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Abstract: The present study was designed to investigate  the pattern of follicular dynamics during the estrous
cycle, for evaluation the superovulatory response of different follicular wave cycles as well as studying the
effect  of  presence  or absence of  a dominant follicle on the superovulatory response in Egyptian buffaloes.
A total of 30  buffalo  was  used  in  the  present  study.  Three  experiments  were  conducted:  in  experiment1,
the growth, selection  and ovulation of ovarian follicles were ultrasonically monitored in 30 animals after estrous
synchronization by using PGF2  .Experiment 2 was conducted to examine superovulatory response in different
follicular wave cycles ,while experiment 3 was performed to evaluate the effect of presence or absence of a
dominant follicle at the time of gonadotrophin injection on the superovulatory response. Results indicated that
the 30 examined  buffalos have estrous cycle with one(6.6%), two(53.3%) or three 3(40%) follicular waves  and
that the number of waves in the cycle is associated with the luteal phase  and with the estrous cycle length.
Moreover, there were no significance differences in the superovulatory response between two  and three wave
cycles. However, the numbers of corpora lutea, recovered embryo  and transferable embryo were higher in
buffalo with non-dominant  than with  dominant follicles (4.64±0.2 vs 3.36±0.23,   2.35±0.22 vs 1.09±0.19  and
1.4±0.17 vs 0.63±0.15, respectively). In conclusion, the present results showed that the out come of
superovulatory response in buffaloes can not be influenced by type of  follicular dynamics, Moreover, the
feature of ovarian status at initiation of gonadotrophin treatment tended to be related to superovulatory
response in the presence or absence of a dominant follicle.
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INTRODUCTION ovarian status, especially the stage of the ovarian

Embryo transfer (ET) technique has been applied for Since  the advent  of ultrasound  technology  applied
enlarging progeny population of high genetic merit dams to  animal reproduction, a large amount of information has
in animal breeding programs, especially for animals with been collected about ovarian follicular dynamics in
low reproductive rate such as buffaloes [1]. Traditionally, domestic animals[6, 7]. Ovarian follicular dynamics have
ET relies on superovulation technique to maximize been studied by several authors in buffalo species[8-10].
reproductive performance of the dam [2]. Superovulation Ovarian follicular growth in buffaloes  was similar to that
 is still widely used to produce valuable bovine embryo observed in cattle  and  was  characterized by waves of
for breeding.  Enormous efforts have been devoted to follicular recruitment, growth  and regression [9], The
investigate the factors influencing the superovulatory studies by Taneja et al. [8] confirmed the results of
response in buffaloes. However, the progress has been Danell [11] that development of ovarian follicles occur in
limited in view of ovulation rate  and yield of viable one or two waves per the estrous cycle. Three wave
embryos.  Various  factors  were  reported   to  influence cycles were reported in Murrah buffaloes [9]  and the two
the  superovulatory  response  in  buffaloes.  These wave cycles were the most common. During each follicular
factors  include  factors   extrinsic   to   the  animals, such wave the dominant follicles developed  and through the
as  sources and  purities  of  gonadotrophin and  their production of steroidal  and non steroidal substances
administration [3,4],  and  intrinsic  factors  related  to the suppress the development of subordinate follicles  and

follicular   waves at the time of treatment [5].
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prevents  the  emergence  of  the  next  follicular  wave. cycle  while  maintaining  the  identities  of  individual
Thus, the presence of a dominant follicle at initiation of follicles [14].
gonadotrophin treatment has been known to decrease the
superovulatory response [5]. Experiment 2: It was conducted to determine the

The current study was designed to study (i) superovulatory response  of  different follicular wave
Characteristics of follicular   dynamic during the estrous types. Buffalo having two (group 1, n=16) and three
cycles, (ii) the superovulatory response of different (group2, n=12) follicular waves from the first exp. were
follicular   wave cycles and  (iii) the  effect of presence or superovulated  by i.m injection of  Pregnant mare serum
absence of a dominant follicle on the superovulatory gonadotrophin (Folligon, Intervet Co, B.V.Hol and) with
response in buffaloes. a dose of 3000 I U [15] on day 10 of natural estrous cycles.

MATERIAL  AND METHODS estrumate i.m at 48 h after initiating gonadotrophin

Animals: Thirty buffalo cows, 7-10 years of age, follicle( 8mm) were determined by using ultrasonography
weighting 450 to 550 kg  and having displayed at least two before  and during the superovulatory treatment . All
estrous cycles of normal duration were used in this study. animals were artificially inseminated two times with frozen
The study was conducted in buffaloes herd selected from semen at 12h. Intervals following detection of st anding
Mehalt Mousa farm belonging to Animal Production heat. Embryo  recovery was non-surgically performed on
Research Institute at Kafr El sheikh province, Egypt day 5-6 [16]. It was conducted by using sterile two way
during the period from October, 2009 to March, 2010. Foley catheter (size 8-22). The flushing media was
Animals were apparently healthy  and with good body phosphate buffer saline (PBS) containing 1%. Bovine
condition. They were fed on hay, silage, concentrate serum albumin (BSA). Efficacy of superovulation was
mixture, barseem  and rice straw. determined by estimating number of corpora lutea by

Ultrasonography: Transrectal ultrasonography was
carried out using ultrasound scanner supplied with 5 Experiment  3:  It  was  performed  to  investigate  the
MHZ  array  transducer  (Ultra  scan  90  alliance,  Quebec, effect   of   presence   or   absence   of   a   dominant
C   anda).    Animals   were   examined   ultrasonography follicle at the start of gonadotrophin treatment on the
to  monitor   ovarian   follicular   dynamics,   as   well  as superovulatory  response. Ultrasonographic examination
to investigate and demonstrate the response to of  the ovaries during experiment 2 indicated that
superovulatory response [12]. buffaloes were assigned to two groups according to the

Experimental Protocols follicle ( 10 mm) [5] at the start of superovulation
Experiment 1: To determine the characteristics of the regardless the type of follicular wave. Twenty eight
follicular  dynamics  during  estrous cycles,   a   total  of buffalo were superovulated as mentioned before in
30 buffaloes were monitored by ultrsonography after experiment 2.
estrous synchronization by i.m injection of two doses
each of 2 ml estrumate (500ug cloprostenol, Schering STATISTICAL ANALYSES
animal  health,  Co, Germany), at an interval of 11 days.
The ovaries were scanned daily each morning, after The obtained data were represented as mean + SEM.
estrous detection, for an entire estrous cycle from an T test was used for comparison of mean values of the
ovulation to the next. All observations were carried out by various treatments. All data were statistically analyzed
the  same  person   and  were  recorded  on  video-tape. according to Snedecor  and Cochran [17].
The  video- tape was subsequently reviewed on the
screen of ultra sound scanner,  and diagrams depicting RESULTS
the relative location of follicles were made for each ovary
and their growth were monitored individually. Follicles Experiment 1: The results indicated the presence of 3
were measured with a ruler calibrated against the in- built patterns of ovarian follicular waves :one wave ( n=2,6.6%),
scale provided with the ultrasound unit [13]. This two waves (n=16,53.3%)  and  three  waves  (n=12,40%).
procedure allowed to follow the pattern of growth  and As shown in Table 1 , buffaloes that presented three
selection of individual follicles during the entire estrous waves  of  follicular  growth  also  presented   the  longest

Luteolysis was induced by administration of 2 ml

treatment. Number of small follicles ( 4mm)  and large

ultrasonography.

presence (G1=11) or absence (G2=17) of a dominant
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Table 1: Charachteristics of the follicular  dynamics  during estrous cycles in Egyptian buffaloes.
Number of waves(NW)
-------------------------------------------------------------------

Parameter Two wave Three wave Significance
Number of buffaloes 16/30 12/30
Length of estorus cycle(day) 20.69±0.28 23.00±0.33 ***
Length of luteal phase(day) 10.13±0.31 12.58±0.26 ***
Emergence of first wave(day) 1.14±0.06 0.84±0.04 ***
Emergence of second wave(day) 11.00±0.29 8.62±0.29 ***
Emergence of third wave(day) -- 16.31±0.31
Number  of  recruited  follicles  in 1s wave ( 4mm) 7.13±0.22 8.08±0.26 **
Number of recruited follicles in 2nd  wave( 4mm) 6.31±0.20 6.17±0.21 ns
Number of recruited follicles in 3rd   wave( 4mm) -- 5.42±0.26
Persistence of 1st dominant follicles(day) 19.31±0.31 17.00±0.48 ***
Persistence of 2nd dominant follicles(day) 10.81±0.31 13.31±0.33 ***
Persistence of 3rd dominant follicles(day) -- 7.69±0.29
Maximum diameter of 1st dominant follicles( mm) 14.69±0.34 12.57±0.33 ***
Maximum diameter of 2n dominant follicles( mm) 15.06±0.27 12.83±0.32 ***
Maximum diameter of 3rd dominant follicles( mm) -- 12.85±0.37
Values are means±st andard errors.
Significance levels:**,p<0.01;***,p<0.001;ns,not significant p<0.05.

Table 2: Superovulatory   response   in buffaloes with two and three follicular wave cycles
Parameters G1(n=16) G1(n=12) Significance
No.follicles 4mm(day0) 6.18± 026 6.08±0.29 ns
No.of follicles 8mm in the day post treatment 7.50± 0.30 7.33±0.38 ns
No. of ovulation 5.81± 0.36 6.08±0.31 ns
No.of corpora lutea 3.94± 0.31 4.42±0.31 ns
No. of unovulates follicles 1.76± 0.18 1.75±0.22 ns
No.of recovered embryo 1.93± 0.34 1.92±0.42 ns
No. of unfertilized ova 0.76± 0.20 0.77±0.23 ns
No. of transferable embryo 1.06± 0.21 1.17±0.30 ns
Values are means± st andarderrors Significance levels:**,p<0.01;***,p<0.001;ns, not significant p<0.05.

Table 3: Effect of dominant follicles at the time of superovulatory    treatment on superovulatory response in buffaloes
parameters G 1(n=11) G2(n=17) Significance
No. of small antral follicles=4mm 6.09±0.37 6.17±0.23 ns
No. of follicles=8mm 6.71±0.30 7.87±0.24 **
No. of ovulation 5.00±0.27 6.52±0.26 ***
No .of corpora lutea 3.36±0.23 4.64±0.20 ***
No .of recovered embryo 1.09±0.19 2.35±0.22 ***
No. of transferable embryo 0.63±0.15 1.4±0.17 **
Values are means± standarderrors Significance levels:**,p<0.01;***,p<0.001;ns, not significant p<0.05.

luteal phase  and estrous cycles. There were significant Experiment 2: Table 2 reveals the superovulatory
differences between two  and three wave cycles  with response   of   different   follicular   wave   cycles in
regard to the day of emergence of the first  and second buffalo.   There   were   no   significant   differences
waves (p<0.001) and the number of recruited follicles between two(G1)  and three(G2) wave cycles in the
( 4mm) in the first wave(p<0.01). However, there was no number of follicles 4mm at the start of superovulatory
difference between two  and three  wave cycles  in the response and  follicles 8mm in the day post
number of recruited follicles ( 4mm) in   the second wave. superovulatory treatment. Non significant differences
Two  and three wave cycles differed significantly were also found  between two  and three wave cycles in
(p<0.001) with regard to persistence of the first  and the mean numbers of ovulations , corpora lutea,
second dominant follicles , and in the maximum diameters unovulated follicles, recoverd  embryos, unfertilized ova
of both first  and second dominant follicles and transferable embryo.
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Experiment 3: Table 3 reveals the effect of dominant The results of the present study showed that the first
follicles at the time of superovulatory treatment on the
superovulatory response. Number of small follicles
( 4mm) did not differ significantly between buffaloes of
dominant(G1)  and non dominant (G 2) follicles. A greater
number (p<0.01) of large follicles ( 8mm) was recorded
post superovulatory treatment in buffalo superovulated
in the absence of dominant follicles. Mean numbers of
ovulation ,corpora lutea, recovered embryo and
transferable embryos were significantly   higher (p<0.001)
in buffaloes of non dominant than dominant group.

DISCUSSION

Superovulation is crucial for successful application
of ET. These experiments studied the effect of follicular
dynamics  and dominant follicles on superovulatory
response in buffaloes for achieving good superovulation
results  and improve embryo yield to  maximum utilization
of the reproductive potential of high merit buffaloes 

The results of present study demonstrated that
ovarian follicles developed in a wave like fashion in
Egyptian buffaloes similar to those observed in Murrah
buffaloes [8, 9, 18]  and in cattle [14, 19]. In the present
study, three patterns of follicular growth were observed
during estrous cycles. One (n=2,6.6%), two (n=16,53.3%)
and three (n=12,40.0%) follicular waves per cycles were
recorded in almost equal proportion in accordance with
the reports of Baruselli et al. [9]  and Azawil et al. [20].
Non of the animals exhibited a four follicular wave cycle
in the present study. In contrast, the majority of Murrah
buffaloes showed one or two wave cycles [8], but Warrich
and Ahmed [21] reported that the majority of buffalo in
Pakistan had three  and four waves pattern of follicular
growth. The present findings explained that, the number
of waves of follicular growth is associated to the duration
of estrous cycle  and luteal phase. Buffalo that presented
three waves of follicular growth also presented the
longest luteal phase  and estrous cycle. These results
agree  with  the  result  of  Baruselli  et  al.  [9]   and
Presicce et al. [10] in buffalo  and Fortune et al. [19]  and
Knopf et al. [22] in cattle. Our results indicated that there
were significant difference between maximum diameter of
both the first dominant follicle (14.69±0.34 vs 12.57±0.33)
and the second follicle( 15.06±0.27vs 12.83±0.32) for two
and three wave cycles, respectively. Terzano et al. [23]
also reported that, the diameter of ovulatory follicles
ranging between 13mm  and 15mm in buffalo. In cattle,
previous studies  were also agree with these results
[24,25].

and second waves appeared earlier in the estrous cycle
with  three  waves  than  with  two  waves.  The  same
results  was  obtained  in  cattle  by  Fortune  [24].
However, Baruselli et al. [9] explained that there were no
difference between second  and third wave cycles with
regard to the day of emergence of the first wave in
buffalo. Since the day of onset of the second wave ranged
widely between buffaloes, it is difficult to set up a
superovulation schedule. In fact, studies in cattle [26, 27]
have demonstrated that there is a positive effect on the
superovulatory response when initiated at the time of
wave emergence, i.e. near the expected time of the
endogenous wave eliciting FSH surge.

In  comparison of superovulatory response of
animals with two waves versus animals with three waves,
our results revealed no differences in the number of
ovulations  or the number of  recovered embryo in buffalo
in which superovulatory treatment were initiated on the
day of emergence of second  wave(10 day of cycle).
These confirmed by  our results in experiment  1,whereas
the number of recruited follicles in 2  wave was  similarnd

for the buffaloes  with   two wave  and three  wave cycles.
Our results were in accordance with Monniaux et al. [28]
who reported that luteal  response to PMSG stimulation
depend  on  total  number of growing follicles in the
ovaries  at  the  time  of  initiation  of  superovulation.
Also Singh et al. [29]recorded similar results in cattle.

Concerning the result of experiment 3 of the current
work, there was an increase in the mean numbers of
corpora lutea, recovered  and transferable embryos when
superovulatory  treatments  were initiated in the absence
of  a dominant follicle. The present findings were in
accordance with the findings  of Taneja et al. [5] who
found that number of corpora lutea at palpation per
rectum was higher in superovulated buffalo of the non
dominant than the dominant group. However, the same
authors explained that there was no significant difference
among groups in the mean number of recovered  and
transferable  embryos . In cattle ,the presence of dominant
follicle  at  initiation  of gonadotrophin treatment  has
been  also known to decrease the superovulatory
response [30-32] ,   while very few workers did not find
any  effect  [33,34]. It  was  suggested that  the  presence
of a dominant follicle at the time of initiation of a
superovulatory treatment  increased atresia of recruitable
follicles(4.5-7.9mm)  and lowered the ability of follicles
>8mm to release estradiol  .Hence, presence of a dominant
follicle at initiation of gonadotrophin treatment   appears
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to alter functions of recruitable follicles  and their 11. Danell, B., 1987. Oestrus behaviour, ovarian
response to superovulatory drug [35,36] In conclusion,
the present results showed that the out come of
superovulatory response in buffaloes can not be
influenced by type of  follicular dynamics, moreover the
feature of ovarian status at initiation of gonadotrophin
treatment tended to be related to superovulatory response
was the presence or absence of a dominant follicles.
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