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SUPEROVULATION RESPONSESIN RABBITSTO DIFFERENT
DOSESOF FOLLICLE STIMULATING HORMONE

The objective of the experiment was to study the number of oocytes recovered, their quality
and the recovery rate after superovulation, in order to use the oocytes, as a cytoplasm recipient in a
nuclear transfer program. A total of 38, New Zealand White mature, doerabbitsweredivided into 3
groups, accor ding to the chosen dose of Fallicle Stimulating Hormone (FSH); 21 mg (group A), 28 mg
(group B) and 40 mg (group C). FiveIM injections of FSH were given at 12 hr interval by increasing
dosesfor group A and B and a constant dosefor group C. The ovulation wasinduced by giving 100 iu
human chrorionic gonadotropin (hCG) and mating by a vasectomized buck. The oocytes were
collected following ovariectomy and direct flushing. The number of corpora lutea (CL), non
hemorrhagic and hemorrhagic follicles were counted. The number of CL were 24.5+8.8,
21.3+11.6 and 20.4+8.6 (P>0.05) respectively. The recovery rate in group A, (77.7%) was higher
than those of group B, (55.7%) and C, (50.9%) (P<0.001). A higher number of recovered oocytes
was found in group A, (19.1+8.0) than those of group B, (11.8+7.0) (P<0.01) and group C, (10.4£8.3)
(P<0.001) respectively. More than 90% of recovered oocytes in every group were morphologically
normal. This study showed that the dose of FSH influenced the oocyte recovery rate and the

number of oocyte per female.
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Introduction

In anuclear transfer program, oocytes at the
metaphase 11 stage were used as a cytoplasm
recipient which was capable of reprograming the
nuclear donor and giving the highest success rate
(Willadsen, 1986). Rabbits are one of the better
animals for nuclear transfer models as they provide
a high number of recipient oocytes per donor.

Rabbit oocytes can be produced though the
technigue of superovulation using an exogenous
gonadotropin hormone and collecting the ovum by
direct tubal flushing (Kauffman et al., 1998; Yang,
1991). Two types of gonadotropins; Pregnant Mare
Serum Gonadotropin (PMSG) and Follicle
Stimulating Hormone (FSH) can be used to
superovulate. The treatment with PMSG can often
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induce an unsatisfactory result while Techakumphu
(1986) found that Follicle Stimulating Hormone
(FSH) was effective in providing a high number of
embryos per animal. FSH should be given twice a
day at a 12 hr interval, for 3 days and Luteinizing
Hormone (LH) on the following day, at the same
time as natural or artificial mating for successful
ovulation induction (Tsunoda et al., 1981). The
objective of this experiment was to study the
oocyte recovery rate and its quality after
superovulation in order to use these oocytes as
cytoplasm recipientsin anuclear transfer program.

Materialsand Method
Rabbit:

A tota of 38, six-month-old, New Zealand
White, rabbit does, weighing >3.0 kg were used in
the experiment. These rabbits were bought from
the colony kept at the Department of Animal
Husbandry, Faculty of Veterinary Science,
Chulalongkorn University and were housed in
individual cages at 25°C with 12hrs of artificial
light daily. An ad libitum, 14% protein, concentrated
feed diet and fresh water was given. Two
vasectomized bucks were prepared for mating.
The experiment was conducted between October
2000 and December 2001.

Superovulation program:

The animals were injected with Follicle
Stimulating Hormone (FSH, Vetapharm(r),
Australia) intramuscularly with five injections at
12 hr intervals starting in the evening and
continuing for 3 days. Three experimental groups
were tested as followed: Group A: 21 mg FSH

(n=15) (3,3+3,6+6), Group B: 28 mg FSH (n=12)
(4,4+4,8+8) and Group C: 40 mg FSH (n=11) (8,
8+8, 8+8) (Fig.1). Ovulations were induced by
mating with avasectomized buck, together with 100
iu of intravenous Human Chorionic Gonadotropin
(hCG, Chorulon(r), Intervet, The Netherlands)
(Schmidt et al., 1992). Thedose of FSH differed from
that used previously (Techakumphu, 1986). The
rabbit was laparotomized under general anesthesia,
16hrs post coitus and its genital tract, placed in
20 ml Phosphate Buffer Saline (PBS), was
immediately brought to the animal experimental
laboratory of the Reproductive Medicine Unit,
Faculty of Medicine, for oocyte flushing.
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@ FSHﬁmati ng with vasectomized buck and 100 iu intravenous hCG

Figurel. A schematic of the timelines of FSH-
HCG treatment in the rabbits

Ooacyte collection:

The genital tract was washed once in fresh
PBS and each side of oviduct and 2 cm of uterine
horn were dissected from the surrounding tissue.
The oocytes were collected by using direct
flushing of the oviduct as described previously
by Techakumphu (1986). A blunt-ended 18g needle
was inserted through the uterine end to the
fimbriaand flushed with 10 ml of Phosphate Buffer
Saline (PBS)+2% Fetal Calf Serum (FCS). The
flushing was performed twice and the media
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were recovered in a 35-mm petri dish. The oocytes
were searched for immediately, under a 10X
stereomicroscope and those recovered were
placed in TCM 199 Hepest+10% FCS. They were
then washed twice in fresh media and incubated
in 0.5% Hyarulonidase (Sigma, USA) for 30 min.
After incubation, the cumulus cells around the
oocyte were removed by pipetting. The oocytes
were examined under a microscope to investigate
the 1% polar body which classified them as matured
oocytes. The number of corpora lutea, non hemor-
rhagic and hemorrhagic follicles was counted.
The oocyte recovery rate was compared with the
number of corporaluteain both ovaries.
Satistical analysis:

The number of ovulation, follicles and
recovered oocytes per donor were compared between
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the programs using one-way analysis of variance
and the recovery rates by the Chi-square test.

Result

Table 1 shows that the mean number of
ovulationsand the mean number of non hemorrhagic
and hemorrhagic follicles per donor in each program
differed significantly (P>0.05), while the number of
recovered oocytes per donor were highest in group
A rather than B or C (P<0.01). A high variation in
ovulation rates and recovered oocyteswere observed
inall treatments. The recovery rate was also highest
in group A compared to groups B and C (P<0.001).
Morethan 90% of oocytesinal treated groups were
morphologically normal with homogenous
cytoplasm and afirst polar body.

Tablel. Number of ovulations, follicles and recovered oocytes per female and % of recovery after
superovulation (meantSD) of groupsA, B and C
Program No. rabbit No. No. No. %
does ovulations follicles recovered Recovery
oocytes
A 15 24.5+8.6 8.9+7.4 19.1+8.0° 77.7°
(10-46) (0-30) (7-33)
B 12 21.3+11.6 7.5t£5.6 11.8+7.0° 55.7¢
(4-31) (0-16) (2-23)
C 1 20.4+8.6 10.5+7.7 10.4+8.3° 50.9°
(14-39) (1-25) (4-23)

b Gignificant difference, P<0.05 (chi® test)
3¢ Gignificant difference, P<0.01 (chi? test)
b.¢ no significant difference, P>0.05 (chi® test)

d & Significant difference, P<0.001 (analysis of variance)

(range)
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Discussion

In this experiment, it was shown that the
treatment of 21, 28 or 40 mg FSH with 100 1U hCG
provided an average response of 20 ovulations
per female. The observation was comparable
to Kauffman et al. (1998) who showed the mean
(£SD) number of ovulations per female was
25.6+£15.6 for the 3 d regimen and 23.5+8.4 for 4 d
but it was lower than in our previous observation
(Techakumphu, 1986). The difference came from
various factors such as the environment, the
management system, the type of gonadotropin, the
number of injections, the methods of ovulation
induction, the mating system, the age of donor etc.
(Kenelly and Foote, 1965; Techakumphu, 1986;
Techakumphu et al., 1987; Schmidt et al., 1992;
Kauffman et al., 1998). It was remarked that a
higher concentration of FSH in program B and C
did not improve the number of ovulations but
resulted in an increased number of non hemorrhagic
and hemorrhagic follicles and a lower oocyte
recovery rate. Our preliminary study which
increased the dose of FSH to 48 mg in four rabbit
does gave a significantly lower number of oocytes
per female which the recovery rate of only 37.7%.
Overstimulation tended to reduce the rate of oocyte
recovery which was attributed partially to the effect
of endogenous estrogen production on the rate of
oocyte transport and partially to oocytes being
trapped in the follicles (Kenelly and Foote, 1965).
The failure of ova to leave the ruptured follicles
was due to trapping in the follicular lumen or
embedding inthegranulosacell of aruptured follicle.

Furthermore, the oocyte loss may also come from
an excessively rapid passage through the oviduct
induced by the FSH overstimulation as also
mentioned by Greenwald (1961). This may explain
the low recovery rates in rabbit receiving a high
dose of FSH. A high variation of ovulation was
also evident in every group either alow or a high
dose of FSH. However, most recovered oocytes
were mature as judged by the presence of the first
polar body on the surface of oocyte and were
morphologically suitable for using as recipient
oocyte in a somatic nuclear transfer program
(Techakumphu et al., 2001). In conclusion, the
oocyte recipient can be produced from rabbits
giving amoderate response from alow dose of FSH.
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