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          Introduction 
 

Bovine embryo transfers attempt to produce a 
number of high-quality calves by first selecting a cow 
(donor) with good genetic creation, a sturdy body 
conformation and outstanding strength, then 
artificially inducing the production of a number of 
fertilized eggs (superovulation) and finally transferring 
them into the uteri of other cows or heifers (recipients). 
This helps to quickly improve the breed as well as 
increase profits (Kanagawa et al., 1995). One of the 
most important ways providing genetic progress 
rapidly in dairy cattle and increasing number of 
selected male and female in the herd is embryo transfer 
applications (Akyol, 2001; Pabuçcuoğlu, 2013; Seidel 
and Seidel, 1991; Tekeli, 2010). Furthermore, embryo 
transfer is the most important modern technique used 
to increase the success of animal breeding in the most 
effective way (Bülbül and Dursun 2005). The most 
important goal of bovine embryo transfer is to obtain 

oocytes and embryos of high quality from superior 
dams that will result in the birth of healthy calves 
(Santos et al., 2008). Normally, while a cow can breed 
one calf in a year, at least 5 times the number of 
offspring that can be obtained throughout life can be 
obtained by embryo transfer (Seidel and Seidel 1991; 
Tekeli, 2010). The successful transfer of embryos into 
lactating dairy cattle has shown beneficial effects in 
improving fertility in dairy cattle, especially during 
summer heat stress. The transfer of an embryo could 
bypass certain causes of infertility (i.e., fertilization 
failure and early embryonic loss) (Bilby, 2010). 

After ovulation, the corpus luteum (CL) is formed 
under the influence of LH from follicle residues. The 
follicle cavity is filled with blood vessels and the size of 
the granulosa cells increases. Progesterone is 
indispensable for normal cycle in cow, and it is primarily 
responsible hormone for maintaining pregnancy after 
conception. Around 16 days following ovulation, PGF2α  
secreted from the non-pregnant uterine endometrium 
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Abstract 
 
The aim of study was to investigate the effect of corpus luteums (CL) size that detected 
before embryo transfer on conception in recipient Holstein cows. The recipient cows 
utilized had at least one birth and aged 3-8 years old. PGF2α was injected 2 times space 
14 days apart to cows and 87 cows which show estrous symptoms were determined as 
recipient. Fresh embryos were transferred after estrous in 6th-8th days. Ovaries were 
examined by ultrasound before transfer and CL sizes were measured. A scale of ‘++++’ 
were set as a result of measurements. Recipient cows were into 3 groups. The first group 
was named as CL2+ (n=25) and consisted of cows with ‘++’ (≥15-20< mm) size CL. The 
second group was named as CL3+ (n=52) and consisted of cows with ‘+++’ (≥20-25< mm) 
size CL. The third group was named as CL4+ (n=10) and consisted of cows with ‘++++’ 
(≥25 mm) size CL. The embryos were transferred to the uterine horn on the side of the 
CL (ipsilateral). Pregnancy rate was respectively 36%, 46.2% and 40% for groups. No 
statistically significant difference was found between groups in terms of the effect of CL 
on conception (P>0.05). As a result, it was concluded that the size of the corpus luteum 
has no effect on the conception of cows utilized as recipients in embryo transfer. 
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initiates regression of the corpus luteum and this event 
is called luteolysis (Ptaszynaska, 2009). 

The ovarian follicle wall, consisting of granulosa cells 
and theca cells, vascularizes and luteinizes after 
ovulation to form a corpus luteum. This temporary 
steroid-producing gland undergoes marked structural 
and functional changes in a short time-span during its 
development, functional life and regression (O’Shea et 
al., 1987). There is a high correlation between plasma 
progesterone concentration and corpus luteum mass, 
volume and histomorphology (Singh et al., 1997). For 
pregnancy to be established in cattle, the embryo has to 
be inhibited the development of the luteolytic 
mechanism and maintain the secretion of progesterone 
by the corpus luteum (Silva et al., 2002). 

A successful pregnancy depends on complicated 
interactions between the mother and the conceptus in 
the genital tract in ruminants. During maternal 
pregnancy recognition, the viable embryo must be able 
to interrupt the luteolysis with the production of bovine 
trophoblastic interferon and promoting the action of a 
functional CL that synthesizes adequate levels of 
progesterone (P4), a hormone that plays a vital role in 
early gestation, since it stimulates and maintains the 
functions necessary for the growth of the conceptus, 
implantation and placentation. An ovulatory follicle with 
appropriate size can become, after ovulation, a 
functional CL that will secrete P4 with a positive effect 
on the establishment of pregnancy (Monroy et al., 
2018).  

The uterine microenvironment provides suitable 
medium for embryos developing only during the luteal 
stage of the estrus cycle. Therefore, the harmonization 
of the physiological state of the donor and the recipient 
in the embryo transfer operations, that is, 
synchronization, is the basic principle in the success of 
the method (McGeady et al., 2011).  

Accordingly, our hypothesis is that different corpus 
luteum sizes will affect the conception rate. Therefore, 
the aim of the study was to evaluate the CL size affect or 
not the conception rate on recipient cows. 
 

Materials and Methods 
 
Materials 

 
In this study, embryos obtained from lactating cows 

as selected donors in Eastern Mediterranean 
Agricultural Research Institute-Adana, Turkey were 
transferred freshly to cows in this institute. The cows 
were Holstein cows, and the age of the recipient cows 
used in the study ranged from 3 to 8 years. 87 cows 
selected from the farm were utilized in the study. While 
selecting the animals   to   be   used   in   the   study, the   
genital   examinations   were   performed   by transrectal 
ultrasonography using a portable ultrasound with a 5 
MHz linear probe (Ultrasonic scanner, HS-101V, Honda, 
JAPAN) to determine if there is a pathological condition. 

In the farm, cows are housed in open barns and fans 
are used with water spraying as cooling systems to 
minimize the heat stress, which is an important effect of 

the Mediterranean climate. Wheat straw, alfalfa, corn 
silage and vetch as roughage and concentrated feed (it 
contains barley, whaet, corn, sunflower meal, soybean 
meal and mineral-vitemans) with 18% protein produced  
in the enterprise was used in ration. Water was provided 
with automatic waterers as ad libitum. 

 

Methods 

 
The ovarian examinations of the recipient cows in 

the study were performed with ultrasound. CLs were 
evaluated on the scale of '++++' in terms of quality and  
were calculated by size in millimeter. The corpus luteum 
size was determined firstly by measuring 2 furthest 
point from right to left and 2 furthest point from top to 
bottom. Then the average of these two measures was 
taken. The cows to be utilized as recipients in the study 
were divided into 3 groups. The first group was named 
as CL2 + (n = 25) and was consisted of cows with CL of 
'++' (≥15-20< mm) size. The second group was named as 
CL3 + (n = 52) and cows with CL of '+++' (≥20-25< mm) 
size were used as recipients. Finally, the group consisting 
of group 3 carriers was named as CL4 + (n = 10) and was 
selected of cows with a size of '++++' (≥ 25 mm). 

The cows that could be included in the study were 
injected PGF2α twice with an interval of 14 days. These 
cows were followed and those who showed estrus 
symptoms were determined and recorded. The 
presence of quality CL in these cows detected was 
determined by ultrasound examination on the day of 
transfer. The transfers were applied to the recipients 
with high quality and suitable CL. In ovarian 
examinations, CLs were evaluated in terms of diameter, 
quality, presence of antrum and on which side it was 
located (Figure 1). The fresh embryos were transferred 
to the horn on the side where CL was detected 
(ipsilaterally). 

 

Statistical Analysis 

 
SPSS package program version 25 (SPSS Inc., Chicago, 

USA) was used for statistical analysis of the study. 

Pregnancy status of the groups was statistically 

compared by Chi-square test. 

 

Results and Discussion 

 
Twenty-eight days after embryos were transferred 

to recipient cows (35 days after estrus), pregnancy 
examinations were performed using the recto-vaginal 
method using ultrasound. 37 of 87 (42.5%) recipient 
cows that were embryo transferred were diagnosed to 
be pregnant. The relationships between the groups' 
corpus luteum sizes and conception are shown in Table 
1. When the pregnancies were evaluated as a group, 9 
pregnancies were obtained from 25 transfers in the CL2 
+ group and a 36% pregnancy rate was obtained. 24 
pregnancies were diagnosed from 52 transfers in CL3 + 
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Table 1. Pregnancy rates in groups according to different corpus luteum diameters (P>0.05). 

 

Groups n Pregnant Non-Pregnant Pregnancy Rate 

CL2+ (Group I) 25 9 16 36.00% 

CL3+ (Group II) 52 24 28 46.20% 

CL4+ (Group III) 10 4 6 40.00% 

Total 87 37 50 42.50% 

 

 

Figure 1. Ultrasound image of the corpus luteums. 

 

 

 

 

 

 

 

 

 

 

group and the pregnancy rate was determined as 46.2%.  
Finally, in the CL4+ group, 4 pregnancies in 10 cows were 
determined and the pregnancy rate was found to be 
40%. When the pregnancy rates were compared, there 
was no statistically difference between the groups 
(P>0.05). However, even an extra pregnancy is 
important in high-cost applications such as ET. 

This study was carried out to search whether corpus 
luteum size of recipient Holstein cows which were 
transferred fresh embryo has an effect on conception 
rate. In our study, corpus luteum size did not affect the 
conception rate in recipient cows. The relationship 
between corpus luteum size, progesterone 
concentrations, and pregnancy rates in recipients is still 
uncertain, and a lot of research has been made on this 
subject (Hasler et al., 1980; Ramsen and Roussel, 1982). 
There are different ideas regarding whether high (>6.0 
ng/mL) or low (<2.0 ng/mL) blood progesterone 
concentrations affect pregnancy rates (Siqueira et al.,  
2009). 

Good, bad and cystic corpus luteum quality (good is 
big size, bad is small size) in cows had no effect on 
pregnancy rate in embryo transfer (Ramsen and 
Roussel, 1982). In our study, the corpus luteum size had 
no effect on pregnancy rate similarly Ramsen and 
Roussel (1982) study. They also transferred embryos to 
recipients that have cystic corpus luteum and found no 
different. 

In a study investigating the effects of estrus 
detection and development of corpus luteum on 
conception for embryo transfer in recipient cows, it is 
evaluated the rates of conception by transferring the 
embryos at the age of 6.5-9 days between November 
1983 and May 1984 by non-surgical method. Embryos 
were transferred to 19 herds in 10 states of the USA. 
The estrus of recipients was synchronized using PGF2α. 
The estrus determinations of the recipients were 
recorded within ± 60 hours (before and after the donors 
showed estrus) simultaneously with the donor estrus. 



80 
Livestock Studies 61(2), 77-81 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The corpus luteum was rated as 1) normal, 2) suspect or 3) 
non-palpable during transfer. When the pregnancy rates of 
the groups were compared, it was observed that the size of 
the corpus luteum had no effect on conception as in the 
current study (Nelson and Nelson, 1985). 

There are studies evaluating corpus luteum number, 
size, and serum progesterone concentration. There are 
different situations regarding blood progesterone levels. It 
has been determined that high P4 concentration does not 
increase conception rate in recipients with embryo 
transfer, on the contrary, a decrease in pregnancy rates in 
animals with the highest P4 levels (Siqueira et al., 2009; 
Nogueira et al., 2004).  

 

Conclusion 
 

In this study, it was determined that the quality (size) 
assessment of corpus luteum did not differ in terms of the 
rate of pregnant and non-pregnant cows in accordance 
with the literature, in recipient cows which have different 
sizes corpus luteum for embryo transfer. But a recipient 
with a CL size of 20-25mm with a numerically higher 
pregnancy should be preferred. 
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