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Response of plasma LH to gonadotropin releasing
hormone (LRH) treatment in young swamp
buffalo bulls.

Peerasak Chantaraprateep™
Maneewan Kamonpatana™*
Chainarong Lohachit*
Annop Kunavongkrit*

Prachin Virakul*

Summary

Investigation on response of LH to gonadotropin releasing
hormone (LRH) treatment in 3 young swamp buffalo bulls was carried
out every second month for 4 occasions. The animals were 16, 17 and
19 months old at the beginning of the trial. Response of plasma LH
to LRH treatment was described in term of ''total response'" calcu-
lated from the area under the curve during 150 mn. It was shown that
magnitude of LH response of the animals at the age group of 16-18 na.
was higher than those in the older age groups (19-21 mo and 22-25 mo).
Mean plasma LH decreased to preinjection levels within 5.5 h after
LRH treatment. Furthermore, mean total LH response (ug/ml X 150 mn)

was highest in the younger age group 1.03 * 0.33 when compared with
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those in the 2 older age groups (0.87 + 0.12 and 0.51 + 0.19 respec-
tively). The total LH responses of the younger and older groups
were different from those of the mean (0.82 * 0.28) which was simi-
lar to those in the 19-21 mo group. This finding indicated the more
sensitive of hypophysis to LRH treatment in the younger animals than

those reach puberty and after.

Introduction

If is well established that administration of gonadotropin
releasing hormone (LRH) induces synthesis and release of plasma LH
and testosterone in prepubertal bulls (Mongkonpunya et al., 1975) in
young bulls prior to and during puberty as well as post-puberty
(Chantaraprateep and Thibier, 1979) and even as early as one day old
calves (Kesler and Garverick, 1977). This test might be useful for
study of capacity of hypophysis and further application for bull
selection. As LH promotes growth and function of the interstitial
or Leydig cells and thus control the secretion of the male sex hor-
mone, testosterone. Our report on circadian variation of plasma LH
and testosterone of 3 young swamp buffalo bulls indicated their
variations in the pattern and concentrations among individuals.
(Chantaraprateep et al., 198l). The present study was aimed to test
and compare plasma LH responses to LRH treatment among individual
swamp buffalo bull and also compare individual responses to repeat

LRH treatment every 2 months interval.

Materials and Methods

Three swamp buffalo bulls no, BB 1001, BB 1006 and BB 1008
aged 16, 17 and 19 months old and weighed 270, 260 and 350 kg respec-—
tively at the beginning of the trial. They were born and reared
under the same management conditions at Chulalongkorn Veterinary

Students Training Center, Nakorn-Pathom. A synthetic gonadotropin
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releasing hormore (LRH), contains 0.1 mg/ml. (Intervet, 49005 Angers,

France) was used.

After a first sample prior to 0.25 mg LRH injection, blood was
taken every 15 mn for 2.5 h and thereafter every lh for another 4 h.
All blood samples were collected by jugular venepuncture into hepa-
rinized test tubes. They were immediately centrifuged, plasma was
separated and stored until at -20% required for assay. LH was
measured in all plasma sample from the same manipulation, by radio-

immunoassay, as described previously by Kamonapatana et al., (1979).

The experiment was performed every second month from
October 1978 to April 1979. Only the bull no. 1008 was missing for

the last treatment.

Estimation of response of plasma LH to LRH treatment was
described in term of "total response'" calculated from the area under
the curve during 150 mn as described by Thibier (1976). It is ex-
pressed as ug/mlx150 mn. Due to small number of experimental ani-
mals, they were then divided into 3 range of age groups; between the

age of 16-18 months (n = 3), 19-21 months (n = 5) and 22-25 (n = 3).

Results

Mean (* S.D.)of responses of plasma LH to 0.25 mg Gonado-
tropin releasing hormone (LRH) injection for the 4 experiments is

shown in figure 1.

Prior to each LRH treatment, basal level of plasma LH of
each age group was low, around 0.25 ng/ml. Fifteen minutes after
the treatment, LH concentrations raised between l1-4 ng/ml and att-
ained the first peak within 30-45 mn. The highest peak of 8 ng/ml
was observed in the age group of 16-18 mo. while for another 2 older

age groups of 19-21 mo. and 22-25 mo. they were around 7 and 4 ng/ml
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respectively. Mostly, concentration of plasma LH decreased at 60 mn
subsequently it increased again and attained the second peak of 10,
8 and 5 ng/ml respectively at 90, 105 and 135 mn in the first, second
and third groups respectively. Mean plasma LH declined to preinjec-
tion concentrations within 5.5 h after LRH treatment. The mean maxi-
mum increase in plasma LH after LRH was higher at 16-18 months (about
8 ng/ml) and was reached within 30 mn whereas at older aged it was

less than 7 ng/ml and the maximum was reached within 30-45 mn.

Mean total LH responses (ug/ml X 150 mn) were 1.03 * 0.33,
0.87 + 0.12 and 0.51 £ 0.19 respectively for 16-18, 19-21 and 22-25
mo, groups. As illustrated in figure 2, it was significantly higher
in the first group (16-18 mo.) than the mean (0.82 * 0.28 ng/ml)
(P < 0.05). Wherease in the oldest group (22-25 mo.)it was signifi-
cantly lower than the mean (P < 0.0l1). The 19-21 month group was

intermediate.

Discussion

The present study demonstrated that LRH was able to induce
an increase in the plasma LH concentration in swamp buffalo bulls.
The mean magnitude of response to LRH appears to be age dependent and
significantly higher prior to 19-21 mo, group of age than after. This
findings confirm primarily that the hypophysis is very sensitive to
LRH at early ages and much before puberty. It is even more interest-
ing is the fact that this sensitivity appears to decline at least
2-3 mo. prior to puberty. Parlow et al, (1964) reported that the quan-
tities of stored pituitary LH in the pigs were at least twice as high
in prepubertal than in postpubertal males, which is consistent with
the present findings. Similarly, McMillan and Hafs (1968) and later

Purchas et al, (1970) observed a regular increase of the weight of the
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hypophysis during the first months of life in calves. In lamb,
Foster (1974) and Courot et al, (1975) also found an increased acti-
vity of the hypophysis before puberty compared to after. Puberty as
demonstrated recently (Chantaraprateep et al., 1985) in the swamp
buffalo bull was around the age of 20 mo. In this study apart from
that the magnitude of the LH response, age also modified the time
course of the response. The concentrations of LH was elevated many
times above the preinjection concentrations in the 3 age groups.
This elevation seems more rapid in the young amimals than in the
older ones. Both the higher magnitude of the LH response and the
shorter latency from the LRH injection,therefore, occur in the pre-
pubertal period. The LH release is very sensitive to LRH at the
younger ages and as the interstitial cells increase their secretory
activity the pituitary sensitivity seems to decrease. These findings
support the fact that during the prior puberty period, which occurs
around 16-18 mo, of age in this species of which the balance in the
pituitary-testis interaction is reached (Chantaraprateep et al., 1985)
Because of this time occurrence, it is fair to speculate that such a
balance should be reached and required before the onset of spermato-

genesis.

Althoug the mumber of animals submitted to the test at all
age group was small, but the findings depicted evidence that LH res-
ponses to LRH injection according to age and a mean response seems
to be higher before puberty and therefore before the onset of sper-

matogenesis.
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