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G ~ S Y P O L O N E  SUPPRESSES PROGE~ERONE SYNTHES~ 
IN BOVINE LUTEAL CELLS 
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Snmmary~-,Jossyp~one, a propo~d m~or metabolite of gossypol, was synthefized and 
inv~dgated for its effect on progesterone synthesis ~ cultured bo~ne ~teal ce~g Gossypolone 
~ d  human chofio~c gonado~ropin(hCG)-stim~ated proges~rone sec~fio~ ~duced 
subs~ate-enhanced conversions of 25-hydroxychol~terol ~ p~gnenolone and of p~gnenoione 
to progesterone ~ a dose-dependent fas~on. The~ tin,rigs ~ c a t e  that gossypolone ~ b i ¢  
not o~y 3~ydroxys~ro~ dehydrogena~ O~-HSD) acti~ty, as gos~p~ doe~ but ~so 
~e~h~n  ~eavage enzyme comp~x ~ochrome P450ecc) activity. Howev~, the two 
compounds appear to have a fimfiar potency ~ ~ f i n g  proges~rone secrefio~ Both 
gossypolone and gossypol ~.5 ~M) induced morpholo~c~ changes ~ cellular organefie~ 

INTRODUCTION 

Gossypol is a po in t  m~e anfifertility agent. 
It ~ n  hormone kvd~ espec/~ly s~r~d~ in 
both males and females. Despi~ the encouraong 
resets ~ anfi~rfility s t u d ~  gossypol ~ not 
without to~c and side-effect problems. In order 
to maint~n the de~rabk a n ~ f e ~ t y  properties 
of go~ypol while redu~ng detrimental side- 
effect~ considerabk effo~s have been devoted 
to the synthe~s and ev~uafion of experimental 
gossypol an~ogues and ~s deriva~veg 

Numerous gossyp~ ana~gues and defivafiv~ 
have been ~udied [1-4]. Gossypolone h a pro- 
posed m~or metabofite of gossypol [~ and has 
been shown to have spermicid~ effect, ~though 
~ h k ~  po in t  than go~ypol [6]. Go~ypol has 
been reposed to ~ter s~ro~ogene~s in both 
m~e ~ -1~  and fem~e [11-1~ reproduc~ve 
sy~ems. The promi~ng repots of go~yp~ 
treatment ~ endometrios~ and meno~hagia 
pat~n~ ~ C~na [1~, and our pre~ous find~g 
that go~yp~ inhibits proge~erone synthe~s 
in c~tured bo~ne lute~ celh [l& 1~ led us to 
examine and compare certain effects of gossy- 
polone with gossypol on proge~erone synthe~s 
~ bo~ne lute~ cells ~ v~ro. 

*To whom ~rrespondence ~o~d ~ addressed. 

EXPERIMENTAL 

Collagenase (type L ~ t  77380) was purchased 
~om Wo~hington Biocbemi¢~ Co. ( F r e e h ~  
N J). Fetal bo~ne serum (FB~ ~ t  B79306) 
was obtained from Armour Pharmaceu~cal Co. 
(Kankakee, IL). ~,2,6,7,21-~H](N)-Progesterone 
0ot 2370-05% and 6-514,%3H]pregnenolone 
were purchased from New En~and Nu¢~ar 
(Bosto~ MA) and Amersham (Arlington 
H~ght~ IL), respectively. Proges~rone an~- 
serum was obt~ned ~om Endocrine Sciences 
(Tarzana, CA) and pregnenolone antiserum 
Oot T463C) was purchased ~om Scanfibodies 
Lab. (Santee, CA). Gossypol acetic add was 
purchased ~om ~gma Chemical Co. (St L o ~  
MO) and checked for purity by thin-layer chro- 
matography (TLC). TLC plates were purchased 
~om Analtech Inc. (Newark, NE). Du~ecco~ 
Modified Ea#e~ Medium, Ham~ nutrient mix- 
ture F-12 (DME/F-12) and remai~ng chemicMs 
were purcha~d ~om ~graa Chemic~ C~ or 
Aldrich ChemicM Co. (Milwauke~ WI). 

Preparation and culmre of  bovine ~teal cells 

Bo~ne ovaries containing corpora lutea were 
cofiec~d ~om a ~cal ~augh~rhouse and ~an~ 
ported hack to the laborato~, ~ iced phosphate 
buffered saline (PBS) within l h of ~aughter. 

7~ 



710 Y. Gu et aL 

The c o ~ a  ~ a  with a fize about 14 x 14 x 
12 mm a were s f l ~ d  ~ r  ~teal ~H ~ a f i o m  
S d ~ d  c o ~ a  ~tea were ~ f u l l y  dissected 
from ovaries on i~. The luteal ~1~ we~ imhted 
as de~ribed by Poff et aL [1~. Bfiefl~ the c~- 
pora ~tea were ~ d ,  mined and ~ o d ~ e d  
at 3YC wi~ collagena~ ~000 U ~  fi~ue) and 
0.5% bofine ~rum flbumin (BSA). At 10 rain 
~ s  the tissue and me,urn w~e triturated 
with a l0 ml Oass ~ p ~  to f ~ t e  ~fl ~ o c ~  
afion. The ~fis we~ then washed 4 times with 
~esh DME/~I2 c o ~ n g  no BSA by ~ntri- 
~gation ~ r  10rain ~ a ~des of des~nding 
speeds. ~om 150 to 100g at 4°C. The ~s~md 
bofine ~ ~fis were coun~d under a mi~o- 
scope with a hemocytometer. The fiabili~ of 
bo~ne luteal ~lls was de,trained by the trypan 
~ue exdufion m ~ h o d ~ .  By t~s me~o~ 
about 17.36 x 1~ fia~e ~lls/g of ~ f l  fis~e 
we~ fidde~ wi~ an appm~ 2 0 - 3 ~ - 7 0  ratio 
of lar~ (> 20 # m) to small (8-20 # m) luteal ~fi 
pop~afions ~ .  The ~ability of ~e~  ~fis was 
about 70-80%. 

The c~tu~ ~sh~  ~0 x 15 ram) were tm~ed 
with 5 ml of D M ~ 1 2  cont~n~g 10% FBS 
~ r  2 h at 37°C. T~s step of ~ o ~ d u ~  pmfided 
t ~  n ~ m ~  factors ~ r  ~ att~hmem and 
s p ~ a d ~  Dishes were then wa~ed twi~ with 
5 ml of fresh DME/~I2 m ~move FBS prior ~ 
~te~ ~H #afin~ 

Appro~ 1 x 1~ ~ab~ bo~ne ~tefl ~ s  
were O~ed ~to each ~sh ~ a totfl v~ume 
of 5 ml DME/~I2 supplemented with ~sulin, 
5 #gml; ~ans~rfi~ 5 #g/ml; epidermfl ~owth 
factor (EGF), 10 ng/mi; so,urn sdefi~, 10 n ~  
ml; penicilfin G ~ u m ,  100 U/m~ stre~omy~n 
s~fate, ~1 m~ml and amphoteri~n B, 0.25 # ~  
ml (DME/~I~S). At the end of 16h culture ~ 
~ ° C  und~ an atm~phe~ of 95% fi~5% CO:, 
the me~um was removed and the ~shes were 
washed twi~ with 5 ml of fresh DME/F-1Z At 
t~s p~nt, the steroido~nic ~ f i f i~  of cultured 
bofine luteal ~fis was confirmed by the 3fl- 
hydroxys~r~d dehydrogenase Ofl-HSD) s~in 
m~ho~ as de~ribed by W~be ~l]. An ad~- 
fion~ 3 h c~tu~  was carried o ~  ~ a tot~ 
v~ume of 5ml D M ~ I ~ S  with vada~e 

t~atments. Briefl~ t ~  bo~ne luteal ~Hs were 
c~ tu r~  with human ~or io~c gon~o~o~n  
(hCG) (1 IU/ml) or 25 ~droxychole~erol @~ 
OH ~ o l e s t ~  I ~ M )  or p~g~nolone ~5 
#M) ~ t ~  p ~ n ~  ~ a b ~ e  ~ ~ o n e  
or g ~ s ~ .  Go~ypolone, g ~ p ~  and preg- 
~ n ~ o ~  we~ ~s t  ~ v ~  ~ ~m~hyl s ~  
o ~  (DMSO), then ~luted ~ t ~  D M ~ I ~  
The ~ghe~ ~n~n~af ion  ~ DMSO ~ the 
me.urn was ~ % ,  at wh~h level the p~-  
~ s t e ~  sec~t~n ~ b o ~  ~ ~1~ was not 
a f f ~ d  ~ a  not ~ow~.  At the end of each 
t ~ m e m ,  ~e  me.urn was c ~ l ~ d  ~ d  stor~ 
at -20°C ~ r  s~r~d ~ r m i n a t i o n .  

Syn~es~ ~ gossypolone acet~ ac~ 

G ~ p ~ o ~  u~d ~ r  t ~  p ~ n t  ~udy 
was s ~ t ~ s i z ~  at ~ e  Di~s~n of Me~dn~ 
Chemistry and P ~ r m a ~ o ~ ,  Colle~ of 
Pharmacy, The Ohio Sm~ U ~ .  Gossypol 
a ~  add (1 & 1.75 retool), a ~  (50 ml) and 
a~fic ~ (1~ ml) were mixed and heard on 
a steam bath. Ferric c~oride ~85  ~ 30 retool) 
~ 60 ml ~ water was flo~y add~ On 10mi~ 
to the go~yp~ s ~ m  The res~t~g s~ufion 
was ~ated for ~ ~ t i o n a l  5 rain. The ~ f i o n  
mi~ure was co~ed to room ~mperature and 
~ c~s~ls p ~ d .  T ~  p~dpitate was 
f l ~  dried un~r  ~cuum ~ d  rec~s~llized 
with a~fic a~d/water to ~ d  ~55 g ~ o ~ n ~  
c~gals (yidd = 52%) (Fi~ 1~ The puri~ of 
~ s f l ~  g ~ p o ~ n e  ace~ a~d was > 99~%, 
w~ch was ~ r m ~  by HPLC and me~ng 
p ~  ~ y ~ .  Melting p~ms we~ o ~ d  on 
a Thomas-Hoover ~pi l la~  melting apparmus 
and we~ u n ~ n ~ t ~ ,  ~ p .  ~ 6 ~ 5 ~ C ~ .  
In~a~d 0.rJ ~ t r a l  data was r ~ d  on an 
RFX-~ F ~ R  spec~ometer ~ Laser ~ecifion 
Analytical, i~. (KB0 3~0, 29~, 292~ 1655, 
1630 and 1370. NMR s ~ c t ~  we~ o ~ d  
wi~ an IBM A~250 spect~met~ ~ the 
p ~  mod~ ~H NMR ~ D C ~  IA3-1A8 
(m, 12H, CH~ ~ ~op~pyl), 2.06 ~ 6H, CH3), 
• 15 (m, 2 ~  CH ~ ~op~pyl), 6.57 ~ 2H, 
OH of 6 and C p ~ o ~ ,  1~6 ~ 2H, CH 
of ~ h y d O ,  13~ ~ 2 ~  OH of 7 and T 
~o~tion). 

~ ~m41o oeki..~me~ne Fen~° C~"~'~ ~ ~ 0  
Fig. 1. Structures of gossypol and go~,.~ypolone. ~,7,7'-Tetrahydroxy-5~'-diisopropyl-3~'-dimethyl- 

(2~'-binaphth~ene~ 1, l'AA'-t~raon~8,~-dicarboxaldehyde (gossypolon~. 
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~ t ~  ~ ~ e ~  

Tbe ~llected ~ t ~  m ~ u m  was e x ~ m d  
~ a 1 : 7 (v/v) ra~o ~ m ~ / e t h y l  ethe~ ~ e  
ether layer was ~ r a ~  from the medium 
~ f ~ n g  the e x ~ a ¢ ~  ~ p l e s  ~ d ~  ~ /  
methan~ ~ t u r e .  ~ e  ether p h ~  was e v a ~  
a ~  ~ d  ~ n s f i t u t e d  ~ t h  PBS ~ n ~ g  ~1% 
~af in .  Tbe prog~mron¢ a ~  pre~enoione 
~ n m ~ s  were d e m ~ e d  ~ RIA as ~ b e d  
by ~ o ~ e r  ~ ~ ~ .  ~ e  ~ r a -  ~ d  ~ m ~ y  
~ t s  ~ f i a f i o n  ~ o ~  RIA were ~3 and 
14% ~ r  ~o~s~rone ,  and ~9 and 16% ~ r  
pre~enolon~ r e s ~ .  ~ e  c ro s s - r eac t~  
of p r o ~ e r o n e  a n f i s e ~  ~ t h  pre~enolone 
was 15%, ~ing 50% ~ o n  of ~ n d i ~  
m~ho~ as ~ s ~ b e d  by Abra~m [ ~ .  ~ e  
cross-reactivity ~ pre~enolone a n ~  ~ t h  
~ o ~ s t ~ o n e  was 1%. ~ e  ~ r e ~ n s  of pro- 
~ s ~ r o ~  and pregnenolone were expre~ed as 
n ~ l ~  eeHs. 

Ultr~tructural study ~ c ~ d  bov~ ~eal  
ce~ 

Tbe cultured ~ n e  ~ f l  ceils were ~ e d  
~ t h  3.5% O u ~ r a ~ e ~ ,  2% f o ~ d e h y d e  
and ~03% ~ W o p h e n ~  ~ ~1 M s o ~  ~ c ~  
d~a~  b ~ e r  ~ H  7 ~  o v e ~ t  a ~  post-~ed 
~ t h  1% os~um t e t r o ~  ~ 1.5% p o ~  
~ f f ~ .  After ~ o ~  ~ n g  ~ t h  1% 
uran~ a~tate ~ mMea~ b ~ e r  ~ H  5 . ~  the 
eefis were ~ a t e d  ~ a graded series eth~ 
flcoho~ ( ~ - 1 ~ % ) .  ~ the end ~ ~hydrat io~ 
the eefls were ~nfly ~raped out from dishes ~ 
a ~bber p~eeman and c e ~ f i ~ e d  at 150g 
~ r  5 ~ n .  The ~fi ~ f i ~  were ~ a t e d  ~ t h  
prop~ene ofide and embed~d ~ P ~ B e d  812 
( P o ~ e n ~ s  Inc., W ~ n ~ o ~  PA). T~n s~- 
fions ~ - 9 0  n ~  were cut ~ d e r  a ~crotome 
and s~ned ~ t h  uran~ a ~ m ~ e ~  ~rate,  
and exam~ed ~ t h  a P ~ p s  3 ~  ~ec~on 
~ c r o ~ p e .  

~ i c a l  a ~  

~ r e n ~ s  between t re~me~ means were 
m e a s ~ d  by a n ~ s  of v~ance  a ~  Duncan 
or B o n ~ o ~  m ~ e  c o m e ,  o n  p r o c u r e .  
~ r e n ~  were c o n s i ~  ~ f i ~  at 
P < 0~5 ~ ~ comp~sons. 

RESULTS 

Both gossypolone and gossypol inhibited 
hCG-induced progesterone secretion in cultured 
bovine luteal eeHs in a dose-dependent fashion 

~ 30 

~ ~o 

~ ~o 

~ o 

N.3  1 on,yo • o A 
0 4.25 S.50 12.75 17.00 

GossypoI (GAA) and gossypolone (GN, ~M) 
in med~m conlaining 1 IU hCG/ml 

Fig. ~ hCO-~duced prog~t~onc s~don was ~ t c d  by 
bo~ gossypol (OAA) and gos~polone (ON) ~ a dose- 
depende~ pattern. At ~5~M or g~eater con~ntrations, 
• ¢ ~ t i o n  became s~tisti~y significant for both GAA 
and GN. *Significantly d~©rent from hCG o~y group 
(P < 0~5); ~ si~nificanOy different between GN- and GAA- 

tRated groups (P < 0.05). 

(Fig. 2). Gossypolone and gossypol ~gnificant~ 
(P < ~0~  inhibited hCG-indueed progesterone 
secretion at concen~ations of 8.5, 12.75 and 
17 #M. Gossypolone appeared k ~  potent than 
gossypol. Howeve~ the differences in proge~er- 
one secretion were not sta~s~cal~ dgnificant 
between two compound-~eated groups, except 
the 12.75 #M group. 

Addition of exogenous 25-OH cho~gerol 
(100#M) greatly increased the proges~rone 
secretion in cultured bo~ne l u ~  cells. 
Gossypolon~ at 8.5 and 17~M, ~gnificant~ 
( P < & 0 ~  inhibi~d the sub~rate-enhaneed 
progesterone secretion (Fi~ 3). 

Exogenous 25-OH choksterol (100 #M) aho 
greatly increased the pregnenolone kv~ in tbe 
medium. Gossypolone inhibi~d the conver~on 
of cxogenous 25-OH c h o ~ e r ~  to pregneno- 
lon~ A g ~  at concentra~ons of 8.5 and 
17 ~M, go~ypolone ~gnificantly (P < 0.05) in- 
hibited the conve~ion (Fi~ 4). 

~ N-3 D No 25-OH Ch.e. 
| ~ 100 ~M 25-OH ~ Mean ± SD 

i 
~ so 

~ 40 

~ Con~ol 0 ~ 2 5  8.50 17.00 

Gossypo~ne (~M) in me.urn 

~ 3. ~ssy~one  ~ d  ~e conver~on of cxo~ous 
25-OH c h o ~ r o ]  to prog~rone ~ a d o ~ o d e m  
~ m ,  * $ ~  ~ e ~ t  ~ m  0 ~ M ~ o ~  ~ < 0.05). 
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~ Mean ± S D N=3 r--I No Cho~. 
~ I m lOO ~u ~ s - o .  

~2o ~ T C~=a. 

~ go 

~ 40 

~ 0 Control 0 4.25 8.50 17.00 

Gossypo~ne (pM) in med~m 
H~ • G~s~olone reduced the c o n v e ~  of ~ o ~  
2~OH ~ o ~  to p~en~one ~ a ~s~-dq~nd~t 
pat~m. * S i ~ i ~ a n t ~  ~ n t  ~om 0~M ~oup 

W < ~0~. 

Ad~fion of ~ o g e n o m  prognen~one ~ 5  #M)  
~ t i c a l l y  ~ c r e a ~ d  ~ o g ~  s ~ f i o n .  
H o w e l l  gossypolone, at 8.5 and 17#M,  
sign~cantly (P < ~ 0 ~  inhibi~d the ~ t ~ t e -  

enhan~d ~ n ~ i o n  (Fig. ~. 
U l t r a ~ c t ~ a l  ~udy reveaMd that 8 .5#M 

g ~ p o M n e  or g o ~ y p o l - ~ d u c ~  o ~ e ~ a b ~  
changes ~ c ~ a r  s t ~ c t ~ e  ~ c u h ~  bo~ne  
~ ~Hs (Figs 7 and ~ .  In ~ m p a r i ~ n  ~ t h  
un t~a t ed  ~Hs (Fig. 6), ~doplasrnic  ~ f i c ~ u m  
(ER) we~  di la~d and norm~ly  e l o n ~ d  mito- 
chondria became rounde& Sever~ vacuoles were 
p ~ n t  ~ the ~ a s m .  Loss of ground ~ b -  
stance ~ b o ~  the cytoplasm and n u c ~  was ~so  
obse~ed.  All t h e ~  changes o ~ u ~ e d  in both 
g o ~ y p ~ o n ~  (Fig. ~ and go~ypol- (Fig. ~ 
t re~ed  ~ .  Howeve~ the ~ ~ a b i ~ y  ~ d  not 
d ~ e r  ~ t w ~ n  groups at t ~  end ~ incuba~on 
e ~ m i n e d  by using a trypan blue ex~u~on 
m ~ h o d  [!~.  

~ ! 

~g. A ~ansmission d~tron ~ o ~ a ~  of a bovine 
~ ~ 1  ~ b a t ~  w i ~  l IU h C ~  ~ r  3 ~ N o ~  ~ e  
greed substance ~ nucle~ (N), ~o~ated ~tochondria 
(M~ num~o~ smoo~ ~dop~s~¢ ~fic~a ~ E ~  and 

H~d dmp~s (L) ~ ~e ~toplasm. (Mag. x ~ ) .  

~ ~ ~  ~ ~ ~ ~ s ~  
p~  m ~  ~ e d  ~ m  the ~vers of ~ 
~d ~ t h  ~ ~ o w ~  ~ d  ~ ~ 
~ ~e ration possessed a m ~  ~gher p ~ e n ~  
~ ~ f i n g  the easy d~dopment of mouse 
~ b ~  ~ vitro ~ .  T ~  same m e m ~ f i ~  
~so exe~ed an ~ r  ~ t  on the ~ G -  
~ d ~  ~ ~  s ~ f i o n  ~ young m ~ e  
r ~  [1~. ~ e  ~ s  s ~ g ~  ~ ~ e  ~ 
m ~ ,  w~ch  was h d a ~ d  ~ o m  a ~ m d s  
~ ~ ~ a ~ f i ~  ~ n ~  
~ ~ ,  has a ~ r  po~ncy ~ ~ -  
e n d ~  emb~o development and androgen s ~ -  
fio~ at kag ~ the modds used ~ our previous 
g ~ .  It has ~ e n  shown that hepa~ c~o- 
c~ome P450 activity d~reased ~ neona~  ~ 

DISCUSSION 

We have p r e~ous~  reposed  that gossypol 
inhibimd b o d n e  embryo development during 

~ Mean ± SD N=3 ma 25 ~M Pregneno~ne r - I  No Pregnen~one 

1200 - 
Q 

~ 800 

~ ~ 

N 
~ 0 

Co~ml 0 4.25 8.50 17.00 

Gossypolone (~M) in medium 
Fig. g Go~ypolone d~ascd  ~e conversion of exogenous 
p~gncnolonc ~ progesterone ~ a do~epcndcnt pattern. 

*~gniflcanfly &fferent ~om 0pM group (P < ~05~ 

H~ % An el~tron micrograph of a bo~ne ~te~ cell 
incuba~d with I IU hCG plus &5 gM gossypolone for 3 h. 
The cell w~ partially ~srnpted. Cym~asm~ and nuclear 
(N) ground substance were lost leaving ~agmented smoo~ 
cndoplasmic ~fic~um ~ER) and haffway-disruptcd mito- 
chondfia (M). Rough ER (1LER) appeared dilated and a few 

lipid droplets (L) w¢~ p ~ n L  (Mag. x 850~. 
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Fi~ & An electron microgmph of a bo~ne ~teal ~H with 
IIU hCG/ml Ous 8.5~M go~ypol ~ r  3h. E~rem~y 
dfl~ed ~ugh endoplasmic ~fic~um (RER) and round up 
mitochondria (M) we~ evident. Few~ fipid droplets (L) and 
smoo~ endo~asmic mfic~a ~ER) were p~sent ~ cyto- 
p~sm. The nucleus (N) contained morn heteruchromati~ 

OV[ag. × 740(1~ 

reciting go~yp~ontaming milk ~om ~r 
~eatcd dams~. Recent e~dence fu~her 
dcmon~ratcd that go~yp~-contai~ng serum 
obtain(x[ from gossypol-trcated nursing rat dams 
~gnificandy suppres~d cAMP formation ~ 
c~tured bo~ne ~ eels ~ .  The implication 
of thorn ms~ts rfises ~e  question of whe~er 
the ~ d o ~ c ~  acfivifi~ of gossypol membo~te(~ 
affect reproductive functions ~ a~mMs or 
humans who consume g o ~ y p ~ o m ~ n g  
a ~ m ~  products such as meal ~ver and mi~. 
Thh was anmher reason ~ r  conducting the 
p ~ n t  study to evMuatc and compa~ the 
effectiveness of gossypobne and gos~pd on 
p roge~one  ~nthesis ~ cultured bodnc ~mM 
~lh.  

Gossypolone h a proposed m~or m~abolim 
of gossypol. Kim et al. [6] reposed that 
go~yp~one, as gossyp~, possessed antimoti~ty 
cff~ts on human spermatozoa. They suggc~cd 
that ~ n  ~mihr m~efies ~ both com- 
pounds contributed W the~ anti~rtility eff~tg 
Recentl~ our hbor~ory has reposed that 
8o~yp~ ~ d  3~-HSD activity h bofinc 
~ tc~  eels ~ vitro [1~. The prc~nt ~udy 
demons~ated that go~ypobne ~ d  not 
o~y ~c  acfifiW of 3fl-HSD but Mso the activity 
of c~ochromc P450scg although the overa~ 
pmency of go~yp~one ~ ~ f i n g  progcger- 
one seeret~n was not g~amr ~an  parent com- 
poundgo~ypol. In the prc~m case, ~ her, 
gossypolonc ~emed to be ~ po in t  and at one 
print (12.75 ~M), ~ ~asL ~e ~ffe~nce became 
~ a t i s t i c ~  ~gnificant (Fi~ ~. Gossypolone, at 
8.5~M or ~gher eon~mrations, fign~cantly 

~ ~ ~ d  ~o~s~o~ ~tion 
~ ~, the ~n~s ~ ~o~no~ 25-OH 
~ O ~ m l  to ~ O ~ S ~ O ~  ~ ~ ~ d  ~ ~ p  
~n~o~ ~ ~, a~ ~ ~ e ~ d  
~n~on of ~ ~  to ~ ~  
~ ~. 
C ~ e  P~0~ ~ ~ e ~  as a rate- 

~ c~e ~ ~ ~ e  ~ ~om 
~ m l  ~ l~e~ ~s ~ .  3~SD M~ 
~a~ ~ ~ a m  r~e ~ t~ Wm~s of p~ 
~s~. In ~m~ ~ ~ o ~  P450~ 
a~ 3~SD am l~a~ ~ ~ d ~  ~ 
a~ smo~h ER ~, ms~. ~ ~cadon 
of m o ~ l  ~an~s ~ ~cr 8.S#M 
go~ypo~n~ or goss~l-treat~ bo~ne lute~ 
~ ~ c~ co~c~md to ~c ~t~ f~on~ 
act~ such as ~tochon~a, Oo~ apparatus 
a~ BR (~ 7 a~ ~. However, broad ~ 
~cm~ changes ~ ~c ~ c~s may con- 
~bu~ to ~c ~ncr~ c~o~c c~t of go~p 
polonc ~ well as gossypol, sin~ cytoto~c eff~t 
h~ ~n rcpo~ ~ ~veral ~s ~cc~ ~ ~o 
trcat~ ~th goss~ at ~ ~n~ns and 
~olon~ c~mrc timc~ ~. Fu~hc~om, 
we r~t~ ~und ~at ~n~edc gossypolonc 
Mso i~d ~mnoco~c~ro~c ho~one 
~ C T ~ d  ~ra~H~ cAMP ~ o n  
a~ co,co,crone ~ n  ~ ~itro ~ ad~no- 
cor~o ~Hs ~om young rats ~I~5 days ~ 
~. ~ ~p~cs a g~crM cyt~o~c c~t of 
goss~olone. 
Wc pm~ous~ reported that gossy~ mct~- 

o~ cx~a~cd ~om ~e ~vc~ of ~gs f~ 
gos~p~ ex~d a ~ghcr ~mncy ~ ~n 
~o~oc~ acdviti~ [I~ ~; howev~ the ~e~- 
ca~ ~ m ~  ~onc do~ n~ e~R a 
~cr potency ~ ~biti~ ~o~s~rone s~- 
don ~ c~m~d borne ~ ~Hs ~an parent 
compoun~ossy~, ~ho~h ~ ~bRs both 
3~-HSD a~ ~toc~ome ~4~s~. ~cr~ R 
~ms ~ p~cm ~ the presem study. T~s ~ ~ 
~r~mcnt ~ ~m et a~ ~. T~ reposed a 
~ss p~em s ~ M  e~t of ~onc 
cornered ~ ~s~. Also o~ inve~ato~ 
rcpo~cd a varic~ of go~yp~ an~o~ ~th 
~cr reduced or ~st ant~il~ c~cts as the 
function~ ~oups ~ goss~ we~ substituted 
or ~t~, s~h as a~e and hydroxy ~oups 
[I,3,~ 3~. T~ ~g~r ~mncy of ~g hv~ 
extra~s ~ cc~ain ~o~c~ acd~dcs proba~y 
cont~bu~s to t~ ~p~ or ot~r substances 
cont~ncd ~ the Hvcr cx~ac~. 
~c and~H~ effect of gos~p~ rcq~rcs 

~vcral w~ks tma~cnt ~th a dosa~ of 
20 m~kg body w~day ~ most a~mal mod~ 
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The exact concen~afion of g o ~ y p ~  ~ gonads 
~ not av~labl~  due to the lack of an approp~- 
ate method of ~ v~o measuremenL However, 
when rats were adminis~red with a ~ngle d o ~  
of ~ther  [t~C]gossyp~ or ~I-I]gossypoL 0~21% 
of to t~  admi~stered radioactivity was detected 
in testes aRer 48 h ~ and ~035% ~ ovary 
after 24 h (our unpubl~hed data). Based on the 
av~lable data and con~defing the accumulation 
of gossypol during the ~ v~o ~ e ~ m c n L  we 
bel~vc that the concen~ations of g o ~ y p ~  
used in our ~ v ~ r o ~ u d y  are fairly comparable 
with those in the ~ v~o ~ u d ~  HoweveL the 
difference in the ~ o ~ c ~  a c t i ~  of go~ypol 
between the ~ u o  and M v~o con~t ions  ~ still 
questionaMe. 

The p re~n t  study deafly demonstrates that 
go~ypoMne, as well as gossypol, i n , b i t s  hCG- 
stimulated progesterone synthe~s and secretion 
M c~tured  bo~ne  lu~M cell~ InhiM~d conver- 
~ons of exogenous 25-OH cholesterol to p ~  
nenoMne and of pregnenoMne to p r o g ~ r o n e  
i nd~ a~  that gossypolone not o ~ y  ~ M t s  the 
acti~ty of  3~-HSD as g o ~ y p ~  ~ p o ~ e d  pre~- 
o u ~ y O ~  1~, but Mso ~hibi ts  the acti~ty of 
cytochrome P450scc. The ~ a s o n  for gossy- 
polone to possess such a spe~fic inhibitory 
action ~ the Mosynthe~s of s ~ r ~ d  w~ch  
gossypol does not in cultured bo~ne  luteal cel~ 
~ not ~ear  at the present time. The overall 
po~ncy  ~ inhibiting hCG-induced proges- 
mrone ~cretion does not significantly ~ffer 
between these two compound~ however, gossy- 
pMone seems Mss effective than go~ypol  ~ the 
present ~udy.  The comparabM m o r p h ~ o # c ~  
changes ~ bo~ne  luteal celh ~eated with ~ther  
go~ypolone or gossypol ind~ate that both com- 
pounds exe~ a ~miMr ~gulatory action on 
proges~rone synthes~. HoweveL more promi- 
nent morpholo#cal  changes observed ~ gossy- 
poMne-treated bo~ne  ~ M  cells may i n ~ c a ~  a 
~gher  cytoto~c effect of  go~ypoMne. 

Based on the present ~sul ts ,  we con~ude that 
gossypolone, as well as gossypoL inhibits hCG- 
Mduced p r o g ~ r o n e  synthe~s and s c c r e t ~  
HoweveL a similar an f i s~ ro~ogen~  effect and 
a pos~bM ~gher  cytoto~c effect suggest that 
g o ~ y p ~ o n e  may not be a suitabM substitute for 
gossyp~ as an ant i~rt i f i~ agent ~ both maM 
and femMe species. HoweveL fu~her  ~ v~o 
study ~ needed to confirm our observations 
made with the ~ v B r o m o d ~ .  
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