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ISOLATION, PARTIAL PURIFICATION AND IMMUNO-
BIOCHEMICAL CHARACTERIZATION OF INHIBIN FROM

GOAT OVARIAN FOLLICULAR FLUID
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ABSTARCT: In the present study Inhibin was purified from goat ovarian follicular fluid by Gel
filtration chromatography on Sephacryl S-200. SDS PAGE of purified inhibin revealed the molecular
weight of 55 kDa. The purified follicular fluid had been found to be immunoreactive by DID test and
Western Blot analysis when treated against hyperimmune sera.
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INTRODUCTION

Inhibin, a gonadal  heterodimeric
glycoprotein with a molecular weight of around
32 kDa, is  composed of an α subunit linked by
disulfide bonds to either of two β

A
 or β

B
 subunits

(Burger and Igarashi  1988). The ovarian
follicular fluid is a rich source of inhibin (de
Jong and Roberstson  1985). The main
biological function of the inhibin is the
suppression of release of FSH from the anterior
pituitary. As inhibin acts systematically to inhibit
FSH release, it follows that a reduction of
inhibin secretion would increase FSH
concentration and thus offers a potential for
increased fertility. Immunoneutralization of
inhibin can also enhance follicular development
and ovulation rate (Henderson et al. 1984).

The present study was carried out with the

objectives of isolation and partial purification
of inhibin and its immunobiochemical
characterization.

MATERIALS  AND  METHODS

Goat ovaries were collected from local
abattoir immediately after slaughter and
transported to the laboratory in chilled saline.
The follicular fluid was aspirated from
apparently healthy medium and large surface
follicles using 1ml (U-40) insulin syringe. The
fluid was separated by centrifugation at 3000
rpm for 20 minutes at 4ºC to remove granulosa
cells and cell debris. The final supernatant was
stored at -20ºC in the presence of protease
inhibitor (1 mM phenylmethyl sulfonyl fluoride
and 1mM benzamidine) and 0.01 % sodium
azide.
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Protein concentration of the follicular fluid
was estimated by Lowry's method (Lowry et
al. 1951).

Crude follicular fluid proteins were purified
by the Gel filtration chromatography on
Sephacryl S-200 and flow rate was maintained
at 20 ml per hour. Fractions of  3 ml each were
collected in 60 different sterile test tubes. The
distribution of protein was monitored by taking
the absorbance at 280 nm in a UV-VIS
spectrophotometer (Systronics-119).

Then the fractions were pooled and
concentrated by dialysis against sucrose using
dialysis membrane (cut of value 12,000).

The crude and purified samples were
analyzed by One-dimensional sodium dodecyl
sulphate polyacrylamide gel electrophoresis
(SDS-PAGE) in vertical slab gel
electrophoresis instrument. (Laemmli  1970).

Molecular weights were determined by SDS-
PAGE by using protein markers (PMW-M,
Bangalore Genei) and analyzed by Gel
Documentation System (Bio-Rad).

The antibody against crude goat ovarian
follicular fluid was raised in healthy New
Zealand white rabbit. The DID test was
performed according to Hudson and Hay
(1989).

Immunochemical analysis of purified protein
was done by Western blot technique according
to Towbin et al. (1979).

RESULTS  AND  DISCUSSION

The protein concentration of the pooled
crude follicular fluid was was 39.86 mg/ml.

Crude goat ovarian follicular fluid was
analyzed by Gel filtration chromatography on
Sephacryl S-200 with the flow rate of 20 ml/hr

in which the proteins were resolved into two
major peaks (Graph No. 1).

Protein fractions of the follicular fluid were
pooled together in 4 parts and named as P

1

(ascending loop of first peak), P
2
 (descending

loop of first peak), P
3 
(ascending loop of second

peak) and P
4 
(descending loop of second peak).

The protein concentration of the 4 pooled
fractions of follicular fluid were 26.19 mg/ml,
1.68 mg/ml, 1.66 mg/ml and 3.70 mg/ml
respectively. The fractions were concentrated
by using sucrose over the dialysis bag (cut of
value 12,000).

The P
2
 fraction of follicular fluid was checked

for purity by SDS PAGE analysis (10% gel),
which revealed the presence of inhibin of 55
kDa consisting of two subunits of 30 kDa and
25 kDa (Fig. 1).

Follicular fluid is mainly a transudate of
blood plasma but also contains many substances
contributed by granulosa cells, which includes
inhibin along with growth factors, vitamins,
proteoglycans etc. (McNatty 1978). Inhibin was
first purified to homogeneity from bovine
follicular fluid as a 58 kDa protein by Robertson
et al. (1985). Subsequently a 32 kDa form was
isolated from porcine  (Miyamoto et al. 1985,
Ling et al. 1985 and Rivier et al. 1985) and
bovine (Fukuda et al. 1986 and Robertson et
al. 1986). Both 58 kDa and 32 kDa forms of
inhibin were heterodimer composed of α and β
subunits. Kumar et al. (1992) isolated 65 kDa
form of inhibin from ovine follicular fluid.

Hyperimmune serum was raised in rabbit
against crude goat ovarian follicular fluid
antigen. Single precipitin line was observed in
DID test when the partially purified 55 kDa
form of inhibin reacted with the hyperimmune
serum (Fig. 2).
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Graph No. 1:  Gel  filtration chromatography of goat follicular fluid
protein on Sephacryl S- 200

Fraction Number

The partially purified 55 kDa form of inhibin
was found to be immunoreactive against
hyperimmune serum by Western blot technique
(Fig. 3). As inhibin acts systematically to inhibit
FSH release it follows that a reduction of
inhibin secretion would increase FSH
concentration and thus offer potential for
increased fertility. Immunization against
various synthetic peptides of inhibin increases

FSH and ovulation rates in ewes (Wrathall et
al. 1990) and cattle (Glencross et al. 1994).

CONCLUSION

Inhibin could be purified from goat ovarian
follicular fluid by Gel filtration
chromatography on Sephacryl S-200 which
revealed the molecular weight of 55 kDa and
found to be highly  immunoreactive.

Isolation, Partial Purification and Immuno-Biochemical Characterization of Inhibin
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 Fig. 1  Fig. 3

 Fig. 2
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