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The 1~01 of hCG/LE receptor has been shorn to undergo aarhed changes 
during the life span of rat corpus luteum. To evaluate rhether there 

f,‘~~~~~i~~e:~ec,“,9”.d: ~~‘.“W 
in the receptor subunit structure or 

I-hCG binding activity and the receptor 
subunit structureThro”:f,,~~ei~~ nod during different time periods of 
pseudopregnancy. I-hCG binding activity war observed on day 
7. after which it decreased by 20 a 
rerpsctivrly. The Scatchard analysis of 

& 45% on day 11 and day 14, 
I-hCG binding data shoved that 

the decrease in binding activity was caused by a change in the nmbar of 
binding sites rather than a change in the binding affinity. The LE/hCG 
receptor in ovarian membranes obtained on days 7, 11 and 14 were then 
characterized by the method of affinity cross-linking. All four subunits of 
the LWhCG receptor were detected in the ovarian membranes at all stages 
while the intensity decreased parallel to a decrease in hCG 
7 to day 14. These results suggest that the decrease in p@;!;& f  ;z,z 
activity in rat ovarian membranes fra day 7 to day 14 of pseudopregnancy is 
due to a &crease in receptor concentration rather than a change in the 
receptor subunit structure. 0 1986 Academic Press, Inc. 

It has been shorn that the responsiveness to hCG by rat luteal cells 

obtained at different tire periods of pseudopregnancy vary considerably 

leading to loss of corpus luteum function during luteal regression (1). The 

responsiveness is parallel to the hCG binding activity of luteal cells 

during the life span of corpus luteum (2). In thia communication, we have 

eunined the kinetics of 12’I-hCG bindin; to the ovarian membranes and the 

structure of the LH/hCG receptor during different responsive states of the 

corpus luteum. Our results suggest that the decrease in 1251-hCG binding 

activity in pseudopregnant rat ovarian membranes from day 7 to day 14 is due 

to a decrease in receptor concentration rather than a change in receptor 

structure. 
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Human ohorionic gonadotropin ((B-121, 13,450 . Iulmg1 was generously 
supplied by Dr. Robert E. Canfisld of Colrrbia University. Collageuase 
(Cl& Type 11 wss obtained from Worthington Biochemical Corp. Pregnant 

mare’ 8 serum gomdotropin, human chorionic gonadotropin. dithiothreitol, 
s-amino-n-caproic acid, phenylmethylsulfonyl flouride and B-tosyl-L-lysine 
chlorcmathyl ketone were purchased fra Sigms. Minimum Essential Bedim 
with Earle’s salts (MM) was obtained from Grand Island Bio 
Disuocinimidyl suberats was purchased from Pierce Chemical Co. is;y; z; 

prepared by the method of Catt & a. (3). Reagents for electrophoresis 
were purchased fra Bio-Bad. Kodak XB-5 film, lightning-plus intensifying 
screen and X-asatic cassette (8 I 10 in) were obtained fra Esstman Kodak 
co. All other reagents used were of analytical reagent grade. 

Isolation ef Partisllv Purified Plasqa Yerbrrneq & Binding ASS~VS~ - 
Sprague-Dawley rats were treated with PM snd hCG ss described by Parlow to 
obtain pseudopregnant rat warier (4). The day of hCG injection is sssigned 
as day 0. Plasma membranes were prepared by the procedure described by 
$Qpodarowicz on day 7, 11 or 14 after hCG injection (5). The binding of 

I-ha to the membranes was osrried out by the method de scribed earlier 
from this laboratory (6). The slope of the line obtained frcm Scatchsrd 
plot is equal to - l/Kd (7). 

The procedures for preparation of collagenare-dispersed luteal cells, 
1251-hCG binding, cross-linking conditions, electrophoresis and 
autoradiography ha e 

B 
been described by us previously (91 

of cells (2 x 10 125 
Briefly, sl iquots 

cells) were incubsted with 0.5 nM I-hCG for 2 h at 

~~~“b~c~~ “‘I-hUI from the 
sence or absence of 1.5 @I unlabeled hCG. After removal of 

953 
1s by centrifugation and decantstion. the 

cells were washed once and the I-hCG-equilibrsted cells were suspended in 

1% 
81 of BEM and reacted with 1 mB DSS at 4’C for 15 min. The resulting 

I-hCG-linked lutes1 cells were solubilized with 2% SDS solution and 
subjected to SDS-PAGE followed by autorsdiogrsphy. Protein was determined 
by the calorimetric procedure of Lowry et al (8). 

An examination of the 1251-hCG binding activity during the life span of 

corpus luteum revealed that the maximum 125 I-hCG binding activity was 

reached on day 7, after which it decreased by 20 and 45% on day 11 and day 

14. respectively (Fig. 1). This observation raised the question whether the 

decrease in 125 I-hCG binding activity was due to a change in receptor 

structure, binding affinity, or a decrease in receptor number. To examine 

this, the kinetics of 1251-hCG binding to ovarian membranes obtained frcm 

pseudopregnant rats on day 7, 11 and 14 were determined. The binding of 

1251-hCG to the membranes as a function of the ligand concentration is shown 

in Fig. 2 inset. As expected, at all the indicated ligand concentrations, 

the specific binding of 125 I-hCG to the ovarian membranes was the highest on 
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Fig. 1. “‘1-hffi binding activity during the life span of corpus lnttum. 
Rats were sacrificed on the indicated dsy rfter hCC injection 

and plssma membrane frsation was prepared from the isolated 
ovaries. Aliquots ofi2Jll embrsnes (125 ug membrane protein) were 
incubated with 0.5 nM I-hCG in the absence (total binding) or in 
the presence of 1.5 fl unlabeled hCG (nonspecific binding) in l 

final volume of 0.3 ml binding assay buffer. Incubation wss 
carried out st 37’C for 60 min. The spooific binding was 
osloalatrd by subtraoting tho nonspecifio binding from tho total 
binding. 

day 7 and the lowest on day 14. There was no difference in the nonspecific 

binding on days 7, 11 and 14. 

Scatchard analysis of the binding data (Pig. 2) was used to determine 

the Kd and the binding capacity. Three pkallol lines were obtained as 

shown in Fig. 2A, B and C with Kd of 1.25 x 10-loM for day 7, 1.4 x 10-l’ W 

for day 11 and 1.37 x 10-l’ M for day 14. The binding oapaoity was 130, 104 

and 74 fmole per mg m-bran0 protein on day 7, 11 and 14, respectively. The 

data derived from Fig. 2 are summarized in Table I. These results suggest 

that the decrease of 123 I-hCE binding activity of the ovarian membranes 

after day 7 of pseudopregnancy was caused by a decrease in the number of 

binding sites rather than a change in the binding affinity. Experiments 

were thon carried out to characterize the naturo of the LfifhCG receptor in 

luteal oolls obtained from pseudopregnant rats of day 7. 11 and 14 by the 

method of affinity cross-linking as described previously (9) (Pig. 3). 

We have previously shown that the LH/hC!G reoeptor is an oligomerio 

complex composed of four nonidentical subunits linhod by disulfide bonds 
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Fig. 2. Scatchard analysis of the binding of 12’1-hCG to the membranes 
obtained from day I, 11 and 14 of pseudopregnant ov.ry. 

Rats wore sacrificed on days 7. 11 and 14 after ha; inject ion 
and plasma mombranos wore prepared from the isolated ovaries. 
Niquots of nombranos (125 ~3~ morbrane protein) voro incubated with 
various oonoontrations of I-h@ from 0.05 nM to 1.00 aY in a 
total volume of 0.3 ml binding assay buffer (total binding). 
Incubation was carried out at 37’C for 60 min. For ostir8tion of 
nonspocif ic binding, anlabslod hCG was added at a final 
coneontration of 1.5 CM. The specific binding ~a8 calculated by 
subtracting tho nonspecific binding from tho total 
insots show tho binding data. Tho binding of 

&yding. The 
I-hCG as a 

;,“,s”,‘,:“,“, ;;ot ‘$yp” ;,“w 
tration was thon transformed into 
I-hCG binding activity is oxprossod as 

fmolo por mg morbrano protoin. 
0, tots1 binding; 0, nonrpocif ic binding: A , spocif ic 
binding 
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Table I 

The 12sI-hCG binding affinity and binding capacity of the 
plama mrmbranes obtained fra day I. 11 and 14 of pseudopregnancy 

Kd Binding Capacity 
00 (fmol/rg membrane protein) 

Day 7 1.25 x 10-10 130 
Day 11 1.42 x 10:” 104 
Day 14 1.37 x 10-10 74 

The data ware derived fra Fig. 2. 

(9). The results presented in Fig. 3 show that sll four subunits of the 

LH/hCG receptor were deteoted in each cell preparation, while the intensity 

of the 125 I-hCG linked reoeptor subunits decreased parallel to the decrease 

in hCG binding observed on day 7 to day 14. These results further sogiest 

Day 7 1. Day11 1 Day14 
- + - +- + 1.5 uM hCG 

Fig. 3 Examination of the subunit structure of the LRIBCG reoaptor during 
different time periods of pssudopregnanoy. 

Rat loteal 0011s obtained from day 7. 11 and 14 of 
pseudopregnancy vare squilibratod with 0.5 nR 1251-hCG at g7’C for 
2 h. Incubation vas torminatod by the addition of 1 ml of ico- 
cold Tris buffer, tion at 3.000 x g 

pa 7.4’ foll~~‘gId_hb~~Coa~~f~~f~~h~oqu~~~brstod for 10 min to romovo unbound 
lutoal co111 voro cross-linked vith 1 mR DSS at 4’C for 15 min. 
Those ~011s vote solubilizod in sup10 buffor containing 2% SDS and 
2% S-rorcaptoothanol, boiled for 5 min in a rator bath and then 
oloctrophorosod (10) in a 0.1% SDS, 1C: l orylamido slab go1 under 
reducing conditions. Tho gel was drlod boforo autoradiography. 
Tho migration distance of tho molecular roight markers is shorn to 
the loft of the autoradiogram. 
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that the decrease in 125 I-hC!G binding activity in pseudopregnant rat ovarian 

membranes from day 1 to day 14 is due to a decrease in receptor 

concentration rather than a change in receptor subunit structure. 
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