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Abstract 
Cattle play important role in economy of India as it is the largest milk producer in world. Different dietary 

products can be derived from Cattles which are rich in different nutrients. Not only for food but Cattles are 

also used for ploughing. Keeping all these insight the numbers (quantity) as well as quality of cattle is also 

needed to be improved. More numbers of Cattles can be found among live stocks where the fertility of live 

stocks is good. Different factors affect the fertility of them. Their nutrition, environment, disease resistance 

power, different proteins and enzymes and hormones. Protein, enzymes and hormones are plays the key role 

in efficiency of pregnancy in cattle. The estrous cycle of cattle also plays a very important role in highly 

fertile cattle. Cows having a perfect estrous cycle can give birth more qualitative off springs. Difference in 

different proteins can also be found in pregnant cows and non pregnant cows. During estrous cycle and also 

during gestation period fluctuations of different proteins takes place at high levels. The proteins are 

expressed by different genes which get activated during the pregnancy period. During different stages of 

gestation period also difference in protein levels are found by experiments. But now a day due to several 

dysfunctioning early pregnancy diagnoses is needed to avoid the unwanted miscarriage or loss of 

pregnancy. Due to unusual repeated crossings the loss of pregnancy and abnormality in offspring are found. 

After fertilization and implantation of embryo chances the loss of pregnancy becomes less and productivity 

will be increased. The early pregnancy detection can be done by examining different proteins dubbed as 

pregnancy specific proteins like PAGs, PSPB, uteroglobins, interferon-induced GTP binding proteins etc. 

Comparison must be done between different proteins, from histotroph and endometrium at estrous stage, 

pregnant cow and non pregnant cow. After this precaution should be taken to avoid the loss of pregnancy 

and fertility can be obtained which will come under live stocks management. 

Index Terms— IFNT, PAGs, PDBU, PSPB, Progesterone, Uteroglobin, Interferon Induced GTP Binding 

Proteins. 

 

Introduction 

The Duration of pregnancy varies in different 

cows but usually falls in between 276-283 days. 

Due to different reasons the gestation period 

varies like gender of the offspring, age of the 

mother and various physiological factors. Cows 

need to be pregnant and give birth to a healthy off 

spring is one of the important factors for them 

who have livestock farming. Most pregnancy loss 

takes place in first 21 days the chances reduced by 

42 days only to come extent. So the first 3 months 

are crucial as the foetus becomes mouse sized. 

During 5-6 month pregnancy the foetus becomes 

cat sized. The mother needs proper nutrition for 
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proper fetal growth, for a healthy calf and 

maximum milk production. Food requirement 

increases as the gestation period increases. During 

all these periods cow can give milk but before a 

month of delivery the cow should not be milked. 

During 7-9 months the calf has grown 70% of its 

total growth. The unborn offspring is largely 

protein, the need for protein is increases 

tremendously. After implantation of embryo the 

conceptual is designed to secrete interfera tou 

(IFNT) that is the signal for the D16 pregnancy. 

This secretion maintains progesterone secretion 

and also for the endomertin cells shows 

antagonistic response to phorbol 12,13-dibutyrate 

(PDBU) which activates protein kinase C. 

Implantation in uterus takes about 30-40 days. For 

the secretion of different proteins and hormones in 

pregnant cattle various parts of the body plays key 

role, those are, 

Trophoblast: The cellular mass covered to 

blastocyst which provides nutrition to the embryo 

and develops in to a large part of the placenta. 

Endometrium: The mucous membrane that lines 

the inside of womb. This undergoes several 

changes throughout the estrous cycle and 

pregnancy. It becomes rich and thick with blood 

vessels to prepare for pregnancy. 

Corpus luteum- It is a temporary endocrine 

structure involved in ovulation and early 

pregnancy. 

The early pregnancy can be diagnosed in dairy 

catle by measuring the different hormone 

concentration in milk 

Progesterone: This is a steroid hormone but plays 

a very crucial role in maintenance of pregnancy. 

Progesterone is secreted from corpus luteum(CL) 

after ovulation in pregnant cows. Otherwise cl 

degrades by 17 days. If pregnancy takes place 

then the amount of progesterone increase 

gradually in 4 to 6 days and reach up to maximum 

between 10 to 17 days. If pregnancy does not 

occur after estrous cycle then the decrease of 

progesterone level is seen between 18 to 19 days 

and the cow can have estrous cycle after 21 to 23 

days. This hormone is most important for 

establishment and maintenance of fetus.  

Progesterone is found in both milk and blood and 

remains high just prior to calving and higher in 

milk than blood. So by detecting the milk the 

pregnancy can be detected. 

 

 

 

 

Table 1. Different conc. Of Progesterone in different samples 

 
 

 conc.(ng/mL) 

Bovine 

Species 

Sample 

Type 

day after 

Insemination 

 

Pregnant(ng/ml) 

 

Nonpregnant(ng/ml) 

Reference 

 

 

Cow. 

 

Milk. 

(i),0 or 1. 

(ii),9 or 10. 

(iii),21 or 22. 

(iv),27 or 28. 

1.5 

11.1, 

12.0, 

12.5, 

1.2, 

10.3, 

3.0, 

6.8, 

 

Zaied et al.,1979 

 

 

Cow Milk. 18 >8, _ Simersky et al., 2007 

Buffalo 
Milk, 

Plasma, 
21-35 each 16.1 and 3.61, 0.41- 2.67 Kamboj and Prakas 1993 

Buffalo. Plasma. 0,13 0.1 and 3.6, 0.6 Batra et al.1979 

Buffalo. Plasma, 21 or 22 1.0 <0.7 Perera et al.1980 

Cow. Milk. 20 >11 <8 Penington et al.1985 

Buffalo. Milk. 18-22 24.83 2.89 Singh.et al. 1980 

Cow. Faces. 18-24 
>50 as compared to 

nonpregnant 
_ 

Isobe et al.2005 
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PSBE levels in different sample types of bovine 

species is shown in Table 4. 

PAGs: These are secreted from the mono-and bi-

nucleated trophoblastic cells in cattle placenta. 

The amount of PAGs increase gradually in 

pregnant cow serum by 25 day of pregnancy. 

Butler et al, detected two pregnancy specific 

proteins in the pregnant cows sera these are 65-70 

kDa. And 47-53 kDa. of different PI. Secretion of 

PAGs from the embryonic trophoblastic cells 

layer of the endometrium between 20-28 days 

helps in the successful implantation and 

continuation of pregnancy. The PAG with 47-53 

kDa is also known as protein B or pregnancy 

specific protein B (PSPB) in cattles.PAG-4 and b- 

PAG-1 mRNA of Cattles are transcribed highly 

till 250 days and become in active at the end of 

gestation. 

Table- 3. showing the PAGs type and time of 

detection 

Very recent experiment shown that the defect of 

placenta mostly seen in somatic nuclear transfers 

is complemented by very high plasma PAGs level. 

Three most studied PAGs in cattle are PSPB, 

PAG 65 kDa or b-PAG-1 , and PSP 60 are 

isomers. 

PSPB: PSPB is a type PAG in bovine having 

molecular weight 78,000.later purification and 

functional analysis of those proteins from bovine 

foetal cotyledons shows that protein B is 65 kDa 

PAG. Biochemical analysis shows that these 

proteins are enzymatically inactive and members 

of the aspartic proteinase super family 

homologous to pepsin, chymosin, cathepsin D etc. 

PSPB is found both in milk and serum of pregnant 

cows for a long period of gestation starting from 

the fourth week of gestation to several weeks and 

can be seen after few weeks of parturition also. 

These proteins have high circulating levels on 

days 80-100.post partum restrict their use as a 

pregnancy diagnosis test.  

Characteristics of pregnancy specific protein B 

during pregnancy: Double antibody 

radioimmunoassay was developed by Sesser and 

co-workers for the detection of serum PSPB for 

pregnancy detection in cattle and found that the 

level of serum PSPB increases gradually.  

Table 4 showing the various PSPB conc 

Time. Concentrations. 

After 30 days. 1 ng/ml. 

After 3 months. 9 ng/ml. 

After 6 months. 35 ng/ml. 

After 9 months. 150 ng/ml. 

            

Further another scientist Green et al. developed a 

sandwich ELISA method using monoclonal 

antibodies against PAGs in all pregnant animals 

and found very high during the week of 

parturition and very low levels within 4 weeks 

postpartum. 

 

Uteroglobin 

This is a secretory protein of super family 

secretoglobin. This is a steroid inducible immune-

modulatory so known as blastokimin. This is a 

multi functional protein showing anti-

inflammatory properties. Its expression is 

regulated by both steroid and non-steroid 

hormones express in uterus. Another reason for 

name blastokimim is its activity in the growth of 

pre implamentation in embryo. It has been 

progesterone binding capacity. 

 

Sl.No  Hormones Level Secretion 

1 
Progesteron

e. 
Increase. 

Corpus leuteum, 

maternal adrenal and 

placenta. 

2 

Oestrone 

sulphate. 

Increase from 

mid-pregnancy. 

Produced from 

progesterone for 

parturition. 

 

3 

PAGs. 

Increase during 

the last 10 days 

prior to 

parturition. 

Trophoblastic 

binucleate cells. 

 

 

4 

PSPB. 

Secreted during 

early pregnancy 

d-15. 

Placenta , 

trophoblast. 

 

5 
Uteroglobin Increase. Endomatrium 

Sl.No. PAGs. Time of detections. 

1 b-PAG- 2 and- II 

mRNA. 

All through the 

pregnancy. 

2 b-PAG-4,-5,and -9 

mRNA. 

Early pregnancy. 

3 b-PAG-1 mRNA. After 45 days. 

4 PAG-4 and b-PAG-1 

mRNA. 

Highly transcribed 

throughout pregnancy 

till 250 days. 
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Conclusion 

Though Cattles are very important part of 

economy so their management is very important 

which not only include their health and nutrition 

but also their reproductive quality and a healthy 

calf. Only by this good reproductively dairy 

productivity can be increased. To maintain this 

loss of pregnancy in early days of about 30% 

should reduce to minimum. For this the detection 

of several pregnancy specific proteins and their 

importance is most necessary to be studied. Only 

scientific study or researches cannot help this but 

also awareness among the farmers are most 

popular and proper methodology should be used. 

Different test can be done by using those proteins 

taken from both pregnant cows and estrous cows 

and a large variation can be seen. Amount of 

different proteins may increase or decrease as 

pregnancy times goes on. Different test can be 

done as kit development by ELISA, RIA, 

Immunoprecipitetion. By these test different 

pregnancy diseases and deficiencies can be 

diagnosed.  
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