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Abstract— To achieve better reproductive management rapid and reliable diagnostic tools are compulsory. Quick pregnancy recognition
not only reduces the calving interval but also provide timely cure of disorders and mishappenings. Cattle, the economic animal in India is
well known for pregnancy losses and postpartum related difficulties. In absence of medical aids and awareness this situation is getting more
prominent. Although variety of traditional methods are in practice since decades but none of them qualifies for ideal candidate for diagnosis.
These methods fail on technical ground in specificity, sensitivity and accuracy. With advancement in Biotechnological applications in animal
sector, a new hope for getting novel biomarkers for pregnancy diagnosis has been raised. This review attempts to highlight and compare
conventional and innovative approaches to detect bovine pregnancy early with low mortality rate.
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I. INTRODUCTION

II.

Livestock has great impact on Indian economy. Livelihood of
more than 20.5 million Indians is from animal farming.
Livestock practice is also providing employment to majority of
the population. 25.6 percent of agricultural GDP is generated by
livestock production and management. National economy is
highly dependent on sustainable and regulated practices.
The limitations faced for achieving this goal is to determine and
maintain cattle biological efficiency and production. The
technical issues responsible for this non-management are
insufficient food, reduced strength, least probable genotype
selection for breeding. In addition to these physical barriers
infectious diseases and less specific diagnostic tools are also
prevalent for causing animal loss as well as deteriorate
economy. The need of the day is to recognize and evaluate the
risk associated with production, management and commercial
impact and solution for optimum bovine health [9].Fertility is a
key to higher productivity in dairy cows. Loss of pregnancy is
major cause of decreased fertility rate and leads to economical
loss. Various factors contributing to this low rate are heat stress,
less progesterone post conception etc. Effectual and rapid
methods are required to develop more effective procedures and
aids for competent herd reproduction. Pregnancy loss generally
results in fetal membrane retention and ailments like
endometritis which has further shrunken generative capabilities.
Therefore this study was determined to define the downstream
effects of pregnancy loss and compare traditional and novel
methodologies for early pregnancy detection and cost- effective
animal handling. Innovation and progression in biotechnological
techniques has unwrapped.
The new horizons for research and development sector to look
early biomarkers and tools in bovine pregnancy. As in cattle the
embryo loss occurs at 16th day. It has also been reported that
embryo mortality results in economy loss due to prolonged
diagnosis. So, highly specific and user friendly tools are the
need for today to being respite of relief for farmers.

EMBRYO CHARACTERISTICS THROUGHOUT
PREGNANCY

The characteristics of the embryo throughout the pregnancy
period have been tabulated in Table 1.
Table-1 Embryo features with respect to development stages
Stage 1

Stage 2
Stage 3
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120 days

Characteristics
vesicle filled with fluid filled vesicle cover
embryo.
Uterus exhibit enlarged horn.
Size of horn is 8-10 inch
Bloated uterus, fetus size is 6.5 inch.
Detectable heart heart beat.
Fetus size is approximate 10-12 inches
long.
Detectable weight on the cervix. Uterus
shifting.

III. PREGNANCY DIAGNOSIS APPROACHES
The pregnancy diagnosis method is classified into Direct and
Indirect techniques.
A. Straight Methods for Pregnancy Diagnosis
a) Rectal Palpation Method: It was discovered by Cowie for
pregnancy diagnosis in cattle. It is the oldest and most widely
used technique. It confirmation window is 30 days from
gestation onwards [1]. It is a simple, cost effective, and widely
adapted method. Disadvantage of this procedure is that it can
detect accurately only after 45th day of pregnancy and detecting
pregnancy earlier by this method leads to increase in high
mortality rate of embryo [3].
Advantage: Instant observations to treat non-pregnant cattle.
Accuracy:
 Require high expertise to reach 95%.
 Diagnostic window 35 and 65 days post AI.
Demerits:
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Days
30-35
days
45 days
60 days
90 days

Failure to withdraw the uterus
Abnormality in uterine matters
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 Inappropriate examination schedule.
Safety: Although, it is commonly used exercise for pregnancy
diagnosis, but unsuitable embryo injury may happen.

prostaglandin F2α which encourage leutolysis. Thus P4 and
IFNT coordinate in establishment of pregnancy and gene
expression during early pregnancy in the uterine endometrium in
ruminanats [24].

b) Ultrasonography: Ultrasonography has reduced the detection
window on 28 days after insemination. The modulation start
appearing by day 21 after breeding, it is the moment when fetal
heartbeat can be confirmed. As this method is non invasive,
precise and efficient for early pregnancy diagnosis so palpationinduced abortions can be avoided. A field study has revealed the
sensitivity of this tool was observed to be 97.9% [2]. Similarly,
the researchers have documented that sensitivity and specificity
of this aid in lactating dairy cows from 28 to 35 days after AI
were 97%. Ultrasonography has proven more effective in
correlation with pregnancy-specific proteins in plasma with false
negative diagnosis results.

b) OAS1 (2’-5’ oligoadenylate synthetase) The IFNT has been
shown to stimulate OAS1 transcripts in PBMCs in pregnant
ruminants. The OAS1 expression was amplified during days 1518 in heifers and cow. A study by Shirasuna [23] revealed that
OAS1 expression did not vary in pregnant and non-pregnant
cows. The OAS1 mRNA expression was elevated within 24-48
h in PBMCs after initial signalling of IFNT in pregnant ewes16th
day . However, OAS1 protein expression was increased on days
15, maintained up to days 17 and then decreased on days 19 in
pregnant cows [11]. Interferons produced from bovine and ovine
conceptus in early pregnancy i.e. bTP-1 and oTP-1respectively,
accentuates OAS1 expression in endometrium of pregnant cow
and ewe. In sow, the OAS1 expression did not reveal any
significant change suggesting that the maintenance of pregnancy
might be independent of OAS1 gene. Higher expression of
OAS1 transcript on 18th days of gestation in buffaloes suggests
that OAS1 might serve as ideal pregnancy marker [21].

Accuracy: High accuracy helps in achieving no fertility
problems. Factor that affects the efficacy are operator skills and
animal restriction. When these elements are balanced then
optimized results are obtained.
Table 2: Ultrasonography gravidity detection days (2)

B. Novel bovine pregnancy biomarkers and indicators
(Indirect Methods)
a) Interferon tau and Pregnancy: Survived Corpus luteum is
responsible or successful pregnancy. This is the key reason
which makes early pregnancy detection mechanism most
thoughtful approach embryo release specific receptors which if
detected timely pregnancy loss can be minimized. Another
pathway is to overcome leutolysis otherwise which end up with
oestrus cycle. Interferon tau is pregnancy specific protein. In
cattle it has been reported that this gene is expressed on day 12 th
after insemination in trophoectoderm. As it proceed towards 15 16th day its level were found high [10]. This protein also
modulates neutrophils and lymphocytes during these early days
[21]. These reports strongly strengthen the hypothesis of
interferon tau as a pregnancy biomarker in cattle. In ruminants
interferon tau has also been documented for preventing
leutolysis of the corpus luteum. Progesterone is compulsory for
keeping corpus luteum alive and its prepare uterus for conceptus.
INFT work in paracrine mechanism to block uterine
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c) MiRNAs: potential biomarkers for pregnancy diagnosis:
Micro RNAs (miRNA) are now being targeted as a simple and
available biomarkers for various diseases and physiological
states. 18- 22 nucleotides these miRNAs candidate for gene
expression and their detectable range has been found in
biological fluids e.g serum, amniotic fluid, urine, milk etc. [12].
In maternal serum, the circulating miRNA’s were observed as a
potential biomarkers of pregnancy, as these have considerable
impact on gene expression and regulation. An increase in mi
RNA has been studied by Gilad in pregnant females .Thus this
finding opened the doors to identify more miRNA’s that were
found only during pregnancy and also among various species. In
pregnant mares, pregnancy specific markers identified 7
miRNAs which were not found in non-pregnant controls. [16]
Studies done on pregnant sheep confirmed miRNA presence in
the uterine lumen fluid [17]. All these findings confirmed likely
the role of miRNA in conceptus-endometrial interactions during
the onset of pregnancy. In support of the above findings, a
follow up study conducted and proved that EV’s originates from
trophectoderm and uterine epithelia and is involved in
intercellular communication. Now the research is going on to
look for miRNA’s as biomarker for detetction of pregnancy in
the cow. A study conducted in 2015 reported the presence of
exosomal miRNAs were differentially expressed in pregnant
versus non- pregnant cows [18].In an another recent study
revealed that, miRNA, bta-mir 140, was identified as an early
biomarker for pregnancy detection. After 13 days onwards, btamir 140 levels was up regulated in all pregnant cows and nonlactating cows but at 19th day its level was increased in all
pregnant cows [19]. Likewise findings from Ioannidis and
Donadeu [20] identified 6 miRNA that were differentially
expressed in pregnant heifers. Thus findings from various
studies concludes that mi RNA’s can be used as an effective
detection tool for early pregnancy detection. In addition, miRNA
also give information regarding embryonic viability. The data
from various studies concludes that miRNA at day 17th and 24th
of gestation were present in abundance when compared with
cows that experience embryo mortality versus cows having
successful pregnancy. Further prospects are towards more
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research to be done to detect exact miRNA responsible for
embryo viability study and also to assess the reproducibility of
all these findings done till now.
IV. CONCLUSION
Early pregnancy recognition is pre requisite for today livestock
production and management.
Although estrogen and
progesterone are also considered for gravidity checking and
confirmation. But the problem associated with these hormones is
the low levels during early days and moreover the estimation
procedures are either chemical or radiolabelling (24). Further
these techniques are beyond local farmer abilities. Pregnancy
diagnosis needs multifaceted discipline utilising various
physiological,
hormonal
and
proteomics
strategies.
Conventional or traditional methods widely practiced are failing
on accuracy and efficiency terms. Moreover technical personal
adopting skilled palpations are very few. Already available tools
are still questionable. To sum up, a breakthrough discovery is
long awaited yet to meet global standards.
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