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Abstract 
The aim of the research is to study the effect of season on the quality of 

bovine oocytes and semen (fresh and frozen) used for in-vitro maturation and 
fertilization. Fresh ovaries were collected from slaughtered animals by aspiration 
with 18- gauge needle attached to a 5 ml syringe filled with (flushing fluid). The 
oocytes were classified to Grades A and B after washing 3 times by the fluid, the 
oocytes were left in the incubator for 18-22 h to mature at 38°C and CO2 5%. After 
18-22 h, the cumulus cells were removed and washed 1-2 times to remove all the 
cumulus cells around the oocytes. The matured oocytes and the capacitated sperms 
(fresh and frozen) were incubated in the fertilizing medium and checked daily for 
seven days. The results showed that the aspiration technique significantly (p < 
0.01) gave a high percent of good quality oocytes with homogenous cytoplasm in 
comparison to fair and denuded oocytes. Moreover, the maturation (the first polar 
body appeared) also was significantly increased during summer, autumn and 
winter compared to spring (p <0.05). The rate of embryo morula stage increased 
significantly (p < 0.05) with using the fresh semen compared to frozen ones 
(54.52% vs. 38.02 %). In conclusion, season and fresh semen play an important 
role in the rate of success of in-vitro fertilization in cattle. 

Keywords: Bovine oocyte, in-vitro fertilization, season, fresh and frozen semen. 

Introduction 
In vitro fertilization technique began with the recovery of oocytes from the 

ovaries of slaughtered animals in (2019-2022), which results in a large number of 
oocytes (Nandi et al., 2002). The method of the recovery of oocytes from the ovary 
is important to obtain oocytes. with high quality The aspiration is an easy and fast 
method for oocyte recovery, so it is widely used since long decades (Rakshitha et 
al., 2019). Slicing is another method in which ovaries  put are placed in a petri dish 
with  normal saline solution and cut into small parts by a blade (Das et al., 1996; 
Kumar et al., 1997). Slashing method, in which the surface of the follicles was cut 
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several times to remove all the follicular fluid (Saleh, 2017). In comparison to the 
previous methods, it was found that  the aspiration process increased number and 
quality of  oocytes (Wani et al., 2000; Saleh, 2017).   

The effect of season studded by (wang et al., 2009) who found that oocytes 
collected in summer showed a low in vitro fertilization (Wang et al., 2009). 
Similarly, It was found that spring-summer season decreased the number of 
follicles and cumulus cells compared to the spring-winter season (Acar et al., 
2013). Blastocyst production declined in  mid and late summer while, increased in 
winter and autumn seasons (Rutledge et al., 1999). 

There are many factors play a role to complete the fertilization process in the 
laboratory, such as flushing and fertilizing media components used in maturation 
and fertilization, the temperature degree  and  percentage of carbon dioxide in the 
incubator, and the type of semen that has been evaluated in order for the 
fertilization process to be successful in the laboratory (Majeed et al., 2019). 

Most of the time, fresh semen is used in vitro fertilization because of the 
higher rate of motility than frozen semen, but the use of frozen semen is useful in 
the case of   bull death with good traits. Frozen semen can be used on the in vitro 
production of embryos to minimize inbreeding and the subsequent risk of 
expression of lethal genetic traits (Saha et al., 2014). 

The aim of the research is to study the effect of season on the quality of 
bovine oocytes and type of semen (frozen or fresh) used for   in-vitro maturation 
and fertilization.  
Material and methods 
Experiment 1. Oocytes Classification 

Ovaries were obtained from animals slaughtered in the Dachlout abattoir, 
Dayrout, Assiut Governorate. Ovaries were kept in a storage box until reaching the 
laboratory, there, the ovaries were washed several times with distilled water to 
remove any external sediments. The follicular fluid was aspirated through 
sterilized 18- gauge needle attached to a 5 ml syringe containing a collection 
medium (TL HEPES Stock) (Tríbulo et al. 2019). The oocytes were collected and 
washed 3 to 5 times with the same media to remove any other cells. They are 
classified to: Grade A (Good): an oocyte surrounded by 5 layers of compact 
cumulus cells or more with a homogenous cytoplasm. Grade B (Fair): an oocyte 
surrounded by a 1-4 compact cumulus cell layers with a homogenous cytoplasm. 
Grade C (Poor and denuded): partial or complete denuded  oocyte with 
heterogeneous cytoplasm (Das et al. 1996; Saleh, 2017). 
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Fig.1. Fresh ovaries and the aspiration method. 

Experiment 2. Oocytes Maturation 
A total of 452 ovary, were used for maturation (Tríbulo et al., 2019). Drops 

of 50 µl maturation media were placed in a sterilized Petri dish covered with 
paraffin oil. Ten oocytes were placed in each drop. The oocyte incubated at 38°C, 
5% of CO2 for 18-20 hours to complete the maturing process.  The oocytes were 
considered as mature when  the first polar body was detected and cumulus cells 
expanded  (Lodde et al., 2021).  
Experiment 3. In Vitro Fertilization 
Preparation of Oocytes for In Vito Fertilization: 

The oocytes were checked daily for observing the maturity stage, where the 
oocytes collected in a tube were exposed to the vortex device for 10 minutes for 
removing the cumulus cells embraced around them. After that the oocytes were  
(Denuded Oocyte) washed 3 times by flushing solution (Lonergan et al., 2003).  
Preparation of Sperm for In Vitro Fertilization 

Fresh semen Semen was collected on the day of fertilization by artificial 
vagina, evaluated for sperm motility and concentration, and then diluted by what 
type of extender (1:1). the number of sperms used in the fertilization dish was  1.0 
x 106 sperm/ ml (Majeed et al., 2019).  

Frozen semen The straw of frozen semen contained 1 × 106 sperm/ml was 
placed in a water bath at 38°C for 45-60 s to thaw the sample in the fertilization 
dish (Majeed et al., 2019).  
Sperm capacitation 

The semen was mixed with capacitation medium (TL-HEPES Stock, BSA, 
Na Pyruvate, Gentamicin sulfate, Caffeine) (Tríbulo et al., 2019). The ratio 
between semen and medium a was 1:1, then the sample incubated  with 5 % CO2 
for 45 minutes (Majeed et al., 2019).  
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In vitro fertilization  
The fertilization media (Tríbulo et al., 2019) were placed in sterilized dishes 

in form of 50µl drop/dish and completely covered with paraffin oil Ten oocytes 
were placed in each drop. 

Capacitated sperms were placed and incubated at 39°C, 5% CO2 (Soliman et 
al., 2018). Daily examination and change the media for 7 days to detect the 
blastocyst stage of embryo (64 cells).  
Statistical analysis  

The data were analyzed by T-test. The obtained data were analyzed by one 
way analysis of variance.  
Results 
Experiment 1. Oocyte Classification 
Table 1. Classification of Oocytes which collected by aspiration method 

Trial Total no of 
oocytes 

Oocyte quality A% B% C% A B C 
1 30 12 7 11 40 23.3 36.7 
2 16 14 0 2 87.5 0.0 12.5 
3 59 24 12 23 40.7 20.3 39 
4 50 28 12 15 50.9 21.8 27.3 
5 65 29 14 22 44.61 21.54 33.85 

Total 225 107 45 73 52.74 17.39 29.87 
A. Good,     B. Fair,    C. Poor and denuded 

The results (Fig. 2 and 3) showed that the aspiration technique significantly 
(P< 0.01) gave a high percent of good quality oocyte in comparison to fair and 
denuded oocyte. 

Fig.2. The percent different quality of aspirated oocytes 
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Fig. 3. A-B: Good quality oocyte with homogenous cytoplasm, C-D: fair, E: 
Partially denuded, F: Denuded oocyte. 
Experiment 2. Oocyte Maturation in relation to season 

The results (Fig. 4 and 5) showed that the maturation was significantly 
increase during summer, autumn and winter (p<0.05) and the best one was in 
summer. On the other hand, the maturation rate was significantly decreased during 
the spring (p<0.05). 
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Table 2. The total Oocytes and their maturation rates in different seasons 
 Total oocytes Mature oocytes Maturation rate 

Winter 573 452 78.8% 
Spring 111 71 63.9% 

Summer 463 388 83.8% 
Autumn 251 196 78% 

Fig. 4. The effect of season on the quality of bovine oocytes. 
 

 

 

 

 

 

 

 

 

Fig. 5. Matured bovine oocytes after 20 h in 5 % CO2 incubation, where the first 
polar body appeared (black arrows). 

Experiment 3. In vitro Fertilization 
The results (Table 3 and Fig. 6) showed that the rate of morula stage 

increased significantly (p< 0.05) when used fresh semen in comparison to frozen 
semen (54.52% vs. 38.02 %). 
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Table 3. Developmental competence of cattle oocytes fertilized by fresh and frozen 
semen 

 Semen 
Frozen Fresh 

Oocytes number 187 386 
Morula rate % 38.02% 54.52% 

Fig. 6. The effect of type of semen (frozen or fresh) used for in-vitro fertilization. 
 Discussion 

    The results showed that aspiration technique was an appropriate method to 
obtain the largest number of high-quality oocytes. In cow, it was reported that the 
aspiration method produces high quality oocytes compared to the other methods 
used to collection oocytes (Saleh, 2017). In goat, it was explained that although 
the number of oocytes produced by the slicing method is greater than the aspiration 
method, it was found that the percentage of mature oocytes from the aspiration 
method is higher than the mature oocytes from the slicing method (Wang et al.,, 
2007). Similarly, in sheep, it was reported that the total number of oocytes 
produced by the aspiration method is less than the puncture and slicing methods, 
while the percentage of good oocytes was higher in the aspiration method (Wani 
et al., 2000). This results explained why the maturation rate of aspirated follicles 
was higher than the puncture and slicing methods (Wani et al., 2000). In contrast, 
in bovine, it was found that high-quality oocytes were obtained from the surface 
dissection method rather than the aspiration method (Carolan et al., 1994). The 
reason for the decrease in the number of aspirated may be related to lost during 
aspiration or the difficulty of obtained follicles which embedded in the ovarian 
cortex (Wani et al., 2000). 
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Fig.7. A) 2 cells stage embryo, note clear cytoplasm, B) Normal 8-cells embryo, 
C) 16 cells, D, E) Morula, compact morula 16-32 cells formed by cleavage 
of the zygote that precedes the blastocyst and F) Early blastocyst, embryo 
will have a clearly defined trophoblast layer, blastocoel cavity, along with a 
normal-thickness zona pellucida. Blastocyst embryo contains 64 cells. 
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The results showed that the maturation rate was significantly increase during 
summer, autumn and winter (p <0.05). In cattle, (Rutledge et al., 1999) indicated 
that maturation rate of oocytes increased during winter and autumn which 
improved the stability of high embryo production. Moreover, it was observed that 
production of blastocysts decreased significantly in mid and late summer. On the 
other hand, in buffalo (Zoheir et al., 2007) explained that the percentage of high-
quality oocytes increased in winter and spring compared to autumn and summer. 
This is because buffaloes are less active in summer.  

In cows, it has been confirmed that heat stress can affect the endocrine 
glands, reducing the ovarian follicular growth, and oocyte production impairment 
(Zeron et al., 2001). Similarly in the mare, there is a difference in the rate of 
embryo production in relation to the season., (Brück et al., 1996). It was noted that 
high temperature and humidity have harmful effects on the ability of the oocyte   
maturation and fertilization (Leibfried-Rutledge et al., 1989). In cows, it was 
clarified that the oocytes are less efficient in the summer, however, the rate of 
division did not decrease. But the fertilized oocyte is less developed into a 
blastocyst. (Al-Katanani et al., 2002). It was shown that cows are able to regulate 
body temperature during heat stress and that there is a slight change at beginning 
of each season. And low percentage of blastocyst in subtropical areas (Rivera et 
al., 2000). It was explained in previous study that the most environmental factors 
that affected the reproductive performance of cows began after   April, which led 
to the low follicular growth. this occurred after  ending the cold season in the 
tropical regions (Kanwichai et al., 2019). 

In deer, it was found that the photoperiod affects the secretion of melatonin, 
which in turn reflects on the pituitary gland activity to secrete the reproductive 
hormones (Lincoln, 1998).  

The results showed that the morula rate increased significantly (p< 0.05) 
when used fresh semen for in-vitro fertilization in comparison to frozen semen. In 
buffalo, there were no significant differences in the rate of embryo division 
between fresh and frozen semen, But using fresh semen improved the rate of fetal 
growth compared to the frozen semen (Soliman et al., 2018). Similar results were 
recorded in sheep (Lehloenya et al., 2010). There were no significant differences 
between the use of frozen semen and fresh semen in goats, Usually, IVF is 
performed using fresh semen due to the high rate of sperm motility (Saha et al., 
2014). It was shown that there is a decrease in the rate of cleavage when the 
freezing time of semen is increased (Lehloenya et al., 2011). The fertilization rate 
using frozen semen may vary for several reasons, such as animal breed, animal 
age, semen processing, and semen quality. 

In conclusion, the season and type of semen used for in-vitro fertilization 
play a role in the rate of success of in-vitro fertilization in cattle. 
References 
Acar, D.B., Birdane, M.K., Dogan, N., and Gurler, H. (2013). Effect of the stage of 

estrous cycle on follicular population, oocyte yield and quality, and biochemical 



 
Zidan et al.,2022 

Assiut J. Agric. Sci. 53 (5 ) 2022 (1-12)  10 

composition of serum and follicular fluid in Anatolian water buffalo. Animal 
reproduction science, 137(1-2): 8-14.  

Al-Katanani, Y.M., Paula-Lopes, F.F., and Hansen, P.J. (2002). Effect of season and 
exposure to heat stress on oocyte competence in Holstein cows. Journal of Dairy 
Science, 85(2): 390-396.  

Brück, I., Grøndahl, C., Høst T. and Greve, T. (1996). In vitro maturation of equine 
oocytes: effect of follicular size, cyclic stage and season. Theriogenology 46(1): 75-
84. 

Carolan, C., Monaghan, P., Gallagher, M., and Gordon, I. (1994). Effect of recovery 
method on yield of bovine oocytes per ovary and their developmental competence 
after maturation, fertilization and culture in vitro. Theriogenology, 41(5): 1061-
1068. 

Das, G.K., Jain, G.C., Solanki, V.S., and Tripathi, V.N. (1996). Efficacy of various 
collection methods for oocyte retrieval in buffalo. Theriogenology, 46(8): 1403-
1411. 

Kanwichai, S., Panasophonkul, S., Vos, P.L.A.M., and Suriyasathaporn, W. (2019). In 
vitro maturation of class I oocytes of bovine during different tropical seasons. 
Tropical animal health and production, 51(5): 1279-1282. 

Khairy, M.Z., Abdoon, A.S., Mahrous, K.F., Amer, M.A., Zaher, M.L.G.Y., and El- 
Nahass, N.E. (2007). Effects of season on the quality and in vitro maturation rate 
of Egyptian buffalo (Bubalus bubalis) oocytes. Journal of Cell and Animal Biology, 
1(2): 029-033. 

Kumar, A., Solanki, V.S., Jindal, S.K., Tripathi, V.N., and Jain, G.C. (1997). Oocyte 
retrieval and histological studies of follicular population in buffalo ovaries. Animal 
reproduction science, 47(3): 189-195. 

Lehloenya, K.C., Mahoete, N., Greyling, J.P.C., and Nedambale, T.L. (2010). 131 effect 
of breed and frozen-thawed ram semen on in vitro fertilization and ovine embryonic 
development. Reproduction, Fertility and Development, 23(1): 170-170. 

Leibfried-Rutledge, M.L., Critser, E.S., Parrish, J.J., and First, N.L. (1989). In vitro 
maturation and fertilization of bovine oocytes. Theriogenology, 31(1): 61-74. 

Lincoln, G.A. (1998). Photoperiod-melatonin relay in deer. Acta Veterinaria Hungarica, 
46(3): 341-356. 

Lodde, V., Luciano, A.M., Musmeci, G., Miclea, I., Tessaro, I., Aru, M., ... and Franciosi, 
F. (2021). A Nuclear and Cytoplasmic Characterization of Bovine Oocytes Reveals 
That Cysteamine Partially Rescues the Embryo Development in a Model of Low 
Ovarian Reserve. Animals, 11(7): 1936. 

Lonergan, P., Rizos, D., Gutierrez-Adan, A., Moreira, P.M., Pintado, B., De La Fuente, 
J., and Boland, M.P. (2003). Temporal divergence in the pattern of messenger RNA 
expression in bovine embryos cultured from the zygote to blastocyst stage in vitro 
or in vivo. Biology of reproduction, 69(4): 1424-1431. 

Majeed, A.F., Al-Timimi, I.H., and Al Saigh, M.N. (2019). In vitro embryo production 
from oocyte recovered from live and dead Iraqi black goat: A preliminary study. 
Research Journal of Biotechnology, 14: 226-233. 

Nandi, S., Raghu, H.M., Ravindranatha, B.M., and Chauhan, M.S. (2002). Production of 
buffalo (Bubalus bubalis) embryos in vitro: premises and promises. Reproduction 
in Domestic Animals, 37(2): 65-74. 



 
Effect of season on oocytes and in vitro fertilization … 

 

Assiut J. Agric. Sci. 53 (5 ) 2022 (1-12)  11 

Rakshitha, P., Abhilash, R.S., Kurien, M.O., Metilda, J., Pratheesh, M.D., and Revathy, 
M.M. (2019). Effect of Aspiration Technique on Oocyte Yield and Quality in 
Crossbred Cattle of Kerala. The Pharma Innovation Journal, 8(3): 102-104 

Rehman, N., Collins, A.R., Suh, T.K., and Wright Jr, R.W. (1994). Development of in 
vitro matured and fertilized bovine oocytes co-cultured with buffalo rat liver cells. 
Theriogenology, 41(7): 1453-1462. 

Rivera, R.M., Al-Katanani, Y.M., Paula-Lopes, F.F., and Hansen, P.J. (2000). Seasonal 
effects on development of bovine embryos produced by in vitro fertilization in a 
hot environment. Journal of dairy science, 83(2): 305-307. 

Rutledge, J.J., Monson, R.L., Northey, D.L., and Leibfried-Rutledge, M.L. (1999). 
Seasonality of cattle embryo production in a temperate region. Theriogenology, 
51(1): 330. 

Saha, S., Khandoker, M.A.M.Y., Asad, L.Y., Reza, A.M.M.T., and Hoque, A. (2014). 
Effect of fresh and frozen semen on in vitro fertilization and subsequent 
development of goat embryos. Iranian Journal of Applied Animal Science, 4(2): 
325-330. 

Saleh, W.M. (2017). Assessment of different methods of bovine oocytes collection, 
maturation and Invitro fertilization of abattoir specimens. Iraqi Journal of 
Veterinary Sciences, 31(1): 55-65. 

Soliman, W.T.M., Mahmoud, K.G.M., El-Khawagah, A.R.M., Kandiel, M.M.M., 
Abouel-Roos, M. E. A., Abdel-Ghaffar, A.E., and El Azab, A.E.I. (2018). Impact 
of in vitro fertilization by fresh and frozen semen on developmental competence 
and cryotolerance of buffalo embryos. Iranian Journal of Veterinary Research, 
19(3): 178. 

Tríbulo, P., Rivera, R.M., Ortega Obando, M.S., Jannaman, E.A., and Hansen, P.J. 
(2019). Production and culture of the bovine embryo. In Comparative Embryo 
Culture (pp. 115-129). Humana, New York, NY. 

Wang, J.Z., Sui, H.S., Miao, D.Q., Liu, N., Zhou, P., Ge, L., and Tan, J.H. (2009). Effects 
of heat stress during in vitro maturation on cytoplasmic versus nuclear components 
of mouse oocytes. Reproduction, 137(2): 181. 

Wang, Z.G., Xu, Z.R., and Yu, S.D. (2007). Effects of oocyte collection techniques and 
maturation media on in vitro maturation and subsequent embryo development in 
Boer goat. Czech Journal of Animal Science, 52(1): 21. 

Wani, N.A., Wani, G.M., Khan, M.Z., and Salahudin, S. (2000). Effect of oocyte 
harvesting techniques on in vitro maturation and in vitro fertilization in sheep. 
Small Ruminant Research, 36(1): 63-67. 

Webster, J.R., Suttie, J.M., and Corson, I.D. (1991). Effects of melatonin implants on 
reproductive seasonality of male red deer (Cervus elaphus). Reproduction, 92(1): 
1-11. 

Zeron, Y., Ocheretny, A., Kedar, O., Borochov, A., Sklan, D., and Arav, A. (2001). 
Seasonal changes in bovine fertility: relation to developmental competence of 
oocytes, membrane properties and fatty acid composition of follicles. 
Reproduction, 121(3): 447-454.  

  



 
Zidan et al.,2022 

Assiut J. Agric. Sci. 53 (5 ) 2022 (1-12)  12 

تأثیر الموســم على البویضــات والاخصــاب المعملي باســتخدام الســائل المنوي الطازج والســائل 
 بقاري الأف المنوي المجمد

، 4دغش يعبد الغنحســـن   ،3أمین معبد النعی، كرم  2، تیمور محمد إبراھیم الشـــري1زیدان  الامام  جھاد محمد عبد
 4محمودجمال بدري 

 
 ، مصرالمركزیة، كلیة الزراعة، جامعة أسیوطالمعامل  1
 ، مصر، كلیة الطب البیطري، جامعة أسیوطالاصطناعيقسم التولید والتناسل والتلقیح   2
 ، مصرقسم الوراثة، كلیة الزراعة، جامعة أسیوط 3
 ، مصرقسم الانتاج الحیواني، كلیة زراعة، جامعة أسیوط 4

 الملخص
المنوي          السائل  ونوع  الابقار  بویضات  جودة  على  الموسم  تأثیر  دراسة  إلى  البحث  یھدف 

من   الطازجة  الأبقار  مبایض  جمع  تم  المعمل.  في  الاخصاب  في  المستخدم  الطازج)  أو  (المجمد 
مل   5ملحقة بحقنة    18الحیوانات المذبوحة. وتم تجمیع البویضات عن طریق الشفط بإبرة قیاس  

مرات باستخدام   5-3ب) وغسلھا    أ،البویضات إلى (الدرجة    تصنیفتم  التجمیع.    تحتوي على وسط 
بعد    .2CO  %5ودرجة مئویة    38ساعة في وسط النضج عند    22-18وسط تجمیع ثم نضجت لمدة  

مرات. تم تحضین البویضات    2-1وغسلھا    محیطة بالبویضات تمت إزالة خلایا ال  ساعة،  22- 18
أظھرت   خصاب ومتابعتھا یومیاً.الإالناضجة والحیوانات المنویة المكثفة (طازجة ومجمدة) في وسط  

مقارنة بالبویضات    جودة عالیةالبویضات ذات    جدا بینمعنویا  فرق  النتائج أن تقنیة الشفط أعطت  
. مقارنة بموسم الربیع  زاد النضج معنویا خلال الصیف والخریف والشتاء  ذلك،علاوة على    .خرىالا
الاخصاب  تزادو الطازج    نسبة  المنوي  السائل  استخدام  عند  مقارنة   المعملي  للإخصاب معنویا 

في الختام، یلعب الموسم ونوع السائل المنوي  .  )vs.  38.02%  %54.52(بالسائل المنوي المجمد  
 . بقاردورًا في معدل نجاح الإخصاب في الا عمليخصاب الم المستخدم في الا

  

 

 


