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Present study examined the endogenous release of luteinizing hormone releasing hormone
(LHRH) from superfused hypothalamic slices derived from Korean native cattle (KNC). In
addition, the in vitro secretory pattern of LHRH release in KNC was compared with that in
imported cattle such as Holstein cow. The median eminences (ME) of hypothalamic tissues
were dissected out, sliced and quickly placed in ice-cold superfusion chamber. Superfusion
chambers containing ME slices were maintained in a constant temperature water-bath at 37°C.
Effluents were collected on ice at 10 min intervals for a 4 hr superfusion period, and kept
.20°C prior to LHRH radioimmunoassay. LHRH release was analyzed by the PULSAR algor-
ithm. The spontaneous release of LHRH from both cows was episodic during a 4 hr superfu-
sion period. The mean LHRH release, pulse amplitude and pulse interval in KNC were 11.08
+ 1.50 pgmining x 102, 21.43 + 7.28 pgimg X 1072, and 39.42 + 3.08 min, which were

quite similar to those observed in Hoistein cows.

The basic characteristics of the LHRH pulse generator of KNC appears important for a

better understanding about the endocrine function of KNC.
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It has been well documented that serum level of
luteinizing hormone (LH) markedly fluctuates dur-
ing a 24 hr period. The rhythmic, pulsatile nature
of LH release is readily observed in gonadecto-
mized animals (Anderson et al., 1981; Carmel et
al, 1976, Clarke and Cummins, 1982). Since
luteinizing hormone releasing hormone (LHRH) is
the hypothalamic factor responsible for LH output
from the anterior pituitary, it is reasonable to be-
lieve that the rhythmic, pulsatile LH release is the
consequence of a pulatile LHRH release from the
LHRH pulse generator (Kalra and Kalra, 1983;
Pohl and Knobil, 1982). A pulsatile, ultradian
mode of LHRH release has been inferred from
the elegant experiments by Knobil and his co-
workers (Knobil, 1980, 1981), in which rhesus
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monkeys were given replacement therapy with in-
termittent infusion of LHRH with a frequency of
1hr was important for inducing LH release. Such
data clearly compelled the conclusion that the
rhythmic fluctuation of serum LH is a consequ-
ence of pulsatile LHRH release. Althogh the direct
measurement of LHRH release has considerably
hampered this notion, the pulsatile fluctuation of
LLHRH in vivo was clearly demonstrated by several
techniques such as portal blood collection (Clarke
et al., 1987; Fink et al., 1982) and push-pull
perfusion (Ramirez and Dluzen, 1987). In the in
vitro condition, the pulsatile release of LHRH was
also evident (Kim and Ramirez, 1985, 1986;
Meyer, 1987). Then, the rhythmic release of
LLHRH appears the most crucial component for
the endocrine control of the hypothalamic-
pituitary-ovarian axis responsible for the normal
reproductive function.
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As far as Korean native cattle (KNC) is con-
cemned, our knowledge about the endocrine func-
tion of KNC is not established: indeed, no attempt
has been yet made to examine the neuroendoc-
rine function of LHRH-LH axis. Therefore, it is
primarily of interest to investigate the function of
the LHRH pulse generator of KNC. Moreover, it
has been known that the fecundity of KNC seems
to be lower than the imported cattles (Shin, 1983).
It is then of importance to elucidate whether the
hypothalamic LHRH release of KNC may be re-
lated to the above notion. Within the scope of this
proposal, we studied the endogenous release of
LHRH from superfused hypothalamic fragments
derived from KNC and Holstein cow.

MATERIALS AND METHODS

Tissue preparations

Fresh brains of KNC and Holstein cows were
obtained from the slaughter house clustered in
Seoul, Korea. The average age of both animals
was about 3-year-old. The median eminence
(ME) of hypothalamic tissues were dissected out,
sliced and quickly placed in ice-cold superfusion
chamber.

in vitro superfusion procedure

The superfusion system used in this study was
slightly modified (Kim and Ramirez, 1985;
Ramirez et al., 1980). Briefly, the superfusion
chambers were made of 10 ml-disposable plastic
syringe barrels and fitted on the bottom with a 18
g needle. Superfusion medium was delivered to
superfusion chambers through inflow tubing linked
to needle at a flow rate of 90-100 ylmin. The
superfusion medium consists of Krebs-Ringer-
Phosphate, pH 7.40 with 0.1% bovine serum
albumin (BSA) and 10 mM glucose. Superfusion
chambers were sealed on the top with a rubber
stopper allowing an inflow tubing for compressed
air gas entry, and an outflow tubing for superfu-
sates. Superfusion chambers containing ME slices
(one ME per chamber) were maintained in a con-
stant temperature water-bath at 37C. ME slices
were allowed to adjust to the in vitro environment
for one hr. Effluents obtained from ME slices were
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then acidified by adding 1 N HCI to reach a final
concentration of 0.1 N HCI. Fractions were kept
-20°C prior to radioimmunoassay for LHRH. Upon
completion of the experiments, the post-
superfusion ME slices were removed from the
chambers and weighed. The mean tissue weights
(means 4+ SE, n = 6) of ME slices in a
supefusion chamber was 672 + 61 and 695 +

56 mg in KNC and Holstein cows, respectively.

Radioimmunoassay (RIA) for LHRH

LHRH concentration was assayed with aliquotes
(300 4 1) of superfusates in duplicate by LHRH RIA
procedure (Kim and Ramirez, 1985; 1986). Samples
were neutralized to pH 6.5-7.5 with 0.1 N phos-
phate buffer and 2 N NaOH before LHRH RIA.
LHRH antiserum (CRR-11-B-72) was kindly pro-
vided by Dr. V. D. Ramirez (University of lllinois)
and used at a final concentration of 1:200,000.
Synthetic LHRH (Sigma) was served as the refer-
ence and for radioiodination. Using a logit-log
regression, the assay values were linear between
20-90%. The intra— and inter-assay coefficient of
variation for a 5 pg dose of LHRH was about 5.8
and 6.6%, respectively.

Statistical analysis

The pulsatile LHRH release in vitro was analyzed
using the PULSAR algorithm adapted for use on the
IBM-PC computer (Marriam and Wachter, 1982;
Gitzen and Ramirez, 1986). The mean release,
pulse amplitude and pulse frequency were deter-
mined using a 10% error for the calculation of the G
values according to a normal distribution probabil-
ity. Statistical differences between groups were
determined with Student’s t—test.

RESULTS AND DISCUSSION

Fig. 1 depicts the individual profiles of LHRH
release from ME slices derived from KNC. LHRH
release in vitro was clearly fluctuated with variable
pulse amplitudes throughout a 4 hr superfusion
period. Pulses of LHRH release were generally
characterized by a rapid increase followed by a slow
decline. In spite of a wide variation, the rhythmic,
pulsatile LHRH release ensued when individual
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Fig. 1. Representative examples of the spontaneous
LHRH release from superfused ME slices derived from
Korean native cattles. Distinct pulses (*) were identified
by the PULSAR program.

values were pooled. Computer—aid pulse analysis
revealed that LHRH pulses occurred at periodic
intervals (Fig. 2). The mean LHRH release, pulse
amplitude and pulse intervals in KNC were 11.08 +

Table 1. Summary of the pattern of LHRH
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of Korean native cattle
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Fig. 2. Mean LHRH release in vitro from superfused ME
slices derived from Korean native cattles. Each point
represents the mean + SE (shaded area). Experiments
were repeated by six times (n 6).

1.50 pg/min/mg X 1072 21.43 + 7.28 pg/mg X
102, and 39.42 + 3.08 min, respectively as shown
in Table 1. In vitro LHRH release from ME slices of
Holstein cows was also pulsatile throughout the
superfusion period (Table 1). Pulse analysis data
also revealed that the mean LHRH release, pulse
amplitude and pulse intervals observed in Holstein
cows were quite comparable to those of KNC (Figs.
3 and 4.).

First of all, it should be pointed out that the
isolated ME slices superfused are capable of retain-
ing a remarkable rhythmic release of LHRH,
although the ME slices obtained from 3—year—old
animals were randomly assigned and the detailed
description of reproductive state of those animals
was not identified. A substantial evidence indicates
that the LHRH-LH axis was clearly dependent
upon many factors such as pubertal stages, the
period of the estrous cycle, and endocrine mani-
pulations (Amann et al., 1986; de Silva and Reeves,
1988; Rahe et al., 1980). It appears then the LHRH
pulse generator may reside within such units and is
still functional in the in vitro condition as shown

release from ME slices derived from

Korean native cattles and Holstein cows

Experimental Mean LHRH release Pulse Amplitude Pulse Interval
Group (pg/min/mgx 102 (pa/mg x 102 (min)
Korean native 11.08 + 150 2143 + 728 3942 + 308

cattle
Holstein cow 13.00 £ 155 21.02 + 041 40.35 + 3.83
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Fig. 3. Representative examples of the spontaneous
LHRH release from superfused ME slices obtained from
Holstein cows.

previously. It remains, however, to be elucidated
whether the neural oscillator for the pulsatile release
of LHRH resides within LHRH neurons or is
composed of complex neural circuitry involving
catecholaminergic neurons and others in the vicin-
ity of LHRH neurons (Barraclough and Wise,
1982;Kalra and Kalra, 1983; Ramirez et al., 1984).
Moreover, it should be noticed that the neuroen-
docrine function of the LHRH pulse generator is
heavily influenced by catecholaminergic neuro-
transmission and/or feedback signal of steroid
hormones. Previously, it has been shown that
catecholaminergic neurotransmission and /or ster-
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Fig. 4. Mean LHRH release in vitro from superfused ME
slices derived from Holstein cows. Each point represents
the mean + SE (shaded area). Experiments were repe-
ated by six times (n = 6).

oid hormones may alter the frequency and/or
amplitude of pulsatile LHRH release.

In the present study, LH release from anterior
pituitary was not determined together with LHRH
output. Therefore, we are not able to address one of
the important question of which each pulse of
LHRH may result in a pulse of LH secretion. Many
studies, however, indicate that LH pulses are a
direct reflection of LHRH pulses when the two
hormones (LHRH and LLH) are measured simul-
taneously in sheep (Clarke and Commins, 1985;
Clarke et al., 1987; Levine et al., 1982) and rat as
well (Levine and Ramirez, 1982). On some occa-
sions, LHRH pulses seems to be missed. Although
these missing of LH pulses may be attributable to a
mere experimental artifact, a more interesting ex-
planation would be that LHRH pulses may occur
with a regular periodicity, but that the transduction
of LHRH signals into LH responses is liable to
interference or modification. Moreover, other fac-
tors including fluctuations in anterior pituitary sensi-
tivity or responsiveness to LHRH that may be
brought about by manipulation of catecholamines
and steroid hormones. Since there are catechola-
mine receptors and steroid receptors in anterior
pituitary, it appears that catecholamine and steroid
can act at the level of the anterior pituitary to
influence the pulsatile release of LH (Barraclough
and Wise, 1982; Ramirez et al., 1984).

Another interesting point is that the improvement
of reproductive performance of KNC is one of the
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most important national task now we confront, since
a recent dramatic trend in meat demand appears to
continue, and consequently KNC became unable to
respond with our rapid increasing demand for beef
consumption (Shin, 1983). Unfortunately, the en-
docrine function of KNC is not yet established,
although a number of research avenues such as
genetic improvement, nuclear transplantation, effi-
cient methods for the estrous synchronization and
fertility are being under investigation (Shin, 1983).
Therefore, it is of importance to get a better
understanding about the endocrine function of
LHRH-LH axis in KNC. In summary, the present
study examined the endogenous release of LHRH
from either KNC or Holstein cow. No difference in
the mean LHRH release, pulse amplitude and pulse
intervals was evident in KNC and Holstein cow.
Therefore, it is tempting to postulate that the cause
of the low fecundity of KNC may be not due to the
function of the hypothalamic LHRH pulse gener-
ator, but perhaps due to some unidentifed factor(s)
at the level of the pituitary and/or ovary. The basic
characteristic of LHRH pulse generator of KNC as
revealed in this in vitro study appears important for
the further understanding of the LHRH pulse
generator in vivo.
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