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nuclear volumes. This could be due to: (a)
factors which affect the sizing sensitivity of
the instrument, or (b) the fact that nuclear
size is not completely related to polyploidy,
but can be partially changed by other nu-
clear constituents such as proteins (unpub-
lished data Muramatsu).

Summary. A procedure is described that
allows rapid counting and sizing of liver nu-
clei. A good correlation exists between the
degree of liver polyploidy and nuclear size.
Both of these parameters increase as a func-
tion of age.
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Studies concerning the role of luteinizing
hormone (LH) in different reproductive pro-
cesses in sheep have been limited by the
inability to measure accurately this hormone
in small aliquots of blood. The recent de-
velopment of a specific and highly sensitive
radioimmunoassay for ovine LH (1) made it
possible to determine circulating blood levels
of this hormone. This should lead to a better
understanding of the endocrinology of the
estrous cycle and of early gestation. The
present study was conducted (a) to deter-
mine the circulating levels of LH during
these two periods, and (b) to critically define
the time relationships between the onset of
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estrus and the peak of LH presumably re-
sponsible for ovulation.

Materials and Methods. A preliminary ex-
periment was conducted to determine what
method was best to obtain maximal yields of
serum with a high LH content. Jugular blood
was collected from three ovariectomized
ewes and 15-ml aliquots were allowed to
stand either at room temperature or at 4° for
different periods of time. The serum was
then obtained by centrifugation, frozen, and
stored for subsequent LH assay.

In a second experiment, 10 ewes, which
had exhibited at least one normal estrous
cycle, were bled daily for 20 days. In addi-
tion, 10 ewes which had their estrous cycles
synchronized with progestogen impregnated
silicone implants (2) were mated at the sec-
ond estrus following implant removal and
were bled once daily for 20 days beginning
the day after estrus. Six of these ewes were
confirmed to be pregnant by laparotomy and
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TABLE I. Luteinizing Hormone Content of Blood
Allowed to Stand at Room Temperature or at 4°
for Different Time Intervals.

Ewe no. Stored (hr) Room temp 4°
1 3 — 2.3°
2 3 12.0 9.4
3 3 7.0 6.4
1 6 1.9 2.3
2 6 9.8 9.9
3 6 6.4 6.5
1 23 2.0 1.7
2 23 9.3 9.4
3 23 6.6 6.2

¢ myug of NIH-LH-S12 per ml of serum.

examination of the reproductive tract 22 days
postmating.

All ewes in this experiment were penned
daily between 1 and 2 pm and were checked
for estrus using vasectomized rams fitted with
marking harnesses. Fresh paint on the rump
of a ewe or observed mating were the criteria
used. Fifteen to 20 ml of blood were obtained
daily from the jugular vein of each ewe. The
blood was allowed to clot, serum was ob-
tained by centrifugation, frozen, and stored
at —20° until assayed for LH.

In the third experiment, estrus was in-
duced in 13 anestrous ewes with a progesto-
gen implant and pregnant mare serum gona-
dotropin. Blood was withdrawn at 4-hr inter-
vals for a period of 24 hr beginning 22 hr
after implant removal. Estrus was checked in
these ewes every hour during the bleeding
period. Serum was obtained as described in
the second experiment.

The methods used for radioimmunoassay
have been described in detail (1). NIH-
LH-S12 was used as a standard and all re-
sults are expressed in terms of this prepara-
tion.

Results and Discussion. Results of the first
experiment are shown in Table I. Neither
the temperature, nor the time for which the
blood was allowed to stand before centrifuga-
tion, appeared to influence the level of LH
detected by radioimmunoassay.

Results of the second experiment are dep-
icted graphically in Fig. 1. Of the 10 ewes
which exhibited estrus during the period of
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daily bleedings, 7 had elevated serum levels
of LH (mean 28.6 mpg NIH-LH-S12/ml;
range 6.0-82.5) within 24 hr of the time
estrus was first observed. Increased levels of
LH were not observed in three ewes which
had shown estrus. In the other 193 serum
samples collected from these 10 ewes, 54 con-
tained LH levels between 0.5 and 2.0 mug/ml
and LH was not detectable (<0.5 mug/ml) in
the remaining samples.

In the 6 pregnant ewes LH levels did not
differ, within the limits of sensitivity of this
assay, from the basal level detected in cyclic
ewes during the 20-day bleeding period. Only
24 of 120 serum samples collected had LH
levels greater than 0.5 mpug/mlwith the
highest observed level being 6.6 mpg/ml on
the day after estrus in one ewe.

Some evidence suggests that LH plays a
major role in maintenance of luteal function
in the ewe. Continuous infusion of LH into
ewes hypophysectomized on day 12 (3) or
into intact ewes (4) extended the life span of
the corpus luteum to days 20 and 30, re-
spectively. LH has also been shown to stimu-
late the synthesis of progesterone in ovine
luteal tissue incubated in vitro (5). Thus, it
might be expected that the pregnant ewe
would have detectable blood levels of LH.
However, our finding that LH levels are very
low in the serum of pregnant ewes does not
appear to support this supposition. This study
provided no conclusive evidence regarding the
role of LH in the regulation of the corpus
luteum. Further studies regarding how LH is
metabolized and utilized, or both will be
needed to ascertain how this hormone influ-
ences the life-span and secretory function of
the corpus luteum.

Figure 2 contains the results of the third
experiment which was designed to character-
ize the LH peak in relation to the onset of
estrus. Six ewes exhibited estrus following im-
plant removal. An LH peak was observed in
all of these ewes within 12 hr after the onset
of estrus. The mean peak value for these 6
ewes was 47 mug/ml (range 25-73 mpg/ml).
The duration of elevated serum levels of LH
did not last more than 12 hr. This finding is
in agreement with previous data (6-8) which
indicated that a major decrease in pituitary
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Fic. 1. Serum levels of luteinizing hormone during the cycle and the first 20 days of gestation in

sheep.

LH content occurred from 4 to 36 hr after the
onset of estrus. The latter workers (8) also
suggested that a concomitant rise in serum
levels took place between 5 and 8 hr after the
first acceptance of the ram. The duration of
the LH peak may explain why elevated LH
levels were not observed in all ewes when they
were bled once a day. When estrus was
checked each hour, the LH peaks closely co-

incided with the onset of estrus, again sug-
gesting that daily heat checks (as for Expt. 2)
are not adequate for critical characterization
of the LH release.

During these experiments serum samples
were also collected from castrate females, cas-
trate males, intact males, females 40 days
pregnant, and hypophysectomized females.
The results are shown in Table II. The LH
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TABLE II, Luteinizing Hormone Content of Serum from Sheep in Various Endocrinologic

States.

Endocrinologic state No. of sheep Av LH content® Range®
Female (castrate) 4 4.8 ( 3.1-5.7)
Male (castrate) 4 20.9 ( 10.5-31.5)
Male (intact) 2 2.0 ( 19-21)
Female (intact, day 10) 10 <0.8 (<L0.5- 1.2)
Female (6 weeks pregnant) 3 <0.6 (<0.5~ 1.2)
Female (hypophysectomized) 2 <0.7 (<0.5~ 1.3)

* mug of NTH-LH-S12 per ml of serum,
801

60

SERUM LW
Mpg NIH-LH-S 12 per mi

204

-2-8-4 | 4 8 12 16 20
ESTRUS
HOURS FROM ESTRUS
Fi1c. 2. Serum levels of luteinizing hormone at the
time of estrus in sheep.

content of serum from castrate males was
higher than in castrate females, although
both were significantly elevated. Intact males
had low levels of LH similar to those in
intact females at times other than at estrus.
LH was not detectable in serum from 2 of 3
ewes which were 40 days pregnant. These
data are similar to those observed during the
first 20 days of gestation. LH was not detec-
table in serum from one hypophysectomized
ewe and a low level was observed in another.
Summary. Development of a radioimmun-
oassay for ovine luteinizing hormone (LH)
has allowed determination of levels of LH in
small sequential aliquots of serum obtained
from ewes throughout the estrous cycle and
during the first 20 days of gestation. Elevated
levels of LH were noted on the day of estrus
in cyclic ewes. When ewes were checked for
estrus at hourly intervals and blood was col-

lected every 4 hr, the LH peak (mean = 47
mug/ml) was observed from 0-12 hr after
the onset of estrus. The LH levels at other
stages of the cycle were very low or nonde-
tectable (<0.5 mug/ml). The levels in ewes
during the first 20 days and at day: 40 of
gestation were also very low or nondetecta-
ble. This finding was discussed in light of
existing data suggesting that LH is responsi-
ble for maintenance of the corpus luteum of
gestation. Serum content of LH of both males
and females in various endocrinologic states
was also reported.
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