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P. Shyi-Gang Wang and W. Chia-Mo Wan (1978) Biological activity of
Luteinizing hormone in Adenohypophyses of Ovariectomized-thyroidectomized rats.
Bull. Inst. Zool, Academia Sinica 17(2): 81-84. Biological activity of LH in adeno-
hypophyses (Ad) of ovariectomized (Ovax) rats following thyroidectomy (Tx) were
determined by ovarian ascorbic acid depletion method (OAAD). Adult female rats
35 days following Ovax were Tx. Twenty-one or 63 days after Tx, Ad were
removed for LH determination. There is no significant difference between Ovax-Tx
and Ovax groups, both groups showed significant higher in Ad LH as compared
with intact controls. A lack of thyroid hormones seems have no influence on Ad LH
content in Ovax rat, thus, it is possible that the declination of Ad LH found in Tx
rats could not be mainly due to thyroid hormone deficiency. The hypothesis that

the manfacture of TSH at the expense of LH in Tx rats seems not possible.

Radioimmunoassayable hypothalamic gona-
dotrophin releasing hormone (GnRH), adenohy-
pophyseal (Ad) and serum LH and FSH have
been reported to be varied following thyroi-
dectomy (Tx) or induced hypothyroidism(2»3:%7
10-~14)  However, there are controversies on serum
LH and FSH level of rats after Tx®%!, It
was suggested that the effect of gonadal steroid
feedback and tissue response in hypothyroidism
make the difference®. In addition, it was pro-
posed that the synthesis of TSH is at the expense
of LH in Tx rats‘®

It remains to be seen what effect of thyroid
hormone on the biological activity of Ad LH in
the absence of ovarian hormone. That may also
manifest the direct effect of thyroid hormone on
Ad LH activity. In the present studies, the
biological activity of Ad LH of ovariectomized
(Ovax) rats superimposed by Tx were determined.

MATERIALS AND METHODS

Female adult rats of Sprague-Dawley strain,
at age of 80-90 days, reared in this laboratory
in regulated environment (room temp. 23 +1°C,
light on 6 AM-6 PM) were subjected for the
present investigations. The rats were given
chicken feed (Taiwan Sugar Corp., Taipei) and
tap water aed lib. Sixty rats, after 2 regular
estrous cycle were randomly subdivided into the
following groups: 1). Normal intact control
(C), the rats were killed at the day of proestrus
in the afternoon between 1 PM-3 PM. 2).
Overiectomized group (Ovax), the rats were sacr-
ificed 35 days following operation. 3). Ovariecto-
mized-thyroidectomized group (Ovax-Tx). Thyro--
parathyroidectomy were performed 35 days fol-
lowing Ovax, 19, of CaCl; were then given .in
drinking water to these rats for 3-4 days. Thirty
pC of ™I were injected within 1 week after
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Tx, and, the rats were sacrificed 21 or 63 days
after Tx, which designated as ovax-Tx (21) or
ovax-Tx (63). 4). Ovax-Tx with thyroxine re-
placement (ovax-Tx-T,) group. L-thyroxine (T,)
(22 pg/100g b. w./day) L-thyroxine were in-
jected subcutaneously, up to 21 or 63 days
following Tx. This groups were designated ovax-
Tx-T, (21) or ovax-Tx-T, (63).

Under light ether anesthesia the rats were
killed by exsanguination. Ad were collected
with 3 min following, and dehydrated in precool-
ed acetone and stored in —20°C. The acetone
were refreshed three times in 48 hours. Acetone
dried Ad from same group were homogenized in
physiological saline, and the supernatant were
obtained by centrifuging at 4°C for 20 min in
2500 RPM (1000xg) and lyophilized for LH
determiniation.

Biological activity of LH in Ad were mea-
sured by ovarian ascorbic acid depletion method

(OAAD), as introduced by Parlow®, with modi-
fication as mentioned previously®. PMS (501U,
Gestyl Organon) and HCG (351U, Pregnyl, Orga-
non) were used to obtain fully luteinized ovaries
in 23-days-old immature rats. Bovine LH (NIH-
LH-B7) were used as standard preparation. The
dose response curve were of 4-point design®.

RESULTS

As in Table 1, with Ovax-Tx, the Ad wet
weight increased slightly, but only in Ovax-Tx
(63) group showed a significant increase. Uterine
weight decreased significantly. Without T, re-
placement, in both groups of rats, 21 or 63 days
following Tx, the adrenal weight of Ovax rat
decreased significantly as compared with normal
or with T, replacement.

The LH potency in experimental groups, all
demonstrated significant increase, however, there
is a tendency of, but not significant, lowering of
LH activity in Ads of Ovax-Tx (Table 2).

TABLE 1
Organ weight of normal control, ovariectomized and ovariectomized-thyroidectomized rats

Adenoh i
G Noofmis  BW.(p  Alrhymphet Uierp yestt G
Normal control 7 208 9.79+1.83 572 49.04
Ovax 7 228 " 8.601.70 86.83* 46.34
Ovax+Tx (21) 9 229 10.41+1.68 75.48* 35.51*
Ovax+Tx+T. 1) 10 224 10.13+2.60 83.46* 47.47
Ovax+Tx (63) 8 202 14.31%2.55* 78.21* 32.96*
Ovax+Tx+T4 (63) 10 272 12.381.74 80.29* 48.20

* Indicates the significant level at p<0.05 as compared with normal control group.
Ovax: ovariectomy; Tx: thyroidectomy; Tj: thyroxine replacement; number in parenthesis indicated

the days between Tx and sacrifice of the rats.

TABLE 2
Biological activity of adenohypophyseal LH normal control, ovariectomized
and ovariectomized-thyroidectomized rats

Range of Relative

Weighted mean 0.5% Confidence

Groups potency* (zg/mg) Lambda potency {(ug/mg) Limit
Normal Control 1.26- 2.32 0.26%* 1.46 1.09- 1.95
Ovax " - 4.65-11.63 0.34 5.53 4.09- 7.47
Ovax+Tx (21) 4.19 0.15 4.19 1.91- 4.19
Ovax+Tx+T. (21) 5.56- 5.94 0.29 5.73 3.09-10.68
Ovax+Tx (63) 3.81 0.29 3.81 1.59- 9.14
Ovax+Tx+Ty (63) 4.08- 6.15 0.35 5.07 3.07- 8.37

* Ten rats pituitaries for each pool and the range obtained for at least 3 repeat measurements.

* Maxium Value.
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DISCUSSION

Rats subjected by Ovax, Ovax-Tx and
Ovax-Tx with T, supplement demonstrated at
least 2-fold increase in biological activity in Ad
LH as compare with normal intact groups. There
are no significant difference among all treated
groups.

By bioassay and radioimmunoassay the dec-
lination of Ad LH following Tx were demon-
strated repeatedly%1~1», With no thyroxine
replacement, the compensatory increased Ad LH
of Ovax rats showed no declination following
Tx (Table 2). These indicated that the lack of
thyroid hormone can not lowering the uprose
LH concentration in Ad. Thus, the decreases
in the synthetic activity of LH if it happened
in pituitary following Tx may not be due to
the decrease of metabolic rate owing to the lack
of thyroid hormone. i

In measuring hypothalamic GnRH concent-
ration in Tx rats, a significant decline was ob-
served‘1>12 same as that of castrated rats®.
In addition, it was observed that the pituitary
responsiveness to exogenous GnRH is changed
in rats in related to the thyroid status!®. It
is very possible, the increased gonadotrophin
release in Tx rats®® is due mainly to the in-
creased stimulation of GnRH same as castrated
rats. It may also be the reason for Ovax rats
demonstrated no further increase in Ad LH fol-
lowing Tx. However, the differences in me-
chanism of GnRH between Tx and castrated rats
remains unknown.

It was proposed that the compensatory in-
creasing in TSH after Tx may utilizing the
finished subunits for LH or/and FSH produc-
tion, thus the activity of LH and FSH will ap-
parently decreased following Tx. The present
results seemingly disagree with such suggestion.
For compensatory increased LH following Ovax
showed no significant decrease superimposed with
with Tx either for 21 or 63 days.

Apparently, the GnRH decrease in hypotha-
lamus, may in turn increase the release of LH, is
responsible for LH content lowering in pituitary,
Presumedly, the compensatory increased secretion
of TSH and LH are of different control me-

chamism, no speculation can be given based on
the present results. :

The lowering in uterine weight is apparent-
ly showing the lowering in ovarian hormone
production, it was indicated earlier that ovary
weight and number corpus luteum is decreased
after Tx. However, the Ad weight seems not
really indicating the Ad function, and the
changes of adrenal weight remain to be eva-
luated, nevertheleas, it could be functionally
substitute the ovarian steroid production.
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