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Effect of Clomiphene Citrate on Corpora Lutea of Pregnant Rat
An Ultrastructural Study
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BE HISHRA L LCKMEAShS clomiphene citrate 03 o MEREE~OEME, AN OER
Hipern, ETESRENRBECI VBRAL, chrEfllidFors e 4 FRU[PEFBEREE OB LK
3% & & % iz clomiphene citrate = X % gkl 0 B4 i o luteolytic agents = X % % h & HEEKREL
7=,

Wistar RHEMERES » F27E% A WIEIRE 7 H B 225 clomiphene citrate % 1 [6] 3mg/kg B % i 6 mg/kg
OETI2BEC L B3 L 5 EHERS LEREERISD 5 X638 CHELENERTLLHET
L b HEEYRIL k.

clomiphene citrate 6mg/kg 5 EHE#H TRISELH T RESI BE I iz, HRBRAEEMNCIHEEERC
EERADhEnok, HHEBELETR, ZoBo¥EAMRCIRHHMOBE S SER 0ZFWLWI Lot
luteolysis 4GB M7 FT RiZ & & A A%, microbody #» membranous structures 3 Mit i # L THE X
h, Wi o luteolysis R L T WA EEx2bhk, ThREBRERFHUCRIAE o luteolysis & v 5 &
BLril—&%LTWw5,

clomiphene citrate 3mg/kg 3EHEH CRHEE B0 AT, HAEMAROBMEE CLARBLEER L0
BiiBERLTWS,

clomiphene citrate iz X % mild luteolysis P BETHEEOEWIEHFE 0EE X4 5 h, microbody #
membranous structures NEB IR 5 &\ 5 R fli o luteolytic agents iz & 5 luteolysis DBEFICIZ AL R
7wy, > T, clomiphene citrate & X % luteolysis xfit > luteolytic agents i X 5 & o & BREBF H 5 ik
REEENREDLELORD,

Synopsis It was recently suggested that clomiphene citrate (clomid) had luteolytic properties in the rat as
well as in human. In this study, its effect on histochemistry and ultrastructure of corpora lutea of the early
pregnant rats are investigated.

With 27 pregnant Wistar-strain rats, clomid is injected intramuscularly twice daily three to five consecutive
times at the dose of 3-6 mg/kg/time, beginning on day 7 of pregnancy. At laparotomy 15 or 63 hrs after the
last injection, implantation sites are observed for fetal absorption. Pieces of corpora lutea are stained for
G6PDH, 38-HSD and neutral lipids or processed for electronmicroscopy.

Administration of clomid induced abortions in all rats treated five consecutive times at the dose of 6 mg/kg
and examined 63 hrs after the last injection. Histochemically, no definite differences of 38-HSD and
G6PDH activities as well as the content of Sudan III-reactive droplets are observed among clomid-treated
and control groups. Electronmicrographs of lutein cells from clomid-treated rats (6 mg/kg, 5 times) demon-
strated indented nuclei, decreased microvillous protrusions of cellular membrane and abundant microbody-like
membranous structures closely related to mitochondrial membrane. This membranous structure is charac-
teristic for clomid-induced luteolysis and has never been observed in luteolysis by other chemicals such as
prostaglandin F2«, cyanoketone and aminoglutethimide.

Clomid is demonstrated ultrastructurally to have a mild luteolytic property in pregnant rats, probably
mediated by elevated levels of estrogens secreted from the ovary.
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BESREE AN L LK< [ ShTu 5 clomi-
phene citrate 23, 3 » k3 X Ok FMEEEMAICL
LT luteolytic 7efEfi% b - WTREMEAEAERYE &
T\ % (Chatterjee et al., 1974 ; Hammerstein,
1973). Z o> clomiphene citrate oK%} 3 5
Reowtix, KFloE S %520 - OIIEE 5 »
PORGFOFEAT v A FRHBEIERFFOEL
RET B FEC X b, %o mild g luteolytic
action 239D b T 5 (I, 1975).
AR TIL Z 0 BERFAC BIZZ X iz clomiphene
citrate [Z X % mild 7¢ luteolysis »BE o IE{AKIRE
2ETEBEC X v BE L, #MES Lo luteo-
lysis % #3835 & L b0, FoBibxr EREF
DETr % luteolytic agents i % prostaglandin
F2q (Okamura et al., 1972), cyanoketone ([#jff
3, 1974), neuraminidase (fffff, 1975), amino-
glutethimide (Fkffl, 1976) % #5 Li- HBEHD
T v M ORISR O & ERE L.

EBRMHE B LU FE

Wistar REMRH 5 » + ((KE 240—270gm)
27PE% i\, vaginal plug dac sperm % FEZR L
TCEARERE 1 B E L, iR 7T HAA BI2
R e 3 % X O 5 B, A B AHKFIC 3.0
mg/ml D E L CTHEME Lt clomiphene citrate (¥g
BPRELEROY) % 1[0 6 mg/kg FHERY L. &
BT H155 5 \ 1 63RRCRIIE L, AEINE KT
(LA BEZEREERT5 & &b, JIMh OBtk
R L, —IR SRS YIR % (8 L C Sudan I
RElig«tt, 38-hydroxysteroid dehydrogenase (33-
HSD), glucose-6-phosphate dehydrogenase (G6
PDH) o #efuk f7v (MR, 1972), o
mince L7-. Z ¢ mince |7 EAMHMA6.25%
glutaraldehyde in 0.1M cacodylate buffer (pH
7.4) T 2W5EEE L, overnight washing £ X
51 1 % osmium tetraoxide solution =T 2 KEfH]
FHE L. & DORFHT uranyl acetate solution |z
T en bloc Yufuth, ER=x, LRIk IO
propylene oxide = -C Jiizk U Epon 8121z f#E L
1. #HB#EY 13 Porter-Blum 2B ultramicrotome

HERmE29%3 5

2HWTH S A+ A 7 CYESEL L, lead citrate solu-
tion = L 5% o0, Hitachi HU-11D = ¢ ip
HEIET5KY ozt L.
EEBRER

SHIREE 8 PE D AEIRAE RETAZIC 1342 < BF 23380
517, clomiphene citrate 3 mg/kg 3 [EHY 544
155 T BAME Lic 4 TE 12 35\ C & [EIRE IRETAL
DRI B TepsDfkepy, clomiphene citrate
6 mg/kg 5 [alF 5 ER63FH] © BHIE L7z 150K Ci
EHNCIREBR D TRD Hhte.

clomiphene citrate #¢5JEERE +5 L OWiERE
&b X OWAEMM D Sudan T fR[HYE, 38-HSD
Yufn, GO6PDH ufn i3 et BEEREA L oo R
BH7c 7L D B fehsot-. 272, clomiphene
citrate FEFEIC 35\ T % 0 IR IS F AR O
flic & < FE Lo %8 o follicles 23ER» b, L
1 Zh b follicles oo PNFEELMIAAE - 33-HSD,
G6PDH 0 {E#EH G btz (FHE 1).

clomiphene citrate ¥y50pERE D FEAAHIRIT,
PO b, RO BE BRI bR T,
smooth endoplasmic reticulum (SER) o J§4 3
FREAXDRI (FE2, 3). LixnL, EEM
RO Bt 22> &, Golgi 3% & FH¢7x ¢
(5HE 2), #fao microvillous protrusion 3
A U CHifialspgiic collagen fiber 23380 b %
(5 E 3). clomiphene citrate $f 53R AR
fave i b FE i) 72 2 ki, microbody Ko/ X g
membranous structures 23 SER x> mitochondria
Mit) iIEE L TRDbh D THD (FHEA,
5). Z ¢ membranous structures |3 Mit DIEH
LHBILTEL T 2568045 BEIhs (&
H6, 7). Mit » matrix Hixd = mem-
branous structures |1 4 Z b5, —F it
NERI OB D A DR TWS (BFE4). Mitizk
IIRFTT, EoRES P, BFAY, RERS S
\ % cup-shaped L &fEc H b, Fo cristae 3
lamellar, multi-lamellar = 7z 2 C W33 0 (B
H4, 5),H%5\ ik tubular o F F{Eo T B
LD LA THD (BIE6, 7). lysosomes (14
RUE A/ Lz primary type o d DA Hbh
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BE 1 clomiphene citrate 6mg/kg 5 [El# 5% IER S » + 88 o G6PDH 1M % 534,
BHhCL RO BIROKREESRBD O AL, 16X

H#¥ 2 clomiphene citrate 6mg/kg 5EBSHIERS » + oBEEMAE, & (N) 3BW Tk,
Golgi #%E 4 FEH T, WHHOBERIA AT, SER o@D bFH T,
mit I ARNRFETCHEH 2 OFEXYRL TW5, 5,400 X
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HBEH 3 clomiphene citrate 5B &I OMIEE 12 microvillous protrusion (mv) 234 L T
¥ b, MR collagen fiber (CO) mMAH H A A, 7,000X%

HH 4 clomiphene citrate ¥4 Ff8 A& & B+ %5 microbody kv membranous structures %
HWREITRT. mit o cristae | tubular ® lamellar ¢4 ECH b, B matrix P/ NER
bBEIhD (KVEE).7,000%

& P
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HEH 5 microbody £ structures »1 SER % mit E# L TH bR 5, 11,000%

BEEG6 o microbody BEHEHE X mit OEALERLTELTVWE ISR LPEENS W,
mit o cristae (¥ tubular TH %, 8,600%
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BE 7 microbody i osRINA. 15,900 x

HE 8 clomiphene citrate 3mg/kg 3EIKLEFH T » FIERESAEMEE, X < RE L Golgl #EiE
(G),& &7 SER, tubular cristae % & > 7% 4« O AE» mit, microvillous protrusion & A 72
MR L vwokc z oo EREGMAR Ao BER2RL TW5, 7,000 X
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HH9 clomiphene citrate 3mg/kg 3 Mk G-HEEMAMPIcAHh % microbody £ membranous
structures % /;x3, 7,000

A, fMaEd~ BE) L1 secondary lysosomes
hHEDALRIC (BEFE 2, 3). clomiphene
citrate F¢5-IEIER (3 mg/kg 3 [EIFEGRE) o
HAMA LSRR & 6 mg/kg 5 [BIEF5HE L DD
BITBEEZRLTWD X5 THD. Thbb, Bl
FOEE IR, SER 2 X BELTHY, &
(2R T Golgi 35{E & FEIIC A & hu MR
microvillous protrusion % %%, Mit 3 tubular
cristae 3 4 Ot k/NEA DTURED S DL R D
(FEB8). Z0X5ghd TINRBIECIVA, —
J5-Ci3 microbody #f membranous structures A1
Ao MitoRcE L Ta bR (BE9),
CHEMEROBBERLTWS L5,
Z =

clomiphene citrate ¢ mg/kg 5 [EES5FECILI5
LGl CIRESRNBE I h oo, AR
RENIEREECTER LD bhighDi.
B BT EMSERE TR, £OBIIRMN
Mea 2 &, Golgi IE D FEW Tl Mk D

microvillous protrusion 4 JEAL T kH, Fi
mitochondria D #Jffi> degeneration % ;RIE3 % L
% x 1} % membranous structures 3 H{IH-33% L
W7o steroid FEABEDBREIE T & BIRT 2R
DR bitfe. Las L, luteolysis 1% LT 458
o7 FRELC 5% %Mo IG15HO i L smooth
endoplasmic reticulum AN HE Ihicho
o, T OBBIYRBEIIRERIT Z < Iflo luteolysis
REWRTS BEELOR, AL EEF O 20a-
hydroxysteroid dehydrogenase {E{#:i34& < #HH I n
D BB\ JEFC EE T H % A% malic en-
zyme 33 Y % ATP citrate lyase {E#: %BEED
T0BCAET LT3 &\ 5 BERFERICR S hic )
Ho luteolytic 7eZqk (pAlEFfh, 1975) & x<—
LT \5. o clomiphene citrate ¢ luteo-
lytic 7fERIZIREED & &b bitia\ s BE D #5
BTOERFNC L BEPRBENC  BEC 20
EHE2ALLDHRT VS,

clomiphene citrate {Z ;% mild luteolysis o
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B AR S < h 5 SRS S Lo 2 LA i
o luteolytic agents = & 5 Z{b & HE LT &5
L, clomiphene citrate % & K 7 B LIT %
(R~ D SE O BRI OB H Dhig\ &
WHETHS . steroid Fkic BET 5 AERHK
DRREFF5T5 & L X WITRIES » b ic
U X 5w luteolysis % LicHify, T7obb,

prostaglandin F2qx 1= } b, cholesterol esterase
and ester synthetase {G#: % fH2E (Behrman et al.,
1971) L34 (Okamura et al., 1972), amino-
glutethimide = )} » cholesterol side-chain clea-
vage enzyme JEi: & [HE L 2 Ba (WA,

1975), cyanoketone {Z 1 » 33-hydroxysteroid de-
hydrogenase {2 FHE L84 (R, 1974)
s, WTFhoBad luteolysis 1B L TETH
FE D&\~ cholesterol I ETs & & 2 Hh b JEHHTE
DR O B EAfaFc BlEIhs. €0
T, clomiphene citrate |2 ) % luteolysis | BE L
THBRETEA 8 BAtie\ DL, clomiphene citrate
DOIEBBERF AR D X 5 7 [EEE steroid £ BS
HLTws BREAYHETSL L W5 do Tl
<, G6PDH, malic enzyme, ATP citrate lyase
e EOWEREABRICETI®AZLICIB L)
alpEtEAY R LT\ 5. L L, aminoglutethi-
mide ® PGF2q iz X b luteolysis ## U7-34 T
b BERHE O S O L FMRFIC malic enzyme {f
MoET@ED RS (HE, 1975) oc, &
oo ERE LB luteolysis DHE L BEC A L
T\ 57 TH > T luteolysis o FFIBEF I B HE
BItR LT\ s\ &2 F 2 bivh . clomiphene cit-
rate | J % luteolysis \ZHEEEY75 3 5 1 D OB
¥ EoFr Bt mitochondria [EiZ Z 5115 mi-
crobody f¢> membranous structures T B %,

PGF2q, cyanoketone, neuraminidase 7 21C L %
luteolysis #2413 mitochondria o> = X 5
B bz 4 { & SHhis\~. aminoglutethimide o
5412 (3 mitochondria PN~ /NERI D B,

membranous structures # %\ v/ vacuolization o
H3Hi Z B b Ay, mitochondria Pz fRB LT
¥s 1, clomiphene citrate ¢ & X 5 /¢ mito-

HERE29%3 5

chondria B8 1 7- microbody & L LT it
b b Ty, 2 mitochondria B mi-
crobody KEREEIZRIL D Z OED BEEEEY &
T5L 0L BB X5 O T, aminoglutethimide
'’z X b mitochondria = 73 % cholesterol side-
chain cleavage enzyme % fHZE 1 7- 54 mito-
chondria PSS AEME A DR D Z L L HHEHE
% T, clomiphene citrate {Z J % mitochondria
o it A48 L % mitochondria [E iz [57E
THEERZROEELY RELT WAL E2 DA
5.

clomiphene citrate = J: 5 luteolysis o {EHIEE
oWk Bl B cinunay, %0 antiestroge-
nic 7efER% EET HI LT A ED estrogen 0
luteotrophic fE#BHET 5 & \» 5 FH~0
fERwZ L b, »5\ 1 clomiphene citrate #5512
L O IRRICEEC A LD b X 51 in 5 BN
fam b BRI s estrogen % 4 LT (RiIR}
fih, 1975, BRAEMARFER) WARK PGF2a w x5
luteolysis % f}E X% (Hixon et al., 1975) t
W5 EEEER X v mild /¢ luteolytic action %
FRRT LR E L DR D .

CDLHT, T b HIHIERE G TR
17 b BB RESERY T % clomiphene citrate ¢ mild
7z luteolytic action EHEXX W i-blTTH B,
BERFOORE IR & MRS E o B RE, chg
Tfho> luteolytic agents Z k% luteolysis X
b ORTEF LHIE, £ < —FK LT luteolysis
DREE X /RLTEDY, > T BEMEEAL
D L5 CHTEL BBRFET B Z Lz Hiflo luteo-
lytic change % L 5% % ETRICHERISFERL W
- x

BRERE, B 159, FIEE : kFEEL.
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H R 7%, 28, 394.
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