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It is clear that both luteinizing hormone 
(LH) and prolactin are luteotropic in the ewe 
(1, 2). It is also known that exogenous pros- 
taglandin (PG) Flrr causes luteal regression 
in this species (3). However, attempts to  
explain the formation, maintenance, and re- 
gression of the ovine corpus luteum in terms 
of LH, prolactin, and prostaglandins have 
been unsuccessful (4). Recent data (5-1 1) 
strongly suggest that estrogen may affect the 
corpus luteum directly, or by modulating the 
activity of other hormones which influence 
luteal function, namely, LH and prolactin, 
or by modulating the action of prosta- 
glandins. 

Exogenous estrogens were reported to 
have both luteolytic and luteotropic effects in 
the ewe (5-9), while the removal of endog- 
enous estrogens by destruction of ovarian 
follicles was associated with luteal mainte- 
nance (10,ll). The luteotropic effect of estro- 
gen was attributed to the release of LH from 
the pituitary (8, 9). The luteolytic effect was 
ascribed to stimulation of uterine prosta- 
glandin synthesis and release (12), since the 
luteolytic effect required the presence of the 
uterus ( 5 ,  13). 

The possibility of a direct effect of estro- 
gen on the ovine corpus luteum was sug- 
gested when the injection of estrogen directly 
into the corpus luteum resulted in luteal 
regression (14). In addition, the cytosol of 
luteal cell contains a specific binding protein 
for estradiol (15). The studies described in 
this communication were conducted to 
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determine if estradiol-17p is taken up and 
retained by the ovine corpus luteum and to  
determine if the uptake and retention of 
estradiol varied during the estrous cycle. 
Since uptake did vary at different stages of 
the cycle, we also determined whether the 
uptake was influenced directly by the pitui- 
tary gonadotropins. 

Materials and Methods. Superovulation. 
Ewes were implanted with progesterone for 
20 days and received 1000 IU of pregnant 
mare serum gonadotropin (PMS) on the day 
the implant of progesterone was removed. 
Thirty-six hours after the injection of PMS, 
the ewes were treated with 500-1000 IU of 
human chorionic gonadotropin (HCG). The 
day on which HCG was injected was defined 
as day 0. 

Cell preparation. Coprora lutea were re- 
moved from ewes on selected days after the 
HCG injection. Corpora lutea were sliced, 
rinsed, and incubated at 36" in Medium 199 
containing collagenase (2000 units/gram) . 
When under microscopic examination of the 
medium, free luteal cells were first detected, 
medium and enzyme were renewed, and the 
incubation was continued until only free cells 
were present (about 2 hr). The contents of 
the flasks were then centrifuged, the super- 
natant was discarded, and the pellet was re- 
suspended in fresh medium. This procedure 
was repeated three times. The final suspen- 
sion was evaluated for cell number and vi- 
ability and diluted to  approximately 1.2 X 
lo6 total cells per ml. 

Binding of estradiol. Estradiol- 17p-2 , 4 , 
6,7-3H (.33 ng) in 0.1 ml of 10% ethanol- 
Medium 199 was added to incubation flasks 
containing 1.2 x 106 cells in 1 ml Medium 
199. Nonspecific binding (background) was 
evaluated by adding 100-fold excess (33 ng) 
of nonradioactive estradiol- 17p. The flasks 
were incubated at  36" for different times, and 
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their contents were poured into Millipore 
Manifolds containing GFA filters and rinsed 
three times with 5 ml phosphate (0.01 M)- 
buffered saline (0.14 M )  (PBS) at pH 7.0. 
The filters were removed and placed in scin- 
tillation vials containing 15 ml Triton X 100 
scintillation fluid (2 toluene: 500 mg di- 
methyl POPOP: 168 Permaflour: 1 Triton 
X 100). The samples were counted; specific 
binding was defined as the total counts asso- 
ciated with the cells minus the counts asso- 
ciated with the cells in the presence of a 100- 
fold excess of nonradioactive estradiol- 17p. 

Results. In preliminary experiments, the 
specific uptake of 3H-estradiol reached a 
maximum in 5 min and plateaued for 1 hr. 
Further incubations were carried out for 8 
min. When the radioactivity taken up by 
cells obtained by midcycle was extracted and 
subjected to chromatography on Sephadex 
LH-20 columns, over 90% of the radio- 
activity eluted as estradiol-170. 

To determine the specificity of uptake, 
cells were incubated in the presence of a 
10-fold excess (3.3 ng) of nonradioactive 
steroids. The percentage inhibition of uptake 
of 3H-estradiol- 17p was determined for: 
estradiol-170 69 % inhibition, estrone 41 % 
inhibition, estriol 0 % (a slight stimulation 
was observed), estradiol-l7a 0 % (a slight 
stimulation was observed), progesterone 
21 % and testosterone 31 %. 

The uptake and retention of 3H-estradiol 
varied during the cycle (Fig. 1). During the 
first 2-4 days of the cycle, the uptake and 
retention was low; maximum uptake and 
retention was observed between days 8 and 
12 of the cycle. The uptake and retention 
were significantly (P < 0.05) reduced on 
days 13 and 14 then increased on day 15. 

To determine if LH, FSH, and prolactin 
would affect the uptake and retention of 3H- 
estradiol, cells were incubated in the pres- 
ence of the three gonadotropins. LH (10 
ng and 100 ng of NIH-LH-S18) inhibited 
(P < 0.05) the uptake of estradiol on days 
9-12 of the cycle (Fig. 2); however, no effect 
of LH was demonstrated during the first 
few days (2-5) of the cycle nor at the end of 
the cycle (day 15). No effect of FSH (100 
ng of NIH-FSH-SlO) or prolactin (100 ng of 
NIH-P-S10) was noted at any time during 
the cycle. 
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FIG. 1. The specific uptake of 3H-estradiol-17P by 
cells of the corpus luteum of the ewe varies as a func- 
tion of the estrous cycle. Plotted here is the percentage 
uptake as a function of the days of the cycle. Values 
given are means and standard errors except for day 5 
on which only one experiment with three replicates 
was run. 

Since LH inhibited estradiol uptake at 
times when LH maximally stimulated proges- 
terone synthesis in the cell suspensions and 
since progesterone inhibited estradiol uptake, 
a study was designed to determine whether 
LH stimulation of progesterone synthesis 
was necessary for LH to inhibit estradiol 
uptake. Cells were incubated with or without 
LH and with or without aminoglutethimide 
(25-200 pg/ml). Both estradiol uptake and 
progesterone secretion were monitored. It is 
shown in Fig. 3 that when LH stimulates 
progesterone synthesis, it also inhibits es- 
tradiol uptake, and when the stimulation of 
progesterone synthesis by LH is blocked, 
there is no effect of LH on the uptake of 
estradiol. Thus, it appears that the inhibition 
of uptake of estradiol by LH is mediated 
through the stimulation of progesterone 
synthesis. 

Discussion. These studies demonstrate a 
specific uptake and retention of 3H-estradiol- 
17p by isolated luteal cells from ewes, which 
varies as a function of the stage of the estrous 
cycle. Progesterone and testosterone in- 
hibited the uptake of 3H-estradiol in contrast 
to data reported by others using homog- 
enates of luteal tissue (15). When amino- 
glutethimide was used to block the stimula- 
tion of progesterone synthesis by LH, LH no 
longer inhibited the uptake of estradiol, 
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FIG. 2. Luteinizing hormone (LH) inhibits the uptake of 3H-estradiol by cells of the corpus luteum of the 
ewe on days 9-12 of the cycle. Values given are means and standard errors. 
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FIG. 3. Aminoglutethimide blocks the inhibition of 3H-estradio1-17P uptake by luteinizing hormone (LH) 
and also blocks LH stimulation of progesterone synthesis. 

further illustrating the ability of progesterone 
to inhibit the uptake of 3H-estradiol. To our 
knowledge, the only previous report of the 
inhibition of estradiol uptake by proges- 
terone was when the binding of estradiol 
was studied in vivo in the oviduct of the 
rhesus monkey (17). 

These studies suggest that the uptake and 

retention of estradiol by ovine luteal cell 
may be modulated by levels of progesterone 
and indirectly by levels of LH. These find- 
ings, along with the finding that prostaglan- 
din Fza is unable to induce luteolysis in ewes 
after destruction of the follicles by X-irradia- 
tion (18), and the findings that injections of 
estrogen directly into the ovine corpus Pu- 
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teum induce regression suggest that luteal 
regression in this species is the result of a 
complex interaction between estradiol, pro- 
staglandin F2a, progesterone and LH. 

Summary. The uptake and retention of 3H- 
estradiol by the ovine corpus luteum (in- 
duced by superovulation) was maximal 
through days 8-12 of the cycle with little or 
no uptake and retention during luteinization 
or regression. LH, but not FSH or prolactin, 
inhibited the uptake and retention of es- 
tradiol via stimulation of progesterone syn- 
thesis . 
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