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Abstract: Aim of the present study was to determine the FSH receptor expression pattern in buffalo preantral
follicles (PFs). Mechanically isolated buffalo ovarian PFs were divided into two groups based on their size i.e.
small (<150µm) and large PFs (150-300µm). Daily collection of follicles was divided into two storage temperature
groups; one group was stored at -30°C whereas the second group of PFs was directly plunged into LN Storage2.

under -30°C was found to be ineffective, as no RNA could be extracted and recovered, however, sufficient
amount of RNA  could be extracted from the follicles stored in LN . The concentration of RNA obtained was2

500 ng/µl, which was sufficient to carry out RT-PCR. cDNA was synthesized using Molony–Murine Leukemia
virus transcriptase and amplified using specific oligonucleotide primers for buffalo FSH receptor. Specificity
of the 2.184 kb amplicon was confirmed by RE digestion and nested PCR for amplification of an inner region
corresponding to  486  bp  was done. The purified PCR product was cloned to sequence the segment of the
2.184 kb insert. Compared with the available buffalo FSH receptor sequence using MegAlign package of DNA
star program it revealed 100% homology. The same steps were repeated for large preantral follicles, identical
results were observed as that of small PFs. Thus, there was an evidence for the presence of FSH receptors on
small and large PFs. It is concluded that the FSH receptor system was present in the buffalo PFs having a
diameter of less than 150 ìm and the expression continued in the PFs of 300 ìm diameters.
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INTRODUCTION PFs. Confirmatory evidences for this have been provided

The buffalo plays an important role in livestock human [6], pig [7-8], sheep [9], goats [10], cattle [11,12]
economy of India by contributing significantly to milk, and buffalo [13]. In vitro culture of PFs in presence of
meat and draft purposes. Delayed puberty, silent estrus, FSH resulted in development of antrum, oocyte
long post partum ovarian inactivity, poor conception rate maturation and steroid hormone secretion. FSH receptor
etc; are some of the factors which restrict the production expression has been studied in PFs of cattle [11], sheep
potential of buffaloes. Therefore, there is an increased [14], pig [15] and mouse [16]. Investigation of this pattern
need for the use of assisted reproductive techniques like in buffaloes will help in finding out the appropriate time
in vitro fertilization, embryo transfer, transgenesis etc. in sequence for FSH supplementation in order to obtain an
buffaloes [1-3]. The number of primordial and graffian ideal combination between follicle survival and oocyte
follicles is less in buffaloes i.e. about 10000 [2]. Thus, if development competence in vitro. Our aim was to
preantral follicles (PFs) could be efficiently isolated from determine the transcription of the FSH receptor gene in
the ovaries and grown in vitro to reach meiotic the small (< 150 µm) and large (150-300 µm) buffalo
competence, they would provide a large potential source ovarian PFs.
of  genetic  material,  which  will  otherwise  be  wasted [3].
In vitro PFs require a longer growth period and different MATERIALS AND METHODS
culture conditions, which corresponds to different growth
and development stages, to achieve complete growth and The study was carried out using buffalo PFs isolated
development [4]. Follicle stimulating hormone (FSH) acts from abattoir ovaries. Mechanical method of follicle
as the key regulator in developmental process of ovarian isolation  was  followed where the cortex is cut into small

by studies in various species of animals like mouse [5],
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Table 1: Number of follicles used and quantity of RNA from stored buffalo Table 2: Total number of ovaries, follicles size and their respected storage

follicles in LN2 (-196 °C) temperature

No of Optical Concentration of RNA No. of Pfs No. of PFs

Preantral follicle group follicles used density  (A260*40) (in ng/ µl) stored in LN2 stored in -300C

Small preantral follicle 190 2.1 500

Large preantral follicle 160 1.9 500

pieces (1-5 mm of thickness) and isolated PFs were
collected using a zoom stereo microscope (Bausch and
Lomb) in follicle collection medium containing fetal bovine
serum (BSA, 3 mg/ml). Isolated PFs were divided into two
groups based on outer diameter as small (<150 µm) and
large PFs (150-300 µm) respectively (Table 1). The isolated
follicles were placed in ependorff vial containing follicle
collection medium and stored at -196 °C by plunging them
directly into LN and an equal number of follicles were2

stored under -30° C (Table 1). The stored PFs were
subjected to RNA isolation using Trizol reagent. In detail,
190 small and 160 large PFs were used for one step RNA
isolation. The purity of RNA obtained was assessed and
further used for reverse transcription. cDNA synthesis
was  carried  out  using  Moloney strain of murine Fig. 1: Small preantral follicles isolated from buffalo
leukemia virus (Fermentas, USA). The amplification of ovaries showing compact layer of granulosa cells
cDNA was carried out using the forward primer and intact basement membrane (131µm)
5’AAWYATGGCCYTGYTCCTGG3’ and reverse set of
primer 5’CATTGTGTTTTAGTTYTKGGC3’. The
amplification  was  further  confirmed  by performing
nested   PCR    intended    for    amplifying    a   region  of
486  bp  using  forward  set  of  primer
5'CCAGCCAGTATAAACCCACAGTCC3' and reverse set
of primer 5'GAGCGTAGCAGCCACAGATGAC3'. The
amplicons were observed and confirmed by the agarose
gel electrophoresis.

The purified PCR product was ligated into the cloning
vector (PTZ57R/T) (MBI, Fermentas, USA) following
manufactures protocol. Transformed competent cells were
transferred onto LB broth containing X-gal, IPTG and the Fig. 2: Small preantral follicles isolated from buffalo
appropriate antibiotic (ampicillin, 100ìg/ml). After ovaries showing compact layer of granulosa cells
incubating at 37°C for 12 h, blue and white colonies were and intact basement membrane (171µm)
observed, positive clones were confirmed for the presence
of insert and RE digestion of the amplicons using EcoR1 and  surrounded  by   an   intact   basement  membrane
and Sal1 restriction enzymes. Sequencing of the clones (Fig. 1 and 2). This method conserved the receptor system
was done on an automated DNA sequencer. The present within these isolated follicles. The RNA could not
sequences were analyzed using DNA star software. be isolated from the follicles which were stored at -30 °C,

RESULT isolated from the follicles stored at -196 °C (Table 2). Total

Mechanical isolation was found useful for getting a cDNA synthesis. Subsequently it was amplified using
large number of PFs. These follicles contained a spherical specific oligonucleotide primers already available for
oocyte surrounded   by  single  layer  of  granulosa  cells buffalo  FSH  receptor  gene.  The  amplified  product  was

-------------------------------- ---------------------------------

1290 1100

No. of Total no. of -------------------------------- ---------------------------------

ovaries isolated Pfs Small PFs Large PFs Small PFs Large PFs

1840 4879 850 440 620 480

however, sufficient quantity (500 ng/µl) of RNA was

obtained RNA was reverse transcribed for the first strand
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Fig. 3: PCR amplification of FSH receptor gene from small the culture milieu used for the in vitro culture of PFs.
preantral follicles The PFs were isolated mechanically, which has
Lane M : 500 bp DNA ladder resulted  in  obtaining  higher  number  of  both  large
Lane 1   :   2.184 kb amplified product (150-300µm) and small  (<150µm)  PFs. Follicles used for

Fig. 4: PCR amplification of FSH receptor gene from large Results of this study provide the best evidence for
preantral follicles the existence of FSH receptor in early PFs, which are
Lane M: 500bp DNA ladder having less than 150 µm outer diameters. It further
Lane 1:  2.184 kb amplified product supports the studies conducted in mice PFs having a

observed as a single band of 2.184 kb in both sizes of PFs developed antrum to initiate steroidogenesis [16]. The
(Fig. 3 and 4). The specificity of amplification was checked studies on porcine PFs culture with culture medium
through nested PCR using specific oligo-nucleotide comprising of recombinant FSH effected antrum
primers for amplifying 486 base pair region. A single band formation, oocytes from these PFs achieved
of approximately 486 base pair was obtained. Cloning of developmental competence and post IVF, developed up
the purified PCR product into PTZ57R/T vector and to blastocyst stage within 5 days of culture [17]. In case
subsequent transformation, using E.coli strain DH5  and of bovines, PFs having a diameter of 145-170 µm when
observed that 60 colonies (80%) were white recombinant cultured in presence of FSH resulted in larger follicular
colonies (Blue white selection). Plasmid was isolated from diameter, antrum formation and oestradiol secretion [18].
randomly selected 12 colonies gave a yield of 20µg /5ml One of the other study also got similar result by using

culture. Plasmid PCR was performed, on agarose gel
electrophoresis and 2.184 kb band was obtained. RE
digestion was carried out using EcoR1 and Sal 1 in which
2.184kb insert was released. The sequences obtained
[accession number EU0I6216; Kuruvilla et al. 2007] were
showing 100% homology when compared with the already
available buffalo FSH receptor sequence.

DISCUSSION

Result of this study provides an evidence for the
existence of FSH receptor in both small and large buffalo
PFs. It supports the earlier reports of successful in vitro
development of PFs has been described in mouse [5],
human [6,], pig [7, 8], sheep [9] goats [10], cattle [11, 12]
and  buffalo [13] where FSH was the chief ingredient of

in vitro culture were characterized as having a spherical
oocyte, surrounded by an granulosa cells and limited by
an intact basement membrane. Study reported that
mechanical method was simple, can be used effectively to
isolate a large number of intact PFs from zebu cow
ovaries, with high recovery rate [15]. Through this
method, the theca–granulosa-oocyte interactions are
maintained and enzymatic isolation sometimes caused
removal  of basement membrane and follicle was
converted in to an oocytes-cumulus complex. In humans,
mechanically isolated preantral follicles developed to
steroid-secreting antral follicles [15]. Only limitation of
this process is that it is laborious and time consuming for
cutting the thick ovarian stroma and collecting of
preantral follicles.

diameter ranging from 100-130µm that these follicles
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early  preantral  follicles  having  diameter  of 95-142µm 4. Jegenow, K. and M. Stolte, 1995. Isolation of
and follicle culture medium was supplemented with
recombinant FSH resulted in granulosa cell proliferation
and antral cavity formation [19]. Studies conducted on
mouse PFs (150 µm) reported that rFSH promoted
oestradiol secretion by the granulosa cells (6). Our
findings are supportive to all these findings as these all
seem to be having similar endpoint as our results. Larger
PFs also showed similar expression pattern as smaller PFs
for the FSH receptors. From about 160 PFs, necessary
RNA  could be extracted and made possible to perform
RT-PCR based expression procedure. The presence of the
FSH receptor in large PFs is supportive to the culture
studies involving large PFs where FSH is found to be
promoting the overall growth of the follicular system
including oocytes. Increased follicular diameter, antrum
formation and estradiol production were reported in
several  studies on PFs having a diameter of 170µm
bovine [20, 21], sheep [22], hamsters [23], pig [24], mouse
[5, 25] and buffalo [13, 26], where FSH was the chief
constituent of the culture medium. With these results it
can strongly be supported that FSH induced lactate
production by PFs as reported in mouse [5] and bovine
[27]. Attainment of meiotic competence in oocytes was
another  FSH induced effect in larger PFs as narrated in
pig [8] and goat [10]. The positive FSH receptor status in
case of PFs is delineated by the FORKO (FSH receptor
knock out) mice, in which PFs growth stops at early antral
stage [28, 29]. Thus, it was found that FSH receptors are
present in the PFs even at a stage when they were having
an  outer diameter of less than 150µm and its presence
was continuing in the PFs having a diameter of 300µm.
Mechanical  isolation was found to be helpful in getting
a huge number of small and large PFs and resulted in
follicles of intact cellular layers and the receptor system
was found to be unaffected.
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