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*Gomespondence of the Black Bengal goats were collected from local slaughterhouses. The crown-rump
Anup K. Talukder lengths (CRL) of the conceptuses were determined to estimate the gestational age (GA).
E-mail: anupbau@bsmrau.edu.bd The length and diameter of uterine horn and amniotic sac were measured, and volume
of amniotic and allantoic fluid formed by individual conceptus were recorded. The
results reveal that the CRL is positively correlated with GA of the conceptus (R* = 0.89,
p < 0.05); however, CRL was not influenced by number of conceptus. Both the left and
the right uterine horn gradually increased in size with the advancement of pregnancy
irrespective of conceptus number present in the horn. The size of the amniotic sac of
conceptus gradually increased with the conceptus age but maintained spherical shape
from 5 to 7 weeks of pregnancy. The amniotic fluid formed by individual conceptus
rapidly increased from 5 weeks (3.4 + 0.3 mL) to 7 weeks (21.0 + 2.0 mL) and 9 weeks
(111.5 £ 4.0 mL). The volume of allantoic fluid formed by individual conceptus was
steadily increased until 7 weeks (60.0 £ 5.0 mL) and began to decline slowly thereafter
(50.0 £ 5.0 mL at 9 weeks). Notably, there was no effect of conceptus number per
pregnancy on individual amniotic and allantoic fluid volume. The cotyledons have first
appeared on the allanto-chorionic surface from 4 to 5 weeks of pregnancy. The closed
eye, nostril and hooves of the conceptus became visible at 7 weeks of pregnancy. The
present study has shown the basic information on conceptus-related developmental
changes during early pregnancy up to 9 weeks in Black Bengal goat.
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INTRODUCTION breed and considered as poor man’s cow in Bangladesh,
which plays an important role for economy of the rural
The Black Bengal goat is the only recognized goat community. Till date, it is the only source of income for
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poor women and contributes to improve their livelihood
in Bangladesh. There are about 26.1 millions of goats
in Bangladesh (Bangladesh Economic Review, 2018), of
which 90% are Black Bengal goat (Capra hircus). The
black Bengal goat farming has got popularity in Bangla-
desh because of their adaptability, disease resistance,
delicacy of meat, and superior skin quality (Hussain et al.,
1996; Chowdhury et al., 2002). In addition, because of
their small size they are easy to rear, require least amount
of resources and provide high economic returns.

Reproductive performance is economically important
because of its effect on the number of offspring produced
per year in the goat (Greyling, 2000). Interestingly, Black
Bengal breed of goat attains early sexual maturity, gives
birth twice in a year and has high prolificacy (Chowdhury
et al., 2002), which clearly indicate the importance of this
type of goats to the goat owners/farmers in Bangladesh.
Fertilization is the first step of pregnancy that occurs in
the oviduct. Following fertilization, goat embryo under-
goes through a series of mitotic division (cleavage) and
simultaneously travels down the oviduct to the uterus. The
goat conceptus then develops gradually inside the mother’
s womb for about 150 days in which many physiological
changes occur in the conceptus with the advancement
of pregnancy period (Mellado et al., 2000). These crucial
changes are related to the normal growth and development
of the conceptus leading to birth of healthy kids (Argiiello,
2011). Thus, it is very important to study the gradual de-
velopment of goat conceptus to differentiate normal preg-
nancy from abnormal one, to estimate the conceptus age
and number of conceptus per pregnancy. Until recently,
changes in conceptus development during early pregnancy
particularly in Black Bengal goat remains poorly under-
stood. The present study was, therefore, aimed to investi-
gate the gradual changes in conceptus development during
early pregnancy period in Black Bengal goats.

MATERIALS AND METHODS

Collection and transportation of genitalia

A total of 22 genital tracts of pregnant Black Bengal
goats were collected from local slaughterhouses of Gazi-
pur City Corporation, Gazipur, Bangladesh. The genital
tracts were transported to the laboratory in an ice box
maintaining 4-8°C.

Biometric measurements

In the laboratory, genitalia were cleaned and freed from
adjacent tissues and kept on the dissection table in nor-
mal position. The biometric parameters (length and diam-
eter) of uteri were determined using measuring scale and
slide calipers according to a previously described protocol
(Talukder et al., 2015). The uteri were carefully dissected
and conceptus enclosed in chorio-allantoic sac was taken
out and kept in a tray. First, allantoic sac was incised and
resultant allantoic fluid was taken in measuring cylinder
to record the volume. The length and diameter of amniot-
ic sac were measured by using slide calipers. Amniotic sac
was ruptured by pinching with needle and resultant fluid
was measured. Finally, the approximate age of the con-
ceptus was determined by measuring crown-rump length
(CRL) as described earlier (Martinez et al., 1998; Amer,
2008). Conceptuses were also examined for the presence
of cotyledons, fetal eye, hooves and ribs.

Statistical analysis

The data analysis was performed using Statistical Pack-
ages for Social Sciences software, version 14.0 for win-
dows (SPSS, Inc., Chicago, IL, USA). Descriptive statistics
were applied to present the data. All data are presented as
mean * SD. Regression analysis was carried out to eluci-
date the relationship between crown-rump length of con-
ceptus and progress of pregnancy period. p < 0.05 was
considered statistically significant.

RESULTS

The mean crown-rump length (CRL) of fetus was 0.6 +
0.1 cm at 3 weeks of pregnancy. Then, it increased grad-
ually with the progress of pregnancy period and recorded
9.1 £ 0.6 cm at 9 weeks of gestation (Fig. 1A). The CRL
is positively correlated with gestational age of conceptus
(R* = 0.89, p < 0.05) (Fig. 1B); however, it was not influ-
enced by number of conceptus per pregnancy.

There was no difference observed in uterine length and
diameter between the left and the right uterine horn until
5 weeks of pregnancy irrespective of number of conceptus
present in each horn (Table 1). However, the length of the
right uterine horn was higher than that of the left horn at
5 weeks of pregnancy and the vice-versa was observed at
9 weeks of pregnancy. The diameters of both the uterine
horns was notably increased from 5 weeks and onwards.
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Fig. 1. The crown-rump length and gestational age of conceptus. (A) The crown-rump length (mean £ SD) of conceptus estimated at
different time points of pregnancy, (B) relationship between CRL and stages of pregnancy in the Black Bengal goat (R* = 0.89, p < 0.05).
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Fig. 2. Amniotic sac measurements in the Black Bengal goat. (A) Amniotic sac measurements (length and diameter) at different time
points of pregnancy in goats. (B) Relative % of length and diameter of amniotic sac at different time points of pregnancy in goats.

Table 1. Changes in uterine size (length and diameter) at different
time points of pregnancy period in the Black Bengal goat

Left horn Right horn
Weeks of
pregnancy Length Diameter Length Diameter
(cm) (cm) (cm) (cm)
3(n=4) 20015 6+05 21.0+1.0 7.0£0.8
4(n=6) 215+20 6.5+0.7 22012 7.0+0.3
5(n=4) 245+18 100+1.2 26020 11.5+15
7(n=4) 285+21 20.0£2.0 345+2.1 21.0+2.0
9(n=4) 43.0+23 135+14 37.0+1.7 16.0+ 1.1

n = number of uterus.

The length and diameter of the amniotic sac at 3 weeks
of pregnancy were 0.9 = 0.1 cm and 0.6 £ 0.0 cm, re-
spectively. Both the length and the diameter of amniotic

sacs increased proportionally with the advancement of
pregnancy at 9 weeks and measured 12.8 + 0.4 cm and
8.5 + 0.8 cm, respectively (Fig. 2A). Importantly, there
was no change between the length and the diameter of
amniotic sacs during 5 and 7 weeks of pregnancy (Fig.
2B). The photographs of amniotic sacs at different time
points of pregnancy are presented in Fig. 3.

The mean volume of allantoic fluid was recorded 19.0 *
3.0 mL at 5 weeks of pregnancy and then it increased rap-
idly, 3-folds higher at 7 weeks (60.0 = 5.0 mL) and then
began to decline gradually to 50.0 £ 5.0 mL at 9 weeks of
pregnancy (Fig. 4). On the other hand, the amniotic fluid
was constantly increased from 3.4.0 = 0.3 mL (5 weeks) to
21.0 £ 2.0 mL and 111.5 * 4.0 mL at 7 weeks and 9 weeks
of pregnancy, respectively. Of note, there was no effect of
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Fig. 4. Volume (mean + SD) of fetal fluid formed by individual
conceptus at different time points of pregnancy in goats.

conceptus number on allantoic and aminiotic fluid volume.

The cotyledons were first appeared on allanto-chorionic
surface of conceptus from 4 to 5 weeks of pregnancy. The
closed eye, nostril and hooves of the conceptus became
visible at 7 weeks of pregnancy.
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Fig. 3. Amniotic sac at different time
points of pregnancy in goats. (A) 3
weeks (B) 5 weeks (C) 7 weeks, and (D)
9 weeks.

DISCUSSION

The present study has focused on the early conceptus
development in the Black Bengal goats and provided the
basic information related to changes of growth and devel-
opment of conceptus with gradual progress of pregnancy
period, which may help to distinguish between normal
and abnormal pregnancy in the Black Bengal goat.

The crown-rump length (CRL) is the measurements of
length of embryo and fetus from the top of head (crown)
to the bottom of buttock (rump). It is typically deter-
mined from an ultrasonographic image and can be used
to estimate the gestational age. In the present study, we
determined CRL by direct measurement on the concep-
tuses for estimation of their probable age. In our study,
the CRL of conceptus was found gradually increasing with
the advancement of pregnancy period, which is expected
because of gradual growth and development of internal
organs, for example the heart and the lungs. Similarly, it
was observed that the lengthwise growth rate of embryo
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from 30 days of pregnancy and onward is approximately
linear in Norwegian breeds of goat (Lyngset, 1971) and
Egyptian Baladi goats (Amer, 2008).

In the current study, both the left and the right uterine
horns were gradually increased in almost similar pattern
with the advancement of pregnancy irrespective of the
number of conceptuses present in each horn. The result
also revealed that the diameter of both uterine horns was
remarkably increased from 5 weeks of pregnancy and on-
ward. It has been reported that volume of uteri increases
with the fetal age in sheep that is in agreement with our
findings (Robinson et al., 1977; Mufti et al., 2000). Uterine
distensions have also been reported during pregnancy in
sheep (Wani and Buchoo, 1990).

The amniotic sac is a cavity formed by amniotic mem-
branes, commonly called as water bag, in which the em-
bryo/fetus grows and develops until birth. In the present
study, size of amniotic sac gradually increased with the fe-
tal age. It was also observed no difference between length
and diameter of amniotic sac from 5 to 7 weeks of preg-
nancy, suggesting that the amniotic sacs maintain spheri-
cal shape in this particular stage of pregnancy in goats.
The reason behind this feature remains to be elucidated.
Interestingly, it has been demonstrated that the fetal mem-
branes grow more rapidly than the fetus itself to meet its
impending biological requirements during the early stages
of pregnancy in the Iranian goats (Khojasteh, 2012).

In the present study, we observed that allantoic fluid
production was gradually increased until 7 weeks and
then progressively reduced. The decreasing tendency
of amount of allantoic fluid from 7 weeks of pregnancy
might allow the rapid production of amniotic fluid from
7 weeks of pregnancy to further. The amniotic fluid helps
to cushion the conceptus from bump and injury and al-
lows the fetus to move freely inside the uterus. Similar to
our findings, it was reported that the amount of amniotic
fluid gradually increases with the advancement of preg-
nancy period in the Sahel goats (Waziri et al., 2012).

In the present study, the maternal influence (age, par-
ity, body condition etc.) on the growth and development
of the conceptus during early pregnancy was ignored.
The study was carried out on the samples obtained from
slaughterhouses. Thus, age, parity and body condition of
mother goats were unknown; however, such factors might
influence the growth and development of the conceptus,
which requires further investigation.

CONCLUSION

This study has provided the basic information about the
gradual changes in conceptus development in the Black
Bengal goat breed. The data obtained from this study can
be useful for better understanding of physiology of early
pregnancy in goat and to differentiate between normal
and abnormal development of conceptus during early
pregnancy period. Further study is recommended to in-
vestigate the detail conceptus development during entire
gestation period in Black Bengal goat by inseminating the
goats and collecting the samples after slaughtering of the

animals in a time-dependent manner.
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