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Synopsis Various doses of rotenone, an inhibitor of respiratory chain, were administered to mature female _
rabbits concomitantly with an ovulatory dose of hCG. The effect of rotenone on ovulation was studied by
counting the ovulated stigma under a dissecting microscope. Histochemical studies on the activities of 38-
hydroxysteroid dehydrogenase (38-HSD) and cytochrome oxidase (CYO) in follicles at various intervals
after hCG-rotenone injections were also performed to investigate the role of mitochondrial oxidation in the
ovulatory process.

Rotenone inhibited the hCG-induced ovulation in a dose respondent manner and reduced the sudden hCG-
induced increase in the histochemical activities of 38-HSD and CYO of granulosa cells.

It is suggested that the activation of mitochondrial oxidation in the ovulating follicle is mandatory for
ovulation and the induction of steroidogenic enzymes in granulosa cells.
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% 1. Effect of rotenone on rabbit ovulation induced by hCG

dose of hours No. of rabbits ovulated/ % ~ No. of ovulated No. of ovulated follicle
rotenone mg/kg | after hCG | No. of rabbits treated follicle per ovulated rabbit

0 3 0/5 C 0.0) 0 B
6 0/5 C 0.0 0 0

9 1/5 € 20.0) 5 5

12 5/5 (100.0) 32 6.4

1 3 0/3 C 0.0 0 0
.6 0/3 C 0.0 0 0

9 0/3 C 0.0 0 0

12 3/5 ( 60.0) 11 3.7

15 2/3 ( 66.7) 9 4.5

2 3 0/4 C 0.0) 0 -0
6 0/3 C 0.0 0 0

9 . 0/3 ¢ 0.0 0 0

12 2/4 (50.0) 5 2.5

15, 2/3 (.66.7) 6 3.0

4 3 0/3 C 0.0 0 0
6 0/3 C 0.0 0 0

9 0/3 C 0.00 0 0

12 o 1/5 C20.00 2 2

15 1/4 ( 25.00 L2 2.

10 ; 9 0/4 C 0.0 0 0
o 12 0/5 C 0.0) 0 0
15 0/4 ¢ 0.0 0 0

18 0/4 C 0.0 0 0
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LETFL, 6,9, 12, 156HH#% T RAFEOEEH
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hCG B 5/ OEELXRL, hCG &5 3, 6, IR
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3RO ARBERES I CCNE 2 h, ZoEm
136, 9, 12, I5BRIETLRD BT, dmg/kg

1743

BEH1

Light microscopic photograph of rabbit
ovarian follicle 15 hours after hCG and rotenone.
Note ovum (arrow) still retained in the unruptur-
ed follicle. X40

Dw T vEEFETE, B5%3RETOEREX
B TE ey, 6,9, 12, 15MHBETLAR
FRIEH IR T & fehyofe, AFER Tk hCG #
SR X ) ABERIEE RS, 3, 6 BREHICIEIH S
b, 9, 12BRIE% TR T3 % 4, Img/kg
DeF s vEECIOTERE®KS, 6,9, 12, 15
e CABRIEMEAOHEIIZ L A ERD I\,
dmg/kg D w7/ vEHEET B &, hCG K5 3B
B TRD O AEEEIMIIMFI I TR D,
BoIHliz 6, 9, 12, 15REEETHLR DS
(BE6~9).
| % =
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HBRILFHER & LTambh TR Y, TOIERTRM
(X respiratory chain O Fi¥FH 4, Tk di-
phosopyridine nucleotide & flavoprotein D& F
CEYEETLRCH Y, * 1 in vitro THBED
MBRECHEYBL ERLZ EAR/E IR T
B L0, invivo il e 5 7 VR B S
% T LT X b respiratory chain #FHE T3 = &
iz h, =xA¥—EEDOED L RICBRHEED
BWOENIBEENIEL B LD EEL RS,
KRBT, hCG HE5HZ OBV IPR, %5
CHEREM I B\ CHEBRMLFER TR S h b
CYO {&#E, 3B8-HSD &I ICHEK T % 23,
ChOEBEROEMAR R T/ vERSTHZ L
Lol S hiz, ZoZ &3, hCG FI¥HE O BEIR
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HENEARCR TRBECELD AT v A VE
ABEROFHEERNr T 7 vBRER X 5 re-
spiratory chain @?ﬂ]?'ﬁJ X hHEIhicD &
E2bh, 78+ e VB 5 EREME
DEMBICIIKED =2 A F— 2 NEE T 5THE
MeRURIE R h B, PMS I CHTALE % L, hCG 12T
BHNBREAT ORI » LEBVLTHLRS
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EL™, a2 F5—% viE#iz % 3 neutral col-
lagenase I & h X, KATZD 5 —5 v
D Wi B B M 3R ¥E ¥ % 7R 3 collagenolytic
cathepsin iz X > THAL T 1L 51953, microenvir-
onment DML Z @ cathepsin D {F#ALIC &
MDEEZLNBENLTHB, Tiobb, BEINF
Wk D BRIBEAIRG I 3510 B AR LTI, A

Fud FEEABROBERCAT v A NELERESE

DB = R F DT DIRTRTH 5 4,
i%~f<mk;®@§ﬁ§&ﬁv LR R
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LHfER, HAWIXZD collagenolytlc cathepsin
DIEMEA E@Wﬁﬂ@ﬁ*% & B 1213 collagenase %
Db OOFEA I Ui Ble £ O TTHEMHE %
LIBN, FOFMIBAERNFTH S,
BEIRRI B I R RIS R MR 35 1 B A 4E
RAMLEE OB e iE b ALiy, ERBEAERD % 7 = 4
VEARERCLELAT » 7 THD LI, B
WHERDOFEDIDLBEIRAT » T THBEEZ
bhs, ' ‘
EREHA

'EE 2 A light microscopic photograph of rabbit

. ovarian follicle . demonstrating cytochrome

oxidase (CYQ) activities before administration

of hCG. No activities are detectable on granulosa

cell layer (G). Strong activities are observed on
theca interna (TD. X200

. ZBHE3 CYO activities 6 hours after hCG. Strong

activities are detectable on both granulosa cell
layer (G) and theca interna (TD). X200

ZH 4 CYO activities 6 hours after hCG and 1mg/
kg of rotenone. Slight activities are observed on
granulosa cell layer (G). Moderate activities are
observed on theca interna (TI). X200

EES5 CYO activities 6 hours after hCG and 4mg/
kg of rotenone. No activities are observed on
granulosa cell layer (G). Slight activities are
observed on theca interna (TD. X200

EZEE6 A light microscopic photograph of rabbit
ovarian follicle demonstrating 38-hydroxysteroid
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. dehydrogenase. (38-HSD) activities before hCG.
No activities are detectable on granulosa cell
layer (G). Slight activities are observed on theca
“interna (TI). X200

BEE 7 3B-HSD activities 6 hours after hCG.
Strong activities are- detectable’ on both
granulosa cell layer (G) and theca interna
(TD. x200 )

EH 8 3B-HSD activities 6 hours after hCG and
1mg/kg of rotenone. Slight activities are obser-
ved on granulosa cell layer (G). Strong activities
are observed on theca. interna (TI). X200

BE9 3B-HSD activities 6 hours after hCG and
4mg/kg of rotenone. No activities are detectable
on granulosa cell layer (G). Slight activities are
observed on theca interna (TD).X200

X ®

1. EEXE, P =, SHEES, THRNE, BN
¥ BEIRAR RINARI 3313 B respiratory system
DEBCERBTE. BEMEE, 36: 359, 1984.

2. -REAM—, B 1%, BEEH, b W FX
FC, B PHIER I 31T 5 REINIREES
8 D BRI REFHIBF 2T, Hiﬁiﬁ, 32: 739,
1980.

3. T E, BN ¥, KBEH, BB, &R
Bt BEPE e r DR AR oS, B
Rk, 32: 205, 1980.

4, Blasco, L., Wu, C.H., Flickinger, G.L., Pearl-
mutter, D. and Mikhail, G. ;- Cardiac output
and genital blood flow distribution during the
preovulatory period in rabbits. Biol. Reprod.,
13: 581, 1975.

5. Bjersing, L. and Cajander, S. : Ovulation and
the mechanism of follicle rupture. VI. Ultras-

tructure of membrane granulosa of rabbit

' graafian follicles prior to induced ovulation.
Cell. Tiss. Res., 153 : 1, 1974.
6. Espey, L.L. : Ultrastructure of the apex of the
rabbit graafian follicle during the ovulatory
process. Endocrinology, 81 : 267, 1967.

7.

10,

11,

12,

13,

14,

15,

16,

A EREISHB105

Espey, L.L.: Ovarian proteolytic enzymes
and ovulation. Biol. Reprod., 10 : 216, 1974.
Espey, L.L. and Coows, PJ.: Factors which
influence ovulatory degradation of rabbit ovar-
ian follicles. Biol. Reprod., 14 : 233, 1976:
Kanzaki, H., Okamura, H., Okuda, Y., Takena-
ka, A., Morimoto, K. and . sthzmura, T.:
Scanning electron microscopic study of rabbit
ovarian follicle microvasculature using resin
injection-corrosion casts. J. Anat., 134: 697,
1982.
Koshida, M., Takenaka, A., Okamura, H. and
Mori, T.: Inhibition of ovulation in PMSG/
hCG-treated immature rats by rotenone, a
specific inhibitor of mitochondrial oxidation. J.
Reprod. Fert., in press. -
Lindahi, P.E. and Oberg, K.E. : The effect of
rotenone on respiration and its point of attack.
Exptl. Cell Res,, 23: 228, 1961.
Mori, T., Takenaka, A., Yoshida, Y., Suzuki,
A., Fujita, Y. and Nishimura, T.:
Preovulatory changes in morphology of rabbit
ovarian follicles. Endocrmol Japon, 26: 379,
1979.
Oberg, K.E.: The site of the action of
rotenone in the respiratory cham ‘Exptl. Cell
Res., 24: 163, 1961.
Okamura, H., Takenaks, A., Yajima, Y. and
Nishimura, T.: Ovulatory changes in the
wall at.the apex of the human graafian follicle.
J. Reprod. Fert., 58 : 153, 1980.
Uzgivis, V.1, McIntosh, E.N., Alonso, C. and
Salhanic, HA.: Role of reversed electrone
transport in bovine corpus luteum mitochon-
drial steroid synthesis. Biochem., 10.: 2916, 1971.
Woessner, J.F. Jr. : Biological mechanisms of
collagen resorption. In Treatise of Collagen.
(éds. G.N. Ramachandran and B.S; Gould), vol.
2B: 253. Academic Press, New York, 1968.
(45750488 No. 5979 HBB6l- 6 » 3ZM)

NI | -El ectronic Library Service



