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ABSTRACT: Bovine somatotropin is a growth hormone found in cattle. A commercial preparation
of this hormone (bGH) was used as an antigen. Antibodies were raised in rabbit. Primary
immunization was done using Freund’s complete adjuvant followed by successive immunizations
using Freund’s incomplete adjuvant. The immune response of rabbit was checked by carrying out
immune blot assay and qualitative ELISA. Microtiter wells coated with the antigen (bGH) were
exposed to primary antibody (rabbit antiserum). The antigen-antibody complex formation was detected
by using secondary antibody (sheep anti-rabbit IgG HRP conjugate). The ability of these antibodies to
detect bovine growth hormone was also checked by western blotting. Antibodies raised in this study

were able to detect bGH in a western blot.
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INTRODUCTION

Bovine  growth hormone  (bGH)  or
Somatotropin, a peptide hormone of anterior pituitary
gland, increases rate of protein synthesis and mobilization
of fatty acids; and decreases the rate of glucose utilization
(Bauman, 1992). Several variants of GH exist in many
higher animals due to growth hormone gene duplication,
differential mMRNA splicing and differential GH protein
processing (Wood et al., 1989).

Polyclonal antibodies (pAB) specific for bovine
growth hormone (bGH) can be used to detect the
different preparation of the growth hormones. The
purified growth hormone Antibodies against bovine
prolactin  (PRL) and ovine prolactin  (0PRL)
immunization are usually used in quantitative estimation
of levels of prolactin (Carey et al., 1995). The chicken
anti-bGH antibodies have shown promising results in
combination with rabbit anti PRL antibodies. In this
study, polyclonal antibodies against bovine growth
hormone are produced. The antibodies so produced can
be used as solid phase capture antibodies in quantitative
estimation of bovine somatotropin and in the
development of an in house ELISA for estimation of
recombinant bovine (Berrini et al., 1994; Brambilla et al.,
1993), equine (Gobbi et al., 1990) ovine and caprine
somatotropins. Recombinant bGH can be characterized
for its immunoreactive properties using these pAB.

MATERIALS AND METHODS

Primary immunization: Commercial recombinant
bovine somatotropin preparation (LG South Korea) was
used as immunogen. Ten (10) white Rabbits (Oryctulagus
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cuniculus) were purchased for production of polyclonal
antibodies. One ml blood sample was drawn from each
rabbit and serum was separated as negative control. 20ul
of bovine somatotropin preparation containing 2 mg of
the hormone was dissolved in phosphate buffer saline
(PBS) pH 7.0. One ml of Freunds complete adjuvant
(Sigma—Aldrich) was added to 1ml of immunogen
formed a white milky emulsion. The eight rabbits were
immunized with 2ml of this emulsion (Stills, 1994) and
two of them were kept as negative controls.

Immuno dot blot analysis: After 14 days of
immunization, 1ml blood was drawn; serum was
separated and stored at -20°C. Nitrocellulose membrane
was used for dot blot analysis. 3 pl of b-GH was poured
on the membrane and dried. Membrane was soaked in
blocking solution (5 % BSA) and incubated at 37°C for
45 minutes. Washing was done four times with the PBS
pH 7.0 for ten minute each. Diluted primary antibody in
the PBS (1:5) was poured on the membrane and
incubated at 37°C for 45 minutes. After four washings
with the PBS, diluted secondary antibody (anti-rabbit
HRP conjugated) in PBS (1: 5000) was added and
incubated at 37°C for 45 minutes. Substrate (20ul of
TMB) was added on to the nitrocellulose membrane
(Victor et al., 1986).

First booster immunization: After 4 weeks of primary
immunization, booster immunization was given to all
eight rabbits under study. Incomplete Freund’s Adjuvant
(IFA) was used instead of the Freund’s complete
Adjuvant (FCA) (Huang et al., 1994). After fourteen days
of the first booster immunization 1 cc blood was drawn
from the ear vein of the rabbit. Serum was separated and
stored.
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Enzyme linked immunosorbent assay (ELISA):
Microtiter wells were coated with of 200ul bGH
(10ug/ml) in coating buffer (0.05M Na,CO; & 0.05M
NaHCO; pH 9.6) and incubated at 37°C for 24 hours.
300ul skimmed milk was used as blocking solution in
each well and incubated at 37°C for 24 hours. After
aspiring blocking solution 25ul primary antibody (rabbit
anti-bovine growth hormone serum) was dispensed into
one of the wells. As negative control 25ul of rabbit
serum, taken prior to immunization, was added and
incubated at 37°C for 1 hour. 25ul secondary antibody
(sheep anti rabbit HRP conjugate) dilution with blocking
solution (1:5000) was added in each well and incubated
for 37°C for 1 hour. After washing three times with wash
buffer, 25ul of substrate (TMB) was added in each well
and color development was observed. Absorbance at
450/630 nm of positive and negative wells was taken
using ELISA reader for qualitative determination of
rabbit’s immune response.

Western blotting: Electrophoresis was performed as
described by and western blot analysis was performed as
described by Laemmli (1970). After electrophoresis,
antibodies were evaluated on the basis of the Western
blot method of Wang et al. (1992). Primary antibody
(rabbit anti-bovine growth hormone serum) diluted (1:50)
was poured on membrane followed by incubation and
washing. Secondary antibody (sheep anti rabbit AP
conjugate) with 1:5000 dilutions was used and incubated
at 37°C for 45 minutes. As incubation period was over,
washing was carried out and 2.5ml of substrate 5-bromo,
4-chloro,3-indolylphosphate/nitroblue tetrazolium
(BCIP/NBT) was added for color development
Experiment was repeated three time to confirm the
results.

RESULTS AND DISCUSSION

Immuno dot Blot analysis showed the
development of antibody antigen complex. Development
of blue color on the nitrocellulose strip used for positive
sample qualitative test proves the development of
antibodies against the immunogen (bGH) in rabbit. Color
development was not observed in negative control strip.
This indicated that no cross reacting antibodies were
present in rabbit serum and nonspecific binding was also
efficiently prevented by the protocol followed in this dot
blot assay (Figure. 1).

HRP (substrate TMB) added in wells conjugated
to antibody oxidized this substrate into a blue color
complex (benzidine blue) in the positive well.
Absorbance showed that no any complex was formed in
negative control well (0.004+0.001) The development of
blue color complex was observed in the two wells used
for positive sample analysis. This indicates the formation

of antigen antibody complex in both these wells (Table
1).

Electrophorised antigen (bGH) showed the
molecular weight of 22 kDa on SDS-PAGE (Figure 2).
Bands transferred to the nitrocellulose membrane were
detected using primary and secondary antibody by
formation of antigen antibody complex. Western Blot
analysis showed that antigen was bound successfully to
primary antibodies (Figure 3). Commercial bovine
somatotropin is available in the emulsified slow releasing
form and also contains vitamin E. Initially it was thought
that this emulsified form might interfere with the immune
response of the rabbit and antibodies would not be
produced against the hormone as it is reported in some
cases of polyclonal antibody production (Cartledge et al.,
1992). But Immuno dot blot, ELISA and Western blotting
confirmed that rabbit had responded to the immunogen in
a reliable manner.

Figure. 1 Comparison of Negative control (a) and
sample (b) by using immune dot blot analysis.

Table.1 ELISA results confirmed the antigen antibody
complex

Negative control A 450/g30 NM Sample A 450/630 "M

0.004 +0.001 1.237 +0.005
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Figure. 2 SDS gel electrophoresis, molecular weight
marker is in the first lane and the next four
lanes show the growth hormone sample MW
is 22 KDa.
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Growth hormone sample showed the molecular
weight of 22kDa on SDS-PAGE (Figure 2). It was same
as described by Banfi et al., (1992). Western blot analysis
showed that primary antibody strongly bound to growth
hormone (Figure 3). This showed the successful
production of antibodies against the growth hormone.

The main goal of any antibody production
protocol was to get high titer of specific antibodies. The
antibodies could be isolated and partially purified to be
used as solid phase capture antibodies in a growth
hormone ELISA. These polyclonal antibodies can be
used for the radioimmunoassay of growth hormone by
further modifying them (Boulanger et al., 1999)

Figure. 3 Western blot analysis the detection of GH
band by primary antibody (rabbit anti-bGH
serum).
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