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Abstract: The aim of this study was to investigate the effects of using presynch-10 and ovsynch synchronization protocols on 

endometrial expression and serum levels of insulin-like growth factor-1 (IGF-1) that thought to play roles during endometrial healing 

process in cows diagnosed with repeat breeder syndrome (RBS) and subclinical endometritis (SE). A total of 40 Holstein-Friesian cows 

identified as having RBS and SE were used. The animals in Group 1 (G1, n=20) were applied presynch-10 and ovsynch furthermore, 

biopsy and blood samples were collected both before and after administration. Biopsy and blood samples were taken from the animals 

in Group 2 (G2, n=20) without performing any synchronization. The IGF-1 gene expression profiles were determined in all samples 

using RT-qPCR. Even though the level of IGF-1 expression increased in samples taken after synchronization in G1, it was not 

statistically significant (P>0.05). There was no statistical difference in serum IGF-1 levels between G1 and G2 (P>0.05). In conclusion, 

the expression of the IGF-1 gene in the endometrial tissue of RBS cows with SE was identified, but the evidence suggests that the 

synchronization protocols in question had no significant effect on the gene expression profile being investigated.  
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Presynch-10 ve ovsynch protokolleri uygulamasından sonra repeat breeder ineklerde endometriyal 

insülin benzeri büyüme faktörü-1 gen ekspresyonu 

Özet: Bu çalışmada; repeat breeder sendromu (RBS) olan ve subklinik endometritis (SE) olduğu belirlenen ineklerde uygulanan 

presynch-10 ve ovsynch senkronizasyon protokollerinin, endometriyal iyileşme sürecinde rol oynadığı düşünülen insülin benzeri 

büyüme faktörü-1’in (IGF-1) endometriyal ekspresyonu ve serum düzeyleri üzerine etkilerinin araştırılması amaçlanmıştır. Çalışmada 

RBS olan ve SE tespit edilmiş toplam 40 baş Holstein-Friesian inek kullanılmıştır. Grup 1’de bulunan hayvanlara (G1, n=20), presynch-

10 ve ovsynch uygulanmış, ayrıca uygulama öncesi ve sonrasında biyopsi ve kan örnekleri alınmıştır. Grup 2’de bulunan hayvanlara 

(G2, n=20) herhangi bir senkronizasyon uygulaması yapılmadan sadece biyopsi ve kan örnekleri alınmıştır. Tüm örneklerde RT-qPCR 

ile IGF-1 geninin ekspresyon profilleri belirlenmiştir. G1’de senkronizasyon sonrası alınan örneklerde IGF-1 ekspresyon düzeyinde 

bir yükselme şekillenmiş olsa da istatistiksel olarak bir önem bulunamamıştır (P>0,05). G1 ve G2 arasında serum IGF-1 seviyesi 

açısından da istatistiksel bir fark oluşmamıştır (P>0,05). Sonuç olarak; SE tespit edilen RBS’li ineklerin endometriyal dokularında 

IGF-1 geninin eksprese olduğu belirlenmiş ancak kullanılan senkronizasyon protokollerinin, incelenen genin ekspresyon profili üzerine 

anlamlı bir etkisinin olmadığı sonucuna varılmıştır. 

Anahtar sözcükler: Gen ekspresyonu, IGF-1, ovsynch, presynch-10, repeat breeder. 

 
 

 

Introduction 

Repeat breeder syndrome (RBS) is a substantial 

problem that causes infertility in the dairy herds (36) and 

occurs at the frequency of 7-36% (19, 38, 39). RBS causes 

significant economic losses since especially it prolongs 

calving-conception interval and increases the culling rates 

of cows in herds (14, 34). Even though there are a number 

of factors that play a role in the etiology of RBS, the major 

causes can be listed as subclinical endometritis (SE), luteal 

deficiencies, delayed ovulation and malnutrition, which 

cause embryonic death or fertilization errors (1, 19, 23, 

38). One of these problems is luteal insufficiency that 
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leads to low serum progesterone levels and embryonic 

deaths (20). Low progesterone levels may lead to lower 

interferon-tau secretion of the embryo, which causes early 

lysis of the corpus luteum (21). Similarly, endocrine 

asynchronization, which means that hormones are not 

released when they should be, causes delayed or absence 

preovulatory luteinizing hormone (LH) surge. Depending 

on this situation; progesterone level remains low and, 

embryonic deaths and RBS may occur (3, 4, 11). Another 

condition that causes RBS is SE. It is a superficial 

inflammation characterized by degradation and 

congestion in the epithelial cells of the cows' endometrium 

and infiltration of inflammatory cells without any purulent 

discharge and uninterrupted continuation of the sexual 

cycle (15). Cows with SE do not show any clinical signs 

of endometritis and they have very low chances to become 

pregnant after artificial insemination (AI). Studies have 

shown that the prevalence of SE in cows with RBS varies 

between 15% and 50% (12, 24, 28). A number of factors 

play a role in the development of these disorders that cause 

RBS. In this context, reproductive activities in cows, as in 

all other mammals, are regulated by the harmonious 

interaction of the hypothalamic-hypophyseal-ovarian axis. 

It has been revealed that during this interaction, growth 

hormone and insulin-like growth factor play crucial roles, 

like as hypothalamic-hypophyseal-ovarian axis derived 

hormones (18, 31). IGF-1 is synthesized and secreted in 

the liver due to the effect of growth hormone (26). IGF-1 

does not only affects ovarian functions, oocyte quality and 

viability of the embryo, but also the endometrium (33). 

For instance; it was determined the members of the IGF 

system that have a stimulating effect on the regeneration 

of damaged epithelial cells in the process of tissue repair 

and in the production of new cells (5). Endometrial cells 

are also specific epithelial cells of the uterus and, IGFs are 

expressed in varying amounts in endometrium in various 

species such as rodents (8), pigs (29), cattle (7) and, sheep 

(32). Moreover, it has been demonstrated that IGFs have 

both progressive or regressive effects on uterine tissue 

depending on the stage of the sexual cycle. In this context, 

it was determined that post-partum cows with low IGF-1 

concentrations are more sensitivity to endometritis (35). 

There are many causative factors in the etiology of bovine 

RBS, therefore, treatment methods are also preferred 

according to the etiology. In the treatment for RBS that 

develops due to hormonal dysfunction or SE, it should be 

focused on the treatment of endometritis or regulation of 

ovarian function. From this perspective, one of the 

preferred treatments of RBS with endometritis is the 

application of the “ovsynch” protocol which controls 

ovarian functions (25). The ovsynch method is preferred 

the treatment of RBS with SE because it ensures regular 

follicular development and ovulation, stimulates the 

regeneration of endometrial epithelium. Furthermore, it 

stimulates the immune system due to the resulting estrus 

and, the prostaglandins used in this method are thought to 

stimulate the local immune response of the uterus. The aim 

of this study was to determine how endometrial IGF-1 

gene expression levels and serum IGF-1 levels in RBS 

cows cytologically diagnosed with SE, are affected by 

presynch-10 + ovsynch applications. 

 

Material and Methods 

Animals: The animal material for the study has 

consisted of 40 Holstein-Friesian cows bred on dairy 

farms and identified as having RBS. All of the procedures 

conducted on the cows were approved by the Local Ethics 

Committee on Animal Experiments (Approval no: 2019-

519). Repeat breeder cows were identified by examining 

farm records and conducting gynecological examinations. 

Cows that had given birth at least once and were 

inseminated in three consecutive estrus cycles yet failed to 

get pregnant were identified based on farm records. Rectal 

palpations and USG examinations were conducted on 

these cows to determine whether there were any 

pathological issues in the uterus or ovaries. Clinical 

pathological conditions were excluded from the study. 

The cows included in the study had corpus luteum on the 

ovaries and body condition scores between 3.0-3.5 under 

the scoring system with 1 to 5 scales. An endometrial 

cytology sample was taken from all of the cows included 

in the study to determine the endometrial polymorph-

nuclear lymphocyte (PMNL) ratio, an endometrial biopsy 

to determine gene expressions, and a blood sample from 

the tail vein to measure serum IGF-1 levels. The days in 

milk (DIM) information and the calving-first service 

interval of cows were determined based on farm records. 

In the cytological evaluation, cows with PMNL ratios ≥ 

3% were considered to be SE (28) and included in the 

study. The cows were randomly divided into two groups 

(G1 and G2).  

Experiment 1: The presynch-10 + ovsynch protocol 

was administered to the cows in Group 1 (G1, n=20) and 

the same samples were repeated 10 days after the last 

injection (Figure 1). 

Experiment 2: No synchronization protocol was 

administered to the cows in Group 2 (G2, n=20). After 

waited for the length of time required by the 

synchronization protocols administered to G1 (34 days), 

estruses were monitored. Ten days after estruses were 

determined, rectal examinations were performed and all 

samples were collected again from cows with corpus 

luteum (Figure 2). 

Collection of endometrial cytology samples: A 

cytobrush (Cytobrush®, Ref.17214/2960, Minitube, 

Germany) was used to determine the neutrophil 

concentration. In order to prevent the cytobrush from 

being contaminated during this procedure, it was inserted  
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Figure 1. Presynch-10 + ovsynch protocol  

PGF2α: Cloprostenol, 500 μg, im, Estrumate®, Intervet; GnRH: Buserelin acetate, 10 μg, im, Receptal®, Intervet; VI: Vaginal 

Inspection; R/USG: Rectal ultrasonography; RP: Rectal palpation; E/S: Endometrial swab; E/B: Endometrial Biopsy; Syringes: 

collecting blood samples; Stars: collection tissue samples. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Control group  

VI: Vaginal Inspection; R/USG: Rectal ultrasonograpy; RP: Rectal palpation; E/S: Endometrial swab; E/B: Endometrial Biopsy; 

Syringes: collecting blood samples; Stars: collection tissue samples. 
 

 

into the uterus lumen inside a stainless-steel metal catheter 

approximately 50 cm long. After the sample was taken, it 

was smeared on a slide with the brush. The collected 

samples were stained using the May Grunwald Giemsa 

staining method and 200 cells were counted in each 

preparation microscopically. 

RNA isolation and cDNA synthesis: The 

endometrial biopsy samples were collected from the 

dorsal wall and intercaruncular site of the uterus with 

biopsy forceps (Kruuse Biopsy instrument, Denmark). 

The collected tissues were placed in 1.5 ml 

microcentrifuge tubes and frozen in liquid nitrogen. The 

samples were taken to the laboratory in a nitrogen tank and 

stored in a deep freeze at -86°C until the analyses were 

performed. Homogenization of frozen endometrial tissue 

samples was performed using the TRIzol® (Invitrogen, 

USA) method. DNA digested with DNase-I (Fermentas). 

And, the commercial kit (Thermo Scientific RevertAidTM 

First Strand cDNA Synthesis Kit) was used to cDNA 

synthesis. 

RT-qPCR: YHWAZ was used as the reference gene 

as it is most stable and suitable for the study (2). And, a 

pair of specific primers [Forward: 5'-

CTGAGCAAGGAGCTGAATTATC-3' and Reverse: 5'- 

CTCTGTATTCTCGAGCCATCT-3 for YHWAZ 

(NM_174814.2)] was designed using the idt/PrimerQuest 

and ncbi/tools/primer-blast software to amplify fragment 

of the YHWAZ gene consisting of 162 bp. (2). For the 

IGF-1 gene, the primers designed by Yoshida et al. (37) 

[Forward: 5’-TCAGTTCGTGTGCGGAGACA-3’ and 

Reverse: 5’-ACTTCCTTCTGAGCCTTGGG-3’ for IGF-

1(NM001077828)] were used to amplify a region 

consisting of 222 bp. Primer efficiencies were determined 

using two-fold serial dilutions of cDNA. The expression 

profiles for YHWAZ and IGF-1 genes were identified 

with RT-qPCR, using a ROCHE Nano Lightcycler®. The 

reaction was prepared using SYBR Green Master Mix 

(2X). This procedure was performed twice. Melting curve 

analyzes were performed.  

Hormone measurements: Hormone analyses were 

performed in a private laboratory with international 

accreditation (TÜRKAK, TS EN ISO/IEC 17025:2005 

Experimental Laboratory) using ECLIA® 

(Electrochemiluminescence Immunoassay) for estradiol 

and progesterone, and IGF-1 specific ELISA kit (CusaBio®, 

Bovine insulin-like growth factor 1, ELISA Kit).  
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Statistical analysis: MINITAB 16.0© was used for 

the statistical analysis of the data. It was later normalized 

with the data reference gene obtained from the qPCR 

analyses based on the delta delta Ct mathematical model 

reported by Livak and Schmittengen (16). The paired t test 

was used for data collected from the same group while the 

T test and One-way ANOVA were used to identify 

differences between the groups. Box plot and Interval Plot 

graphics were created for a visual representation of the 

data. 

 

Results 

The calving-first service interval and the DIM 

numbers were 85.95±19.79 and 205.6±55.60 for G1 and 

90.05±21.77 and 236.25±54.51 for G2 respectively. The 

mean DIM numbers for the cows in G1 and G2 were 

205.60±55.60 (min. 150, max. 349), so cows with PMNL 

>%3 during the cytological evaluation were considered to 

have SE (31).  

Expression of IGF1 gene: The IGF-1 gene was 

expressed in all samples. The resulting RT-qPCR products 

using YHWAZ as the reference gene and the IGF-1 gene 

in bovine endometrium were separated with 

electrophoresis on 2% agarose gel and stained with 

ethidium bromide (Figure 3).  

When the IGF-1 expression profile was examined 

depending on days of applied synchronization protocols, 

there was more expression in the endometrial biopsy 

samples taken after synchronization. However, it was not 

statistically significant (P>0.05). Expression levels 

between the biopsy samples taken in G2 remained almost 

the same. The Box Plot graphics that compare the data 

obtained after normalization of the IGF-1 gene RT-qPCR 

results with each sampling group are provided in Figure 4.  

 

 

 

 

 

 

 

 

 

 

Figure 3. Expression of YHWAZ and IGF-1 genes at mRNA 

levels in bovine endometrium on 2% agarose gel.  

Lanes 1-4: PCR products of IGF-1 (222 bp), lane 5: YHWAZ 

(162 bp), M: 100 bp DNA ladder 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Box plot graphics showing the differences between sampling groups.  

EBS: endometrial biopsy sample. 
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Figure 5. Serum IGF-1 levels according to administration days in G1.  

a:b, P<0.05; c:b, P<0.05, 1/EBS1/G1: Group 1 Endometrial biopsy sample 1; 2/Pre-PG: presynch-10 1st Prostaglandin injection; 3/Ovs-

1st GnRH: ovsynch 1st GnRH injection; 4/Ovs-2nd GnRH: ovsynch 2nd GnRH injection; 5/Ovs.S-12: After ovsynch 12 hours; 

6/EBS2/G1: Group 1 Endometrial biopsy sample 2. 

 

 

When serum IGF-1 levels were examined, it was 

showed that the IGF-1 level of 3.99 ng/ml on the day the 

first sample was taken in G1 fell to 3.64 ng/ml on the day 

that the second GnRH administration of ovsynch was 

performed and that this decline was statistically significant 

(P<0.05). No statistically significant difference was found 

between the IGF-1 levels (4.04±0.92 pg/ml) measured on 

the day when the 1st PGF2α injection of presynch-10 was 

performed and on the day when 2nd GnRH injection of 

ovsynch (3.64±0.54 pg/ml) (P<0.05). There was also no 

statistically significant difference in terms of serum IGF-

1 levels between the day on which the first sample was 

taken and the days on which the second sample was taken 

(P>0.05) (Figure 5).  

No statistically significant difference was found 

between IGF-1 levels in the blood samples collected on 

the days when the first and second samples were taken in 

G2 (1st IGF-1 value: 3.99±0.73, 2nd IGF-1 value: 

4.09±0.75).  

 

Discussion and Conclusion 

The healing of damaged epithelial tissue consists of 

proliferation and remodeling processes (10). IGF-1 is an 

important factor that functions in the tissue repair process 

by stimulating epithelization and regeneration (5). 

Physiological regeneration of endometrial tissue takes 

place during the post-partum period in cows. Increased 

endometrial IGF-1 gene expression has been determined 

during the post-partum period in cows, and it has been 

demonstrated that the IGF-1 may play an important role in 

the endometrial repair process (17). Because a certain 

amount of endometrial injury occurs in cases of bovine 

SE, there might be a connection between IGF-1 and the 

injury and subsequent healing that occurs. In a study of the 

issue, endometrial IGF-1 expression was reported to be 

higher in cows diagnosed with metritis or clinical 

endometritis than in healthy cows or cows with SE. The 

same study found that when RBS cows with SE were 

compared with cows that did not have SE, endometrial 

IGF-1 expression was higher in the cows with SE. It was 

concluded that both of these findings could be related to 

the tissue damage in the endometrium and the healing 

process (13). Ovarian steroids are reported to have an 

effect on endometrial IGF-1 expression. In cows, it has 

been shown that endometrial IGF-1 expression peaks 

during the estrus stage when the estradiol level is highest 

in the estrus cycle (27). In this study, presynch-10 and 

ovsynch administrations given for treatment purposes to 

RBS cows induced ovulation, meanwhile, increased 

serum estradiol levels due to the follicular development 

that occurs. When the IGF-1 expression profile based on 

days of administration examined that showed an 

increasing in IGF-1 expression but the difference between 

the biopsy samples taken before and after synchronization 

in G1 was not statistically significant. It is thought that the 

increase in the expression of IGF-1 may be associated 

with the fact that the endometrium is exposed to estradiol 

as a result of the synchronization protocols applied.  

In a study that examined bovine serum IGF-1 levels 

during ovsynch administration that the serum IGF-1 levels 

decrease after the 1st GnRH injection of ovsynch but later 

increase until day 9 after the PGF2 in cows and this 

occurred due to follicular development (6). It has also been 

demonstrated that IGF-1 is synthesized not only in the 

follicles of in bovine ovaries but in luteal tissue as well. 

However, after lysis of the luteal structure due to PGF2 
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stimulation, there is no significant decrease in IGF-1 

expression has been demonstrated (22). Moreover, it has 

been shown that ovulation occurred before the peak of 

plasma estradiol level at the time of second GnRH 

injection during ovsynch administration in cows (30). This 

finding indicates that the IGF-1 concentration in 

circulation is controlled by several different mechanisms.  

It is thought that the reason why there is no difference 

in serum IGF-1 levels between on the day of the first 

PGF2α of presynch-10 and on the day of the second GnRH 

of ovsynch may be due to this complex biological 

mechanism. We think that this situation may be the reason 

that a correlation could not be established between serum 

IGF-1 levels and endometrial IGF-1 expression levels.  

In conclusion, in addition to this study, which 

examined the IGF-1 expression profile in conjunction 

with administration of the presynch-10 + ovsynch protocol 

for the purpose of treating SE, new studies that investigate 

all of the elements of the IGF system and not only 

endometrial expression levels but also expression in 

follicles, corpus luteum and liver tissue could help develop 

new approaches when it comes to solving the repeat 

breeder problem, which is important to livestock breeders. 
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