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Abstract

One hundred and twenty sheep were used to test a low-cost technique for early diagnosis
of pregnancy in sheep from July 2017 to June 2018. Different age groups were randomly
categorized under four groups (15 to 30 days, 31 to 45 days, 46 to 60 days & 61 to 75 days).
One mL barium chloride (1, 1.5 & 2%) was mixed with one mL of urine and kept for 5 to
10 minutes at room temperature: precipitation indicated non-pregnant. Three to five drops
of serum were added to Bovipreg kit (progesterone-based kit) and left at room
temperature for 5 minutes. One red line was interpreted as negative and two red lines
positive for pregnancy. Barium chloride solution gave 67 - 70.5% accuracy. The accuracy
for progesterone-based early pregnancy diagnostic kit was 80 - 85%. Progesterone-based
early pregnancy diagnostic kit is much more accurate. (Bangl. vet. 2020. Vol. 37, No. 1 - 2,
36 - 41)

Introduction

In Bangladesh, sheep population is about 3.7 million (DLS, 2020) and farmers are
interested to increase their productivity (Munsi et al, 2018; Broom et al, 2013).
Pregnancy diagnosis is a part of reproductive management (Munsi et al., 2018). Failure
to detect early pregnancy causes huge economic losses (Lone et al. 2016). The early
pregnancy diagnosis allows timely management correction (Camila de Miranda et al.,
2019). Due to poor management many lambs die (Commun et al., 2016; Garcia-Ispierto
et al, 2013). Pregnancy diagnosis in small ruminants is difficult. Most of the
techniques require sophisticated instrument and skilled personnel. Estimation of
pregnancy based on hormonal assays of blood plasma, serum or milk, and estimation
of pregnancy-specific antigens or proteins give a higher degree of accuracy within 30
days of pregnancy (Goel and Agrawal., 1992). Ultrasonic pregnancy detectors can
detect pregnancy at 50-70 days post-breeding with over 90% accuracy. By
laparoscopy it is possible to diagnose pregnancy at 30 - 40 days of gestation (Sing et
al., 2004; Goel and Agrawal., 1992). Between 60 and 80 days of gestation, an A-scan
instrument is approximately 95% accurate (Haibel, 1990; Ishwar., 1995) and Doppler
system is up to 100% accurate in diagnosing pregnancy from 60 days post-breeding
(Keane, 1969; Shone and Fricker., 1969; Fraser and Robertson., 1968; Lindahl., 1968).
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Determination of estrone sulphate provides a highly sensitive and specific pregnancy
test for ewes 70- and 50-days post-breeding, respectively (Refsal et al., 1991). Palpation
of the uterus via laparotomy after Day 28 and Day 42 of gestation in ewes provides
92-100% accuracy, but has limited field application (Smith., 1980; Hulet and Foote.,
1968). Abdominal palpation and ballottement are only effective during late pregnancy
and do not give reliable information (Pratt and Hopkins., 1975). A low-cost method
for detecting early pregnancy is the use of barium chloride solution in ewes
(Ohazurike, 1990), pigs (Ndu ef al., 2000) and cattle (Elpakov and Tsyganok., 1966;
Maslov and Smorno., 1965). This is a simple method where urine sample can be easily
tested by use of barium chloride solution in short time. Considering the scenario of
Bangladesh, barium chloride and serum progesterone assay kit were compared for
early diagnosis of pregnancy in ewes.

Materials and Methods
Study area and period

This study was conducted at Sheep Research Farm and Small ruminants research
laboratory of Goat and Sheep Production Research Division at Bangladesh Livestock
Research Institute (BLRI), Savar, Dhaka, Bangladesh from July 2017 to June 2018.

Animal grouping
About 120 ewes were grouped into four according to their gestation length as group 1:

15 to 30 days gestation, group 2: 31 to 45 days gestation, group 3: 46 to 60 days
gestation and group 4: 61 to 75 days gestation.

Sample collection

Urine samples of ewes were collected in the morning using collection bags. Blood (5

mL) was collected by jugular venepuncture and serum was separated from the clotted
blood.

Pregnancy detection

The barium chloride solution of 1%, 1.5% and 2% were mixed with equal parts of urine
and kept for 5 and 10 minutes at room temperature. Precipitates in the mixture indicated
non-pregnancy.

Three to five drops of serum were poured into the Bovipreg kit (progesterone-based
kit, TWil Canada, 25 South Bonnington Ave, Toronto, ON, Canada, M1N 3M2) and
stood for five minutes at room temperature. A red line indicated negative pregnancy
and two red lines confirmed pregnancy.

Results and Discussion

The study was undertaken to compare diagnosing pregnancy in ewes by barium
chloride solutions, and a progesterone-based kit. In ewes 15 to 30 days after mating
the accuracy of pregnancy diagnosis was 67%, 67.8% and 67% with 1%, 1.5% and 2%
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barium chloride solution, respectively (Table 1). These results were compared with
the Bovipreg kit where accuracy was 80%. At 31 to 45 days after mating 1%, 1.5% and
2% barium chloride solution showed 67.8%, 68% and 67.8% accuracy compared to
82% with progesterone kit (Table 2). In ewes 46 to 60 days after mating accuracy with
1%, 1.5% and 2% barium chloride solution were 68.8%, 69.3% and 67% compared to
83% with progesterone kit (Table 3). In ewes 61 to 75 days after mating accuracy with
1%, 1.5% and 2% barium chloride solution were 68.5%, 70.5% and 67% compared to
85% with progesterone kit (Table 4).

The barium chloride method showed 70.5%, 68.8% and 67.8% accuracy in pregnancy
diagnosis in ewes, with 1.5%, 1% and 2%, respectively, which are inconsistent with
Khora and Kaikini (1992) and Munsi et al. (2018), where 89% and 93.5% accuracy of
pregnancy were confirmed. Ndu et al. (2000) used 1% barium chloride with 95%
accuracy at about 39 days of pregnancy in sows. Balbin et al. (2020) found 62%
accuracy in diagnosing pregnancy using 5% barium chloride solution in does.
However, the accuracy of this test in cows was 70-95% (Maslov and Smirnov., 1965;
Elpakov and Cyganok., 1966; Akmadeev and Vasilev., 1967) from 15 to 210 days of
pregnancy. Kavani (1976) noticed only 64% accuracy with a high level of false positive
and negative results. In camels, the test was considered to be 85% accurate between
days 50-90 of pregnancy (Banerjee, 1974). Few studies had encouraging report of
using barium chloride for pregnancy diagnosis in sheep and goat (Balbin et al., 2020;
Munsi et al., 2018; Khora and Kaikini., 1992).

Table 1: Comparative results of Barium Chloride and Progesterone-based Kit
pregnancy diagnosis in sheep 15 to 30 days after mating

Number  Barium chloride concentration and accuracy of pregnancy  Progesterone-

of ewes diagnosis Based Kit
30 1% 1.5% 2% (Diagnostic
accuracy)
5 min. 10 min. 5 min 10 min  5min. 10 min. 5 min.
66.5% 67.5% 68% 67.5%  67.5% 66.5% 80%
Mean 67% 67.8% 67 % -

Table 2. Comparative results of Barium chloride and progesterone-based Kit for the
diagnosis of pregnancy in ewes 31 to 45 days after mating

Number  Barium chloride concentration and accuracy of pregnancy ~ Progesterone-

of ewes diagnosis based Kit
30 1% 1.5% 2% (Diagnostic
accuracy)
5 min. 10min. 5min  10min 5min. 10 min. 5 min.
68% 67.5%  68.5% 67.5%  68.5% 67% 82%

Mean 67.8% 68% 67.8% -
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Table 3. Comparative results of Barium chloride and progesterone-based Kit used to
diagnose pregnancy in ewes 46 to 60 days after mating

Number  Barium chloride concentrations and accuracy of pregnancy  Progesterone-

of ewes diagnosis based Kit
30 1% 1.5% 2% (Diagnostic
accuracy)
5 min. 10min. 5min  10min 5min. 10 min. 5 min.
70% 67.5%  70.5% 68% 67.5% 66.5% 83%
Mean 68.8% 69.3% 67% -

Table 4. Comparative results of Barium chloride and progesterone-based Kit for
pregnancy diagnosis in ewes 61 to 75 days after mating

Number Barium chloride concentration and accuracy of pregnancy Progesterone

of ewes diagnosis - based Kit
n =30 1% 1.5% 2% (Diagnostic
accuracy)
5min. 10min. 5min 10min 5min. 10 min. 5 min.
69% 68% 70% 71% 66.5%  67.5% 85%
Mean 68.5% 70.5% 67 % -
Conclusions

Barium chloride can be used for pregnancy diagnosis in ewes, but the progesterone-
based kit is much more accurate.
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