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ABSTRACT

An early and correct detection of pregnancy is the key for better reproductive output in
livestock. It shortens the calving interval and maintains a postnatal unproductive interval
close to two months. Most widely bred cattle in India, buffalo, is identified for issues
related to long calving gap and anestrus. Many techniques of pregnancy detection are
followed in cattle, but none of these is categorized as the reliable pregnancy analysis
method because of low sensitivity and specificity. This review highlights regular pregnancy
diagnosis techniques available for cattle and the efficacy of the modern techniques in
recognizing pregnancy markers.

1. INTRODUCTION

Dairy animals have emerged as a very important segment for establishment of a more
comprehensive agriculture system in India. The country is consecrated with a large diversity
of 43 native animal breeds and 13 buffalo breeds which are present over hundreds of years
due to their suitability for precise purposes in the confined environment. But, increasing
population, changing living habitats, vast urbanization and environmental changes are
establishing many challenges in their breeding systems.

An early and exact finding of pregnancy is an important measure for superior reproductive
output in animals like sheep, buffaloes and cows. Dairy farmers require recognizing non-
pregnancy at the initial stage for re-breed the animal at earliest. The initial period of
embryogenesis in cattle has been known for nearly 42 days after inseminationi; A lot of
methods of pregnancy diagnosis are being adept in cattle species; but neither of these is
recognized as the perfect pregnancy detection method due to the limits they possess. The
innovation of molecular techniques such as proteomics and their usefulness in cattle research
has presented various options for scientists to target pregnancy biomarkers in the cattle.

Detection of pregnancy by different techniques

The rationale for investigating dairy animal for pregnancy is not to confirm pregnancy, but to
evaluate the non-pregnant so that they can be inseminated again or treated 2,3 A wide range
of procedures have been used to detect pregnancy in livestock and each has its own
importance and drawbacks. When deciding which method is to use, it is considered that the
non-pregnant cattle can be identified at earliest which is more important.

Non-return to oestrus
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It is the most simple and cheapest mean of pregnancy analysis which does not need
veterinary participation. If oestrus signs are not observed around 3 weeks after insemination,
the cattle are generally assumed to be pregnant. Non-pregnant cattle can be identified at
initial stage (24 days after insemination) and can be inseminated without delay. However,
non-return to oestrus has a major shortcoming as it classifies incorrectly a big number of
animals (nearly 30%) as pregnant even they are barren. After 42 days of service enhances the
accuracy as further heats can be seen but still the accuracy remains low with around 20% of
non-pregnant cattle are diagnosed to be pregnant.

Rectal palpation

Palpation of the reproductive system per rectum method involves palpation of the uterine
through the rectal wall and detection of its content. It is a method used for more than 100
years and is the common mean to judge the pregnancy. The use of breeding records is
necessary to increase the correctness of the analysis and accelerate the palpation procedure.
The earliest time when the fetal bladder can be detected is the 28th day after insemination in
heifers or the 32nd-35th day in multiparous cows.[s; However, a drawback of this method is
that it requires extensive clinical practice from a veterinarian. The method is not suitable for
rapid early diagnosis of twin pregnancies, assessment of fetal viability and sex s

Role of ultrasonography

Pregnancy detection with ultrasonography provides an edge over rectal palpation due to its
advantage of detecting initial existence of embryo with more precisions7 In this method,
pregnancy is determined by imaging amniotic fluid, placentome and fetus. Trained
veterinarians can also find out age of the fetus accurately using trans-rectal
ultrasonography between 25 and 90 days of gestation. Ultrasonography is a minimally
invasive, efficient and accurate process to analyze of pregnancyisg and also reduces the
occurrence of abortions due to palpation. In comparison to other methods, ultrasonography
is more expensive method of pregnancy diagnosis.

Through measurements of progesterone

Analysis of progesterone level is an indirect method to diagnose pregnancy in various dairy
animals including sheep, goats and buffaloesio) Progesterone (P4) is a steroid hormone
created by the corpus luteum on the ovary which is produced after ovulation of the oocyte
and is critical for the founding and continuation of pregnancy.[!! It is involved in stimulating
production of various endometrial secretions that are required for embryonic
development 12131 The difference in progesterone levels between pregnant and non-pregnant
cows has been demonstrated in plasmalis and milk 15) Cattle estrous cycle indicates that the
blood, plasma or milk progesterone levels increases after estrus and if the cattle are pregnant,
it continues to be elevated up to day 21 after fertilization iy The accuracy of positive
pregnancy diagnosis has been evaluated as 60-100% for milk progesterone while diagnosis of
non-pregnant cattle was found to be 81-1000.[17-19]

Estrone sulfate

Another pregnancy marker, estrone sulfate, a steroid hormone, is produced by the conceptus
and is present chiefly in the cattle placentomes.[?°! It can be detected after three months of
pregnancy in dairy animalsp21,22; and though its delayed period of diagnosis confines its use in
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livestock. Also, its serum and milk concentrations are varied with the effect of various factors
such as weight, genetic makeup and environmental conditions.42-44]

2. CONCLUSION

New techniques to analyze non-pregnant livestock soon after insemination will be very
significant to enhance reproductive output and productivity on dairy farm business. Farmers
and veterinarians have been dependent on rectal palpation for determining pregnancy in their
livestock, but current advances in technology have extended the options significantly. The
latest advancement in pregnancy detection is to use milk, serum or blood as samples.
Pregnant cattle possess elevated levels of some pregnancy specific proteins, in their blood or
serum. But, one drawback of these procedures is that the protein levels remain elevated for a
long period of two months even after calving. Therefore, a postpartum gap becomes
necessary to use these methods to diagnose accurately. Also, these tests are not suitable to
analyze age or sex of a fetus. Future research for pregnancy detection in cattle may someday
conquer these boundaries thereby enhancing reproductive output.

3. REFERENCES

[1] W.T Hubbert, “Recommendations for standardizing bovine reproductive terms by
committee on bovine reproductive nomenclature”, Cornell Vet., v.62, p.216-
237, June 1972.

[2] H. Momont . Rectal palpation: safete issues. Dairy Herd Health Programming
Conference June 6-7, The College of Veterinary Medicine University of
Minnesota, , p. 81-84. 1990

[3] N. Bekeel, Addis M.,  AbdelaN.,  AhmedW. M.: Pregnancy diagnosis

in cattle for fertility management: a review. Global Veterinaria, 16, 355-364.
2016

[4] J. M. Jaskowski., Kaczmarowski M., Kulus J., Jaskowski B. M., Herudzinska M.,
Gehrke M. Rectal palpation for pregnancy in cows: A relic or an alternative to
modern diagnostic ~ methods. Med. Weter, 75 (5), 259-264. . 2019

[5] J.D. Day Weaver L. D., Franti C. E.. Twin  pregnancy

diagnosis in  Holstein cows: discriminatory powers and accuracy of
diagnosis by transrectal palpation and outcome of twin pregnancies. Can. Vet.
J., 36, 93-97. 1995
[6] W.E. Beal, Perry RC, Corah LR,: The use of ultrasound in monitoring reproductive
physiology of beef cattle. J Anim Sci 70, 924— 929. 1992
[7] D.P. Nation, Malmo J, Davis GM, Macmillan KL,: Accuracy of bovine pregnancy
detection using transrectal ultrasonography at 28 to 35 days after insemination.
Aust Vet J 81, 63-65. 2003
[8] L.G. Paisley, W. D. Mickelsen, and O. L. Frost, “A survey of the incidence of
prenatal mortality in cattle following pregnancy diagnosis by rectal palpation,”
Theriogenology, vol. 9, no. 6, pp. 481-491, 1978.
[9] D. Vaillancourt, C. J. Bierschwal, D. Ogwu et al., “Correlation between pregnancy
diagnosis by membrane slip and embryonic mortality,” Journal of the
American Veterinary Medical Association, vol. 175, no. 5, pp. 466468, 1979.

3988



[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 07, Issue 07, 2020

A.K. Balhara, Gupta M, Singh S, Mohanty AK, Singh I. Early pregnancy diagnosis in
bovines: current status and future directions. ScientificWorldJournal.

2013;2013:958540. doi:10.1155/2013/958540

P. Lonergan , Forde N, Spencer T. Role of progesterone in embryo development in

cattle. Reprod Fertil Dev. 2016;28(1-2):66-74. doi: 10.1071/RD15326.

K.P. Nephew KP, McClure KE, Ott T, Dubois DH, Bazer FW, Pope WF.

Relationship between variation in conceptus development and differences in estrous

cycle duration in ewes. Biol Reprod. 1991;44:536-539.

R.D. Geisert, Morgan GL, Short EC, Zavy MT. Endocrine events associated with
endometrial function and conceptus development in cattle. Reprod Fert Dev.

1992;4:301- 305.

M.N. Shemesh, Ayalon, and H. R. Lindner, “Early pregnancy diagnosis based upon
plasma progesterone levels in the cow and ewe,” Journal of Animal Science,

vol. 36, no. 4, pp. 726-729, 1973.

J.A. Laing and R. B. Heap, “The concentration of progesterone in the milk of cows

during the reproductive cycle,” British Veterinary Journal, vol. 127, no. 8, pp. 19-22,

1971.

T.J. Parkinso , A. Turvey, and L. J. Jenner, “A morphometric analysis of the corpus
luteum of the cow during the estrous cycle and early pregnancy,”

Theriogenology, vol. 41, no. 5, pp. 1115-1126, 1994.

R. Nebel , Whittier W, Cassell B, Britt J. 1987. Comparison of on-farm and laboratory
milk progesterone assays for identifying errors in detection of estrus and

diagnosis of  pregnancy. J Dairy Sci, 70:14711476.

R. Sasser . Detection of early pregnancy in domestic ruminants. J Reprod Fertil
Suppl, 34:216-271. 1987.

R. Nebel . On-farm milk progesterone tests. J Dairy Sci, 71:1682-1690. 1988

a. Eley RM, W. W. Thatcher, and F. W. Bazer, “Luteolytic effect of oestrone

sulphate on  cyclic beef heifers,” Journal of Reproduction and Fertility, vol.
55, no. 1, pp. 191-193, 1979.

M, I. R Hamon. Fleet, R. J. Holdsworth, and R. B. Heap, “The time of detection of

oestrone sulphate in milk and the diagnosis of pregnancy in cows,” British Veterinary

Journal, vol. 137, no. 1, pp. 71-77, 1981.

R.J. Holdsworth, Heap RB, Booth JM, Hamon M. 1982. A rapid direct
radioimmunoassay  for the measurement of oestrone sulphate in the milk of

dairy cows  and itsuse in pregnancy diagnosis. J Endocrinol, 95:7-12.

H. Morton H. Early pregnancy factor: an extracellular chaperonin 10 homologue.
Immun Cell Biol, 76:483-496. 1998.

M. Cordoba M, Sartori R, Fricke P. Assessment of a commercially available early
conception factor (ECF) test for determining pregnancy status of dairy cattle. J

Dairy Sci, 84:1884-1889. 2001

H. Qin and Z. Q. Zheng, “Detection of early pregnancy factor in human sera,”

American Journal of Reproductive Immunology and Microbiology, vol. 13, no. 1,

pp. 15-18, 1987.

Y.C. Smart , T. K. Roberts, 1. S. Fraser, A. W. Cripps, and R. L. Clancy, “Validation

of the rosette inhibition test for the detection of early pregnancy in women,”

Fertility and  Sterility, vol. 37, no. 6, pp. 779-785, 1982.

3989


https://www.ncbi.nlm.nih.gov/pubmed/?term=Lonergan%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27062875
https://www.ncbi.nlm.nih.gov/pubmed/?term=Forde%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27062875
https://www.ncbi.nlm.nih.gov/pubmed/?term=Spencer%20T%5BAuthor%5D&cauthor=true&cauthor_uid=27062875
https://www.ncbi.nlm.nih.gov/pubmed/27062875

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 07, Issue 07, 2020

H.V Morton, Hegh, and G. J. A. Clunie, “Studies of the rosette inhibition test in

pregnant mice: evidence of immunosuppression?” Proceedings of the Royal Society

B, vol. 193, no. 1113, pp. 413-419, 1976.

H.G. Morton J. A. Clunie, and F. D. Shaw, “A test for early pregnancy in sheep,”
Research in Veterinary Science, vol. 26, no. 2, pp. 261-262, 1979.

S.R. Wilson, McCarthy, and F. Clarke, “In search of early pregnancy factor: isolation

of active polypeptides from pregnant ewes' sera,” Journal of Reproductive

Immunology, vol. 5, no. 5, pp. 275-286, 1983.

C.S. Whisnant , L. A. Pagels, and M. G. Daves, “Case study: effectiveness of a
commercial early conception factor test for use in cattle,” Professional

Animal Scientist, vol. 17, pp. 51-53, 2001.

A,S. Grewal , A. L. C. Wallace, Y. S. Pan et al., “Evaluation of a rosette inhibition

test for pregnancy diagnosis in pigs,” Journal of Reproductive Immunology,

vol. 7, no. 2, pp. 129-138, 1985.

K.l. Ohnuma , T. O. Kazuei, Y.-l. Miyake, J. Takahashi, and Y. Yasuda, “Detection

of early pregnancy factor (EPF) in mare sera,” Journal of Reproduction and

Development, vol. 42, no. 1, pp. 23-28, 1996.

A,C. Cavanagh AC, “Identification of early pregnancy factor as chaperonin 10:
implications for understanding its role,” Reviews of Reproduction, vol. 1, no.

1, pp. 28-32, 1996.

S.B. Xie S, B. G. Low, R. J. Nagel, J.-F. Beckers, and R. M. Roberts, “A novel
glycoprotein of the aspartic proteinase gene family expressed in bovine

placental trophectoderm,” Biology of Reproduction, vol. 51, no. 6, pp.

1145-1153, 1994.

M.M. Mialon, S. Camous, G. Renand, J. Martal, and F. Ménissier, “Peripheral
concentrations of a 60-kDa pregnancy serum protein during gestation and after

calving and in relationship to embryonic mortality in cattle,” Reproduction,

Nutrition, Development, vol. 33, no. 3, pp. 269-282, 1993.

G,H. Kiracofe, J. M. Wright, R. R. Schalles, C. A. Ruder, S. Parish, and R. G. Sasser,
“Pregnancy-specific protein B in serum of postpartum beef cows,” Journal of

Animal Science, vol. 71, no. 8, pp. 2199-2205, 1993.

A.P. Zoli AP, L. A. Guilbault, P. Delahaut, W. B. Ortiz, and J.-F. Beckers,
“Radioimmunoassay of a bovine pregnancy-associated glycoprotein in

serum: its application for pregnancy  diagnosis,” Biology of Reproduction, vol.

46, no. 1, pp. 83— 92, 1992.

P. Humblot. Use of pregnancy specific proteins and progesterone assays to monitor
pregnancy and determine the timing, frequencies and sources of embryonic

mortality in  ruminants. Theriogenology, 56: 1417-1433. 2001.

S.P. Breukelman, Perényi, Z., Taverne, M., A.M., Jonker, H., van der Weijden, G.C.,
Vos, P.L.A.M., de Ruigh, L., Dieleman, S.J., Beckers, J.F. and Szenci, 0.2006

P.J. Characterisation of pregnancy losses after embryo transfer by measuring plasma
progesterone and bovine pregnancy-associated glycoprotein-1 concentrations.

Vet. J., 194: 71-76. 2012

K.G. Pohler, K.G., Geary, T.W., Atkins, J.A., Perry, G.A., Jinks, E.M. and Smith,

M.F., Follicular determinants of pregnancy establishment and maintenance. Cell

Tissue Res.,  349: 649-664. 2012

A. Ricci, P.D. Carvalho, M.C. Amundson, R.H. Fourdraine, L. Vincenti, P.M. Fricke
Factors associated with pregnancy-associated glycoprotein (PAG) levels in
plasma and milk of Holstein cows during early pregnancy and their

3990



European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 07, Issue 07, 2020

effect on the accuracy of pregnancy diagnosis. J. Dairy Sci., 98: 2502-2514.
2015

[42] Sharma, V., Yafez, O., Zufiga, C., Kumar, A., Singh, G., & Cantero-Lo6pez, P.
(2020). Protein-surfactant interactions: A multitechnique approach on the effect of
Co-solvents over bovine serum albumin (BSA)-cetyl pyridinium chloride (CPC)
system. Chemical Physics Letters, 137349.

[43] A study of the interaction of bovine hemoglobin with synthetic dyes using
spectroscopic techniques and molecular docking

[44] Binding of antioxidant flavonol morin to the native state of bovine serum albumin:
Effects of urea and metal ions on the binding

3991



