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SUMMARY

Normal genitalia (242 out of 293) from healthy, non-pregnant
slaughtered buffaloes were taken freshly and dissected. Ovaries were
examined to determine the reproductive status of animals. Dimensions
and weight of each ovary and Corpus Luteum (CL) were measured.
Number of follicles per animal was counted and their diameter was
measured, and then follicular fluid was aspirated using an 18-gauge
needle, fitted with stopper glass bottle and electric suction pump. Pooled
samples were examined under a stereomicroscope to identify and
evaluate the oocytes. The results showed that ovaries with CL were
significantly larger (P<0.01). CL represents 30.1 £ 0.81% of ovarian
weight. Seasons have no significant effect on both criteria. Total number
of follicles per ovary was higher during spring than other seasons (2.15
versus 1.9 summer, 1.8 autumn and 1.5 winter). Numbers of follicles
(>0.9 cm) per ovary were much lower in summer than other seasons
(0.27 versus 0.43 spring, 0.42 autumn and 0.37 winter). Total number of
recovered oocytes was 563, and among them 477 was intact (good with
comulus 3-4 layers). The incidence of intact oocytes was higher in
medium and large follicles than smaller ones { 92.3 % , 88.9 % and 71.8
% respectively. The average recovery rate was 90.2% from 624 aspirated
follicles without marked variations between seasons. It was suggested
that summer seemed to be unfavorable for similar studies due to the
lower number of medium and large follicles having high incidence of
intact oocytes leading to further successful studies.

Key words: Buffalo, season, ovary, oocytes, follicles

INTRODUCTION

The technology of in vitro fertilization still facing a lot of
difficulties in buffaloes .The origin of the oocytes is of critical value in
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soqr—s;ﬂugn’[er r worm saiing. in cows anc buffzloes, Ectors ¢ o (1982
anc Yousa: anc borl?*t (2\}(}3 cited that oocvies from ana ozr ovaries

displeyed a size-cependan® ability to uncergo meturatior ana cocvies
larger than 4 mm can give better resuits f IVV and [VF. Ir addiiior,
Neglia ef @f mentioned tnat aspirated cattle oocytes had significant
higher cieavage rate than buffalo { 83,9 % versus 64.8% )

Abdoon and Ka"‘ il f2001, found that slicing of ovarv producec

higher oocvies recovery rate than aspiration but percentages of fair, poor
and denuded oocytes were alsc higher. Sharma and Taneja (2000}
recorded thar individual follicie isolation yielded the highest number of
oocytes per ovary when compared with other mathods. Moreover, the
presence of corpora iutea significantly raised the number of foliicles and
number of good qua”tv oocytes. However, good quality oocytes wers
recovered from ovaries of cycling buffaloes at days !-3 and 10-16 of the
estrous cycle (Abdoon and Kandii, 2001).

Suzuki ef al {1992} and Abdocn et a! (2001} reported that buffalo
oocytes surrounded by mulii-lavers of cumulus cells had a significant
higher rates for [VM and IVF than partially surrounded or denuded
oocvtes. The cumulus cells surrounding the oocwies are essential to
facilitate the transport of nuirients and signals into and out of the cocvtes
(Anderson 1991).

In order to optimize the IVF technology in buffalo,
Ravindranatha et al (2003) suggested that storage of ovaries at 4 C° for
12 or 24 hour significantly reduced the developmental potential o
oocytes. Kumar et al (1997) established a biphasic relationship of orowtn
between ococytes diameter and follicular size in ovaries from slaughtered
buffaloes. It was conciuded by Raghu et al (2002) that the larger the size
of the follicles the greater the in vitro development and competence of
buffalo oocytes.

The body condition score (3-5 degrees) of buffalo was recorded
by Ahmed ef af {1999) to improve the oocytes quality. Nandi et al
{2001) found that more oocytes were recovered per ovary during the cool
period of the year than during the hot period in Indian buffaloes.
Reproductive efficiency in buffalo cows is hampered by many factors
including the season. Osman (1984), El Naggar e a/ (1985), Abdoon et
al (1992), Srivastava and Pant (1999) and Sing ef al {2000) gave an
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ample information about the domination of ovarian sub-function in water
buffalo during the dry hot period of the year.

The current investigation was carried out to emphasize the effect
of seasons on ovarian morphology as implicated to the quality of oocytes
in slaughtered buffaloes.

MATERIALS and METHODS

Collection of genitalia:

From a local slaughterhouse, 293 genitalia were taken freshly
from adult healthy buffalo cows and immediately brought to the lab
within an hour (20 km distance). The materials were collected during a
whole year. Abnormal, pathologically affected genitalia were excluded
and the study included finally 242 pair ovaries out of them 3 contained
large dermoid cysts. Further 10 ovaries with corpora lutea were taken
from pregnant genitalia (less than 2 months) for comparative studies.

Thorough morphological examinations were done to classify the
reproductive condition of the animal into: proestrus, estrus, metestrus
and diestrus according to the ovarian structures. Intact ovaries were
taken, washed with water and kept in a dish with normal saline.
Dimensions and weights of each ovary and corpus lutea were performed.
Numbers of follicles were counted per each ovary and per animal. Their
diameters were measured to the nearest 1/10 ¢m using a caliber.
Follicular fluid aspiration:

Ovaries with follicles were plotted with filter paper. An electrical
suction pump, fitted with a sterile stopper glass bottle and a receiving
sterile conical flask connected to a rubber tube with 18 gauge needle
were used to puncture and aspirate the follicular fluid. At the end of each
collection, few ml of saline were drawn to avoid any oocytes losses. Pool
samples in the flask were transferred to a sterile test tube and kept
vertically for 20 minutes before microscopic examination. Attention was
paid to collect the pool samples according to the size of the follicles in
many cases.

Oocyte-Cumulus Complexes (OCCs) recovery and evaluation:

Using a lab water pump the supernatant fluid in the test tube was
removed. The rest portion containing the oocytes was transferred to
small petri dishes and examined under a Stereomicroscope to identify,
count and evaluate the oocytes according to Yong and Lu (1990). Some
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oocytes were aspirated with a mouth pipette. fixed on slide and stained
with aceto-orcine and Gemsa stains for further investigations.
The results were recorded as:
Intact good quality oocytes:
With cumulus > 2 Javers and homogenous cytoplasm
Denuded bad quality oocytes:
With cumulus < 3 layers.
Statistical analysis:
All data were subjected for statistical analysis according to
Snedecor and Cochran (1980} and the Costat Computer Program (1986).

RESULTS

The biometrical studies of the ovaries from slaughtered buffaloes
as related to seasons are presented in Tables 1-4. It 1s evident from these
findings that no significant difterences could be traced in the dimensions
and weights of the ovaries between seasons as well as between the right
and left side. The 3 ovaries with dermoid cysts were much larger in size
and varied in weight between 8-12 gm and excluded from the data.

On the other hand significant differences were proved between
the different conditions of the ovaries within seasons and as well among
all organs (Tables 5). Ovaries carrying corpora lutea and follicles were
the largest while static ovaries were the smallest. Ovaries with corpora
lulea alone or follicles alone lies in between with regard to dimensions
(Length, breadth and thickness) and weight.

Table 6 summarized the weights of corpora lutea as related to
their ovaries. Significant differences between seasons were not evident
and the average corpus luteum weight represents about 1/3 of the intact
ovary. Moreover, the corpus luteun periodicum was significantly
(P<0.05) smaller than that of pregnancy (1.59+ 0.04, n= 1|58, versus
2.12 + 0.2 gm, n=10).

As far as the numbers of follicles per ovaries are concerned,
table 7 showed their results according to their diameters in different
Seasons.

There is no marked difference between the right and left ovaries.
However, during summer the percentages of large follicles (>0.9 cm)
represented only 16% of the total follicles while during autumn, winter
and spring the percentages were 31%, 32% and 26% respectively. Per

-
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ovary the average number of large follicles (> 0.9 cm) was low in

summer U.IN, VErsus UM spr!ng 84& autumn and 0.37 winter.

The number of small follicles (< 0. 4 cm) per ovary was higher
in summer than any other seasons (0.9 summer versus 0.32 autumn, 0.24
winter and 0.6 spring). It is evident from these findings that during
summer the incidence of large follicles per ovary decreased while that of
small follicles increased. Moreover, the incidence of ovaries without CL
and or follicles (static ovaries) was relatively higher in summer than
other seasons (22.9 % summer, versus 10.8 % autumn, 20.8 spring and
18.9 % winter.

The total number of follicles per ovary (Table 8) was higher
during spring than any other seasons. The relatively high incidence for
the number of follicles per ovary during summer (1.94) was attributed to
the high incidence of small dormant follicles (< 0.4 cm) per ovary in that
season (57.6 % versus 32.5% autumn, 31.8% winter and 42.9% spring).

The intact good quality oocytes of buffaloes were surrounded by
variable thickness of cumulus, more than 3 layers, within a condense
homogenous cytoplasm. Qocytes surrounded by less layers or dispersed
granulosa cells were considered denuded and of bad quality.
Degenerated or abnormal shaped oocytes were among this group. The
average recovery rate for all oocytes (Table 8) was 90.4 % from 624
aspirated follicles (77.1 % for intact and 13,3 % for denuded oocytes).
Moreover, the average number of oocytes per ovary was 1.68. The
recovered total oocytes per ovary was higher in spring followed by
summer, autumn and winter but the differences were not significant.

Regarding the effect of follicular size on oocytes quality, 63
intact oocytes were recovered from 76 follicles with variable size. The
incidence of good quality oocytes was 92.3 % in medium size follicle
(0.4-0.9 cm ) versus 88.9 % in larger and 71.8 % in smaller follicles.

DISCUSSION

The low efficiency of superovulation and embryo transfer
program in buffalo lead to an increasing interest for in vitro embryo
production technologies to faster the propagation of superior germ plasm
in this species (Gasparrini, 2003). The available literature reviewing an
ample evidence about the factors influencing the quality of oocytes
obtained from abattoir for such purposes. The integral effect of season
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on in vitro oocytes maturation and fertilization appeared lacking and
needs certain elucidation.

The obtained resuits showed variations between seasons in the
biometrical data of the ovaries but not at a significant levels. The
prevalence of ovaries without CL and F in summer coincides with the
recent investigation of Ahmed (1997). In harmony with these findings,
Hemieda (1988) and Eltohamy (1994) cited that ovarian inactivity during
the dry season of the year (June-November) was high. However, the
significant differences observed in weight between the different cyclic
conditions of the ovaries, support the findings of Farrag (1978) and
Osman (1984) that ovaries with CL and F were larger than ovaries
without any of both . The significant difference between CL grvidatis
and CL periodicum weights might reflect the huge tasks for progesterone
production during early pregnancy in buffaloes. Between seasons, no
valuable differences could be traced in CL weight as related to the
ovarian weight. However, Abdoon ef al (1992) recorded higher levels of
progesterone during the luteal phase of the cycle in summer, autumn and
winter than spring.

It is concluded from the biometrical investigations on buffalo
ovaries that seasons have no significant effects on their size or weight.

In concern with the number and diameter of follicles per ovary,
the obtained results showed marked reduction in the incidence of large
follicles (> 0.9 ¢m) during summer (0.27 versus 0.38 1n other seasons).
In addition, the increased number of small follicles ( < 0.4 ¢cm ) per ovary
in summer than other seasons (0.9 versus 0.38) leads us to the persuasion
that inactive ovaries were dominated in such dry hot season in Egypt.
Singh et al (2000) cited that reproductive efficiency is hampered in
Indian buffalo by poor estrus expression in summer.

Ahmed (1997) reported that ovarian inactivity was prevailed
during the dry season of the year and in animals with poor body
condition score compared to green season and those with good body
condition score.

With regard to the incidence of intact good quality oocytes per
ovary, our results showed no significant effects for the seasons on such
critetia. On the other hand, the incidence of intact oocytes was higher
(92.3 %) in the medium sized follicles (0.4-0.9 cm) than either the larger
(88.9 %) or smaller follicles (71.8 %). Ectors et al (1995) observed that
better in vitro development occurred with oocytes collected from
follicles larger than 4 mm. Comparable results were recorded by Kumar
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et al (1997), Yousaf and Chohan (2003) who emphasized a size
dependent ability between follicles and oocytes to obtain better results
for IVF.

As a major conclusion from the present study, it seems possible
that summer can adversely affect the functional activity of the ovaries to
produce medium and large size follicles suitable to give high incidence
of good quality oocytes favorable for further successful IVF processing.
Thus, dry summer season might be not suitable for such technique of
breeding in buffalo.
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Table 1: Biometry of the ovaries in slaughtered buffaloes during Spring.

Values with different supcrscript for the same character differ significantly.

T OVAR- With Corpera Lutea only With Corpoera Lutea and Follicles With Faliicles only £ Withous Carpora Lutea or Follicles
|__iES {Static
Right Left Total Right Lefi Tatal Right Lef Total Right Left Total
; Average) (Average) {Average) (Average)
Length | 2.310.05 | 24+ 0.08 | 2.3+ 0.06*" | 2.420.08 | 2.5+ 0.07 [ 24 0.06"" | 2.2:£0.12 | 2.4£0.05 | 2.3+ 0.04" ; 2.0420.09 | 2.1-64 2.05 £ 0.07°
()
i Breadth | 1.51£0.06 | 1.7+0.12 1.6£0,09* 1.820.06 | 1.940.07 | LB730.05°" | 1.620.09 | 1.6£0.05 1.6+ 0.03° | 1.4 £0.06 L.3=0.07 | 1.4 £0.05"
(cm)
Thickn- | 1.3+0.03 | 1.4:0.08 | 1.43006" | 1.5£0.04 | 1.520.10 | 1533005 | 1.420.07 | 132004 | 1.4+0.03° | 11 20.06 | 1.200.09 | 1.2 $0.05°
ess (em)
Weight 4.210.2 4,6+0.4 4.5+032° 551035 | 553040 | 55+0.3"" 3.9+0.5 3.9+0.2 394902 2.5 +0.28 26203 2.75:0.19"
(c)
n (Tatal 3 10 13 23 13 36 24 30 54 16 11 27
= 130)
Incide-
nce 10.0% 27.7% 41.5% 20.8%
among
iotal
ovaries
% P05
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Table 2: Biometry of the ovaries in slaughtered buffaloes during Summer.

r OVAR- With Corpora Lutes anly FwWith Curpora Lutea and Follieles Wiath Foliicles only . Wathout Corpora Lulea vr Follicles
25 O H S S 3 (Statie) o
: Riaht Left Total Right Left Totzl Right Lelt Total Rigli Lot Total !
l.- (Average) {(Average) i fAverage) | L L __ ,(i“,E‘IE’JSSl,|
Leagth 242003 | 2.3£0.09 24+0.1° 254007 | 26£0.15 | 25 £008" | 21200 { 2.6+ 6.1 2.240.0%" | 214005 2.2: 00 2.1+ 0" |
! fcm) i [ 1 [ - J

| Breadth | 1.8£0.03 | 1.6820.06 170087 L8 011 ¢ LT0.06 | 1B £0.07* L3£0.05 © 1.5£0.08 | E5+0.04" 1.2 2007 5 PIOONE | LD

| (em) : Jom -
Thickn- | 1.5£0.08 | 1,51£0.08 1.5+0.06" 1.6 +0.05 | 1.610.08 | 1.6 £0.05*" 1L540.06 | 14+0.07 | 1.4+ 0.04" 1.2 20012 11006 [ 12 06T
| ess (em) | | 1 S
Weight 6.0£1.9 4.8+0.28 5.140.4" i 567204 | 592029 | 5.46 #0977 | 344617 | 4.620.5 3.9+0.2" 103 +0.4 274026 | 2.8 102"
3] ¢ A b e
n (Total 4 10 14 9 8 17 21 12 33 R 11 19 '
L =83 - - |
| Incide- |
nee 16.9% 20.5% 39.7°% 20 |

anong

total | i ;

| ovaries |

*r P05

Values with different superseript tor the same character differ significantly.

';',':“l j;ff\'\}«'

i L P
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Table 3: Biometry of the ovaries in slaughtered buffaloes during Autumn.

OVAR- With Cerpora Lutea only With Corpora Lutea and Follictes With Folhiwles only Without Corpora Lutea or Follicles
1ES - (Statie)
Right Left Total Right Left Tatal Right Left Total Right Left Total
(Average) (Average) {Average) ; (Average)
Length | 2.3£0.07 | 23+010 | 2.29£0.07° | 2.5+0.05 | 2.5£0.04 | 252 004" | 23201 | 2.220.06 { 2.2 0.05" | 1.920.1 212019 | 197 01"
{cm)
Breadth | 1.740.1 1,6 £0.05 | 1.6540.05° 1.7 +0.06 | 1.720.06 | 1.7 20.04*" | 1.5£0.05 | 1.4+0.05 | 1.4+ 0.03° | 1.1 £0.05 | 1.2+0,08 | 1.3 % 0.06°
cm)
Thickn- | 1.5+0.08 | 1.4 0,05 | [.440.05" 1.540.06 | 1.620.04 | 1.6 +6.04* | 1.520.04 | 1.4:0.04 | [.4£0.03" | 1.1 2004 | 1.2+ 0.06 | 1.18 £ 0.04°
ess (cm)
Weight | 4.540,23 | 5.0420.29 | 4.8+0.20° S7H0.09 | 5.6+0.20 | 5.6+0.20" | 4103 | 3.8+02 | 4.0:0.2° 25202 [2.7:021 | 2.6 x0.14°
_ {8}
n (Tatal 12 14 26 13 23 41 39 34 73 9 8 17
= 157) |
Incide-
nce
among 16.6% 26.1% 39.7% 10.8%
total
ovaries
*= P<i).05

Values with different superscript for the same character differ significantly.
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'I'able 4: Biometry of the ovaries in slaughtered buffaloes during Winter,
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Table 5: Biometry of the ovaries in slaughtered buffaloes as related to
their conditions among all samples.

Conditions of the ovaries
Biometry of | With corpora lutea  With corpora lutea  With follicles only Without corpora
ﬂIE' and follicles lutea or follicles
ovaries (Static)
Length (cm) 2.33+0.024 " 2451 0.034% | 222 * 0.066% 2.015+0.105% |
Breadth(em) | 1.68+0.026" 1.30 + 0.038%" 1.50 + 0.041°7 1.25 #0.0599 "
Thicknessfern) | 1.43£0.026 " 175+ 0.041°" 1.40 +9.029*" 1.17 +0.020%"
Weight (g) 480+ 0122 554+ 0.041° 3.93 +0.029*" 2.66 +0.084""
Total n
(481) 70 127 J 200 B 84
* P< .05
P01

Values with different superscript for the same character differ signifcantly

Table 6: Weights of Corpora Lutea as-related to their ovaries among
different seasons in slaughtered buffaloes.

[ Weights (g) |

Seasons n C.L. Ovary
Ovaries Corpara Lutea
(C.L. Periodicum) { %)

Autumn 60 5.4 +0.16 1.56 + 0.16 29.69 + 0.06

| Spring 38 5.4 +0.24 1.68 + 0.09 32.11 + 1.85 T
Summer 24 5.2 +0.29 1.61 + 0.06 31.08+1.52

T Winter 36 5.6 +0.25 1.49 + 0.08 2765+ 1.49

% Total 158 4.8 +0.16 1.59 + 0.04 30.05 + 0.81

N.B.: Corpus Luteum gravidatis weighed (g) 2.12+ 0.2 (n =10}
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Table 7: Number of follicles according to their diameters (cm) among ditferent scasons in skiehtered

buffaloes
'sLZZZmC_%v@ o o “ ) [‘OHiCICh”iﬁlll(:l()]h?(lll:n)ﬂ i ;
o qo2 qus Joa Jos tes o7 jos oo [no [ o by fua Tis e iy Dol
R 23 ST R - - B B I AR U ! Lo | SR
I R N R - F N E R - C s
| Sumer | Tois a6 (30 |0 is s 4 EEE e )2 | R T
Yo 162 303 |10 181 [51 (404 1202 190 (202 |61 202 (- [101 Jz02 [ eor |- [ 100%
R R O R I R A R L O R D R S T
Pantnn (150 |4 121 |19 e de s 7 7 a2 g T |2 . 1y
Toti18 |7 131 |31 |39 22 |5 3 (14 125 |6 14 |2 s N N I FTV
R 1w 33 | 14.6 (146 (184 104 [24 161 166 [118 (28 [1.9 [09 24 i [14 (09 lioews
R3 |- (7 1o e Is 4 7 1 le 330 T G0 i e
135 |3 17 rote s 12 1 e |- - o2 | D
RN R N R A N A R N R A I A F A 1107
) 28 (131 1159 [140 [120 {75 [84 |19 (02 128 (28 T19 |19 128 109 1 100%
R4g (19 (12 (9 9 10 [7 15 le |5 v |4 I AT S B B T
: vag Do [s foo fu [1e |4 e U s |7 1 i s (T
Sorne  [det96 (40 120 129 (20 (o Turf1roqy ol die 51 |2 4y i o Laa
L 192 197 (14 {97 126 [53 133 134 149 (78 (24 (05 1097 |20 Jas |097 | w0
Total o6 (95 88 82 jeo l28 135 {32 (a0 Iar lw [s Jwo o avos o la am
number !
L e jrs2 T4 (134 (106 145 56 52 |79 |56 22 fos e {26 08 o8 | t00v
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Table & : Recovered oocytes in relation to aspirated follieles at different seasons in slaughicered

buffaloes
QM Scason No.of | No.ef | No.of o Recovercd oocyies vgi‘—o. of Rccn{'ar_\' rate of 007:) tes (%) j
! Ovaries Follicles Follicles vocytes (From aspirated follicles)
with {Aspirated) per Intact Denuded Total per
Follicles ovary _ 1 ovany 1 Intact  Denuded  Total
Summer 51 99 1.94 79 10 | 8 1.75 79.8 10.1 9.8
[ Autumn 118 212 1.79 164 3 ; 195 1.65 77.4 14.6 91.9
Winter 70 107 1.53 84 15 99 | 141 L 78.5 14.01 92,3
| |
- + o
Spring 96 206 | 215 150 30 180 | 1.88 } 72.8 14.6 87.4
k L I ]
Total 335 624 | 186 477 86 563 ' 1.68 77.1 13.3 90.4 l
i ‘
» | \ ‘ J !
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