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ABSTRACT

Sexual Cyclicity in Ovariectomized Rats bearing Subcutfaneous Ovarian Transplants 1:
Recovery of Cyclicity by Periodic Administration of Progesterone, Reserpine and Chlor-
promazine. T. Saito*, M. HoxmMa anp K. MaEkawa Department of Biology, Kyorin
University* and Department of Anatomy, Tokyo Medical College. Zool. Mag. 81:
201-—-210 (1972)

As a procedure for studying the mechanism involved in sexual periodicity, an experi-
ment was undertaken to ascertain whether the irregular estrous cycles in ovariecto-
mized female rats bearing subcutaneous ovarian grafts were capable of recovering the
regular cyclicity by periodic injections of progesterone, reserpine, or chlorpromazine.
From the day of operation, six groups of the rats were given every four days subcu-
taneous injections of 0.4 mg and 2.0 mg of progesterone, 0.1 mg and 0.5mg of reserpine
and 0.1 mg and 0.5mg of chlorpromazine, respectively, for 40 days. Vaginal smears
were recorded every day during the injection period and subsequent 40 days.

As compared with similarly operated rats not subjected to any further treatment, it
was evident that an isochronal 4-day rhythm was established as early as about 10 to 20
days after the beginning of the injection in progesterone or reserpine-receiving animals,
especially in rats given 2 mg of progesterone, and furthermore, such a vaginal cyclicity
was continued isochronally for long time even after the injection period. (Received
April 24, 1972)
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Fig: 1. Vagihal fecords in ovariéctomized rats
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DYEE#IH 1=, 75 A RIE AN OBE LT 12,
FHRLH, ZEMORBERECIINRD = & /i Bt B-1 % X O B-2 |3 progesterone i X%
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Fig. 2. Daily percentage

NI | -El ectronic Library Service



The Zool ogi cal Society of Japan

F T MR OEEOR Y 205
40
} 6}0 ajlgday

VA NAANANAA NN A

£

of the estrous rats.

NI | -El ectronic Library Service



The Zool ogi cal Society of Japan

206 HEEBL - ARIEA - ATJIAKER

BHoRx #1100 L, L4 AERTLI0EIZDH
7ob 1@ 1{#&7- b progesterone ® 0.4mg (Ff
B-1), ¥4 20mg (BEB-2) % 0.1lcc o=~
WICED Lic L O EFIC X > THEBR TIC S 2 72
LDOTH5,

¥ C-1 B C-2 =% LT, progesterone
PHCHE LT, #hFh reserpine 0.1mg (Bf C-
1) & 0.5mg (Bf C-2) 75, 0.1lcc DKFHETAL
BXizhz bhi,

2 D-1 &8 D-2 124 chlorpromazine @1

B 01mg 8 D-1) & 0.5mg (¥ D-2) %«
0.1cc oFKizEA» LT HUHh, B &ES3R
1.

FTRCOBWILFREIZO 250 T, EHEBEM
Fugr it h, FMHEB0E, ThbbIEHEC
H o TIL BB ESHEL X 5w 40 BRiCh » T

HRT 10 B o & 12 By O Bl 2 280 5 %,

BEINT. ¥ FRIM A B CBH L8 7 B
IOFBIHRZED 1285 % 100 lux BEOH
Frickshie, LA 128 SE2 e IEERREC B
nic, BPLE RGBS KEELE
2ENBTHS,
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Fig. 141, 8 A (BZ5XB) ORIEGREL B
BB LicboThs,

FHiy, FEFPICRERAROEROLONED
namn, EBIBRICI DEREEFEIELTL. B
B ORE BN T HRIEOTEHIL, FWHESH
757 ADEBICHIc A, BEILLE > REA
Bz Eicd~o 2 e h oFlhmnRoh s,
M FE NS JOREREOTh ThOERTH
BIENEL, ol L REAChhREELHEL
7-4 OTIL R E 19 Bic k& g5 (persistent
estrus) 7R L&T 1,

Fig. 2 A2, FBEAZ LI BHERECHS
B LTh»5EE (%) RRLCD
DTHLH, ZOHE, TORFFEIEEFCHL
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PREL I ZIZTWABI EXFbRS,

progesterone (¥ B-1, B-2), reserpine (§f

C-1, C-2), chlorpromazine (# D-1, D-2)
o, FRMACIILES 4 AMBTORER 5
BT, JREES ¥ TOBRBEICITERTEILEED
Sifemofe (B B-1 7.00+0.37, 8 B-27.11
+0.41, #¥C-1 7.37%0.31, B C-2 7.30=%0.51,
PED-1 7.47+0.62, B D-2721+0.38), XMEA
BO(7-17£0.47) 2 OEITXTCHEDOLO LIV
WL 0T, EE, ThbLEED ko Kk
i, A LOPRIFABE PO ELXL DL
DEITEZH.

H ey EE o O 80 BRI OB O Y
I h BB e b O L e B, BRI L HERD
Hh, LT BEEMEBL T s )V XA
PEOETILOTERLVGEGRLEINS,

Fig. 2 o # B-1 XU B-2 i}, ThZth B
YA U5 4 AfRD progesterone 0.4 mg
(Bt B-1) X0 2.0mg (B B-2) ©10[@Es
Bhizou T, Fig. 2 oA IR LCRRBEY GFA)
AR RTERA LD TH S, HphOgEDKH
X 10 BB 2R T,

OB 552 LT, ¥4 progesterone
D4PRBEDOHEENRSEOLMIE LY B FE
LTWBZETHS, THhbd, ERLLUICEBE
MV HE B O (el 7 BRFHRIC S » Toh i B fRTs
<, L\ FAHEHL progesterone DX LR &
HTECHBENY L 2 TALEAZ L THD. 9
ISR, ThbbFEEINRERCHCD
fEE A By, FiEo> progesterone DIEHEH:, =
DRIBFOFEEHTH - 7o 2 L BHIXELHY,
BHRECRST R CHFERE WAL 5 E KRS
B EBDDHICEL, 2L, ZOHECLETH O
Ep, CORBHFEEIERYLIDEELLHIDL,
fix@, TiHbb 5 ARIOESOFR~DOENE 2T
MIhEEAERXZL2LOLELRS,

IO LHEBNLE 20RED, ZOFHZR
fo At A progesterone DFRIEHE L A e ) R (M
Bxhai\ w3 ETH5, Ticbb Fig. 2 0FER
wEi X0 10 B0 SEOME L 5 A EER
TAH5%4RAERTLOT, 20mgH5H (BB~
2) TRAEBEEMA®AUREL ZOMRT, L2
Liz e A EMREELTHEE S 72 S FgmcEiz s h
% & hdoinh, progesterone HHEKTHIZY,
JHADAUMIHMELL{EIRDZ LT, VR4
FERHFE LI ENIRETHA S,

EHEuA»2 ¢, Table 1l ot ZndihbE,
¥ B-1 5XUE B-2 3HE bmicirs58 & offb
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Table 1. Days of subsequent estrous cycle (a), estrous days in the cycle (b) and
days until the next estrus (c) at each observation day (see text).
injection period period following injection
Observation day - 8th day 20th day 32nd day | 44th day 56th day 68th day
|
Group A a | 7.40+1.45 | 6.87+0.95 | 5.47+0.92 | 4.07+0.29 | 4.07+0.06 | 4. 00+0.22
no injection b ;4.27+1.35|4.07+0.95 | 2.73+0.98 | 1.07+0.06 | 1.00+0.00 | 1.00+0. 00
C 1 3.47+0.67 | 4.00+1.07 | 1.33+0.33 | 1.93+0.48 | 1.27+0.37 | 1.71+0.36
Group B, a ‘ 4.50+0.14  4.33+0.25 | 4.08+0.08 | 4.08+0.08 | 4.55+0.30 | 4.1840. 22
progesterone b | 1.589+0.30 | 1.334+0.14 | 1.00+0.00 | 1.08+0.08 | 1.09+0.09 | 1.18+0.12
(0.4mg) c 1 3.83+0.81 | 1.25+0.39 | 1.17+0.28 | 1.69-+0.40 | 1.58+0.36 | 1.73+0. 29
Group B, a 4.55+0.46 | 4.64-+0.43 | 4.184+0.17 | 4.09+0.13 | 3.82+0.17 | 4.09=x=0. 09
progesterone b | 1.39+0.15] 1.55+0.35 | 1.18+0.17 | 1.00+0.00 { 1.00+0. 00 | 1. 00+0. 00
(2.0mg) ¢ | 2.73+0.69 | 0.82+0.17 | 1.09+0.20 | 1.45+0.30 | 1.36+0.41 | 0.91+0.09
Group C, a |523+0.55|515+0.52 | 4.15+0.10 | 4.00+0.00 | 4.00+0.11 | 4.10+0. 09
reserpine b | 2.54+0.58 | 2.31+0.49 | 1.08+0.07 | 1.00+0.00 | 1.31+0.20 | 1.10+0.09
(0.1mg) c¢  2.084+0.55|1.08+0.40 | 0.46+0.20 | 1.38+0.58 | 1.38+0.37 | 1.55+0.71
Group C, a  4.64+0.39 | 4.33+0.43 | 4.50+0.32 | 4.42+0.18 { 3.83+0.11 |[-4.10+0.09
' reserpine b 2.00+0.31]1.58+0.40 | 1.00+0.00 | 1.25+0.12-| 1.08+0.08 | 1.10+0. 09
(0.5mg) ¢ | 1.92+0.57 | 2.33+0.74 | 0.83+0.11 | 1.92+0.49 | 1.7540.29 | 2.330.50
Group D, a | 6.114+0.37 | 6.22+0.80 | 4.22-+0.49 | 4.67-+0.57 | 4.14--0.13 | 4.20-0.18
chlorpromazine b  3.22+0.52 | 2.82+0.69 | 1.11+0.10 | 1.11+0.10 | 1. 00£0. 00 | 1.40+0. 22
(0.1mg) ¢  1.89+0.78 | 4.00+0.68 | 1.44+1.76 | 1.44+0.28 | 1.67+0.27 | 3. 78 0. 62
Group D, a | 7.334+0.96 | 6.50+1.05 | 5.17+0.72 | 5.67+1.17 | 6.50+0.96 | 4.50+0. 25
chlorpromazine b | 2.67+0.56 | 2.33+0.87 | 1.83+0.60 | 2.67+1.17 | 2.674+1.02 | 1.50--0. 43
(0.5mg) ¢ | 1:67+0.65 ! 5.17-+1.12 | 3.17+1.01 | 1.33x+0.73 | 2.1740.80 | 2.67+0.51
JHBAMEER L CR Y, BERoRZ 481, HBADZXhb, ‘ '

FEARILL B, #5BRORBCESL BHLED
UREZEODIVCIREET 1 B3 7eb bR AR T %
ZEnbmd, bickic Table 113, Bk 12 A
MR 8 HE GE3E#ESH), 20HE (GE6EI#
5H), 32AH GIEE5R), 4HH E10ME
5o 2 AHE) 56 BEH GAHE), 68HE (8
JAEIR)) 2O, TR ER ORI AR S & e Rl
JAo B Edo a), BEOHH (FEFHo b),
FOHXDKROREFTOR (Eho o) &
NTFEHEEZL > TH bbb LichboTH b, N, B
B-2 (progesterone 2mg ¥5%) oW TC (itH
D—F A FRFI OB OV TH D &, LT D
- LBRMRIES (8HH) ik, 2.73+0.69H & pro-
.gesterone %-5.2 % Z L LAl LOBIH D L Hiviads
sfcb o, 20 HHE (B 6MEF5H) 0.82+0.17
H, 32HE CGEIE#HS5H) 1.09+0.20 H& A
TCIEENEFIC R 5 C L RROR LIS, B
5#TH L, 44HHE, 1.45%0.30 H, 56 HH,
4.36%0.41 H,68HH, 0.91£0.09 HE L Z0fF

Fig. 2 o C-1 & C-2 % Xt Table 1 o
C-1 & C-2 i34 AMHFRIC 10[E o reserpine (Ff
C-1; 0.1lmg BIXOE C-2; 0.5mg) #5252
LIk TCRBoOFEER Z AR LOTH D, B
C-1 % C-2 oEliT progesterone D& -
FfE 1:5 oBRTEINTVWDH, ZoBEITIX
B 5N O & FED V) X & & O —FL, #5
Ik ER 53 (C-2) Tk T, 5
Bz BEREEE (C-1) @RV THNAEYE DR
DOHD EHEbhs, R LAV ERER TR
HXBEE M B JOFEE T RSB 5
4 HHCEFHCRET 2HENS L, ®B54H
. RIE ORI X vz progesterone B L (X% 0 5B
ﬁ&ﬁ%%ﬁLto

Table 1 =2\ C-1 # (reserpine 0.1 mg)
& C-2 Bt (reserpine 0.5mg) DOREFHIARE A
5r, BitAS A, 208, 32 HHEOZNIL 5.23+
0.55, 5.15+0.52, 4.15+0.10 (B C-1), 4.64=+
0.39, 4.33%0.43, 4.50+0.32 (B C-2) &,
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Z O ELERE (BEA) 12T 4 BRMOHE
BN CRIN, Tl rh ThofioRERE D
2.54+0.58 A, 2.31+0.49H, 1.08+0.07 & (¥
C-1), 2.00+0.31 A, 1.58+0.40 {, 1.00+0.00
A (B3 C-2) & REHHO L B~ FTH 5 248
bid, L EGHETED 40 Bfdo B 1%
progesterone BT & X < #FINBHEF L0,
BRIl E b tifo—EExo I THEE R
LBEETH -1,

Mtz Fig. 2 o D-1 ¢ D-2 % x° Table
1 o8 D-1 & D-2 it chlorpromazine » 0.1
mg (8 D-1) & 0.5mg (¥ D-2) TOERYR
TLoTHsH, ZoBFTHANEEZEEOWY
Eob-cdorxBh, ¥/ Table 1 ofF
HOREH IUREBFi-ARLMLIL LA, LhE
NHAKRELIehO20H 3 Z LrHbhic, L
ERTHRZLEELYR L AEMNCAIEEoRE LA
BB (FFA) LR BRODOHH I EHAAEL
N5, D-1 B+ D-2#oEH T progesterone 33
L ¢ reserpine [k 1:5 oBARKHBHLDOT
HhH, HERAKENRELO 2HYZRT TEoWTh
POFIREOCTHEDABNAZ EXHFELELD
THofen, HHVCIEImFELCHESBIBNFEE
ZEMLELo TR LT, ZoWE
DOEBFEREOFEXRZ T 512134580 X b REF
DIUEBETOBENNLELEZ RS,

% £

4Bl FEE-GiT progesterone, reserpine, chlor-
promazine o 3 FHOHRIPHA L HY:, D 5H
progesterone {2k T - &4 X< BAZE LS
7z, progesterone |3, 1[6& 0.4mg off (B
-1) & 2.0mg off (BF B-2) O 28L &HiFen
2.0mg FHIZ L - T L h BIFfERA A L
AR O®B D TH D,

2.0mg o progesterone (¥, F X 2B T
WOMFEL X 2REL LIZBE0 1 HoSgwE Tt
bLEEELIELI LR TV2LDTH D, 2L,
Z OB o progesterone (3fFEHFriz estrogen O [
HABLZNH T - L ABNRRVEDE S
X1, Maekawa (1955) = L Huif estrogen OF
D% PZBRI Ch o FEAEEHYE %
BN OFRGETHDHE S,
LEOFERIZELTL, progesterone OFEIC
IERRA~OBEB I T 0izhiz, BERBEEOLSL

T estrogen OEIEF L EFTH I ik » TR
rFoBERBZO0ERILIcELELZLND, L L,
%o Maekawa (1955) Lo#EIZ Liud, &5
I hic progesterone ME EHETHRIGE D T
A h ORI AR SEL L, Tt X - T pro-
gesterone ¥ 5 OF Ric—F o ¥EME A2 52 &
BB LA ¥ LT, SRI0RETIL proges-
terone {5 EtRizd RIFAPIOMHO —Fo>
SLIENBEINRTED, I3 H progesterone
BERENBENTIERAXEZTHA S,

A7 rA FharevoiEdifiost3aERIR, &8
HWEEROS& & Effichic » CHEECE 2 7285
HETIEM D BRI ED T b C
V5, progesterone &L, R IRTHFIT
BT OMD RPOBETIBEL S 58, 7L
BH>TELnLXhTv-% (Greep & Chester
Jones, 1250; Takewaki & Maekawa, 1952,
Maekawa, 1958)

Zhiz L, #iEgsSoBE, Tiohxs s
CERPBREKRTE— THREERICA DR ELY FF
DL DOFEBHRE L2, X0, L TERMN
ChoOERVABMZLBRYF O LONEN A
EXTBBENRSLHS. ML, TR IRV H
FANTRCTR, @R, B R OEEFDOEEL,
T itk progesterone D4t EEL-Digu b T
ATHHNEREBERALZ L OREER IO EF DD
T, Z Ok progesterone 4L, UWTiT
FERAOMTIZER L L 2L DTH I E I L,
i b BRI h (&t 2 A THAH, B 2mg
BEL bR D AHEDO 5 FIESM Ll
H, RO REFIICIT FEASE (Astwood,
1932) = Hooker-Forbes o #5g 3 (Constan-
tinides,1947) © & 5% 5 5 E{Z|1 progesterone
DFHDHBEZ EPHbR TS, 127X, ZORF
BIFEATERLAFITH b, TolediZiifao s+
e Rbh, -2 0B RAOHETT
ILESRA L 0L DL DHEED 7oL,

AR, FEEMZ 5z bilc progesterone o
HRM~OEEX A DL, LHEYITET540IEH
WAL VOG- EIIEEY BT 23540
&, T Mz BT L5400 DEIENAD
B LOTHHI LB LbEsb, “BT” 2 &
T OHIIRRRIE RO X R I X BB, LR
LIMEDHDHZ Lk, ERLAMEEORT XX
iZkv-Td, (Everett & Sawyer, 1949), gigek
HoL iz, (Everett, 1940a,b), F7-4
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~OBMEIRF BT, (Kempf, 1950) 0k 1
AERI T D, L LZORE, SR E70348
HhoREoELRCRORD L 51T “Wxs”
LEMTET, FHIC I S TR0 S EE
Xhtun (Everett, 1948),
progesterone prR TRt L RN < Ao,

IFIZ (8 < 2213, 5 O, B 5 0R, 5O
EREL DIRAE, estrogen DB, i X AHBIZEES L
TLBLDH LKL, SBlOEETH L proges-
terone DFFRILZHFIZONTEH, ZhDiied
PR TR E T -0 T BIEHS X L 7Ry,

4ElOEERIL, progesterone k3 Bic FlEE e
BEX#% 4 - T tranquilizer (#EFH) » 280
3 DOMF T, Rauwolfia 7o e4 VR B 1
0" Phenothiazine FEARM LK 11, T/bb
reserpine }» chlorpromazine ¢4 %, 3tiz tran-
quilizer fhT(X EREAD L - & L L <R
DR TVELDTHAHH, (FABFIRED LD
FXnTuA, Shore (1957) iZ X #.f reserpine
v1, MRS 5 serotonin % noradrenaline
DN, WAL EPFERE XHEETHBL O
T v h . ZRHICK LT, chlorpromazine
¥Z{¥ serotonin < noradrenaline oFEE/EAIL
I, IhbLOERWEE LTabh Ty % (Cour-
vorsier, Fournel, Ducrot, Kolsky & Koetshet,
1953y,

BN DBIRIZOLIRE L C E 2 I2HF, re-
serpine & chlorpromazine OEX i3y 7 Tl
LTk, RERMAXE LS8 5T f# < (Gaunt,
Renzi, Antonchak, Miller & Gilman, 1954;
Tuchmann-Duplessis & Mercier-Parot, 1256;
DeFeo & Reynolds, 1956), -1, = OFR{ERE
BRI DMEAS, THEEO L HEy X & 2140
PN TV DR EBIZ DI LD 00,
H H\uid Barraclough o5 N LTHOMH
FRITIELZIDLOTHLH (Barraclough &
Sawyer, 1852) BEDEMETITRL T B
BohTuicn, ZThbORECL > T, —ATik
F SH® LHODOG MR % b bt 2 IaeHE ko
SRAEAEE X T (Tuchmann-Duplessis &
Mercier-Parot, 1956), fh HEH OG5 T U D
SEMBLTHDG WG S -T2 L4 FE 2 bh
A5 TH 5 (Kehl, Audibert, Gage & Amarger,
1956 ; Sawyer, 1257 ; Polishuk & Kulcsar, 1956 ;
Sulman & Winnik, 1856),

progesterone OIS & FEE, T h 5 reserpine

% chlorpromazine 254 S OREO KfEx &
THMEIE LA B O L7 2 L 2 HTH D
B3, reserpine TIIEHEHEIFH TREOHHE L~
2 5 L, chlorpromazine 41, I HH
C1EBILARTH S Z L mbh T\, proges-
terone {2 L, 2 h B PREYEFLILLDS
LEHEELTCESROERYBHTILENHD L
nEBbhb,

8t i

IOFEBEAVEDDILHIWEECAVCALE R
BB F AP UERN BEHRIE < @il
HL RT3,

= =]

FARIOPEEBRTEELEELC I REETIZE
MT5 2 Lic X » CERMCRERP O ik
oD, ZhEBRMERN RO R T4 4%
REF 2 &0 » €, HHEMCSIE B OB Y 5
DFENMDH E LI,

SEIOERE T, ZBLLUICBEOYB X DA
BMLT4BZ 22 10BiZ 3 /2 h progesterone
0.4dmg ¥k X0 2.0mg ), reserpine (0.1
mg B L 0.5mg #%), chlorpromazine (0.1
mg PR LU 0.5mg ) B THEH L -THZ,
O EERNO 40 BB XU FRIC 5B ERT
B 40 QO FEREL H AR EORE Y R
1o,

MRELTEHR L - 2 L TEeleric b TR
%X {8123 OlT progesterone @ &M 2.0 mg
BEHTH 1. Thbb, #4050 proges-
terone OFEIZ L - THEBRITHI- TRIETS
PR oh s & LT, HERTROBEELIRIC
L—HiIZ 4 BRAMOREY RET 20BN e i
BFxnil.,

4 ik
Astwoop, E. B. (1232) Changes in weight
and water content of the normal adult
rat. Am. J. Physiol. 126: 162-170.
BarracrotcH,C. A. axp C. H. SAawYER (1959)
Induction of pseudopregnancy in the rat

by reserpine and chlorpromazine. Endocr.
65: 563-571.
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