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Change of hCG Binding Capacity on the Granulosa Cell of Porcine Ovary During
Follicular Atresia

Choul-Soo Chang®, Chang Joo Lee, Yong-Dal Yoon and Moon Kyoo Kim

Department of Bulogy. College of Natwral Sciences. Hanvang University, Seoul 133, Korea

In order to study the mechanism of follicular atresia, follicles were classified into the normal groups

and the atretic ones, according to the criteria with or without corpus luteum, size of follicles, vascul-

arization, status of granulosa cells and the hypertrophy of theca layers in the porcine ovary.
To estimate the binding capacity of human chorionic gonadotropin (hCG) receptor on the granulosa
cells during atresia, hCG were iodinated by the chloramine-T method and then purified through the

column chromatography.

The concentrations of hCG receptor in each group were measured by the hCG receptor binding as-

say. Binding capacity in large normal follicles were 1.16%, but atretic ones were 0.45%.
dium and small follicles (below 6mm in diameter), the binding capacity in normal follicles were 0.09%

But in me-

but atretic ones were 0.05%, which was lower than those of large follicles.

The present rewult suggests that the concentrations of hCG receptors on granubma cells is decreased

when the follickes become atretic and be used as a sort of creteria for the identification of follicular

atresia.
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Text-Table 1. Classification of the folliccls isolated from the. procine ovaries

Follicular status

Co lute Si
rpds Tuteum e _ Normal Atretic
Small (S} <3mm NCL-SN NCL-SA
Medium (M)4—6 NCL-MN NCL-MA
Absent(NCL) Large (L)<7 NCL-LN NCL-LA
Small (S)}<3mm CL-SN CL-SA
Present (CL) Medium (M) 4—6 CL-MN LC-MA
Large(L)<7 CL-LN CL-LA

Porcine follicles were classified according to with or without corpus luteum, size and the normal or

atretic phase of the nuclei of porcine granulosa
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2. Human chorionic gonadotropin 3} radioiodi-
nation
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{Organon, 5000 1IEP/8mg) & A-831%ct. WAy



Table 1. The labelling yield of "™ | to human chorionic gonadotropin

Reaction time {(MIN) Counting time (MIN)  Total CPM Bound CPM

Labelling yield (%)

1
3
5
10

1

1
1
1

304,088 103,998 34.2
969,579 473,154 48.8
708,102 349,094 49.3
856,005 453,692 53.0

The radioiodination was carried out by a modified chloramine-T method of Hunter and Greenwood{1962).
The labelling yield was calculated by counting the radicactivity of 1 ul bound form precipitated by 20%

TCA.
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5x15mm)ol] YArtF [ 10ulel] 2459 hCG
10ug, **1 0.5mCi, chloramine-T 2ug, ztz} 1041 §
Y3 A 4ol 4l 1087 w417 F o)
o] sodium metabisulfite 7ug& Wol 41-3€F 2] 4]
Zich. o] YH24-¢ column 28 &2 chromatog-
raphy 9bl 2. 2 " LhCG & M tdct A F (a-
belling yield) & A 4ksts] A8 9l Azbol o 1l
o] whgog stded 11 Imlol &7 F & w4y
(total radioactivity) & &A &l dct. of 7l 20%Tr-
ichloroacetic acid 1ml-§ 7} 1,000 xgol A 10¥- 7}
14 gk Ao (free form)& A A&t K g™
hCGbound form)e] whab5& 24 soleh. B o

Table 2. Maximum binding capacity of the puri-
fied hCG to beta hCG antibody using column ch-
romatography

Fraction No. Total CPM Beund CPM B/T (%)

14 10,871 152 1.4
15 12,037 144 1.2
16 11,444 298 2.6
17 10,298 . 4,115 40.0
18 10,125 4,253 42.0
19 10,020 4,909 49.0
20 10,187 5,501 54.0
21 10,307 1,958 19.0
22 11,098 266 2.4
23 11,010 132 1.2
24 11,163 178 1.6
25 10,008 110 1.1

. 258 WLACG/MCG/total radioactivity X100 2.8
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7h E4hshol glass insert vial & 4Fqlabsich. of
7ol ziobd 4 wEilE 427 Bl AEAS
ol AjddArre 25t TUL AR E o
A} y-counter {Abbot Co, USA, ANSR RE-1454, No
715722 &4kl 4RRAE Tehdoh.

4. hCG 2 wWAlHN &Y
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Fig. 1. Elution pattern of radioiodinated human
chorionic gonadotropin using column chromato-
graphy. Human chorionic gonadotropin was iod-
inated using chloramine-Tby a modified method of
Hunter and Greenwood (1962). Radioidinated hCG
was purified through AcA 44 column by eluting
with 0.03 M Sobium phosphate buffer. 50ul of ea-
ch fraction (1 ml) was eounted using a scintilla-
tion spectrophotometer by a developed method in
the present study.
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Fig. 2. Standard dose response curve for hCG
radicimmunoassay using radiciodinated hCG. The
RIA was carried out using all reagents of 8-hCG
Kit (Amerlex, Amersham) except the radioiodina-
ted tracer.
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Fig. 3. Relationship between counting efficiency
with gammacounter and that in liquid scintillation
counter. The radioactivity of '*1 gamma ray was
determined using a liquid scintillation counter by
a developed method in the present study.
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Fig. 4. Comparison of total bindings in incuba-
tion media for hCG receptor binding to porcine
granulosa cells.

0.5 L
=
=
& 04
=~
k]
&
= o3r
i3
-3
2
8 0.2¢
<
T
- alr
A Iy 1 £ A
4 5 6 7 8 9
pH

Fig. 5. Effect of pH on the binding of '#1.hCG
to porcine granulosa cell receptor. Total binding
{@® —@), non specific binding (O —0O) and back-
ground (I —M). Incubation time was 3 hours at
37C.
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Fig. 6. The effect of temperature on binding of
8 LhCG to porcine granulosa cells.

.
2 4 6 H 10 2

Incubation Time(Hours)

Fig. 7. The effect of incubation time upon bin-
ding of " I-hCG to granulosa cells harvested from
porcine large follicles. Results are expressed forl
x 10* cells as mean CPM bound with amount
10,000 CPM of **I-hCG.

Kl a

>

w

'"*I.hCG Bound(CPM x 10%)
™

-

otAl &7 2 A &% As-E Fig. 3¢l Ve et
B-counter = o] £31-§ 7 % y-counterel] wia] <50
%2 2 FE-S el e, =g de8 FE F7
A4 4% Aol stot-g gHg Yelio] B-counter
2 7okl whabse] Fdo] e ¥ 4 At

sgjat ] hCG 8- 4E &8¢ « a9
media § o 2z} FUF2| tracero} HYAE (1 X
10* cells/tube) & mediacl ¥ 3 W ¢A7 HAF
Fig. 4] Jehiddct. 148 media2: 03M ¢
AYShEoR  0.85% Ae|4dd4 EGTA-Saline, Me-
dium TC-199-¢ 4&3l9 . EGTA-Saline 8- me-
dia2 & 795 Aotz A5 180¢7a 4



"1hCG Bound(CPM x 4%

b

1.0 10 100
Unlsbelled hCGlug/ml)

Fig. 8. Competition between labeled and unla.

beled hCG for binding site on granulosa cells. Gr-

anuloss cells that had heen incubsted for 3 hours
were exposed to ** 1.hCG mn the presence of the
indicated concentrations of unlabeled hormone.

Aol ZAsitel we} Frisigdc}. 180 4 EGTA
Saline 9] 734 Medium TC-1995] 13%, , o} 4} 8} B0l
& B6.8%, Saline 84.2%%] F¢{¢ vtehidl
e}, 222 ol ¥9 YTty L5
44L& Medium TC-199°8 4«1 §#<ic}.

PH7L hCG 4-8aol A Ueht ool olat o
$£ Yotur| 9lsld Medium TC-1992] pHE 4
~97tx] wte|lg o Y YFs] «2§ Fig So o
eb 2lel. pH 7o3le] 444 3 pH 850]4ke] <ot
sielofi My FHQ Mei§ v o pH 7~8 4o
4 ¥ JUFS ¥y,

A 29 hCG 4545 o] Mot esal 9
¢ AYE Vot Ml Mopes § 0, 78 37,
55Ce| 4wt £ wish« 7 A3§ Fig 6ol el
sk, Bx gl *LhCG 9} hCG 4-&al2te] A
€ 37CY o H2e RYSL vde}.

WHAlZke] wE AgES Yoty M oA
] A ZE (1 X10" cells/100u]) Medium TC-199
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oAl A F 34zl o8 W5 Fig
7ol el e, A 34 247 & RAY
9 85% ol4o 2 FrlE 2 o] Fel 2lul
Al F7Hsigl e},

WLhCG 7t hCG 483l 2ke) A e AA37] ¢
8lod non specific binding (NSB) ¢ &4 31 2=} (Fig.
8) cold hCG § 3 4 &+ 1000, 100, 10, 1, 0.1 g/ ml
2 4 o] % 100u] 9} tracer (10,000 CPM /100 u1), 3}
A X (1 X10* cells /ul), Medium TC-199 300l
# 37C, 3 A7 d3AA. oldl hCG &4l
o]l dlg cold hCG E 57} O.lugoll A= 85.7%, 1

"1.hCG Bound(CPM x 10%)

Total Radioactivity(CPM x 10%)

Fig. 9. Binding of '**I.hCG to granulosa cells
harvested from the large follicles (above 7mm in
diameter) of the porcine ovaries without corpus
luteum. &: normal follicles, b: atretic follicles, ¢:
non-specific binding.
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Fig. 10. Binding of '* I-hCG to granulosa cells
harvested from the medium follicles (4~6mm in
diameter) of the porcine ovaries without corpus
luteum.

pgl e 57.1%, 10pgdl A 14.4%, 100ugoll 4
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T4 2o, it g 349 Fodxedg H4
D WA ¥ AuAYES Fig 109 Jepgl
oh. 238 £ A¢EL F4 % HAdRdly 2
Z 0.09%, 0.05% |9}, o] & el TuctFA
Z4AE vebisicl, gl g 34 4o 2
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Fig. 11. Binding of ** [.hCG to granulosa cells
harvested from the small follicles (below 3mm in
diameter) of the porcine ovaries without corpus
luteum.
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Fig. 12. Binding of " I.LhCG to granulosa cells
harvested from the large follicles (above 7mm 1in
diameter) of the porcine ovaries with corpus lu-
teum

4 444 g eloixe] NaRgYE Fig el o
ehdslcl. 238 & Agye A4 ¥ wsd 2o
A Zz 0.06%, 0.05%°]%t}. ol wodxuc)
+ 48 giadglod F, 44X Avu
a}o] & Mojz| ohsldch,

a7t Ay G4 o Folllg A4 Y siNe
29 ayy5e Fig 120 vGelvislce. 234
% by A4 Y sl o Xoll 4 22zt 043%,0.15
%%, ole #Halzl g dexeg: de A
Tee 2gcl. sl A 49 T2 A
4 9 dldo{xe| H Qg Fig 130 el
deb. 238 3 A5 A 2 AT oy
2tz 0.08%, 0.03%ol%ict. =& a7t dve=
40 £ zolq A4 Y S xe HoAYgs
Fig. 140 Jepioic}. 238 £ Ao
0.05%, 0.04% o] St}

7t
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L

1
Total RadioactivitviCPMX 10°)

Fig. 13. Binding of '*I-hCG to granulosa cells
harvested from the medium follicles (4~6mm in
diameter) of the porcine ovaries with corpus lu-
teum.
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Fig. 14. Binding of ' 1.hCG to granulosa cells
harvested from the small follicles (below 3mm in
diameter) of the porcine ovaries with corpus lu-
teum.
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hCG 9] ZExjyel Chloramine-T, lactoperoxi-
dase, acylating agent (Hunter and Greenwood, 1962;
Midgley, 1966; Yukitaka et al., 1972; Bolton and
Greenwood, 1973; Cho et al, 1981)5-& «}-&3le
o ubylo] itslo] o), WAL T4 302~1
B9l gL 4] 7kol] vb-3-4] 71 Hunter and Green-
wood(1962)2] Chloramine-TH#]¢] &2 A}g-5 aL ¢lc},
2y o] Wl FUY EAJ T AL L
shatazl Aol 1043 A7 EAY tra-
cer & TTE & f-hCGH Aot AYAAN R
5} 42.4%9] maxinum binding§ el sle}.
dapr o ubgad 2 M4 L (sensitivity)
T Fol7l $lsld ML zstde R BAsh=viy
€ ARgsta gleb. ek Wbl AE4AAA 3
whle] 244 AT arke] EHAE RFejok 8



€ BNAE AT £ Yol HE F4¢ co
unting vial & gbg 3 19 zuld & 23817 ¢
ghed o4 ol 4l A 471 & energy level 2 4 W d}o] 3t
obAl habgo] oF 50% Y E watEd Y3y
o}, 2a2 & Ad] 4}E£% counting vial & ¥
A FA T LT 4 L Ao acislc},

£ 4% F hCG 481 &3¢ Medium TC-1997}
7}2 ¥-& maxinum binding capacity & JehiY
. Yt ez g xE Feldlsl #lstd Catv
Chelating agents]l EGTA-§ AF83td %2 EG-
TA-Salineoll 4= hCG 7} =] 4 xell A sl A
o] 83 A HoR ¥ol £ Cat oyt
Sol agt Aoz Ausich =g pH, 25, W
$A%E HEY 43 xA o] hCGrt Ay 24
f4 9} Ashedl FRE¢ 82lddo] 4 ey
et

hCG¥: o,8-subunits § 712} =] Y-x}gke] oF 40,000
4l glycoprotein hormoneocjt}, a-subunity LH,
FSH 9! TSH| amino acid 43l =% $4ist
o] B-subunity LH2| amino acid A€} Ao o
A& Ao gela g} (Carlsen et al,,1973).21
2jos hCGel LHE o] ¢ f4lgt 4884 24
£ vheble] LHE| 515 s7te] hCGo 4pgsiz
et

Falck(19591)2] 2 Al 2 =} (two cell theory)
ol 213l gotdl £ LHol 2|8 androgen-g& 4
4t sgd 22 445 o] FSHel #55]% aro
matizing enzyme o} 2|&} estrogen © 2 i}t K}
i ¥.rgbat oo} (Makris and Ryan, 1980; Erickson
and Ryan, 1975, 1976; Fortune and Armstrong,1977;
Ryan, 1981). o] 2] §} androgeno| estrogen © & =3}
52 %3t 3b3ke] androgeno] wml#dlzl2 ubs
# steroidogenesis®] W 3}7} of F2] Azt A& 9l
si4e Fa aglog ‘oA o} (Tsafriri and
Braw, 1984). =5t &% hCG¢] wslo] e} =3
At LH4EAE A 242 9 d3-39 5
Y 2= FSH -84l € zZhech. = g4 29 LH
TEde B4 HAF dog3xdl EA4%c} (Chann-
ing and Kammerman, 1973; Kammerman and Ross,
1975; Nakano et al., 1975; Channing, 1977; Chann-
ing and Tsafriri, 1977). ZLej 2 2 s} Al 2 o] LH 4
£l dA4o] ofxo] wedal Fgaql07 Aty
dch, o] F GTH 489 =+ 4 274l
AR A 2 A7 YDl e} 8
3 ZAgcli R us] 9l (Carson et al, 1979;
Braw et al., 1981). =&t sel4xe] GTH <44
2] zb4 % aromatase 2| %/‘5“57]» #456] andro-

a

gen Yol B7HIR estrogenc] zAslol Ml 7}

Agsle Hoew Yaan YU, el 22 gonado-
tropins| 44 wel 2 A 2 @g9lo
Azts]a 9lck,

salqal § A A =l45 AF 4 estrogens}
FSHE sg4xe F4¢ deslyd F 329
A8 s)ate ch2ce 259 {Rao et al,1977).
estrogen 5o 2 A2 GTH 484
4% 5714712 ¢xl=) estrogen$ &3 FSH &
9 sglM x| FSH 9 LH 48a 47 574
t} (Richards et al,, 1976). LH 9 4] A7 o 29| 42+
ol $a¢ A¢E b . gA LH7E S7hebdd 44
22| %ol YejyR of7ld| progerterone& 57}
A7lel LH 33t S7Hgdch . LH ] 282 ¢iats|
F3] ¥ ttheca cell differenuavon) § =23 épin
androgen 8] 44 Sz s, 2
2o Y AHAEd FYS ¥ o iRy
412, LH, FSH, steroids 2| #8ol 2js sz
ojZo] sprsial of 8| 4447l of o chaloll 4w
M7 doldy Mo g vias]a ¢ui{Peters et al,
1975).

L Aol s a2 h(G T8 E £ X
Foll ulghed Hod 7ol Ay sl Sosidel, =
g e 4,7 dod 3ol q o 27} sl 4
fa)47h Al zpaab AL fidlsbeict. 29
U LHY #8Mv £, TAR 4ojolls el g ok
A oalel § O L0y o F 5 s A4
off whel s 50 T D cheb dubdel g
ghys W Teiny MMy A, T
28| 84 75 4L+ gunadorrepin, steroids§-
of ofgow Mgl4rs] 4o Ay HELL 4
R A

T "G AT A£FEL AR PG 4
Z4S M2 28 b o FF (Tsafriri and Braw,1984)
o] ¥ a7t gl Hxs4 APz E a4
o2 dFsiold stch. ¥ AFel4 gt e
B9 Gl A4 dd 2 Fe hCG 4847t
o 719 ol wlslod WA Fg AL A2z
I 2ol Al Agsel aol7t e AELE 4
2dc}, & LHo| ol%} responsiveness 7} o}§
28 Assgich gt A 4 dod 2ol 4 37
Axe hCG Aol 2719 sl dlod 2 A
31 2e W3 HA719) del 2o} AAAlE
4508 Agye] HolxE ol WA,
oz g7l 2719 X sz 42 3
ojHe}l g Aoz RSl '

2 oA = WA X 4445713

=

=

O8 A M



Aol Ay dFE A2t Aol ek, 1222
Mt 4] Yolde AL AL WA Uge &
Sofol UG AAYEE bool AFAY o ¥
o AANEE 2ARA 0T Aatel A she} 2ol
G Az, ruad, dsiad s5e o
BRAE ATk Qb o),
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