1.8 ae (68) 8.2 ± 1.5 af (48) 100 72.0 ± 2.0 ag (245) 6.8 ± 1.3 bh (23) 21.2 ± 1.5 bi (72)

Aspiration 100 60.0 ± 2.1 bd (198) 15.2 ± 1.7 ae (50) 25.0 ± 1.2 bf (82) 100 51.1 ± 2.1 bg (143) 18.6 ± 1.9 aeh (52) 30.4 ± 1.6 ci (85)
a  All of the values are presented as (Mean ± SEM). Different superscripts (a, b, and c) in the same column differ significantly (P < 0.05). Different 
superscripts (d, e, f, g, h and i) in the same row differ significantly (P < 0.05).

Table 3.  Monospermy and Polispermy Rates a

Breeding Season (No. and % of Oocytes fertilized) Non-Breeding Season (No. and % of Oocytes fertilized)

Recovery 
Technique

No. of Oocytes 
Examined

Monospermy Polyspermy No. of Oocytes 
Examined

Monospermy Polyspermy

ORC 100 58.4 ± 1.1 ad (64) 11.6 ± 2.1 ae (13) 100 47.1 ± 2.0 af (47) 20.0 ± 1.5 ag (20)

Slicing 104 57.6 ± 1.0 ad (60) 11.4 ± 1.5 ae (12) 100 48.3 ± 1.6 af (48) 20.8 ± 1.5 ag (21)

Puncture 100 58.3 ± 1.3 ad (58) 12.3 + 2.1 ae (12) 110 49.4 ± 2.1 af (54) 21.0 ± 1.8 ag (23)

Aspiration 110 48.2 ± 1.6 bd (53) 18.4 ± 1.7 be (20) 101 39.4 ± 1.7 bf (40) 32.6 ± 1.3 bg (33)
a  All of the values are presented as (Mean ± SEM). Different superscripts (a, b and c) in the same column differ significantly (P < 0.05). Different 
superscripts (d, e, f and g) in the same row differ significantly (P < 0.05).

Table 4.  Cleavage Oocyte and Blastocyst Rates a

Breeding Season (No. and % of Oocytes Fertilized) Non-Breeding Season (No. and % of Oocytes Fertilized)

Recovery 
Technique

No. of Zygotes 
Examined

Cleavage (%) Blastocyst (%) No. of Zygotes 
Examined

Cleavage (%) Blastocyst (%)

ORC 320 72.4 ± 1.6 ad (232) 29.2 ± 1.1 ae (13) 100 64.1 ± 2.0 af (199) 20.1 ± 2.5 ag (62)

Slicing 310 61.3 ± 1.2 bd (190) 20.1 ± 1.3 be (12) 100 52.3 ± 1.3 bf (165) 11.2 ± 1.4 bg (35)

Puncture 310 62.0 ± 1.2 bd (192) 19.1 + 1.8 be (12) 110 53.0 ± 1.4 bf (167) 11.0 ± 1.9 bg (35)

Aspiration 315 51.4 ± 1.3 cd (162) 17.8 ± 1.5 be (20) 101 41.3 ± 1.9 cf (128) 9.2 ± 1.9 bg (29)
a  All of the values are presented as (Mean ± SEM). Different superscripts (a, b and c) in the same column differ significantly (P < 0.05). Different 
superscripts (d, e, f and g) in the same row differ significantly (P < 0.05).

5. Discussion
The results demonstrated that the oocyte recovery tech-

nique has a great influence over the number of recovered 
oocytes, cleavage and blastocyst's development, while no 
differences were recorded in case of meiotic resumption 
rate. By using the aspiration and puncture techniques 
for oocyte recovery from slaughterhouse material, only 
the visible follicles were used for oocyte retrieving. It 
seemed that via the ORC and slicing techniques, the fol-
licles embedded deep within the cortex can be utilized 
for oocyte retrieving procedures (11). Additionally, it can 
be concluded from the results obtained via the ORC and 
slicing techniques that the centrifugation force applied 
in ORC procedure was the only advantages of this new 
method when compared to slicing technique. Thus, the 
higher oocyte recovery rate using the ORC technique can 
be explained.

In the present study in both breeding and non-breed-
ing seasons, the number of oocytes recovered via the 
ORC technique (9.8 ± 0.7 and 6.7 ± 0.9), slicing (8.6 ± 0.9 
and 5.3 ± 1.3), puncture (5.8 ± 1.0 and 3.4 ± 1.1) and aspi-
ration (3.3 ± 1.1 and 2.8 ± 0.7, respectively for breeding 
and non-breeding seasons) were significantly higher 
when compared to the study in which the follicular oo-
cytes were recovered from goat ovaries using three dif-
ferent methods (aspiration, puncture and slicing) (16). 
Irrespective of recovery technique the highest number 
of recovered oocytes was obtained in breeding season. 
This might reflect the optimum level of gonadotropins 
and steroids in BS. In a study conducted by Shirazi et 
al. (17), the percentage of recovered oocytes was higher 
when using the slicing technique, compared to aspira-
tion (52% vs. 22%). A study conducted by Morton et al. (12) 
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showed that the recovery of oocytes per ovary consid-
ered to be viable for the IVM procedure were 3.3 ± 0.5, 3.1 
± 0.3, 3.3 ± 03 and 3.0 ± 0.4 respectively, for the syringe 
and aspiration technique set at the flow rates of 25, 50 
and 100 mmHg, while the mean number of recovered 
oocytes were 9.5 ± 0.4, 9.5 ± 0.4 and 6.8 ± 0.3 respectively, 
for three different oocyte harvesting methods (punc-
turing, slicing and aspiration in sheep). Based on the 
results of Dadashpour Davachi et al. (11) the numbers of 
oocytes recovered per ovary were 6.8 ± 0.3, 2.3 ± 0.4, 2.3 
± 0.2 and 3.8 ± 0.1 respectively, for ORC and aspiration 
(set at flow rates of 10, 15 and 20 mL/min, 20 g needle). 
In a study conducted by Cognie et al. (18) the number of 
recovered oocytes from sheep and goat ovaries during 
breeding season were one and two oocytes respectively. 
Furthermore, results from their study revealed no sig-
nificant differences between numbers of recovered oo-
cytes in breeding and non-breeding seasons.

The results of present study recorded no significant 
differences in the percentage of those oocytes reach-
ing metaphase II stage that were recovered in breeding 
and non-breeding seasons (76.7% ≤ MII ≤ 79.3%). Arav 
(19) had previously established a new oocyte recovery 
method in cattle called Transillumination-Aspiration 
Ovary (TAO) and the results showed that by using TAO 
the oocyte recovery rate was significantly improved (7.3 
oocytes/ovary) while there was no decreases reported 
on IVM rate (81%). The results from a study conducted by 
Kochhar et al. (20) reported an 85.7% maturation rate for 
ovine oocytes with ≥ 3 layers of cumulus cells. Previous-
ly, Dadashpour Davachi et al. (9) also reported 77.0 ± 2.7, 
77.2 ± 1.9, 53.0 ± 2.1 and 2.2 ± 1.1 maturation rate in ovine 
oocytes respectively for COCs with ≥ 5, 3-4, 1-2 and no cu-
mulus cell layers.

In the present study, the recovery rate of class I oo-
cytes by using the ORC, slicing and puncture were 82, 80 
and 80% respectively. Based on the results of Morton et 
al. (12) the recovery of class I oocytes, using aspiration 
technique was 86%. However, Shirazi et al. (17) reported 
a low recovery rate of 52 and 22% respectively using slic-
ing and aspiration methods. Rodriguez et al. (21) record-
ed a low recovery rate of approximately 60%, for post 
mortem ovine oocyte retrieval. In a study conducted by 
Pawshe et al. (16) the aspiration, puncturing and slicing 
were evaluated in goats for oocyte recovery. The results 
recorded from those mentioned techniques indicated 
the highest number of good quality and usable oocytes 
enclosed with compact cumulus cells were obtained 
per ovary following the slicing, compared to aspiration 
or puncturing. Dadashpour Davachi et al. (11) reported 
a recovery rate of 77% for class I + II + III oocytes using 
ORC and 90% when using aspiration technique (set at 
flow rate of 10 mL/min H2O). Pierson et al. (22) showed 
that following gonadotrophin (FSH and eCG) stimula-
tion and laparoscopy ovum pick up (LOPU) in goats the 
number of recovered oocytes and meiotic resumption 
rate did not differ significantly between breeding and 

non-breeding seasons and it might be interpreted as 
gonadotrophin stimulation which can overcome any 
inconvenience caused by non-breeding season in IVEP 
procedure. In this study, results showed that oocytes 
collected via ORC in breeding and non-breeding sea-
sons were more competent for IVF. Moreover, oocytes 
obtained via ORC showed a higher percentage of mono-
spermic fertilization. In a study conducted by Shabank-
areh and Zandi et al. (23) results showed that cleavage 
and blastocyst rates were 73 and 20% respectively. The 
results of the present study in breeding season when us-
ing ORC for harvesting oocyte were significantly higher 
compared to the blastocyst rate reported by Shabank-
areh and Zandi (23). Various earlier studies have shown 
that the blastocyst rates were between 22-27% (12, 24-26). 
The results of a study conducted by Arav (19) revealed 
that using TAO lead to 52 and 26% of cleavage and blas-
tocyst rates respectively. On the other hand, Morton et 
al. (12) indicated that the proportions of cleaved oocytes 
were 31, 50, 47 and 44% and the blastocyst rates (as per-
centage of cleaved oocytes) were 19.5, 54, 44 and 58% 
respectively when used two different harvesting oocyte 
methods (aspiration technique at 25, 50 and 100 mm Hg 
flow rate and syringe, respectively).

Oocyte competence was affected by a harvesting 
technique applied for oocyte recovery. However, it ap-
peared that seasonal impact on oocyte quality and re-
productive performance, even in vitro or in vivo, may 
compensate for deteriorative effects of recovery tech-
nique. The possible explanation for these findings may 
relate to the critical role of animal physiological status 
on cumulus cells performance. Previously research-
ers have indicated that there are several metabolites 
and growth factors produced in the cumulus cells 
(27). These micro and macro molecules have a great 
impact on the oocyte's competence and subsequent 
embryonic developmental potential. Oocyte harvest-
ing technique would be considered as a first external 
stressor which oocytes encountered with. Aspiration 
technique may influence the gap-junctional commu-
nication between oocyte and their cumulus invest-
ments. Therefore, many useful metabolites for the 
oocyte and embryo competence which only provided 
by the cumulus investments cannot reach the oocytes. 
This may lead to some deterioration in the fertility rate 
or even in the subsequent embryonic development. 
While we can propose that other techniques, especially 
ORC has not influenced the gap-junctions in COCs. On 
the other hand, different seasons may alter cumulus 
cells performance from several “known and unknown” 
mechanisms. We suggest more studies to investigate 
the integrity of these gap-junctions by applying Lucifer 
yellow, which can pass through these junctions. It may 
provide a great indication regard with to the gap-junc-
tions integrity. Also, further studies will be required to 
elucidate the true mechanisms involved in the season-
al effect on early embryonic development.
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