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Changes in Plasma GH, LH and Progesterone and Blood Metabolites
Following Long-term Exogenous Somatoliberin Administration in
Growing Buffaloes (Bubalus bubalis)
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Abstract: To investigate the effects of long-term somatoliberin on changes in plasma GH, LH and
progesterone and blood metabolites in growing female buffalo calves, twelve calves within the age
group of 6 to 8 months of age were divided into two groups (treatment and control groups) of six
each in such a way that their mean body weight did not differ (P>0.01) and were fed as per Kearl
standard (1982) for growing buffaloes. Treatment group buffaloes were administered i.v. with
synthetic bGRF [ somatoliberin; bGRF (1-44)-NH, ] @ 10.9/100 Kg. body weight at fortnight interval
till 18 injections were completed (9 months). Blood samples were collected at fifteen days interval one
month prior to and two month post-treatment for estimation of plasma GH, LH and progesterone and
blood metabolites viz. non-esterified fatty acids (NEFA), alpha amino nitrogen and glucose. During pre-
treatment period, plasma GH, LH and progesterone and blood metabolites did not differ (P>0.05)
between the groups. Post-somatoliberin administration at the end of first month, the plasma GH and
LH showed a higher trend (P<0.001) in somatoliberin treated buffaloes over untreated controls and
this trend continued even in post-treatment period. Increasing trend (P<0.01) of plasma LH with
advancing age of the calves was also recorded in both the groups. Unlike untreated controls, a
definite up and rise trend of plasma progesterone was recorded in somatoliberin treated group during
treatment period. Plasma NEFA, alpha amino nitrogen and glucose were found to be higher (P<0.05)
in treatment than control group. Results indicate that long-term exogenous somatoliberin
administration sustained a higher leve! of plasma GH even after cessation of treatment without
showing any sign of refractoriness in this species. The buffaloes treated with somatoliberin may
approach puberty earlier as they would reach the ‘critical’ body mass earlier, is also reflected by
higher plasma progesterone and LH concentrations. However, detailed studies are required to
ascertain the hypothesis.
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Introduction efficiency in farm animals (Lapierre et a/., 1992;

Somatic growth is the outcome of interactions
between genetic drive to grow, environmental
factor and the supply of substrates to the
organism. The endocrine system can be
envisaged as the mechanism by which these
interactions are coordinated and cellular
replication and growth are modulated. The
endocrine control of growth involves the complex
interactions of several hormones and growth
factors, acting both systemically and locally.
Although many of these interactions are poorly
defined, pituitary growth hormone and the
insulin-like growth factors through which growth
hormone generally acts, are essential for the
normal postnatal growth of mammals
(Nalbandov, 1963; Breier and Gluckman, 1991).
Thus, important factor regulating growth of the
animal is the growth hormone, which being
anabolic in function (Machlin, 1976) increases
body weight and enhances feed conversion
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Sejrsen et g/., 1996). However, repeated direct
exogenous administration of growth hormone to
maintain sustained increased level of plasma
growth hormone has often met with limited
success. Such treatments with repeated growth
hormone administration have resulted in
increased serum IGF-I concentrations from liver,
which has been thought to inhibit endogenous
growth hormone secretion through negative
feedback effects on both the hypothalamus and
pituitary gland (Berelowitz et a/, 1981,
Yamashitu et a4/, 1986), thus causing
refractoriness to growth hormone treatment
with no positive beneficial effect.

As an alternative measure scientists are,
therefore, beginning to explore the possibility of
stimulating endogenous secretion of growth
hormone by administration of a neurohormone,
namely, growth hormone-releasing factor (GRF /
Somatoliberin),  which  stimulates  growth
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hormone release from anterior pituitary. Long-
term treatment with somatoliberin has been
reported to enhance the responsiveness to
subsequent administration of somatoliberin in
humans and rodents (Heiman ef a/, 1984).
Exogenous somatoliberin is, therefore,
advantageous to maintain sustained increase
level of growth hormone secretion and its chronic
repeated administration continues to induce and
even enhances growth hormone release without
any sign of refractoriness (Lapierre ef a/., 1988).
In heifers, the pituitary LH concentration
increases four fold from birth to 12 months of
age (Desjardins and Hafs, 1968) and serum
concentration increases from 6 months of age
through puberty (Gonzalez-Padilla ef a/., 1975a).
The progesterone level showed an increasing
trend from birth through puberty in buffalo
heifers (Jain and Pandey, 1983, 1985). But
effects of long-term exogenous somatoliberin
administration on plasma LH and progesterone
has yet to be ascertained. Several short-term
treatment of somatoliberin found to increase
plasma non-esterified fatty acids (Johnson et a/.,
1990; Enright et a/, 1989; Dahl et a/,
1990,1991), alpha amino nitrogen (Reynold et
al.,, 1992) and plasma glucose (Etherton et a/.,
1986; Johnson et a/., 1990;Dubreuil et a/., 1990a;
Enright ef a/., 1989; Reynolds et a/., 1992), but
the effects of the same for longer term is
remained to be cleared.

The changes in plasma GH, LH and progesterone
and subsequent changes in plasma metabolites
after long-term somatoliberin administration in
Indian livestock, buffaloes in particular, have not
been documented so far. The objectives of the
present investigation were, therefore, to
determine the effects of a 9-month treatment of
once in fortnight iv injection with somatoliberin
on plasma GH, LH and progesterone and blood
metabolites.

Materials and Methods

Animals: Twelve growing female Murrah buffalo
calves within the age group of 6 to 8 months of
age were selected for the study from the
National Dairy Research Institute Farm, Karnal,
India. After selection, the experimental animals
were sent to individual pens and kept there for
30 days period to be adapted there. The animals
were divided into two groups of six each
(treatment and control groups) on the basis of
their body weights, so that average body
weights of the groups did not differ significantly
(P>0.01) at the beginning of the experiment
(66.33+£6.73 and 66.25+5.39 Kg. for control and
treatment group, respectively). The buffalo

260

calves were fed on a ration consisting of
concentrate mixture (CP=19.05% and
TDN=67.55%) containing maize grain, groundnut
cake, mustard cake, wheat bran, mineral mixture
and salt and roughage (either berseem, maize or
oat fodder as per availability in the farm). The
calculated amount of concentrate mixture (which
was given @0.5 Kg./animal and thereafter
increased to 1.0Kg/animal) was fed twice a day.
The roughage was provided twice a day at 9.30
A.M. in the morning and 3.00 P.M. in the
afternoon. The animals were fed as per Keari
(1982) standard for growing buffaloes (targeted
growth rate 500g/day) to meet the energy and
protein requirement of the animals. For this
purpose, concentrate mixture and roughage
were calculated on dry matter basis once a week
as per body weight of the animals and regular
weekly adjustment of feed requirement was
carried out. The animals having maximum body
weight in the group was taken as standard. A
free choice of fresh tap water was available
throughout the day to all animals.

Treatment: Out of the twelve buffalo calves, six
were kept as control group without giving any
treatment. Another six calves (treatment group)
were treated with somatoliberin (GRF) at an
interval of fifteen days at the dose rate of 10
©g/100 Kg. body weight, i.v. till 18 injections
were completed (9 months).

Synthetic bovine growth hormone-releasing
factor [bGRF(1-44)-NH,; Product code# G0644,
M/s Sigma-Aldrich Co., USA], which is identical to
endogenous hypothalamic GRF, was purchased
as a formulated lyophilized substrate. For the
experiment, the vials containing 100.g or
10009 GRF were taken and was dissolved in
sterile distilled water just before 12 hours of
injection at 4° C. The amount of GRF solution
required was calculated a day prior to injection
by taking body weights of the animals of the
treatment group as the animals were to be
administered at dose rate of 10.g GRF/100 Kg
body weight, iv in a total volume of 2-3 ml.

Blood sampling: Blood samples were collected
twice a month from all animals by means of
jugular venipuncture one month prior to and up
to two month post-treatment. The blood
samples were collected in heparinised tubes (20
IU heparin/ml of blood), put in the ice bucket and
carried back to the laboratory immediately. Once
in the laboratory, ali the blood samples were
centrifuged at 3000 rpm for 30 minutes at 4° C
and plasma was separated and the piasma thus
obtained was kept in the labeled storage vials of
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2 ml capacity and stored at -20°C till analysis for
GH, LH and progesterone and blood metabolites,
viz. NEFA, alpha amino nitrogen and glucose. All
experimental protocols and animal care met
IACUC regulations.

Hormone assays

GH assay: GH was assayed by a highly sensitive
enzymeimmunoassay using second antibody
technique as described by Prakash et a/ (2003).
The lowest GH detection limit significantly from
zero concentration was 50pg/100ul plasma,
which corresponded to 0.5 ng/ml plasma. Intra-
and inter-assay coeffient of variations were
determined using pooled plasma containing 2.0
and 64.0 ng/ml were found to be 2.62 and
0.75% and 3.83 and 4.12%, respectively from 85
assays.

LH assay: Quantification of plasma LH was
carried out by EIA developed and validated in
our laboratory. The sensitivity of the assay for
LH in plasma at minimum detection limit was
6.25pg/well/20ul or 0.31ng/ml plasma. The intra-
and inter-assay coefficients of variation of
plasma LH were 4.0 and 9.7%, respectively.
Progesterone assay

Plasma progesterone was estimated in ether-
extracted samples in duplicate by a RIA
procedure developed in our laboratory conditions
as detailed by Prakash and Madan (1986) with
slight modification. Hundred microlitre plasma
samples were taken for ether extraction. The
sensitivity of the assay for progesterone by
extraction procedure at minimum detection limit
was 4pg/tube and the 50% binding limit being
70pg/tube. The intra- and inter-assay
coefficients of variation of plasma progesterone
were 6.7 and 11.1%, respectively. Extraction
efficiency of the plasma and assay buffer were
98.2 and 98.8%, respectively.

Estimation of Blood Metabolites: Plasma non-
esterified fatty acids (NEFA) were estimated by
using the copper soap extraction method
modified by Shipe et a/. (1980). The estimation of
plasma alpha amino nitrogen was carried out
following the procedure of Goodwin (1970) and
plasma glucose was measured by GOD/POD
method using commercial kits ( Span Diagnostics
Ltd., India; Product code # 25940)

Statistical Analysis: Paired t’ test was employed
to test the difference between plasma GH, LH
and progesterone in both groups separately for
three different periods, viz. pre-treatment,
treatment and post-treatment. Overall

differences of plasma metabolites, viz. NEFA,
alpha amino nitrogen and glucose for 12-month
experimental period were assessed by using
paired t-test. To test the effects of treatment
and experimental period on hormonal
parameters, analysis of variance technique was
used in the following statistical model: ‘

Yk = o+ m+n + ey

sth

Where,

Yi = The dependent variable,
u = Overall population mean,
m, = The effect of i treatment,
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n The effect of j" month of
experimental period, and

ik = Random error associated with k™
individual, normally and
independently distributed with
mean 0 and variance o°.
Resulits

During the pre-treatment period, plasma GH, LH
and progesterone and blood metabolites were
found to be statistically non-significant (P>0.05)
between the treatment and untreated control
group of buffaloes. Post-somatoliberin
administration at the end of first month, the
plasma GH levels started to show a higher trend
in somatoliberin treated animals over untreated
controls and this trend continued throughout the
experimentation with minor changes (Fig. 1).
During treatment (10.75+0.736 vs. 7.12£0.542
ng/ml  for treatment and_ control group,
respectively) as well as post-treatment period
(9.69+0.553 vs. 6.63+0.244 ng/ml for treatment
and control group, respectively), the mean
plasma GH levels of treatment group was
significantly (P<0.001) higher than untreated
controls and mean GH concentration differed
significantly (P<0.01) on different months of the
experimentation (Fig. 1). The plasma GH
concentration following first somatoliberin
administration started increasing and on month
3 onwards it showed a declining trend being
lowest at month 7 (6.63+£0.814 ng/ml) and there
was an increasing trend thereafter, the value
being highest at month 10 (13.78+3.647 ng/ml).
No such trend of plasma GH was recorded in
untreated controls.

The plasma LH levels in treatment group
increased significantly (P<0.001) following the
first somatoliberin administration (Fig. 2). During
treatment (0.516+0.025 vs. 0.360+0.0142 ng/ml
for treatment and control group, respectively) as
well as post-treatment period (0.788%+0.087 vs.
0.570+0.055 ng/ml for treatment and control
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Fig. 1: Plasma GH (Mean£SEM) profile of
treatment and control group of buffalo
calves during 12-month of
experimentation.
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Fig. 2: Plasma LH (Mean+SEM) profile of
treatment and control group of buffalo
calves during 12-month of

experimentation.

group, respectively) plasma LH levels were found
to be significantly (P<0.001) higher in
somatoliberin treated animals in comparison to
control group of animals. When we consider the
plasma LH levels in respect to age of the
animals, it was found that there was an
increasing trend (P<0.01) in plasma LH levels
with the increasing age of the animals in both
the groups (Fig.2). The mean values of LH at
month 1 and month 12 for treatment and

untreated controls were recorded to be
0.360+0.013 and 0.340%+0.019 ng/ml  and
0.880+0.067 and 0.630+0.199 ng/ml,
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Fig. 3: Plasma progesterone (MeanxSEM) profile
of treatment and control group of buffalo
calves during 12-month of
experimentation.
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Fig. 4: Comparative monthly plasma Non-
esterified fatty acid profile (umol/L) in
treatment and untreated control group

of buffalo calves

respectively, v

Though the plasma progesterone concentrations
during the pre-treatment period (0.565+0.0143
and 0.562+0.0115 ng/ml for treatment and
control group, respectively) were statistically
non-significant (P>0.01) between the groups,
but immediately following the first somatoliberin
administration, the plasma progesterone levels
in treated animals increased and reached a peak
level of 0.675+0.024 ng/mi at month 3 declining
thereafter to 0.510+0.013 ng/ml in the month 6
of the experiment (Fig. 3). There was a rise in

262



Mondal and Prakash: Changes in plasma GH, LH and progesterone and blood metabolites

8

[IControl group  EZE Treatment group

g 3

3

=< = Amino nitrogen (mg/)

104

3 4 5 6 T 8 9

Experimental period (month)

10: 11 12

Fig. 5: Comparative monthly mean plasma «-
amino nitrogen profile (mg/L) of

treatment and untreated control group
of buffalo calves

EEE Treatment Group
[ Control Group
604
£
o 504
E
3
o %09
o
=
O 304
©
E
w
F“:zu-
10
od
AR Tn A s e TR Al ot Al Az
Experimental periods (month)
Fig. 6: Comparative monthly mean plasma

Glucose concentration (mg%) between
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of buffalo calves

mean progesterone levels from month 6 again
reached at a peak level at month 7 (0.620+0.034
ng/ml) followed by another peak at month 10
(0.646+0.017 ng/ml) showing minor fluctuations
thereafter. No distinct trend was found in plasma
progesterone in untreated controls (Fig. 3).
Though the plasma progesterone during post-
treatment period was statistically non-significant
(P>0.05), even then there was an increasing
trend in somatoliberin treated buffaloes over
untreated controls. In post-treatment period,
the plasma progesterone levels were found to
decline in both the groups. A treatment X month
interaction was also detected (P<0.05) for
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plasma progesterone.

In the first two months of the experiment, the
plasma NEFA concentrations in both the groups
remained similar (P>0.01). Thereafter, NEFA
concentrations showed an increasing trend (Fig.
4). The NEFA concentrations in treated animals,
which were similar to those of untreated animals
on 6" month of the experiment, increasing
significantly (P<0.05), thereafter, till the 11"
month, when the plasma NEFA concentrations
again became similar with that of control group
followed by another rise in concentrations on the
12" month. In this present investigation, the
mean plasma NEFA concentrations of treatment
group was found to be significantly higher
(P<0.05) in comparison to control group of
animals (185.56 + 11.02 vs. 178.86 + 12.14
umol/L), and NEFA concentrations decreased
significantly (P<0.01) as the age of the animal
increased. Like plasma NEFA, in the first two
months of the experiment, plasma «o-amino
nitrogen concentrations did not  differ
significantly (P>0.05) between the groups, but
from month 2 onwards plasma a-amino nitrogen
increased significantly (P<0.05) over untreated
control group of animals (Fig. 5). The mean
values for treatment and control group of
animals were 37.52 + 0.92 and 35.37 + 0.69
mg/L, respectively. Unlike changes in plasma
NEFA, plasma o-amino nitrogen increased
significantly (P<0.01) with the advancement of
age of the animals in both the groups. During
first month of the experiment, mean plasma
glucose levels in both the groups were similar
(59.82 £ 3.21 and 59.35 + 4.57 mg/100 ml for
control and treatment group, respectively).
Thereafter, the levels of plasma glucose started
increasing over control and this trend continued
till the end of experiment. Overall means of
glucose for treatment (58.70 + 1.10 mg/100 ml)
and control groups (55.14 £ 1.01 mg/100 ml)
differ significantly (P<0.05) throughout the
experiment. A decreasing trend (P<0.05) of
plasma glucose levels was observed in both the
groups with the advancement of age.

Discussion
In the present investigation, plasma GH was
found to be significantly (P<0.01) higher

consistently throughout the experiment (except
pre-treatment period) in somatoliberin treated
animals than in controls (Fig. 1). Ringuet et a/.
(1994) subjected growing Holstein dairy heifers -
for 246 days twice daily with subcutaneous
injections of somatoliberin, which resulted in
elevated plasma GH levels throughout the trial
than untreated controls and suggested that
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somatoliberin could be used to induce daily
growth hormone release without loss of
responsiveness over an extended period of time
in young dairy heifers. In the present study,
despite the dosage and time intervals between
two injections being different, the
responsiveness of exogenous somatoliberin had
not faded away, and continued even after
termination of somatoliberin administration.
Similarly, sustained increase level of endogenous
GH was remained for 10 days to 3 months
(Enright et a/., 1986, 1988, 1989, 1993; Lapierre
et a/,, 1988, 1990; Moseley ef /., 1985, 1987;
Dahl et a/., 1990; 1991; Hongerholt et a/., 1992;
Simpson et a/, 1992; Binelli et a/, 1995;
Vanderkooi ef a/., 1995) in cattle treated with
exogenous somatoliberin. Similarly, intermittent
administration of somatoliberin  enhanced
secretion and circulating concentrations of
growth hormone in sheep (Hart et a/, 1985;
Della-Fera et a/., 1986) and lambs were not
refractory to exogenous somatoliberin for least
8 weeks (Beermann et a/., 1990). Wheaton et 4/,
(1988) observed that plasma growth hormone
was sustained at 4 fold higher levels than
controls. Pigs  treated with exogenous
somatoliberin were also found to maintain
sustained increase level of endogenous growth
hormone (Takano et a/, 1985; Dubreuil et a/,
1990a; Johnson ef &/, 1990). Sustained higher
level of plasma GH in somatoliberin-treated
growing buffaloes in the present investigation
may be explained by non-refractoriness to
repeated exogenous somatoliberin-induced GH
synthesis and release from somatotrophs of
anterior pituitary as also explained in bovines
(Cella et a/., 1985; Ringuet et a/., 1994; Lapierre
et al., 1988).

Several studies are also available which also
describe a decreased GH response to exogenous
somatoliberin and this decrease was explained
to be due to ageing rather than chronic
treatment (Sonntag et &/, 1980; Ceda et 4/,

1986; Cuttler et /., 1986; Lapierre et a/., 1990).

The long-term somatoliberin treatment in the
present study enhanced the responsiveness to
subsequent administration of somatoliberin as
reported in humans and rodents (Heiman et &/,
1984). Since the treatment was restricted to a
period of 9 months, the GH decline due to ageing
as perceived by other workers was not seen in
the present study even in untreated controls.

Serum LH concentration decreased from birth to
about 15 weeks of age and then increased to 39
weeks of age (Dodson et a/., 1988) and episodic
LH release increases gradually from birth to
puberty (Schams et a/.,, 1981; Day et /., 1984),
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while others have been unable to detect such
changes (Gonzalez-Padilla et a/., 1975a; McLeod
et al, 1984). In the present study, plasma LH
concentrations of both the groups (treatment
and control; Fig. 2) increased as the age of the
animals advanced, which is supported by the
experiment of Schams et a/. (1981) and Dodson
et a/. (1988), and this increase may be due to
wave-like follicular development patterns as
found in bovines (Desjardin and Hafs, 1968;
Evans et a/., 1994). Desjardins and Hafs (1968)
observed an increase in the number of large and
small ovarian follicles (>5 and <5 mm diameter)
from birth to 4 months of age. In heifer calves as
young as 2 weeks of age, ovarian follicles grew
in a wave-like fashion similar to those of adult
cattle and early rise in gonadotropin secretion
(between 2 to 8 weeks of age) stimulated the
increase in numbers of follicles and follicle
diameters, indicating an early critical step in
reproductive development (Evans et a/., 1994).
Decline in negative-feedback mechanisms of
estradiol on hypothalamic centres as the animals
approaches puberty (Day et s/., 1984) has also
been reported which may permit an increase in
the frequency of LH pulses (Day et a/., 1984,
1987; Dodson ef a/., 1988).

The trend of LH levels found in the present
investigation for control groups is essentially
similar to that found in cattle (Dodson et &/,
1988) and in buffaloes (Jain and Pandey, 1985).
However, comparatively slight higher values as
observed by Jain and Pandey may be due to a)
infrequent collection of samples (once from
particular age group), b) different animals used
for different age groups, and c) different LH
assay system employed by them.

Schoppee et a/ (1996) found that active
immunization against somatoliberin in calves at
3.5 months of age extended the age at puberty
due to delayed stimulation of LH. The higher
plasma concentrations of LH in somatoliberin
treated animals may be a pointer to the
possibility of puberty being advanced in these
animals. Endogenous IGF-I concentrations have
also been found to increase after somatoliberin
administration (Plouzek et a/., 1988; Lapierre et
al., 1992; Reynolds et a/,, 1993; Swanchara etal,
1999), which have been known to alter the
ovarian functions in the pre-pubertal bovines
increasing plasma LH level also. A similar
mechanism as seen in bovines may also be true
in the case of the present investigation.
Increasing trend of plasma LH in the present
investigation (Fig. 2) may also be due to
increased responsiveness of pituitary to LHRH as
animals become older (Schams et a/., 1991; Day
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et al., 1987).

In the present investigation, the plasma
progesterone of somatoliberin treated animals
was found to be higher than untreated control
group of animals (Fig. 3). Spicer and Enright
(1991), who found that treatment with
somatoliberin analogs increased size of large
follicles and progesterone concentration in
medium sized follicles in mature heifers. Similarly,
somatoliberin was found to increase
progesterone production by granulosa cells in
rats (Moretti et a/., 1990). /n vitro studies show
that the rate of progesterone synthesis is
regulated by GH in bovine granulosa cells, via
the local production of IGF-I (Savion et &/., 1981,
Colenbrander et 4/, 1984). Exogenous
somatoliberin increased plasma GH and IGF-I in
bovines, which may also be the factors causing
higher progesterone concentration in
somatoliberin treated buffaloes in the present
study. Schemm et &/ (1990) also reported
positive correlations between GH treatment and
concentration of progesterone. Gallo and Block
(1991) observed increased progesterone
secretion during estrous cycles and pregnancy
when rbGH was injected and speculated that
these effects may have been caused by an
increase in IGF-1 production stimulated by the
rbGH treatment (Spicer et a/., 1990). In both the
groups, the source of progesterone is luteinized
tissue within the ovary located beneath the
ovarian surface (Berardinelli et a/., 1979) and the
role of these short luteal phases in the pubertal
process are unclear. The significance of
increased progesterone may be two-folds as
suggested by Gonzalez-Padilla et a/. (1975a,b).
Progesterone may establish a phasic pattern of
release of LH because after the concentration of
progesterone increased the pattern of release of
LH changed from one that showed a continuous
series of relatively large peaks to one that
showed intermittent or phasic peaks with low
concentration between peaks. Alternatively,
progesterone may act to sensitize the ovaries to
LH. Estradiol-17B8 caused release of LH in the
pubertal heifers, but these heifers did not
ovulate unless pretreated with progesterone
(Gonzalez-Padilla et a/., 1975b).

Slightly higher values of plasma progesterone in
the present study in buffalo calves than reported
by Jain and Pandey (1985) may be due to more
frequent blood samplings and using the same
animals for the whole study, whereas, Jain and
Pandey (1985) collected single blood sample
from different animals belonging to different age
groups of buffaloes. Salama et a/. (1994)
reported that progesterone concentration
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 cattle,

throughout 4 weeks before puberty remained
<0.5 ng/ml in Egyptian buffalo heifers, averaging
0.4 = 0.8 ng/ml, which is comparable to our
study. Similarly, throughout the 3 weeks prior to
puberty, progesterone concentration ranged
between non-detectable values (<0.1 ng/ml) and
1.7 ng/ml with an average 0.3 * 0.03 ng/ml and
the overall mean of progesterone concentration
showed a early increase from third week before
puberty (0.18 £ 0.05 ng/ml) to the third day pre-
puberty (0.58 * 0.12 ng/ml) in Egyptian
buffaloes.

The result of the present investigation revealed
significantly (P<0.05) higher mean plasma NEFA
in somatoliberin treated animals over control
though at 6™ and 11™ month of the experiment,
there was no significant difference of plasma
NEFA between the groups (Fig. 4). This result is
found to be essentially similar to the
observations of Dah! ef a/. (1990, 1991), who
observed consistently greater plasma NEFA at 1,
30 and 59 days of somatoliberin treatment than
in untreated cows, but differences were
significant (P<0.01) only at 30 days of infusion.
Similar resuits were also found by Lapierre et a/.
(1988) in lactating multiparous dairy cows and
Binelli et a/. (1995) in primiparous lactating cows.
The plasma NEFA concentrations found in the
present observation is within the range
prescribed by Adler and Wertheimer (1962) in
and by Singh (1992) in cows. and
buffaloes. The increased plasma NEFA in the
present study in somatoliberin treated growing
buffaloes may be due to the following reasons :

* Mobilization of lipid store to cope-up with the
higher growth rate (Gluckman et a/., 1987).

* To meet the demand of energy required for
higher growth (Eisemann et a/, 1986,
Kartiarso et a/., 1989) as influenced by higher
plasma GH, which being lipolytic in action
increases lipolysis (Barbano et a/., 1992).

* Due to negative energy balance caused by
higher growth rate in the somatoliberin-
treated animals (Dahl et &/, 1990, 1991,
Binelli et a/., 1995).

* Increased number of B-adrenergic receptors
and greater sensitivity of lipolysis (Vernon
and Flint, 1989) in response to increased GH
as influenced by somatoliberin administration.

* Due to decreased liver removal of NEFA
(Reynolds et 4/, 1992).

The significant decrease of plasma NEFA with the
advancement of the age of animals in both the
groups found in the present study is in
accordance with the result of Hornick et a/.
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(1998) found in growing bovines.

In contrast, Simpson et a/. (1992) found no
significant (P>0.01) difference of plasma NEFA in
somatoliberin-treated and untreated control
prepartum beef heifers due to the fact that all
the animals were in positive energy balance.
Similarly in pigs, Dubreuil et a/. (1990b) observed
no significant difference (P>0.05) of plasma NEFA
by somatoliberin treatment, whereas, Johnson et
a/. (1990) found an increased serum NEFA in pigs
treated with somatoliberin. On the other hand,
Dubreuil et a/. (1990a) found that a decrease in
body fat occurred without an increase in sera
free fatty acids in the pigs treated with
somatoliberin analog, which could indicate that
the molecular form of GH released by
somatoliberin is not lipolytic in this species.
These results are also indicative of a species
specific response of NEFA production under
somatoliberin treatment.

Hornick ef &/ (1998) reported that rapidly
growing beef cattle had more plasma «-amino
nitrogen, which is in agreement with the present
investigation, where somatoliberin-treated
buffaloes exhibiting higher growth rates (data
not shown) also have higher (P<0.01) plasma a-
amino nitrogen. The significant increase (P<0.01)
in plasma a-amino nitrogen with advancement of
age in both the groups is in close conformity with
the result of Hornick et a/. (1996, 1998) and this
may be due to a higher tissue release or a
decrease of tissue catch-up of amino acids from
plasma, because the muscle protein degradation
to muscle protein synthesis ratio varies with age
(Simon, 1989).

Consistently higher (P<0.01) level of plasma
glucose in somatoliberin-treated animals than
seen in untreated controls in the present
investigation (Fig. 6) is in agreement with the
results of earlier investigations in cattle (Enright
et a/., 1989; Reynolds et a/, 1992), in sheep
(Hart et 4/, 1985), and in pigs (Etherton et a/.,
1986; Dubreuil et &/, 1990a) treated with
somatoliberin for a comparatively shorter period
of time. In contrast, reports are also available
that somatoliberin administration did not show
any significant change in plasma glucose in cattle
(Dahl et a/., 1990, 1991; Lapierre et g/, 1991;
Hongerholt et a/.,, 1992; Simpson et a/., 1992;
Enright et 4/, 1993) and in pigs (Dubreuil et a/.,
1990b).

The significantly higher (P<0.01) level of glucose
in somatoliberin-treated growing female buffalo
calves in the present study may be due to higher
endogenous GH-induced insulin-resistant
condition in insulin dependent tissues resulting
in reduced cellular uptake of glucose (Etherton et
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a/., 1986; Walton and Etherton, 1986) as well as
increased hepatic glucose output coupled with
impaired glucose clearance (Gopinath and
Etherton, 1989a,b). Dubreuil et a/. (1990a),
however, concluded that increase in serum
glucose in response to exogenous chronic
administration of somatoliberin may not be due
to hepatic glucose release, because the GH-
induced hepatic glucose lasts only 30 min in dogs
(Vaitkus et /., 1984), and the increased glucose
level probably is the result of the antagonistic
action between GH and insulin on adipocytes
(Walton and Etherton, 1986; Walton et al.,
1987). The plasma glucose though increased in
somatoliberin-treated animals in the present
investigation, were found to be within the
normal range (40-80 mg/dl) for cattle (Swenson,
1984). '

The declining trend of plasma glucose in both the
groups with the advancement of age is in
agreement with the observations by Bide et a/.
(1973), Blum et a/. (1985) and Hornick et &/.
(1998) in cattle.

In conclusion, repeated exogenous somatoliberin
administration for longer period of time in
growing buffaloes sustained a higher level of
plasma GH even after cessation of treatment
without showing any sign of refractoriness. Its
long-term administration also increased plasma
metabolites viz, NEFA, alpha amino nitrogen and
glucose. The buffaloes treated with
somatoliberin may approach puberty earlier as
they would reach the ‘critical’ body mass earlier.
The other indications for early puberty is also
reflected by higher plasma progesterone and LH
concentrations than untreated control groups.

However, detailed studies are required in
peripubertal  buffaloes to ascertain the
hypothesis.
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