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ABSTRACT 

 
Repeat breeding is a significant reproductive problem to develop in a cattle industry in developing country. In 

this study, we demonstrated physiological alterations in terms of hematological, biochemical and hormonal 

profile being developed in repeat breeder cows. However, the biochemical profiles of 30 repeat breeders and 30 

fertile cyclic cows were investigated and compared in this study. Hematological parameters (Hb, ESR, PCV etc) 

were measured in both cohort of animals. Serum was tested for biochemical (glucose, total protein, cholesterol, 

low density lipoprotein, high density lipoprotein) and hormonal (follicle stimulating hormone, luteinizing 

hormone, estradiol, progesterone, testosterone, thyroxine) assays using a commercially available ELISA kit after 

a routine blood examination. Paired T-test was used to check the significance of differences (P< .05) in blood 

profiles and hormonal profiles between repeat breeder and normal cycle cows. Repeat breeder cows had 

considerably lower total erythrocyte count, haemoglobin, platelets, blood glucose, luteinizing hormone, 

progesterone, and higher testosterone levels than typical cyclic cows. Overall, haemoglobin deficiency and low 

blood glucose concentrations possibly alters ovarian function along with lower concentrations of LH surge for 

ovulation. Correcting plasma glucose, Hb, LH, and testosterone levels may be an effective strategy for treating 

repeat breeding cows, based on the findings. 
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1. INTRODUCTION 
 

The cows that failed to conceive after three or more 

successive inseminations and lack of any detectable 

abnormalities are called repeat breeders [1]. Repeat 

breeding is one of the major causes of infertility; that 

leads to economic losses due to repeated 

inseminations, reduced milk yield, extended calving 

interval, increased culling rates and loss of genetic 

gain [2]. There are many potential risk factors 

involved with repeat breeding incidence including 

genetics, age, uterine infection, repeat oestrus cycles, 
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anatomical defects of the genital tract, improper 

ovarian function, nutrition and artificial insemination 

(semen quality, inseminator or insemination 

techniques) [3,4]. Among these factors improper 

ovarian function is directly associated with 

reproductive and metabolic hormonal status of 

animals. However, pituitary hormones, Follicular 

stimulating hormone (FSH) and Luteinizing hormone 

(LH) regulate the production of estrogen and 

progesterone from the ovary and corpus luteum 

respectively. In this process, FSH stimulates the 

follicular growth, development, and function, while 

LH causes the follicle to rupture and the corpus 

luteum to develop. Several research articles have 

indicated endocrine impairment in estrogen (E2), 

progesterone (P4), or luteinizing hormone (LH) as the 

potential reasons for the repeat breeding problem [5-

7]. In addition, usual levels of various biochemical 

constituents are indispensable for regular function of 

various systems of the body. These are closely 

associated with hormone bio synthesis in animal body 

from different precursors. However, Cholesterol is a 

derived lipid compound that is responsible for the 

synthesis of steroid hormones that include sex 

hormones like estrogen, and progesterone. Besides, 

protein hormones such as FSH, LH, thyroxine 

concentrations could be deteriorating due to the 

disturbances of the parent biomolecules like protein, 

and amino acids. Moreover, lipids are high energy 

generating compounds that required for oocyte 

maturation, and postpartum reproductive behavior by 

increasing the energy status of the animals and thus 

stimulates the ovarian follicular growth, oocyte 

maturation and luteal functions [8].  

 

Therefore, the present study is aimed to investigate 

the serum biochemical profile (plasma protein, lipid 

profiles) and associated hormones related to 

reproduction and metabolism in cycling and repeat 

breeding cows as those parameters are related with 

endocrine and reproductive physiology of cattle.  

 

2. MATERIALS AND METHODS 
 

This study was conducted in five commercial dairy 

farms in Chattogram district, Bangladesh because of 

available number of same cross breed, body condition 

score and management practiced. A total of 30 repeat 

breed and 30 normal cyclic cattle were included in 

this study which were clinically sound. The selected 

repeat breeder cows were failed to conceive after 3 or 

more successive insemination whereas the normal 

cyclic cows were conceived normally after 

inseminations and all the animals were kept in good 

managemental condition with balanced ration. A pre-

structured questionnaire was prepared to record 

required information along with demographic data 

like age, parity, insemination and, disease history. 

Blood samples were collected from tail vein in two 

separate vacutainers, one having anticoagulant (Na2- 

EDTA, BD Vacutainer
®
, BD Franklin lakes, NU, 

USA.) and other without anticoagulant. Serum was 

separated immediately from blood without 

anticoagulant using centrifuage machine at 3000 

RPM for 15 mins and transfer to 1.5 ml Eppendorf 

tube (Axyen, USA) and preserved at −20°C until 

analysis. Hematological indices viz. Red Blood Cell 

(RBC), Haemoglobin (Hb), Packed Cell Volume 

(PCV), Mean Corpuscular Volume (MCV), Mean 

Corpuscular haemoglobin (MCH), Mean Corpuscular 

Haemoglobin Concentration (MCHC), Total 

Leukocyte Count (TLC), Platelet (PLT), Lymphocyte 

(Lym), Monocyte (Mon), Eosinophil (Eos) were 

determined by the Nihon Kohdens hematology 

analyzer Celltac Alpha VET MEK-6550. 

Biochemical parameters viz glucose, Triglyceride 

(TG), Cholesterol, Total protein (TP), HDL, and LDL 

were measured spectrophotometrically (Human 

analyzer 3000®) and kits from Randox (Ireland). 

Plasma testosterone, progesterone, estradiol, Follicle 

stimulating hormone (FSH), Luteinizing hormone 

(LH), Thyroxine were estimated by ELISA kits 

(Testosterone- BIOS Microwell diagnostic system), 

LH -Atlas Medical, UK and estrogen progesterone- 

Nova Tec Immunodiagnostica GmbH, Germany). 

Obtained laboratory data were analyzed by Paired T-

Test to determine the significance of difference 

between normal cyclic (NC) and repeat breeder (RB) 

cows. The analysis was performed using Microsoft 

Excel 2007 and the level of significance was 

determined at p<0.05. 

 

3. RESULTS 
 

Haematological parameters of NC and RB are 

presented in Table 1. Mean blood TEC, Hb, PCV, 

MCH, lymphocytes, monocytes, platelets and 

eosinophil were higher in normal cyclic than repeat 

breeder cows. Among these parameters TEC, PCV 

and platelets are significantly (P< .05) higher in NC 

cows. 

 

Serum biochemical parameters in the two groups are 

depicted in Table 2. Glucose level of NC cows was 

higher (74.73 vs 65.68 gm/dl, P< .05) than RB cows. 

 

Serum hormone concentrations were found to be 

different in RB and NC cows. Our study found that 

progesterone and LH levels were significantly higher 

in NC cows than RB cows (25.40 vs 15.49 and 1.23 

vs 0.63; P< .05) while testosterone was higher in RB 

than NC cows (0.73 vs 0.24). 
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Table 1. Haematological parameters of NC and RB cows 

 

Parameters Normal cyclic cows 

(n=30) 

Repeat breeder cows 

(n=30) 

P value 

TEC(x 10
6
/cumm) 6.71 ± 0.33 5.61 ± 0.39 * 

WBC (x 10
3
/cumm) 7.99 ± 0.56 8.84 ± 0.83 ns 

Hb (g/dl) 9.9 ± 0.39 8.47 ± 0.43 * 

PCV (%) 27.39 ± 1.24  24.04 ± 1.23 ns 

MCV(µm
3
) 41.40 ± 1.29  43.58 ± 0.96 ns 

MCH ((pg) 15.96 ± 1.03 15.89 ± 0.71 ns 

MCHC (g/dl) 35.29 ± 0.14 35.76 ± 0.54 ns 

Platelets (x10
3
/cumm) 280.05 ± 29.59 187.85 ± 28.97 * 

Lymphocyte(%) 43.56 ± 3.85 39.23 ± 2.64 ns 

Monocyte (%) 0.55 ± 0.14 0.29 ± 0.09 ns 

Eosinophil (%) 7.93 ± 1.29 5.07 ± 0.82 ns 

Granulocyte (%) 48.73 ± 3.79  54.8 ± 2.88 ns 
*means significantly different (P< .05) 

 

Table 2. Biochemical parameters of NC and RB cows 

 

Parameters Normal cyclic cows 

(n=30) 

Repeat breeder cows 

(n=30) 

P value 

Glucose (mg/dl) 74.73 ± 2.65 65.68 ± 2.04  * 

Total protein (g/l) 56.46 ± 1.92 54.13 ± 0.67 ns 

Triglyceride (mg/dl) 44.7 ± 3.22 48.72 ± 6.20 ns 

Cholesterol (mg/dl) 168.41 ± 8.59 151.93 ± 12.36 ns 

HDL (mg/dl) 120.16 ± 7.48 96.19 ± 6.19 ns 

LDL (mg/dl) 43.72 ± 5.55 53.18 ± 7.05 ns 
*means significantly different (P< .05) 

 

Table 3. Hormonal indices of NC and RB cows 

 

Parameters Normal cyclic cows 

(n=30) 

Repeat breeder cows 

(n=30) 

P value 

Estradiol (ng/ml) 55.15 ± 3.41 48.84 ± 5.55 ns 

Progesterone (pg/ml) 25.40 ± 4.07 15.49 ± 2.45 * 

Testosterone (ng/ml) 0.24 ± 0.06 0.73 ± 0.13 * 

LH (ng/ml) 1.23 ± 0.26 0.63 ± 0.09 * 

FSH (pg/ml) 0.50 ± 0.2  0.63 ± 0.35 ns 

Thyroxine (nmol/l) 40.3 ± 1.18 40.36 ± 1.06 ns 
*means significantly different (P< .05) 

 

4. DISCUSSION 
 

Notable variations were found in several 

hematological and hormonal values of repeat breeder 

and normal cyclic cows in this study. The amount of 

oxygen in the reproductive tract's cells, as well as 

normal cyclicity, are determined by the amount of 

haemoglobin in the blood. The appropriate transfer of 

oxygen and nutrients to the critical organs, as well as 

the metabolic processes of the gonadal cells, require 

an adequate concentration of haemoglobin in the 

blood during oestrus. As a result, a drop in 

haemoglobin levels in cross-bred cows in the current 

study may be a factor for repeat breeding.  

Additionally, reduced Hb levels in the blood are 

indicated by decreased RBC and PCV. Increased 

enzymatic activity in the body or intrauterine 

infection in repeat breeder cows could account for a 

non-significant increase in WBC count in animals. 

Sabasthin et al. [9] discovered elevated TLC in RB 

cows, which corroborated this finding. There was no 

significant difference in lymphocytes, monocytes, or 

eosinophils between the repeat breeding and regularly 

cycling cows in this investigation. The findings 

showed that lymphocytes, monocytes, and 

eosinophils numbers could not be employed as a 

predictor of recurrent breeding in a herd. The number 

of platelets differs dramatically between NC and RB 

cows; in normal cycle cows, this value is larger than 
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in RB cows. Platelets are responsible for the 

generation of thrombocytokinin, which leads to the 

development of additional prostaglandins (PGF2 and 

PGE2), which aid in ovulation and                         

subsequent reproductive tract contraction and 

fertilisation [10]. 

 

Blood glucose levels in normal cyclic cows were 

substantially higher (P<0.01) than in repeat breeder 

cows, according to our research. Repeat breeder cows 

had significantly lower glucose levels than normal 

cyclic cows, and that low glucose levels had adverse 

effects on reproduction, such as repeat breeding                

[11-14]. Low blood glucose levels indicate a                 

lack of energy and, as a result, infertility. Contrary to 

present study, Awasthi and Kharche [15] and 

Sulieman et al. [16] discovered that RB cows had 

considerably greater blood glucose than NC cows. 

The occurrence of a condition such as endometritis 

can explain the elevated level of glucose in repeat 

breeding cows reported in those investigations. 

Endometritic cross-bred cows have higher blood 

glucose levels [16, 17]. Between the fertile and repeat 

breeder cows, there were no significant                

differences in total cholesterol, HDL, or LDL levels 

(Table 2). This is in line with the findings Guzel and 

Tanriverdi [11] found no significant                                

difference in blood cholesterol levels between RB and 

NC cows. It has been discovered that RB                   

buffaloes and cows have lower plasma cholesterol 

than normal cyclic (NC) buffaloes and cows            

[18, 19].  

 

Plasma progesterone, and LH hormone levels in 

normal cyclic and repeat breeder cows were found to 

be significantly different P< .05 in this study. 

Previous studies showed decreased progesterone 

levels in RB cows [20,21]. Theca cells produce 

testosterone from healthy ovarian follicles, and 

granulosa cells convert testosterone to oestrogen. 

Testosterone levels in plasma rose prior to estrus and 

then fell during the period [22,23]. In addition, the 

degree of luteinization appears to be linked to 

testosterone synthesis. As a result, our findings are 

consistent with those of the writers previously cited. 

 

5. CONCLUSION 
 

This study found that LH and progesterone hormone 

is significantly lower and testosterone is higher in RB 

cows than NC cows. Moreover, glucose, TEC, PCV 

and Hb level also significantly low in repeat breeder 

cow. So, regular monitoring and management of these 

parameters by proper nutrition and treatment might be 

possible solution to overcome repeat breeding 

problem.  
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