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SUMMARY

The present study was carried to study the capability of Egyptian
buffaloes, cows and camels to produce a reliable number of acceptable
oocytes for the in vitro fertilization programs. A total of 32, 12 and 12
ovaries were respectively collected from slaughtered native buffaloes,
cows znd she-camels. In the laboratory ovarian follicles between 3-8 mm
in diameter were examined, aspirated and collected in centrifuge tubes.
The recovered oocytes were cxamined microscopically to state the
number of cumulus layers, the quality of cumulus and the quality of the
ooplasm. The results revealed that, the average number of aspirated
folliclesfovary was higher in camel (14.17) and cows {11.17) than in
buffaloes (5.56) (p=0.01) and that the average number of the recovered
oocytesfovary was much higher in cows (7.17) and camels (6.67) than in
buffaloes (2.72) (p=0.01). She-camels produced more oocytes with 3-5
cumulus layers (60%) than buffaloes (43.7%) and cows (31.4%) (p=
0.05). The majority of oocytes in camels and cows (+90%) showed a
compact cumulus in comparison to buffaloes. The ooplasm of the
oocytes was more homogenous in camel than cows and bulfaloes (p=
0.05). In conclusion, the Egyptian native cows and camcls produce a
higher number and morc culturable oocytes than buffaloes.

Key words: Oocyte, VI, buffalo, cow. camel
INTRODUCTION

Since the introduction of embryo transfer (ET) in the field of
animal breeding from 1970 onward, it was possible to produce calves of
superior genetic quality. One of the large obslacles of T is the large
variability of dams in response to the gonadotropine hormones (Hahn,
1992 and Ali, 2000). To overcome such hindrance of ET, there is an
increase demand ta collect the oocyte direetly from living animals using
a transvaginal ultrasonic follicle aspiration technique (Pieterse etal.,
1988) or from the ovaries of slaughtered animals (Luet al., 1987) and
cultivating such oocytes in the laboratory before being finally transferred
to the recipient animals.

The first requirement of a successful in-vitro fertilization (IVI) is
the collection of a good quality oocytes capable of in-vitro maturation,
fertilization and cleavage. A good quality oocyte should have a compact
multilayered cumulus and homogeneous ooplasm. On the other hand a
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bad quality cocyte shows aless compact or expanded cumulus and the
ooplasm appear irregular with dark clusters (Deloos et al.. 1991).

As there is an increasing interest in many countries in the usc of
IVF in the production of embryos, the aim of the current study was to
investigate the capability of the Egyptian local breeds of buffaloes, cows
and camels to producc acceptable oocytes for the IVF-protocol.

MATERIAL and METHODS

The female reproductive tract of native buffaloes, mature cows
and she camcls were colleeted from local slaughter house shortly after
evisceration. The ovaries (32 bulfalo, 12 cows and 12 camel) werc
dissected free [rom the tract and the adnexa and transferred in a
previously warmed thermos (35°C) within ca. 1h to the laboratory. In the
Jaboratory, the number of the ovarian follicles between 3 and 8 mm in
diameter were enumerated and aspirated using a 19G needle atiached to
a2 ml syringe.

Aspiration of the follicles was carried out subcortically. This
means that the lollicle was nol punctured directly, but the ovarian tissuc
near the follicle was penetrated firstly then the follicle itself’ was
punctured from inside (Ali, 2000). More than ove follicle could be
penetrated in one occasion.

The aspirated follicular fluids were collected in conical glass
centrifuge tubes. After about 15 minutes the sediments were aspirated
with Pasteur pipette and poured in small petri dishes and examined
under 10x objective light microscope for the presence of oocytes.

The recovered oocytes were examined for the following criteria:
1) Number of the cumulus layers:
1) Denuded oocytes or those with less than 3 layers (Iig. 1, 2)
ii) Oocytes with 3-5 layers (Fig. 3)
iii) Oocyles with more than 5 layers (Fig. 4)
2) Quality of the cumulus layer:
i) Compact, when cumulus cells were tightly adhered to each other

(Fig. 4)

ii) Lxpanded, when cumulus cells were dispersed from each others

(lig.5).

3) Quality of the cytoplasm:
i) [Tomogencous, when ooplasm had an allover equal darkness (Fig.
1,3.4,5)
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ii) Heterogeneous, when small or large light spots are present within
the ooplasm (Fig. 2, 6)

The differences between the means were compared statistically
by ANVOA-test. The percentages were compared using CHI-Square-
test, The dilference was considercd significant at a probability of p=
0.03.

RESULTS

The number of aspirated follicles and the oocytes recovery rate in
buffaloes. cows and camels are presented in Table . More follicles were
aspirated in cows (average of 11.17 £ 7.6 folliclesfovary) and camels
(average of 14.17 + 6.8 folliclesfovary) than in buffaloes (average of
556 + 3.4 folliclesfovary). This differences was statistically significant
(p= 0.01). Also, higher number of oocytes were recovered from cow
ovaries (meen of 7.17 £ 4.7 oocylesiovary) and camels (mean of 6.67 &
3.1 oocytesfovary) than that from bulfaloes (2.72 £ 2.3 ococytes/ovary).
This difference was also significant (p<- 0.01). The oocytes recovery ratc
was not significantly different between cows (64.2%). camels (47.1%)
and buffaloes (48.9%).

The quality of the recovered cocytes in buflalocs, cows and
camels are presented in table 2. Out of the recovered 87 oocytes in
buffaloes 41.4% were denuded or with less than 3 cumulus layers.
43.7% were with 3-5 layers and 14.9% were with more than 3 layers.
From the harvested 86 oocytes in cows, 34.9% were denuded or with
less than 3 lavers, 31.4% with 3-5 layers and 33.7% with more than 5
layers. Out of the obtained 80 oocytes in camels 32.5% were denuded or
with less than 3 layers, 60% were with 3-5 layers and 7.5% were with
morc than 5 layers. As it could be seen, camels produced more oocytes
with 3-5 cumulus layers than both cows and buffaloes (p= 0.05). At the
same time, cows produced more oocytes with more than § laycrs than
that of buffaloes and camels (p=< 0.05).

In hulfalocs, 77.4% of the rccovered oocytes were with a
compact cumulus, while 22.6% were with an expanded one, in
comparison to 91.8% compact and 8.2% expanded in cows and 96.9%
compact and 3.1% expanded in camels. Tt is clear that cows and
buffaloes produced more compact oocytes than buffaloes (p= 0.05).

Out of the recovered ococyles in buffaloes, 66.7% were with a
homogencous  ooplasm and 33.3% were with heterogeneous one. In
cows the percentages were 70.9% and 29.1% respectively, while the
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respective percentages in camels were 92.5% and 7.5%. It could be
observed, that the ooplasm of the camel oocytes was in the majority of
cases more homogenous than that of buffaloes and cows (p= 0.03).

DISCUSSION

Although the IVF-system is well established in cattle, such
program is in its initial steps in buffaloes and camels. The first TVF-
bulfalo calf was born in Japan (Suzuki ct al, 1992). A small-scale
studics on TVE in the Arabian camel was described by Bou et al. (1993).

In the present study, a higher number of follicles per ovary
between 3 and § mm in diameter could be aspirated in the Egyptian
camels and cows than in the buffaloes. This difference could be due the
fact that. the number of primordial follicles and Graafian follicles =1
mm in diameter in the ovaries of the buffalo heilers were much lower
than in cattle. Samad and Nassari (1979) reported that around 19,000
primordial follicles were available in buffalo ovary which is much lower
than 133,000 in cattle at birth (Erickson, 1966). Dancll (1987) reported
an average of 12,000 primordial follicles in cyclic and 10, 000 in non-
cyclic Indian heifers. The number of Graafian follicles =1 mm in cows
was about 90 per each pair of ovaries (Rajakoski, 1960}, while in bultalo
heifers it was about hall of that, 46.3 (Daneil (1987). Actually, there is
no previous study concerning the number of ovarian follicles which
could he aspirated in the local breed of cows and camels, and it scems
that this is the first report in this concern.

In the current work, the number of the recovered oocytes per
ovary was much higher in cows and camels than in buffaloes. In cattle,
Katska (1984) reported an average of 10 oocylesfovary which is slightly
higher than 7 oocytesfovary in the present work. In Indian buffaloes,
Sharma and Taneja (2000) reported an average of 2.9 oocytesfovary
which is comparablc to 2.7 in the current study. In camels. the number of
rocovered oocytes (6.7) was much higher than in buffaloes (2.7). On the
other hand. it was expected that the number of recovered oocytes should
be higher in camel] than in cows, because the camel showed slightly
higher number of follicles (14.16) than cows (11.16). Actually, the
aumber of recovered oocytes was slightly lower in camel than that of
cows (7.2). Part of this explanation may lie in the fact that, the camel
ovary scemed as abunch of grapes with many ovisacs protruding on its
surlace. which made the ovarian manipulation during follicle aspiration
relatively difficull. Also, the ovarian stroma in camels was more firmer
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than in cattle, which made its penetration and the subcortical follicle
aspiration relatively difficult.

The oocyte recovery rate. that means the number of recovered
oocytes per the number of the aspirated follicles, was not different
between the three animal speeics, but it was slightly higher in cows
(64.2%) than in camels (47.1%) and buffaloes (48.9%). In fact, the
oocytes recovery rate reflect the technigue of follicle aspiration, which
was equal for all ovaries. The slightly higher recovery rate in cows
might be due to the naturc of the its ovarian stroma, which was casily to
penetrate. KATSKA (1984) recorded a recovery rate of 43% in cattle,
which is much lower than the present one.

The number and quality of the cumulus layers depend on the
nature  of cumulus (healthy or necrotic). diameter of the used needle and
the applicd pressure during follicic aspiration (Bols et al. 1997). A
higher percentage of bavine oocytes showed more than 3 cumulus layers
in comparison o camels and buffaloes. Firmer tissue as in case ol
buffala and camcl ovaries nced more pressurc which has an adverse
cffeet o the oocyte number.

Cows and camel showed more compact and less expanded
cumulus than in bulTaloes. Expanded oocytes is routinely excluded from
in the TVF-programs.

Of interest is that. the majority of camel ovocytes were
homogeneous, in comparison to cows and buffaloes. Helerogencity is a
signs of follicular degeneration or atresia. Tligher level of atresia was
recorded in buffalocs than in cattle. About two third ol all follicles =1
mm in buffalo heifers were atretic (Dancll, 1987), in comparison to 50%
in cattle (Rajakoski, 1960)

In conclusion, the Egyptian local breed cows and camels
produced a highcr number and more culturable cocytes than that of
buffaloes. In buffaloes, another technique of oocyte recovery might be
needed to improve the number and quality of the recovered oocytes. This
might need further studies.
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Table 1: Number of aspirated follicics and the oocytes recovery rate in
huffaloes, cows and camels

Parameter Buffaloes Cows  Camels
N=32 N=12 N=12
Total number of aspirated follicles 17 134 170
Number of aspirated folliclesfovary (mean +s5.d.} 3.56 1117 1417
+34° +76°  +68"
Total number or recovered cocytes 87 86 80
Number of recovered oocytesfovary (mean = s.d.) 2.72 7.17 6.67
£23? +4.7°  +31°
Qocyte recovery rate (%)* 48.9° 64.2¢ 47.17

Vafues with different superscript letters on the same row differ significantly

No Number of ovaries

*Qocyte recovery raie = pumber of recovered oocytes x 100/ number of aspirated
Jollicles

Table 2: Quality of the recovered oocytes in buffaloes. cows and camels
Quality ol cocytes Buffaloes Cows  Camels
n =287 n =86 n =380

1. According to the number of cumulus layers

Denuded oocytes or those < 3 layers- (%) 41.4* 34.9" 325"

Qocytes with 3-5 layers (%) 37 34 600"

Qocytes with 6-10 lavers (%) 14.9" 5k by 7:5"
11. According Lo the guality of the cumulus layer

Compact oocytes (%) 774 918" 969"

Expanded oocytes (%) 22.6" 8.2t L5

T According to the quality of the ooplasm

Homogenoeus oocytes (%) 66.7° 70.9* 92.5"
feterogeneous oocytes (%) 33.3° 29.1% 7.5°

Values with different superscript litlers on the same row differ significanily
n: number of the recovered oocyles
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Fig. 1: Denuded buffalo cocyte with Fig. 2: Buffalo oocyte with <3
homogencous ooplasm, 100x cumutus layers and heterogencous
ooplasm, 100x

Fig. 3: Camel oocyte with 3 compact Fig. 4: Cow oocyle with =5 compact
cumulus layers and homogencous cumulus layers and homogeneous
ooplasm, 100x ooplasm, 100x

Fig. 6: Cow oocyte with 5 compact
curmulus layers and heterogeneous
ooplasm, 100x

Fig. §: Buffale cocyte with expanded
cumulus layers and homogeneous
voplasm, 100x
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