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Age related changes in basal concentrations of FSH, LH and testosterone in
indigenous and crossbred bovine males
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Testicular development, puberty, sexual maturity and
onset of spermatogenesis depend upon the interaction
among follicle stimulating hormone (FSH), luteinizing
hormone (LH) and testosterone (O’Donnell et al. 2006).
Spermatozoa quality in bovine is influenced by the close
interaction between Sertoli and germ cells, which is reliant
on gonadotropins and testosterone (Bardin ez al. 1994). Due
to episodic secretion of GnRH, wide variations exist in the
secretory pattern of FSH, LH and testosterone hormones
among different breeds of bovine (Moura and Ericson 1997,
Finnerty et al. 1998, Moura et al. 2011), which may be
attributed to the differences in semen quality among
different breeds. Further, it was found that the secretion of
gonadotropin and testosterone hormone during prepubertal
period determines the sperm producing capacity of bull in
later stages of life (Moura and Ericson 1997) and more than
1 ng/ml of testosterone concentration in peripheral blood
indicates testis growth and sperm production (Moura et al.
2011). Although the role of gonadotropins in sexual maturity
and sperm production is well studied in exotic breeds, the
basal concentration of gonadotropins and testosterone in
crossbred and indigenous males has not been established.
In the present study, we analyzed the age related changes
in basal blood plasma concentration of FSH, LH and
testosterone hormone in indigenous and crossbred males.

Peripheral blood samples from different animals at
different age groups were utilized for the experiment. Three
blood samples were collected in a single day at 1.5 h
intervals from crossbred (Holstein Frisian x Tharparkar, 6)
and indigenous (Tharparkar, 6) males at 1, 6, 12, 18 and 24
months of age at Livestock Research Centre, National Dairy
Research Institute, Karnal, Haryana. Blood plasma was
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separated by centrifugation @ 3,000 rpm for 10 min at room
temperature and stored at —20°C until analysis.
Concentrations of FSH and LH in blood plasma were
estimated using the FSH and LH Elisa kits as per the
procedure given by the manufacturer. The minimum
detectable level for FSH was 1.14 ng/ml and for LH was
0.3 ng/ml. The intra-assay variation was 7.65% for FSH
and 5.82% for LH. The inter-assay variation was 11.45%
for FSH and 8.14% for LH. The intra and inter-assay
coefficient of variation (CV) was expressed in per cent by
calculating the mean and standard deviation of replicates
in one or more assay plates, respectively. Concentration of
blood plasma testosterone was estimated using Bovine
testosterone Elisa kit as the procedures given by the
manufacturer. The minimum detectable level of testosterone
was 0.02 ng/ml. The intra and inter-assay variations were
4.38 and 7.23%, respectively. Data obtained were analyzed
through Sigma Plot version 11.0®. The data were expressed
as mean+SE. One way analysis of variance and student t
test (unpaired) were used to analyze the differences among
the age groups and within the same age between breeds,
respectively.

The mean FSH concentrations (ng/ml) in crossbred and
indigenous males are given in Fig. 1. The concentrations
of FSH increased from 1 to 18 months of age and then
declined at 24 months of age in both crossbred and
indigenous males. Although the reason for this phenomenon
could not be explained with the available knowledge, it is
possible that the age related changes in inhibin
concentrations may play a role. It was reported that the
concentrations of inhibin in serum and testicular tissue were
high in neonatal calves and tended to decrease with age
(Matsuzaki et al. 2001). In both the breeds, the concentration
of FSH was found to be higher at 18 months of age.
Significantly (P<0.05) higher concentration of FSH (ng/
ml) was observed in crossbred males compared to
indigenous males at 18 and 24 months of age. The role of
FSH is well established in the process of spermatogenesis.
The concentrations of FSH were reported to increase before
the onset of spermatogenesis (Evans et al. 1996, Moura
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14 - B Crossbred Indigenous both crossbred and indigenous males. FSH concentration
. observed in the study are in accordance with Finnerty et al.
_ 124 (1998), who reported that FSH concentrations were 1.03
% 10 - i ng/ml at 7 and 8.8 ng/ml at 11 months of age, respectively,
£ in HF bulls. A wide variation was reported in the age related
S g changes in FSH concentration in bulls. Evans et al. (1993)
g I reported a peak FSH concentration in the bull at 20 weeks
8 6 ofage but D’Occhio et al. (1990) did not observe any change
§ in mean serum FSH concentrations in bulls from 1 to 10
z 4 1 _ = 1 months of age. Mac-Donald et al. (1991) reported that the
w I concentration of FSH increased from 0.32 to 0.43 ng/ml
21 between 4 and 10 weeks of age, but declined from 0.43 to
01 . . . . . 0.33 ng/ml between 10 and 12 weeks of age. The reason
1m 6m 12m 18m 24m reported for increased FSH concentration after 12 weeks

Age groups was decreased concentration of inhibin at that time.

Fig. 1. Age related changes in FSH concentration in crossbred
and indigenous males. *indicate significant difference between
breed (P<0.05).
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Fig. 2. Age related changes in LH concentration in crossbred
and indigenous males. *indicate significant difference between
breed (P<0.05).
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Fig. 3. Age related changes in testosterone concentration in
crossbred and indigenous males. *indicate significant difference
between breed (P<0.05).

and Erickson 1997, Moura et al. 2011) and the findings of
the present study also confirm these observation i.e., highest
FSH concentrations were observed at 18 months of age in

The mean concentration of LH in crossbred and
indigenous males is given in Fig. 2. The concentration of
LH was found to be highest at the age of 18 and 24 months
in crossbred males and indigenous males, respectively. The
LH concentration, irrespective of age, ranged from 0.71 to
1.82 ng/ml in crossbred males and from 0.72 to 2.49 ng/ml
in indigenous males. A significant (P<0.05) difference was
observed between crossbred and indigenous males in the
concentration (ng/ml) of LH at 6 and 24 months of age.
The basal concentrations of LH observed in the present
study are in consensus with Moura and Ericsion (1997),
who reported that LH concentration ranged from 0.47+ 0.03
to 0.66 £ 0.06 ng/ml in bull calves between 2 to 4 months
of'age, which increased to 1.09 + 0.05 ng/ml at 9 months of
age. Finnerty et al. (1998) reported that the mean plasma
LH concentrations in HF bull calves at 45 months, 7 and
11 months of age were 1.8, 1 and 1.8 ng/ml, respectively.
Bagu et al. (2004) observed the mean LH concentration at
the age of 4 and 8 weeks of age in bull calves was 0.50+ 0.1
and 0.70+ 0.10 ng/ml, respectively. Wide variations in LH
concentration was reported by Dixit ez al. (1998) in buffalo
bulls (0.92 to 9.91 ng/ml).

The mean testosterone concentrations (ng/ml) in
crossbred and indigenous male are given in Fig. 3. The
concentrations of testosterone ranged from 0.23 to 0.90 ng/
ml in crossbred males, with no significant difference among
different age groups. In indigenous males, testosterone
concentrations ranged from 0.22 to 1.48 ng/ml and
significantly (P<0.05) higher testosterone concentrations
were observed at 24 months (1.48+0.32) of age. The
concentrations of testosterone did not differ significantly
between crossbred and indigenous males in any age group
studied except at 24 months of age. The concentrations of
testosterone observed in the present study are in consensus
with the value observed by Finnerty et al. (1998) in HF
bull calves at 4-5 month (0.8 ng/ml), 7 months (1 ng/ml)
and 11 months (0.8 ng/ml) of age. The mean concentration
of testosterone in Holstein bull calves, crossbred young bulls
and crossbred adult bulls were reported to be 0.49+0.66
ng/ml, 1.96 to 4.08 ng/ml, 0.44 to 5.60 ng/ml and 0.65+0.11
t0 0.69+0.12 ng/ml, respectively (Santra et al. 1999, Kumar
et al. 2006, Gholami et al. 2010). In our previous studies,
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we observed that the concentration of testosterone at 6 and
15 months of age in crossbred bulls was 2.28 £0.09 and
1.42 + 0.22 ng/ml, respectively (Rajak et al. 2014). Wide
range of testosterone concentrations (0.89 to 14.59 ng/ml)
was reported in Cholestiani bulls (Mahmood ef al. 2011).

SUMMARY

Collectively, the findings of the present study revealed
that the concentrations of both FSH and LH were highest
at 18 months of age in crossbred males, while in indigenous
males, the FSH and LH concentrations were highest at 18
and 24 month of age, respectively. Higher concentrations
of testosterone were observed at 18 months of age in
crossbred males and at 24 months of age in indigenous
males. These findings may explain the endocrinological
support for comparatively late sexual maturity in indigenous
males.
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