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In a previous report, we have demon- 
strated that binding of [1251]hLH by rat 
ovarian slices increased six- to sevenfold fol- 
lowing injection with pregnant mare’s serum 
gonadotropin (PMSG) and human chorionic 
gonadotropin (hCG) (1). The increase in 
binding of labeled human luteinizing hor- 
mone (hLH) or hCG has been shown to be 
due to an increased concentration of recep- 
tors in the ovary, since the binding affinity 
is similar for both the primed and nonprimed 
ovaries (2). Using autoradiographic binding 
techniques, Midgley has shown that binding 
of gonadotropins (LH, FSH, prolactin) 
varies with the functional state of the differ- 
ent ovarian structures (3) .  In this study, we 
wish to report the effect of PMSG-ovine LH 
priming on ovarian binding of [lZ5I]hCG and 
it’s correlation with ovarian progesterone 
concentration. 

Materials and Methods. Immature female 
Holtzman rats were primed with 50 IU of 
PMSG at 25 days of age and 125 pg of ovine 
LH (NIH-S17) 56 hr later. At least three rats 
were sacrificed at  each time period. Binding 
of [1251]hCG by ovarian slices was performed 
as described before (4). Binding was ex- 
pressed as a T/M ratio (cpm/g tissue/cpm/ 
ml medium). Nonspecific binding was as- 
sessed by control incubations containing an 
excess (200 IU/ml) of unlabeled hCG. La- 
beling of hCG (CR 117, kindly supplied by 
Dr. Robert Canfield, Columbia University) 
has been described before (2). Progesterone 
was measured by radioimmunoassay ( 5 )  
after extraction with redistilled hexane (6). 
20-a-Hydroxyprogesterone was shown not to 
interfere in the progesterone assay. 

ResuZts. The effect of PMSG-ovine LH 
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priming on [1251]hCG binding by ovarian 
slices is illustrated in Fig. 1A. Ovarian bind- 
ing in terms of a T/M ratio was approxi- 
mately three after PMSG and before ovine 
LH (oLH) injection. Increase in binding ac- 
tivity was observed by 4 days after PMSG or 
approximately 40 hr after oLH. The binding 
activity continued to increase sharply and 
reached a plateau 8 days after PMSG. Non- 
specific binding measured in the presence of 
an excess of unlabeled hCG (200 IU/ml) 
gave a T/M ratio of 0.75 at 11 days after 
PMSG, while the T/M ratio without addition 
of unlabeled hCG was 23.8. The T/M ratio 
remained at approximately 20 for 9 days. The 
decline in ovarian binding was evident by the 
17th day after PMSG and continued dramati- 
cally until it reached a T/M ratio of four by 
the 19th day. The T/M ratio decreased further 
to 2.8 by day 22. The large standard devia- 
tion noted on day 17 (from 11 rats) and day 
18 (7 rats) shown in Fig. 1A was due to 
variations among individual rats in the time 
of onset of luteolysis. On rare occasion, ov- 
arian binding activity began to decline as 
early as 15 days after PMSG. On the other 
hand, binding activity occasionally was main- 
tained at the T/M ratio of 20 until day 21. 

Figure 1A also illustrates the effect of 
PMSG-oLH priming on ovarian proges- 
terone concentrations. The pattern of ovarian 
progesterone concentrations correlated well 
with the ovarian binding activity also shown 
in Fig. 1A. Ovarian progesterone was in- 
creased 4 days after PMSG and reached a 
plateau at day 7. The high level of proges- 
terone was maintained until day 17. A de- 
cline was noted by the 18th day and con- 
tinued until it reached a low level by the 22nd 
day after PMSG. 

The effect of PMSG-oLH injection on 
ovarian weight is illustrated in Fig. 1B. Ovar- 
ian weight increased sharply following 
PMSG injection and reached a peak of 130- 
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140 mg/ovary by the fourth to fifth day and 
declined to 80.5 mg/ovary by the ninth day. 
Ovarian weight remained essentially the 
same during the subsequent days of observa- 
tion. 

Discussion. The present data indicate that 
hCG binding activity of rat ovaries undergoes 
variation that appears to depend upon the 
functional state of the ovary. In a previous 
report, we have demonstrated that hLH re- 
ceptors can be induced by PMSG-hCG in- 
jection ( 1 ) .  Priming of immature rats with 
PMSG-hCG had no influence on the dissocia- 
tion constant of [ 1251]hLH binding to ovarian 
receptors, while the receptor concentration 
increased 64-fold per ovary after priming (2). 
In this report we have demonstrated that 
ovarian slices are capable of accumulating 
labeled hCG to a T/M ratio of approximately 
20 after PMSG-oLH injection. The high bind- 
ing activity of heavily luteinized ovaries was 
followed by a rapid decrease to prepriming 
levels during luteolysis. 

The similar patterns of ovarian binding ac- 
tivity and ovarian progesterone shown in 
Fig. 1A suggest that binding activity is 

closely associated with the formation and 
the luteolysis of corpora lutea. Goldberg et 
al. (7) have shown that maximal stimulation 
of [3H]hCG uptake in vivo was accompanied 
by extensive corpus luteum formation. The 
simultaneous decline in ovarian binding ac- 
tivity and ovarian progesterone during luteo- 
lysis illustrated in Fig. 1A is of interest. The 
decrease in ovarian hCG binding activity 
during luteolysis appears due to a decreased 
concentration of receptors and not due to de- 
creased binding affinity (unpublished ob- 
servation). Estrogen treatment which pre- 
vented luteolysis, as evidenced by sustained 
high levels of progesterone in both the blood 
and ovary, also prevented the decline in 
ovarian binding of [1251]hCG (4). These data 
suggested that the loss of hCG receptors is a 
biochemical event related to luteolysis. On 
the other hand, luteolysis is not accompanied 
by the loss of ovarian weight as shown in Fig. 
IB, nor changes in DNA content and DNA 
synthesis (8). 

In this study, utilizing ovarian slices, no 
attempt could be made to differentiate func- 
tion of the corpus luteum from function of 
the ovarian interstitium. Thus, it is possible 
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that the duration of the effects noted above 
could represent an early contribution (up to 
days 5-8) from the corpus luteum that then 
regressed but were masked by later effects 
which occurred in the interstitium and per- 
sisted until day 17 or so. HCG has been 
shown to bind to ovarian interstitial tissue 
in the pseudopregnant rat, using autoradio- 
graphic techniques, but the binding activity 
was relatively low compared to luteal tissue 

Summary. Ovarian receptors specific for 
hCG-LH can be induced by PMSG-ovine 
LH priming. The marked increase in binding 
activity was accompanied by a rise in ovarian 
progesterone concentration and preceded 
by ovarian weight increase. The high binding 
activity of heavily luteinized ovaries was fol- 
lowed by a decline to prepriming levels dur- 
ing luteolysis. The ovarian progesterone con- 
tent was decreased simultaneously and no 
change in ovarian weight was evident. The 
data demonstrate that ovarian hCG binding 

(3) 

activity undergoes variation which depends on 
the functional state of ovaries. 
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