www.meddiscoveries.org

D Med Discoveries

An open access journal of science and medicine

Article Type: Research article
Volume 2, Issue 5

Received: Apr 24, 2023
Accepted: May 15, 2023
Published Online: May 22, 2023

Appraisal to Prenatal Ovarian Traits in Morph-
Metric Aspects of Nili-Ravi Buffalo Bovine Fetus

Momen Khan'; Muhammad Saleem?; Farman Ullah***; Zohaib Ahmed Bhutto*; Sami Ullah Khan®>; Muhammad Altaf Hussain®;

Mohammad Salim®

Directorate General (Extension) Livestock and Dairy Development Department, Bacha Khan Chowk, Peshawar, Khyber

Pakhtunkhwa, Pakistan.

2Faculty of Veterinary and Animal Sciences, National Center for Livestock Breeding Genetics and Genomics LUAWMS, Uthal,

Balochistan, Pakistan.

3Key Laboratory of Agricultural Animal Genetics, Breeding and Reproduction, Education Ministry of China, College of Animal

Sciences and Technology, Huazhong Agricultural University, Wuhan 430070, Peoples Republic of China.

“Faculty of Veterinary and Animal Sciences, Lasbela University of Agriculture Water and marine sciences (LUAWMS), Uthal

Baluchistan, P/C-90150. Pakistan.

>Faculty Of Veterinary Medicine, Gadjah Mada University, Yogyakarta, Indonesia.

Forestry and Wildlife Management Department, University of Haripur, Haripur, Khyber Pakhtunkhwa, Pakistan.

*Corresponding Author: Farman Ullah

Email: farman_aup@yahoo.com & farman.vas@luawms.edu.pk

Abstract

This study aimed to evaluate the Nili-Ravi buffalo changes in fetal growth relationship with
crown rump length (C-R) ovarian at fetal ages from 51 to 290 days. In the methods, the weight,
size, and other proximate measurements were compared with the ovarian histology of female
sex were externally differentiated up to 56 days. In the results, a linear trend in increase be-
tween C-R length, age and body weight is observed. The mean weight of prenatal ovary from
51-70-day-old fetus was 18.8 + 2.33 mg which increased to 163.30 + 39.00 mg at 271-290
days of fetal age. Linear regression showed highly significant increase with age in right ovarian
weight (b=4.89, P <0.001), and left ovarian weight (b=4.79, P <0.001). In conclusion, the novelty
of the distinguished age for differentiating the fetus ovary could have critical information of
altered ovarian steroidogenesis in a way that might affect sexual maturation in Nili-Ravi Buffalo.
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Introduction

Among the animals which science has neglected the domes-
tic water buffalo serves as an outstanding example [1]. Scarce
information is available regarding the sex differentiation of
fetus in buffaloes. [2] reported that the sex of the fetus could
be distinguished at 56 days (C-R length, 3-4 cm) of gestation in
Iranian buffalo. Also, in Nili-Ravi buffalo, [3] reported sex differ-
entiation at 56 days of gestation. The body weight gain in male
fetus of Nili-Ravi buffalo is relatively slow from 96" to 170t days
but a sharp increase is observed in weight from 180" to 311

days of life [4]. The development of the fetal ovary has been
studied in various mammals, cattle [5], pigs [6], and rats [7].
The weight of the ovary increase steadily with the increase in
number of germ cell from 50" day post cotium in cattle [8] and
sharp increase is observed in the 9" month of pregnancy [9].
The sudden increase in weight of prenatal ovaries in buffalo
from the 8-10™" month of gestation coincided with development
of attrite vesicular follicles and with increase in maternal plas-
ma FSH level at that time for cattle [10-12]. It has been reported
that the development of fetal buffalo ovary is from weight 27 +
4.3 mg at 3 month to 94.7 + 39.00 mg at 9 months of gestation
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[13]. In which, no significant difference between the weights of
the right and left ovaries during this period.

[14] reported in Nili-Ravi buffalo a gradual increase in ovar-
ian weight in the early fetal life and rapid increase in later stages
of development. [15] mentioned that oocytes were maximum
at crown-rump length of 40.5 cm (110" days of gestation);
thereafter, oocyte number decreased suddenly in cattle. Pri-
mordial follicles were first observed in prenatal development
of the Egyptian buffalo ovary at crown-rump length of 6 cm (56
days) [16]. In bovine fetal ovary primary follicles were formed
at a crown rump length of 15 cm (86 days) but their number
decreased later in pregnancy [17]. Steroid hormone influences
the development and maturation of the fetus during intrauter-
ine life and later, the induction of parturition [18]. [19] reported
that bovine fetal ovary is steroid on genetically active in utero.
At the 9" and 10* month of bovine fetal ovary hormonal activity
is indicated by the formation vesicular follicles [20]. The bovine
fetal ovary synthesizes and secretes oestradiol-17 beta in vitro,
when the sex of embryonic gonads is morphologically distin-
guishable at 45 £ 3 days: 3.0 to 3.5 cm in crown rump length.

[21] mentioned that cultured bovine fetal ovaries secreted
17-B oestradiol, which measured by radioimmunoassay, from
pre-implantation age 32-35 days. 1.8-2.5 crown-rump length
(C-R length) and post-implantation embryos (age 36-85 days,
2.6-12.4 cm C-R length). First measurable amounts of 17-f oes-
tradiol ranged from 1.16-2.22 ng/ovary/24h for the 3.3-8.0 cm
C-R length, but such hormone is not detectable for 8.1-12.4 cm
C-R length. [22] reported that in mixed umbilical cord blood of
cow fetus estradiol concentration ranges increase of estradiol
plasma concentration observed during the growth of the domi-
nant follicle. A positive correlation between blood flow in the
uterine and ovarian arteries and the plasma estrogen concen-
tration during estrus.

The present research work is designed to study the develop-
mental aspect of reproduction in Nili-Ravi buffalo fetus regard-
ing the prenatal ovarian biometry, and histology. This work was
initiated in this lab with the aim to develop this aspect of study
of development, and to make available preliminary information
in this regard.

Materials and methods
Fetuses

Female fetuses of Nili Ravi buffalo were collected for this
study from Sihala Abbatoir, Islamabad. After the slaughter-
ing of the animals, these fetuses were collected immediately.
These fetuses were from the age of 58 to 290 days. They were
grouped in twelve with intervals of twenty days.

Measurements

Fetuses were weighed to the nearest gram and body length
was measured from the highest point of the head to the most
caudal extent of the tail to the nearest centimeter. (Crown to
rump, C-R). The approximate age of fetus was calculated follow-
ing the method already established in the reproductive endocri-
nology laboratory, Quaid-i-Azam University.

Y=a + bx

Where Y is C-R length (crown rump length) “a” is the inter-
cept “b” is the regression coefficient “x” is the age. Y = -11.27
+0.3063 x.

Collection of ovaries

A “V” shaped incision from umbilical cord to the caudal end
of the body on ventral side was given to expose and dissect out
the ovaries. Ovaries were weighed to nearest milligram and
their length and width was measured in millimeters. After this
the selected ovaries were fixed for histological studies, while
others were stored at -20 Centigrade in deep freezer.

Histology

Ovarian histology of fetuses at the age of 2, 3, 4, 5, and 6
months was carried out. Histology consists of fixation and stain-
ing of tissues. After dissection ovaries were fixed in sera for 4-5
hours. Composition of sera was as follows: 60 mL Absolute al-
cohol, 30 mL Formaldehyde, and 10 mL Glacial acetic acid. Then
the tissues were dehydrated as below in ascending grades of
propanol as follow: 70% propanol (4-5 h), 80 % propanol (over-
night), 90% propanol (2 h), 95 % propanol (2h), and 100 % pro-
panol (4-5 h). After completing dehydration, the tissues were
transferred to cedar wood oil until they became clear and trans-
parent. The tissues were then embedded in paraplast by the
following process: Benzol | (10 min), Benzol Il (10 min), Benzol +
paraplast (2 min; 60°C), Paraplast | (morning; 60°C), Paraplast II
(overnight; 60 °C), and Paraplast Il (morning; 60°C). In the eve-
ning the tissues were ready to make blocks. The tissues were
sectioned at a thickness of 5-6 um by using Reichert microtome
and stretched at 60 degrees centigrade on Fischer slide warmer.
After deparaffinization, the slides were transferred to xylol for
15 minutes to remove any remaining wax. The tissues were
then hydrated in the descending grades of alcohol, washed in
tap water and stained in Harris Hematoxylin. After that the tis-
sues were dehydrated in the ascending grades of alcohol, coun-
ter stained with eosin and microphotographed [23].

Statistical analysis

The results were analyzed for significance by analysis of vari-
ance test (ANOVA). The variation in length, width and weight
of right and left ovary as well as both ovaries of fetal age were
studied at an interval of 20 days and thus arranged in twelve
groups.

Results
Gross morphology

Present study reveals that the sex of the buffalo fetus is ex-
ternally differentiated at the age of 56 days. Female Nilli Ravi
buffalo fetus possesses a pair of ovaries which are situated in
the abdominal cavity. Each ovary is an oval shaped structure
and appears whitish in color during the early fetal life (130
days) while it becomes pinkish in color as the fetus advances in
age. Data on estimated age, body weight, right and left, ovarian
weight, as well as both ovarian weights collectively, right, and
left ovarian length and width of the Nilli-Ravi buffalo fetuses
of different ages are presented in Table 1. Mean + S.E of fetal
length, ovarian weight, length and width increase linearly as the
age of the fetus advances are presented in Table 1.
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Table 1: Fetal weight with increase in age.

CR ::gth (‘;:g;) we:z::I ) C-R(l:r‘\)g th Age (days) | Fetal weight (g)
6 56 10 32 141 1270
10 69 32.6 38.5 162 2250
10.5 71 42 40 167 2250
11 73 34.67 40.5 169 2930
11.5 74 39.74 41 171 2750
13.5 81 85.17 45 184 3500
17.5 94 138.95 52.5 208 6500
18 96 177.68 53 210 6080
19 99 413.1 54 213 5500
27.5 127 750 71.5 270 12750
28 128 750 78 290 20000
Body Weight

At the age of 65 + 1.7 days (C-R length 8.62 + 0.515 cm) the
body weight of the fetus was 21 + 2.89 g. Body weight increas-
es linearly with age of the fetus, at the age of 290 days body
weight of the fetus reaches 20 + 1 Kg (Table 1, Figure 1, b and c).

CRL{em)
Weight(g)

— o
20 200 270 o s p 120 150

Age (Days)

Weight (Kg)

160 190 220 260 2600 at0

Age (Days)

Figure 1: (a) age related changes in the body length (C-R) of female
buffalo fetus from 56-290 d of fetal life. (b,c) Relationship between
the age and fetal weight of the female buffalo fetuses (56-290 d).

Ovarian Weight

The present study reveals that there is an increase in ovarian
weight from 51 days to 290 days of fetal age (Table 2). During
this period the mean weight of the right ovary (30.25 + 2.15
mg), and left ovary (29.59 + 2.17 mg), and both ovaries (59.82
+ 4.27 mg) is shown in Table I. During the early fetal age (51-
70 days) minimum ovarian weight was observed. An increase in
weight is observed up to 110 days in right, left, and both ovaries.
From this period onward up to 210 days of fetal age there is no
appreciable change but an increase is observed from 211 to 290
days (Table 2, Figure 2 a,b,c) reaching a maximum at 290 days.

Table 2: Nili-Ravi buffalo fetal C-R length, ovarian weight, and size with change in age.

Ovarian weight (mg) Ovarian size (mm)
C-R length Age group (days) Right Left Both Right Left
(em) weight (mg) Length Width Length Width

06-Oct 51-70 8.8+ 1.46 10.00+1.30 18.8+2.33 3.38+0.23 2.05+0.13 3.26+0.20 2.43+0.17
10.5-14 71-90 15.17+1.31 14.92 +1.05 30.08 £2.28 4.57 +0.20 3.40+0.24 4.57+0.19 3.25+0.11
17-22 91-110 27.13+2.44 26.13+£2.15 53.22+4.51 5.14+0.16 3.86+0.14 4.86 +0.15 3.65+0.12
25-28.5 111-130 31.67 £4.55 2417 +4.74 60.83 £9.23 5.04 +£0.21 4.1+0.20 5.03+0.20 3.75+0.62
32-34 131-150 22.25+1.03 25.25+3.17 47.5+3.79 4.68 +0.28 3.31+0.06 4.70+0.17 3.15+0.62
38.5-40.5 151-170 30.67£1.76 27.00 £ 2.08 57.67 £3.38 5.68 £0.20 4.02+£0.15 5.55+0.22 3.45+0.02
41-47 171-190 34.11+3.25 35.33+3.91 69.44 +7.08 5.52+0.12 3.95+0.10 5.61+0.18 3.81+0.12
52.5-53 191-210 35.75+4.89 34.25+5.79 70.00 £ 10.64 6.13 +£0.52 4.11+0.40 5.76 £ 0.49 3.65+0.20
54-57.5 211-230 58.00 £9.07 53.00 £9.29 111.00 £17.79 6.35+0.30 4.15+0.25 6.01+0.20 4.43 +0.02
60 231-250 37.5+3.46 38.00 +£4.00 75.05+7.5 6.47 £0.22 3.95+0.35 6.12+£0.37 3.95+0.50
67.5-71.4 251-270 56.0 £ 12.94 51.75+12.47 107.75 £ 25.10 6.57+£0.50 4.01+0.28 6.75+0.79 3.37+0.28
78 271-290 80.0 £ 10.00 83.00 + 29.00 163.00 * 39.00 8.80+1.20 5.15+0.50 8.00+0.20 4.80+0.70

30.25+2.15 29.59 +2.17 59.82 +£4.27 5.20+0.13 3.71+0.08 5.08 £0.13 3.51+0.08

Figure 2: (a,b,c) Age related changes in the weight of right ovary of
buffalo fetus from 51-70 to 271-290 d of fetal life. A-B= Calculated
regression line.

The mean weight of left ovary (29.57 + 2.17 mg) throughout
fetal life is not significantly different (P > 0.9) from that of the
right ovary (30.25 + 2.15 mg) and shows the same pattern of
increase in weight like right ovary with the advance in fetal age.
Similar trend in increase in both ovarian weights is observed.
Coefficient of regression was calculated to observe sequential
changes of right, left and both ovaries weight with the advance
in fetal age. Regression analyses of variance for right, left and
both ovarian weight shows a highly significant increase with the
advance in fetal age (Table 3).
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Table 3: Analysis of variance of regression of right, left and both
ovarian weight on fetal age in Nili-Ravi buffalo.

Organ Item d.f. S.S. M.S. | F-value P-Value
Right ovarian Linearregression | 1 3421.13 3421.13 38.38 <0.001
weight Error 10 891.46 | 89.14
Left ovarian | Linearregression | 1 |3291.17 3291.17 35.69 <0.001
weight Error 10 | 922.03 92.2
Both ovarian | Linearregression | 1 | 1346.71|1346.71 38.17 @ <0.001
weight Error 10 1 3527.02  352.7

P-value of right ovary= 4.89, P-value of left ovary=4.79, P-value of both
ovary=9.70.

Length and width of ovaries

The mean length and width of the right and left fetal ovary
from 51-290 days is 5.20 £ 0.13 mm, 3.17 £ 0.08 mm and 5.08
+0.13 mm: 3.51 + 0.08 mm respectively. The lowest length and
width of right and left ovary is observed during 51-70 days of fe-
tal life (Table 2) a slight increase occurs from this stage up to 190
days. Whereas from this stage onward there is gradual increase
in length and width of the ovaries up to 270 days of fetal age.
During the later fetal period (271-290 days) maximum values
are observed (Table 2, Figure 3 a, b; Figure 4 a, b).

“Age Group (days)

Figure 3: (a,b) Age related changes in the size of right ovary of buf-
falo fetus from 51-70 to 271-290 d. A-B= Calculated regression line.

Coefficient of regression was calculated to observe sequen-
tial changes with the advance in fetal age. Regression analy-
ses of variance for the length and width of right and left ovary
showed a highly significant increase with advance in fetal age
(Table 4).

Table 4: Analysis of variance of regression of right, left and both ovarian weight on fetal age in Nili-Ravi buffalo.

Organ Item d.f. S.S. M.S. F-value P-Value
Linear regression 1 16.68 16.68 49.76 <0.001
Right ovarian length
Error 10 3.356 0.334
Linear regression 1 2.47 2.47 13.07 <0.001
Right ovarian Width
Error 10 1.89 0.19
Linear regression 1 13.75 13.75 71.25 <0.001
Left ovarian Length
Error 10 1.93 0.19
Linear regression 1 2.08 2.08 10.46 <0.001
Left ovarian Width
Error 10 1.99 0.19
P-value of right ovary length= 0.34, P-value of right ovary width= 0.13, P-value of left ovary length=0.31, P-value of left ovary width=
0.12.
Histology Age 61 days (C-R Length 7.5 cm)

Study of the cross section of the ovary during various fetal
ages reveals that ovary is lined by thin surface epithelium on its
outer periphery; below the surface epithelium tunica albuge-
nia is observed which 4-5 cells in thickness are Tunica albuge-
nia becomes thick with the increase in age of the fetus. Ovary
is not distinguishable in cortex and medulla from 61-102 days
(C-R length 7.5-20 cm) of fetal life. From 11 days onwards the
cortex and medulla are distinct. The cortex possesses variable
number of oogonia, oocytes and follicle at different develop-
mental stages. Oogonia have spherical darkly stained nuclei and
lightly stained cytoplasm. Oocytes are characterized by mitotic
activity of their nuclei. Primordial follicle consists of oocyte and
surrounding granulosa cells. The mitotic activity in oogonia is
observed at the age 73 days (C-R length 11 cm) which results in
the formation of oocytes and these oocytes are present up to
the age of 184 days (C-R length 45 cm). The primordial follicles
are formed from day 57 onward, but greater numbers of fol-
licles are present between 118 to 210 days.

Present study reveals that the ovary at the age of 51 days
is not differentiated into cortex and medulla. It is lined by very
thin surface epithelium on its outer periphery which consists of
flattened cells with darkly stained elongated nuclei. Below the
surface epithelium is tunica albugenia which is 4-5 cells thick
and possess flattened darkly stained cells (Figure 4).

(b)

Figure 4: Photomlcrograp-h of cross section of N|I| Ra\%buffz;‘lo fe-
tal ovary at 61 d. (a) Surface epithelium (se) and tunica albugenia
(t)x224. (b) Higher magnification of (a) portion showing the ovary
from the primordial follicle (pf) oogonia (og) and oocyte (o) x660.
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Ovary is mainly filled with oogonia and somatic cells. The oo-
gonia lies in cell syncytium below the tunica albugenia. While
in the middle of the gonad oogonia are scattered through the
tissues. The oogonia have spherical darkly stained nuclei and
lightly stained cytoplasm (Figure 4a,b). Somatic cells are of vari-
able shapes and sizes.

Age 102 days (C-R Length 20 cm)

At this fetal age the outer periphery of the ovary is lined
by surface epithelium. Cells of the surface epithelium are flat-
tened, darkly stained, and thickened. Size of the tunica albuge-
nia is also increased. Demarcation between cortex and medulla
is seen. And it is noted that the medullary region is smaller than
the cortex. The cortex is composed of oogonia, oocytes, primor-
dial follicles, and somatic cells. Oogonia are fewer in number
as compared to previous stage. Meiotic activity of oogonia like
zygotene, leptothene and diplotene are variable. Therefore, oo-
cytes are abundant. Primordial follicles are seen with few gran-
ulaosa cells which are elongated while others possess cuboidal
shaped granulosa cells. Granulosa cells have darkly stained nu-
cleus. The nucleus of the oocyte within the primordial follicle is
spherical and darkly stained while cytoplasm is slightly eosino-
philic. Medulla consists of somatic cords, reti ovarii and blood
vessels (Figure 5 a,b and Figure 6).

6&5 o i
LT = |
-L[A‘?f,‘ig%ﬁ',, \gﬁ\aﬁ i |
' -'“Qi&\’g’ i E‘glg‘!
ﬁ?l “"i';l - fl..naiﬁ’ P “P:—If

Figure 5: Photomicrograph of cross section of Nili-Ravi buffalo fe-
tus illustrating (a) oogonia (og) and oocyte (o), primordial follicle
(pf), and blood vessels (bv) x112. (b) Higher magnification of (a)
portion showing the primordial follicle (pf), Zygotene (Z), diplotene
(d) and leptotene () H.E x224.

. “‘ ! { b »? / k
Figure 6: Photomicrograph of cross section of Nili-Ravi buffalo fetal

ovary at 120 d. Zygotene (Z), diplotene (d), Surface epithelium (se)
and tunica albugenia (t), and leptotene (I) H.E x224.

Age 126 days (C-R Length 27.5 cm)

In this stage cells of the surface epithelium are flattened in
shape, having darkly stained nuclei. Tunica albugenia has in-
creased in size. The cortical size has decreased. Oogonia are
same in number as in 102 days ovary. However, the number of
oocytes has decreased. In comparison to these the primordial
follicles are greater in number (Table 5).

Table 5: Changes in the population of oogonia, oocyte and pri-
mordial follicle with age.

C-Rlength (cm) | Age (days) = Oogonia Oocyte Primordial follicle
7.5 61 +++ - -
8 63 +++ - -
10.5 71 +++ - -
11 73 +++ + -
13.5 81 +++ +++ -
15.5 87 ++ +++ +
16 89 ++ +++ +
19.2 99 + +++ ++
20 102 + +++ ++
25 118 + ++ +++
27 122 + ++ +++
27.5 126 + + +++
335 146 + + +++
34 148 - + +++
36 154 - + +++
38 161 - + +++
42.5 176 - + +++
44 180 - + +++
45 184 - + +++
53 210 - - +++
63 242 - - ++
70 265 - - ++
77 288 - - +++

Primordial follicles consist of oocyte surrounded by flattened
and cuboidal shaped granulosa cells. Most of the follicles are
completely encircled by the granulosa cells apart from few
which are surrounded by 3-4 granulosa cells (Figure 7a, b).

Figure 7: Photomicrograph of cross section of Nili-Ravi buffalo fetal
ovary at 126 d. (a) Surface epithelium (se) and tunica albugenia (t)
x (b) cortex of the ovary from the primordial follicle (pf) oogonia
(og) and oocyte (o) x224.
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Age 146 days (C-R Length 33.5 cm)

In this fetal age the cellular arrangement of surface epithe-
lium is the same as observed in the previous stage. The size of
the tunica albugenia appears slightly increased from the previ-
ous age. There is not such change in the organization of oogo-
nia, oocytes and primordial follicles in the cortex. But the num-
ber of oocytes has decreased whereas primordial follicles are
abundant. At this stage almost all the follicles are completely
encircled by granulosa cells (Figure 8a, b).

Figure 8 Photom|crograph of cross section of Nili-Ravi buf'falo fe-
tal ovary at 146 d. (a) Surface epithelium (se) tunica albugenia (t)
oogonia (og) and oocyte (0) x224. (b) Magnified portion of (a). The
primordial (pf) at x 560.

Age 184 days (C-R Length 45 cm)

At this fetal age surface epithelium consists of cuboidal cells
with darkly stained nuclei. Tunica albugenia is highly developed
and thicker. Cells of the tunica albugenia are loosely arranged
elongated and have darkly stained nuclei. The size of the cortex
is decreased while medullary area is increased. The Ovarian cor-
tex is full of a greater number of primordial follicles of variable
sizes which are completely arranged. Some of the follicles have
developed multilayers of granulosa cells while other follicles
have single layer of cuboidal shaped granulosa cells (Figure 9a,
b and Figure 10).

Figure 9: Photomicrograph of cross section of Nili-Ravi buffalo fetal
ovary at 184 d. (a) whole ovary, cortex (c), mdulla (m) and rete
ovary (ro) at x22. (b) Magnified portion of (a) showing Surface epi-
thelium (se) and primordial (pf) at x 560.

Figure 10: Photomicrograph of cross section of Nili-Ravi buffalo
fetal ovary at 184 d showing enlarged primordial (pf) at x560.

Discussion

In the present study on Nili-Ravi buffalo an increase in the
fetal C-R length and body weight with the increase in age was
observed. Similar results were reported by [24] in cattle in Iran.
A rapid increase in fetal age, a sharp increase in weight howev-
er, is observed from 141 days to 290 days of fetal age. [25] sug-
gested in domestic animal that early slow gain in weight com-
pared to C-R length is because weight is a variable factor. Also,
the cattle weight change is not linear but increase with age up
to [26,27]. Also, sex differentiation is observed at fetal age of 56
days, prior to this age fetus sex differentiation occurred at the
30" days of gestation [28]. The sex of fetus is distinguished ex-
ternally at 50 days of gestation in Indian buffalo [29]. In which,
the weight of right ovary and left ovary combined together is
59.82 + 4.27 mg from 50 to 90 days. Also, comparable increas-
es in ovarian weight in Indian buffalo from 2 months (16.45 +
3.68 mg) to the end of gestation (148.0 + 20.00 mg) [30,31].
Linear regression shows highly significant increase with age in
right ovarian weight (b = 4.89, F = 38.38, P <0.001), left ovarian
weight (b = 4.79, F = 35.69, P <0.001), and both ovaries com-
bined together (b = 9.70, F = 38.17, P < 0.001). [32] reported
that the weight of the right ovary (RO) was greater than left
ovary (LO) (P <0.05) with 0.393 +0.04 g for RO than LO with
0.355 £ 0.05 g. In Nili-Ravi buffalo ovaries in the 3@ month of
fetal age (30.08 % 2.28 mg) and 9" month of fetal age (163.0 +
39.00) are heavier compared to Egyptian buffalo in the same
fetal ages (3™ months — 27.0 = 4.3 mg; 9™ month 94.7 + 39.0
mg) [33,16,34].

In Nili-Ravi buffalo fetus length (P < 0.001) and width (P <
0.001) of right and left ovaries increase significantly with the
increase in age. This information is, however, not reported for
buffalo fetuses from other countries. The histological study in
Nili-Ravi buffalo fetal ovary showed that oogonia are abundant
at 2 months of age. As the oogonia decreased during the 4th
month of fetus and oocytes started appearing in tissue. Also,
there are very rare oocytes and abundant oogonia in the ova-
ry of buffalo at the age of 4 month [15]. However, in Nili-Ravi
buffalo oogonia from 5 month fetal age onward were not ob-
served. In this study meiosis is observed in the 3™ month of fetal
age whereas in cows meiosis starts between 75-80 days of fetal
age [14]. In this study differentiation of cortex and medulla is
observed at the age of 4" month of the fetus in Nili-Ravi buffalo.
Oocytes are mostly towards cortical portion with few primordial
follicles towards the cortico medullary region.

The same arrangement of oocytes is observed in the prema-
ture mice [34]. Primordial follicles in Nili-Ravi buffalo fetal ovary
are from 118-288 days of gestation. [35] also observed similar
results in Nili-Ravi buffalo. In the present study prenatal ovary
in Nili-Ravi buffalo tunica albugenia become thick with the in-
crease in age of the fetus. [16] reported in camel that tunica
albogenia become thick with increase in age. In vitro estrogen
production by fetal ovary has been studied in various animals,
like rat, and bovine [36,7].

Conclusion

It can be concluded from this study that fetal ovarian and
serum estrogen concentration significantly increased with the
advancing fetal age, a phenomenon contrary to other mammals.
In which, the postpartum can stimulate follicular growth in the
buffalo’s fetal ovary. With the introduction of a fertile bull in
both groups, the treatment resulted in a better pregnancy rate
in the Nili-Ravi Buffalo from the experimental group. However,
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the mechanism of the beneficial effect in multiparous buffaloes
remains to be elucidated in further investigations in a larger
number of animals.

Highlights

Sex differentiation and changes in fetal growth are related
with crown rump length ovarian. Linear regression showed sig-
nificant increase with age in right ovarian weight (P <0.001).
Histology showed that ovaries at 118 days ovary was distin-
guishable in cortex and medulla. Nili-Ravi buffalo fetal ovary
showed that oogonia are abundant at 2 months of age. Oogo-
nia decreased during 4th month of fetus and oocytes started
appearing in tissue.
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