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ABSTRACT

The effect of ovarian status and steroidogenic potential of granulosa cells and/or
Sollicular fluid on the maturation of camel oocytes in vitro during rating and non-rating
seasons were studied. The camel ovaries were collected immediately after slaughter.
The oocytes were aspirated from follicles with 8 20 mm diameter for culture in matura-
tion medium (MM) under differeni co-culture conditions, MM+No GCs [No Granulosa
Ceils), MM+FGCs (Fresh Granulosa Cells), MM+PGCs [Pre-incubated Granulosa Cells),
MM+ 10%FF (Follicular Fluid) ond MM+FGCs+10%FE. The obtained resulls revealed
that, the disiribution of smail follicles on ovaries was significantly (P<0.011 higher than
the medium and pre-cvvlatory follicles, The different follicular populations with or with-
out corpora lutea were significantly (P<0.01) higher during rating than non-cating sea-
son. During each season. the numbers of fatlicles were higher on ovarics with than
without corpora luten. There were no significant differences in the numbers of medium
and large atretic follicles when twe seasons were compared, whereas the mediann
atretic follicles showed higher significant raie (P<Q.01) than large follicles during hoth
seasons. The mean value of grad 1+2 oocytes was significantly (P<G.01) higher than
grad 3+4 oocytes only during ruting season. although the two groups were higher dur-

ing rating season thar non-rating one,

The highest rates of metuphuse-il aocytes were observed after co-cultiure with: FGCs
during rating and non-raling scosons, whereas the lowest rates were ohserved ofter
co-culture with PGCs or FF. in all groups, the rates of metaphase-II oocyies were higher
during rating season than won-rating one. The rate of nuclear maturation increased pro-
gressively with the deration of co-cudture reaching the highest at 36 hrs luring rating
scason. During non-rating season, (e rate of nuclear inaluration increasod from 12 to

24 hrs and remained constaun un o 56 s,
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The potential of FGCs or PGCs to secrete testosterone and estradiolt-17[ in culture
media was significantly (P<0.01) increased with the duration of co-culture reaching the
highest with FGCs+FF at 36 hrs, with exception the level of estradiol-17f decreased af-
ter co-culture with PGCs. The potential of FGCs or PGCs to secrete progesterone in-
creased progressively with the duration of co-culiring reaching the highest with PGCs
at 36 hrs. The level of three hormones maintained significantly {(P<0.01} higher during
rating than non-rating season. In conclusion, conditioning of the culture media with
GCs and FF had the potential to mature camel oocytes during non-rating as well as rat-
ing seasons. This will increase and improve the in-vitro fertilization and embryo-

transfer programme in one-humped camel.

INTRODUCTION

The camel is an economic {eeder as they can produce food and milk when other ruminants
are not physiologically able. The camelidea are considered the perfect farm animal for arid areas
because of their particular adjustment to drought conditions (Shalash, 1965; Ismail et al.,
1993). However, epportunities to improve reproductive efficiency in the camel are limited due to
the continued use of traditional systems of reproductive management in most breeding herds.
These old methods make it difficult to be sure that the optimum numbers of females are preg-
nant at the end of the season (Cooper et al., 1920). Recently, the technique of in vitre matura-
tion and subsequent fertilization and embiyo-transfer can be employed to overcome some of
these problems (Ismail et al., 1993), especially to impregnate as many of females as possible at

the start of the breeding season become pregnant.

Camels are induced ovulators and exhibit follicular cycles with follicles developing and re-
gressing successively and ovulation will occur only when mating takes place {Elias et al., 1984;
Ismail, 1987). The main goals of this study included the effect of ovarian status and potential
of gran 1losa cells and/or follicular fiuid on the maturation of camel oocytes in vitro durin rating

and noa rating seasons.

MATERIALS AND METHODS
Ovaries collection:

The ovaries of camels were collected in pairs from Belbies and Cairo abattoir within 30 min-
utes after slaughter during rating and non-rating seasons, they placed in D-Phosphate Buffered
Saline at 30-35°C. The ovaries were transported to the laboratory within 2 hrs. No information
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on previous breeding history of these animals was known.
Follicular qualification:

During rating and non-rating seasons, all the ovarian follicules were qualified morphologically

including:

- The classification of follicles into three follicular populations, small {3-6 mm), medium (7-
15mm) and pre-ovulatory (»15 mm) follicles, and counting the number of follicles in each
group. '

- The follicular distribution on the ovaries with or without corpora lutea.

- The rate of follicular atresia including the medium and large follicles.

Oocytes recovery and assessment:

Only healthy follicles with 8-20 mm in diameter (according to the parameters described by
Pavlok et al. (1992) were aspirated using 18-gauge needles. The aspirates were pooled into 60
mm petri dishes. All the aspirates were examined under Steriomicroscope for qualification and
description of oocytes {(De Loos et al., 1992). The oocytes were classified into two groups (grad
142 and grad 3+4), and cocytes grad 1+2 were used for further investigations.

Collection of granulosa cells (GCs) and follicular fluid (FF) :

The collection of GCs was carried out directly after harvesting of cocytes from follicular aspi-
rates. After centrifugation of the follicular aspirates at 2000 rpm/ 10 minutes, the FF was placed
in small tubes at -20° untill use. The resulting pellet of GCs was washed twice with prewarmed
culture medium and re-suspended in ul 400 Tissue Culture Medium-199 {TCM- 199} and passed
several times through 18-gauge needic to re-desperse GCs (Gordon, 1995}, The cellular concen-

tration was adjusted to 4- 5x10° cells/ml before co-culture.
In vitro maturation:

The selected oocytes were washed twice in prewarmed TCM-199 (Sigma M-7523) with Earl's
salts, 100 ug/ml L-glutamine and 50 ug/ml Gentamycin sulfate. To investigate the effect of GCs
and FF on the maturation during the rating and non-rating seasons, the oocytes co-cultured at
38.5°C, 5% CQOqy and 95% relative humidity for 36 hrs (Gordon, 1995). The co-culture condi-
tions were designed as, maturation medium with no granulesa cells (MM+No GCs) (conitrol), MM
plus fresh granulosa cells (MM+FGCs), MM plus pre-incubated granulosa cells (MM+PGCs) |, MM
plus 10% follicular fluid {(MM+10%FF) and MM+FGCs+10%FF.

The preincubation of GCs performed by placing the harvested GCs in the culture medium for
12 hrs before co-culture with oocytes.
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Maturation time:

The grad 1+2 oocytes were cultured for 12 hrs. 24 hrs and 36 hrs with FGCs, to investigate
the effect of culture duration on in vitro maturation of camel oocyte during rating and non-rating

seasons,
Assessment of maturation :

After 12, 24 and 36 hrs of co-cuiture, all the expanded oocytes were agitated in 2.9% sodium
citrate and cleaned in D, phosphate buffered saline to remove remained cumulus cells. All the
oocytes were placed on glass slides and fixed in acetic acid and ethyle alcohol {1 : 3 v/v) over-
night. The oocytes were stained with 2% aceto-orcein, and examined microscopically to assess

the stage of nuclear maturation (Metaphase-I and II).
Hormonal assay:

At 24 and 36 hrs of co-culture, the media were collected, centrifuged at 3000 rpm/ 10 min-
utes and frozen at -20° until hormonal assay. Testosterone was assayed by Radio-imfnunoassay
according to Goetze et al. (1990). Progeéterone was assayced according to Naber et al. (1999)
using sold-phase ! 25]-progesterone Radio-immunoassay (Coat-A-Count Progesterone; Diagnostic
Product Corporation, Los Angeles, CA, USA). The assay sensitivity was 0.07 ng/ml (rang=0.03 to
0.16 ng/ml). The intra- and inter-assay coefficients of variation were 9.0 and 9.3%, respectively,
Estradiol-17f was assayed according to Xing et al. (1983) by Radio-immunoassay using (Diag-
nostic Product Corporation, Los Angeles, CA, USA)1251-RIA Kits. The intra- and inter-assay coef-
ficients of variation were 9.62% and 13.43%, respectively.

Statistical analysis:

Data were expressed as the mean + stander error. The statistical analysis of observed differ-
ences was performed by Student’s {-test, and probabilities value {F) less than 0.01 was consid-

ered to be statistically significant.

RESULTS

The ovarian status of camels varied according to their reproductive season as shown in table
1. Regarding the follicular populations, the distribution of small {ollicles was highly significant
(P<0.01) than the medium and preovulatory follicles either during rating or non-rating season.
The medium follicles showed also higher number than preovulatory follicles during two seasons.
All the follicular populations showed higher significant (P<0.01) numbers during rating season

when compared to non-rating one,
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The distribution of follicles with or without corpora Tutea were significantly higher (P<0.0I)
during breeding season than static one, but during both seasons the number of {ollicles present
on the ovaries was higher with than without corpora lutea. There were no significant diflerences
in the numbers of medium and large atretic follicles when two seasons were compared, while
within each season, the medium atretic follicles showed higher significant numbers (P<0.01)
than large follicles.

The highest numbers of grad 1+2 oocytes were obtained during the breeding season. The
mean values of two groups of oocytes {grad 142 and grad 3+4) were significantly higher (P<0.01)
during the breeding than non-breeding season. Although the two groups were different during

the rating season, they did not show this difference during the non-rating season.

After 36 hrs of co-culture, the highest numbers of oocytes reached metaphase-Il stage of nu-
clear maturation was observed after the co-culture of ococytes with FGCs during both seasons

(table 2). The lowest rates of metaphase-1l were ohserved after co-culture of ococytes with PGCs.

In all co-culture groups, the rates of matured oocytes reached metaphase-II stage were higher
during rating season compared to non-rating one. Although the camel oocytes matured normaly
during rating season, they had potential to mature in vitro during non-rating season specially af-
ter the co-culture with FGCs or PGCs,

The overall ratios of nuclear maturation maintained higher during rating than non-rating sea-
son. The rate of nuclear maturation increased progressively with the duration of co-culture dur-
ing rating season, reaching the highest at 36 hrs. The rate of nuclear maturation increased from
12 to 24 hrs, whereas it remained nearly constant up to 36 hrs during non-rating scason as

shown in table 3.

The stercidogenic potential of GCs varied according to the duration of in vitro co-culture (ta-
ble 4). In the three groups of co-culture, the level of testosterone increased directly with increas-
ing the duration of culture. The activity of FGCs or PGCs to secrete testosterone in ¢ ulture media
was significantly higher (P<0.01} during rating than non-rating season. Moreover. the highest
level of testosterane observed with FGCs+FF at 36 hrs of co-culture. The same behaviour of GCs
to secrete estradiol-170 observed in the first two groups (FGCs and FGCs+FF). and the highest
concentrations of estradiol-17p estimated with FGCs+FF at 36 hrs of co-culture. After co-
culture with PGCs, the level of estradiol- 17 decreased either with increasing the duration of co-

culture or from rating to non-rating season.

The highest level of progesterone obtained with increasing the duration of co-culture with

PGCs. The activity of FGCs or PGCs to secrete progesterone increased progressively with the du-
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ration of co-culture and from rating to non-rating season.

DISCUSSION

Inn spite of increased interest in the study of reproductive biology of the female camel, there
has been little understanding of the relationship between ovarian morphology and the reproduc-
tive physiology of this species. In this study, the distribution of small follicles was significantly
higher than medium and pre-ovulatory follicles. During rating season, different follicular popula-
tions with or without corpora lutea showed higher numbers than during non-rating season.
These results come in agreement with Musa and AbuSineina (1978) and Bourke et al. (1992),
who observed that, camel ovaries developed a wave of multiple follicular growth during breeding
season, During the rest of year the ovarles remain inactive or show only a limited number of
small follicles. These encountered follicles with different sizes protruding a great part of ovarian
bulk during the active season (El-Wishy and Hemeida, 1984). Besides the ovulatory follicle, a
few smailer follicles appeared in the same ovary, or, to a lesser extent, in the other ovary. The
smaller follicles developed and regressed in variable periods but they were palpable for less time
than the main follicle {(Musa and AbuSineina, 1978). The main follicle measured 10-15 mm at
the beginning of heat but it increases to 25-30 mm at ovulation (El-Wishy and Hemeida, 1984).
However, the ovarian changes take place during the breeding season differ considerably from
those of the cow and mare, for the camel’s breeding season the activity is restricted to the follic-
ular development only (Musa and AbuSineina, 1978; Skidmore et al., 1996}, and the two cam-
el ovaries showed the follicular development througheout the whole season which ends with an
anoestrous phase that lasts for about six months. The study of Samir et al. {1978) proved the
presence of large follicles in the different seasons, and mature corpora lutea were seen only dur-
ing the breeding season, whereas regressed corpora lutea were noticed all-over the year together
with many follicles of different sizes. Recently formed corpora lutea during breeding season are
reddish brown accompanied with presence of follicles, but firm corpora lutea occasionally seen
in the cvaries of non-gravid genitalia are probably regressing corpora following infertile service
{El-Wishy and Hemeida, 1984). When the corpus luteum was at maximum size, there was a
medium follicle on the same or the opposite ovary (Bourke et al., 1992). This follicle increased
in size as the corpus futeum regressed, reaching an average size of 12 mm when the corpus lu-
teum had fully regressed. These results were interpreted by Sghiri and Driancourt (19989),
where during peak breeding season follicles display a high aromatase activity in their GCs than

non or early breeding season.

In this work, the medium atretic follicles showed higher significant rate than large follicles in
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each season, whereas there was no differences in the two types of follicular atresia when two
seasons where compared. The majority of the growing follicles were found to show different stag-
es of atresia (Samir et al., 1978). A large number of mature follicles are noticed in the ovaries
all-over the year. Some of these follicles are intact, others show signs of atresia. These atretic fol-
licles appeared as either multiple whitish, pin headed solid bodies, or as dark blackish brown
petichae embedded in the ovarian stroma (El-Wishy and Hemeida, 1984). These results sug-
gesting rapid folliclar growth followed by rapid atresia (Shalash, 1965), perhaps as a result of a
commencing down regulation of LH receptors in the theca interna or GCs-layers (Skidmore et
al., 1998). However, a follicular wave pattern was found in camel to consist of well defined peri-

ods of growth, maturity and regression.

Although, the mean values of grad 142 oocytes was significantly higher than grad 3+4 oocytes
only in rating season, the two groups were higher in rating than non-rating scason. This obser-
vation was also obtained by Abdoon {2001). where the growth and development of ovarian folli-
cles in the camel as well as yiclds of oocytes with good quality were greater during the breeding
tha:rl non-breeding season. These results may be attributed to the activity of camel's ovaries dur-
ing breeding season (Musa and AbuSineina, 1978; Skidmore et al., 1996). which is restricted

only to the development of the follicular waves,

Cocyte maturation is a fundemental step and dependent upon a co-ordinated interaction be-
tween germinal and somatic cells of the follicle (Mattioli, 1996). It was known that GCs from
dominant follicle at least from adult animal in comparison to all other follicle sizes exhilrited the
highest border with gonadotropir: receptors (Khatir et al., 1997), and thought that cattle oo-
cytes are stimulated to mature in vitro through the addition of GCs from dominant follicles
(O'Doherty et al., 1996; Amer, 2000 & 2002). Now we have a maturation system, using a fully
conditioned medium in searching for factors improving the nuclear competence acquisition to
mature camel ococytes will be possible. The present study showed that the highest rates of meta-
phase-II oocytes were observed after co-culture with FGCs, whereas the lowest rates were ob-
served a ter co-culture with PGCs. In all groups, the rates of metaphase-11 oocytes were higher
during 1ating than non-rating season. From 30 camel oocytes cultured in vitro after removal
from follicles in TCM-199, 14 were matured (Bou, et al., 1993). A previous study revealed that,
oocyte maturation and steroidogenesis also occur in cultured follicular cells or follicles in the ab-
sence of gonadotrophic hormones (Readhead et al., 1979). Whether oocytes were co-cullured in
contact or not in contact with GCs, they did nol exert meiotic arrest, and the inhibitory factor(s)
produced by theca cells is soluble in the medium did not exerted by GCs (Richard and Sirard,
18986). Although no explanation has yet been found for different oocyte behaviours in response
to use of fresh or pre-incubated GCs (Alm, 1990},
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The supplementation of the culture medium with GCs improves the in vitro maturation of bovine
oocytes by increasing of hormanal concentrations, which acting as paracrine factors in the cul-
ture medium that mediated by GCs (Goetze et al., 1990; Hinrichs, 1996; Bevers et al., 1997),
in consequence enhances the resumption of meiosis that requires synthesis of new pre-ovulatory
specific proteins (glycosylated) mittled by GCs (Fihri et al., 1991; Suh et al., 1993; Hashimoto
et al., 1998). The promoting of vocytes maturation with culture GCs in vitro attributed by grad-
ual appearence of proteins and growth hormones secreted by GCs in vitro (Izadyar et al., 2000),
indicate a paracrine and/or autocrine action of growth hormone on oocytes maturation. These
actions also regulate several key granulosa cell enzymes involved in cumulus expansion and
maintenance of an optimal oocyte microenvironment (Elvin et al., 1999). Moreover, physio-
chemical analysis indicated that factors in GCs-cultured media were distributed in two molecu-
lar size ranges. one between 10 kDa and 30 kDa and another greater than 30 kDa (Maeda
1996). These {actors playing a key role in stimulating nuclcar maturation appear to be epider-
mal growth factor secreted by GCs in vitro. Additionally, cytoplasmic maturation of the oocyte
appears to be stimulated by oestradiol and epidermal growth factor, while inhibited by testoste-
rone (Driancourt and Thuel, 1998). The best of in vilre maturation was obtained at natural
concentrations of estradiol produced by co-cultured GCs, whereas the worst results of in vitro
maturation occurred at higher concentrations of estradiol supplementation. These data suggest-
ed an inhibitory effect of high concentrations of estradiol on resumption of cocyte meiosis in vi-
tro (Mingoti et al., 1995). However, there was no ditferences between GCs collected from medi-
um and large follicles (1x10° cell/ml) in improving maturation, This can be attributed to that
GCs may contribute different components to the co-culture system based on folliclé size (Marti-
no et al.,, 1993; Suh et al., 1993}, and steroids as well as other factors secreted by follicular
cells in response to stimulation by EGF are benificial for full oocyte maturation {Lorenzo et al.,
1997).

In this study, FGCs and/or FF enhances maturation of camel oocytes during rating and non-
rating s :asons. Recently, cocyte maturation in vitro is affected by the origin of FF which appears
to vary with follicle quality but not size (Carolan et al., 1996). Another studies revealed that the
size of the follicle affected oocytes maturation in vitro (Dostal and Pavlok 1996; Wang et al.,
1999}, as FF from »>15 mm follicles significantly enhances the maturation than FF from 2-8 mm
follicles. No difinite effect of FF when added with GCs in culiure medium, but in contrast, addi-
tion of GCs from preovulatory follicles enhanced dramatically in vitro maturation, so the preovu-
latory GCs environment in culture medium seems to play a major role in the further events of
fertilization and embryo development (Fihiri et al. 1991). The data demonstrated that estradiol,

progesterone and testosterone in media supplemented with FIF and GCs may help to predict co-

Mansoura, Vet. Med. J. Vol. V, No. 1, 2003



H. A. Amer et al... 97

cyte maturity by some factors are mostly present in the healthy follicles, than regressed ones
(Enien et al,, 1998}. Ii is possible that the benificial effect of FI' could have been more obvious
in the absence of hormones (Sirard et al., 1998), Wether normal meictic maturation of bovine
oocytes is due to in part to a stimulatory factor in FF, rather than simply removal of an inhibi-
tors was studied by Romero et al. (1990). They found that after 20 hrs of incubation 44% FF
stimulates a higher proportion of oocytes to reach M-Il than O hr FF and controis. Thus. the
presence of maturation stimulating molecules in FF are essential for normal GCs maturation in

vivo,

During rating season, the rate of nuclear maturation increased progressively with the dura-
tion of co-culture reaching the highest at 36 hrs. During non-rating season, the rate of nuclear
maturation increased from 12 to 24 hrs and remained constant up to 36 hrs. These f{indings
come in agreement with Abdoon (2001) who found that the maturation of camel oocytes in
CRLaa medium for 36 hrs produced higher percentages of cumulus expansion and oocytes
reached metaphase-II stage. The elongation the duration of maturation of camel cocytes meay be

accompanied with cytoplasmic and nuclear changes reaching with cocytes to full maturation.

The stroidogentic potential of FGCs or PGCs to secrete testosterone and estradiol-17 in co-
culture media was significantly increased with the duration of co-culture reaching the Lighest
with FGCs+FF at 36 hrs, with exception the level of estradiol-178 decreased significaitly after
co-culture with PGCs. The potential of FGCs or PGCs to secrete progesterone increased progres-
sively with increasing the duration of co-culturing reaching the highest level with PG{s at 36
hrs. However, the level of three hormones remained significantly higher during rating tiian non-
rating season. These results confirmed the higher maturation rate with FGCs alene than
FGCs+FF as the concentration of estradiol increased with addition of FF to culture media, This
observation was confirmed by Mingoti et al. (1995) who obtained best maturarion ai natural
concentrations of estradiol produced by co- cultured GCs, and an inhibitory effecr of estradiol in
high concentrations was exerted on resumption of oocyte meiosis in vitro. However, addition of
FF to the :o-culture medium potentiates the activity of GCs to secrete steroid into th: inedium
(Hinrichs, 1996), and transiently inhibit maturation. In our study, 4-5x108 GCs/ml were used
and produced up to 87.2% maturation rate, whereas using of 25x10% and 10x105 GCs/ml pro-
duced 40% and 70% maturation rates (Hinrichs, 19986). In camels, the in vitro testosterone and
estradiol output increased with inecreasing the follicular size, and was more in [ollicles obtained
during peak breeding season than at its initiation or non-breeding season (Sghiri snd Drian-
court, 1999). This indicate that peak breeding season follicles display a high aromatusc (the en-
zyme which converts androgens to estrogens) activity in their GCs than early breeding season or

non-breeding season. In a previous study, progesterone and tes*osterone values recor ded from a
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control group were significantly lower than those recorded from co-culturing of cocytes with GCs
(0.5-1x10° cells /ml), where 72 ng/ml and 264 pg/ml compared to 208 ng/ml and 2.168 pg/ml
with fresh GCs and 364 ng/ml and 825 pg/ml with preincubated GCs (Goetze et al., 1990).
However, the GCs in culture without any additives maintained both estradiol and IGF-1 secre-
tion, with basal progesterone ocutput which suggest a role for the regulation of ovarian function
(Khalid et al., 1998). In rabbit, the increasing duration of co-culture GCs from 48 h to 96 h in
vitro characierized by more progesterone than estradiol (Picazo et al., 2000). Regarding level of
progesterone, GCs cultured in vitro showed signs of luteinization as indicated by the greater re-
lease of progesterone compared to estradiol (Hillier et al., 1984; Less et al., 1998). This pat-
tern is the characteristic of GCs in vivo following the LH peak (Mayes, 2000). Luteinization of
GCs in vitro may be attributed to the expression of the mRNA coding for the LH receptors (Peng
et al., 1991). Moreover, GCs from follicles containing LH, FSH and high concentrations of es-
tradiol underwent spontanecus mitosis in vitro and secreted significantly more progesterone
than GCs from [ollicles which did not contain all three hormones (McNatty and Sawers, 1975).
This evidence was attributed to the influence of GCs by the hormonal milieu of the follicle in vivo
(Gutierrez et al., 1996). In conclusion: We must evaluate the camel not only as an cconomic
factor that could create income and employment in the national economy, but also as a coun-
try'strategic food supply in the form of meat and milk {specially for young children because it is
high in water and low in fat content). Thus, more invesligations are needed to establish co-
culture conditions to open a way to improve the embryo production and transfer programme in

Arabian camels during both rating as well as non-rating season.
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Table 1: The morphological parameters of the camel ovaries in rating and no.-rating
(Means£S.D.).
Parameter 7_‘ Reproductive season
Rating Non-rating
Follicles numbers: -small (3 - 6 min) 18.00£1.65% 8.00+1.59b
-medium (7 - 15 nm) 2.42+1.17¢ 1.1740.94bc
-preovulatery (15 mm) 1.25+0.97ab 0.754+0.624¢
Follicles/Qvary: -with CL 12.06+1.684 5.50+1.62b
-without CL 51741270 2.4740.942
Atresia in: -medium follicles 0.67£0.65% 0.7510.752
-large follicles 0.33+0.49b 0.42+0.52b L
Oocyte quality: -grad 1+2 11.33£1.162 4.17+0.72¢
-grad 3+4 6.17£1.53b 4.33+1.23¢
Means+S.D with dissimilar superscripts in the same row or column are significantly different at P<(.01

CL=Corpora Lutea.

Table 2;:

The rates of nuclear maturation of camel oocvtes under different co-culture
conditions for 36 hrs during rating and non-rating scasons.

Co-culture conditions

Groups of

Stage of nuclear maturation

FF=Folilicular Fluid

Mansoura, Vet. Med. J.

of oocytes Metaphase-1 Metaphase-II
oocytes n (%) n (%}
Rating season:
- MM+No GCs 60 29 (48.30) 31 (31.70)
- MM+FGCs 86 11(12.80) 75 (87.20)
- MM+PGCs &2 6l (74.40) 21 (25.00)
- MM+10%FF 65 29 (44.60) 36 (55.40)
- MM+FGCs+10%FF 48 23 (47.90) 25(52.10y
Non-rating season:
- MM+No GCs 60 39 (65.00) 21 (35.00)
- MM +FGCs 82 37 (45.10) 45 (54.90)
- MM+PGCs 80 60 (75.00) 20 (25.00)
- MM+10%FF 58 ' 30(51.70) 28 (48.30)
- MM+FGCs+10%TF 52 30 (57.70) 22 (42.30)
MM=Maturation Medium; GCs=Granulosa cells; FGCs=Fresh Granulosa Cells; PGCs=Preincubated Granuleza Cells;
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Table 3: [itect of co-culture duration on the rate of nuclear maturation (metaphase-Il) of
camei oocytes during the rating and non-rating seasons.

Breeding season Duration of co-culture with FGCs
Rating 12 hrs (n=35) 24 hrs (n=4{}) 36 hrs (n=40)
n (%) | n (%) n (%)
) 11 (31.40) 25 (62.50) 34 (85.00)
Non-rating 12 hrs (n=32) 24 irs (n=36) 36 brs (n=42)
n (%) n%) l n (%)
L 6 (18.00) 18 (50.00) [ 22 (54.40)

Table 4:  Steroids levels in culture media after maturation of camel oocytes under different co-
culture conditions (Means+S.D.).

" Hormone Type of naturation media (MM)
MM+FGCs | MM+FGCs+10%FF MM-+PGCs
B RS NRS RS | NRS RS NRS
Testosterone (ng/ml) i
24 hrs 144 1.13 174 | 153 0.54 0.39
S £0.042 | +0.05P | +0.09¢ { +0.084b | +pps5ac | +0.03be
36 hrs 1.83 138 | 284 | 179 0.85 0.56
£0.02ab | +02g8¢ [ +0.07b | 0030 | soa3be | s002ac
Estradiol-176 ‘
(ng/mi) 390.50 | 270.60+ | 548.60 | 393.00 | 199.80 118.83
24 hrs +28.862 | 18.42b | +37.50¢ | £36.34ab | +24.712¢ | +18.17be
, 574.00 | 308.60+ | 855.00 | 46433 | 118.86 83.67
36 hrs +48.453b | 53 65¢ | +80.55b | 451532 | +2391be | +gp9ac
Progesterone (ng/ml) \ r
24 hrs 11000 | 7583 | 11500 | 9783 | 296.17 123.85
+15.742 | +8.18b ] +9.22¢ 1 +1493ab | +11.703¢ | x13.19be
36 hrs 16033 | 99.00 | 15733 | 11050 | 39520 227.33
. +16.212b | +1327¢ | +9.20b | #9312 .| 432.89be | 173 gpac

Means+S.D with dissimilar superscripts in the same row or column of each hormone are significantly different at P<0.01;
RS=Rating Season. NRS=Mon-Rating Season.
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Fig.1: Reproductive status of the carnel ovaries and the quality of follicular
oocytes during rating and non-rating seasons.
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Fig.2: The rates of camel oocytes reaching metaphase-II stage of
nuclear maturation after 36 lrs under co-culture
conditions during rating and non-rating seasons.
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