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Functional Feminization of Genetic Males of the Guppy, Poecilia
reticulata, Treated with Estrogen after Birth

Hiroya Tagamasar®

Abstract

In the guppy, Poecilia reticulata, in which gonadal sex differentiation occurs at
some stages before birth, ethinylestradiol (EEL) mixed with diet at a dose of
125 ugl/g was fully effective in causing a complete feminization of genetic
males when given during a period from the day after birth to 30 days of age. By
mating tests, the sex reversal was proved to be quite functional: the sex-reversed
females (XY females) gave birth to males and females after being crossed with sex-
reversed males (XX males) which had previously been verified to yield all-female
broods when mated with normal females (XX females); most of them functioned
as normal females in respect to the succession of broods following a single mating,
the interval of successive broods, and the brood size. Treatments with EEL at a
dose of 150 pg/g diet, lasting for 30 and 40 days from the day following
birth, also elicited a functional feminization of genetic males. But estrogenized
females were seen to become atypical in their reproductive functions, some of
them being infertile in spite of repeated matings and others showing an unstable
production of broods accompanied with a scantiness in the number of young born.
The transformation of testes into ovaries was histologically complete in these
estrogenized females. However, some of the fish influenced by 150 ug EEL had
ovaries affected by conspicuous retardation or inhibition in ococyte development
even at ages more than a month following the end of treatment, irrespective of
their genetic sex.

Dienestrol (DS), a synthetic estrogen, administered at a dose of 100 ug/g
diet for the first 40 days following birth did not induce a sex reversal from male
to female. But the estrogen could successfully eliminate the inhibition of body
growth in males through an extensive suppression of testicular development,
thus giving rise to the appearance of functional males of an unusually large size
after the end of treatment. The treatment with DS as well as EEL invariably
induced the formation of the ovarian cavity-oviduct system in the gonad of affected
males, but failed to block the differentiation of the sperm duct, which remained
long as ill-developed tubular structures in the ovarian stroma and in the wall
of oviduct of genetic males that had feminized completely by the EEL treatment.
This seems to indicate that testicular somatic elements may be determined to
differentiate into the sperm duct at some time during prenatal stages of the guppy.

* JE¥EE A B RO T S
(Laboratory of Fresh-Water Fish-Culture, Facully of Fisheries, Hokkaido University)
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7 v ¥~ (Poecilia reticulata) DEFEROMFbI X ORECH T MM A1 € v ORFRIc T
13, Berkowitz®? DEFEXIIUH L L TREOREI L IR TV%, HiIC Miyamori? 134 RMED i
L e v ORBET COEMROIESLOBE X HBFOCHIBIRL, MAeBEENS O LHEH
HOEEIHERYBRL 552 LE2BRUTW50, ZOHERENAE L TRAMRIOBEERNN T,
Tl bIEFHE & R ERBEY L DB DL NENTHENID TR,

EFERR O A HERNNICRE TT5 7 v ¥ — T3, HiEsr e voRokbi X 258D e
AREfL, AEAHAROKHERMYEBL Ch3hBARORTETH B, ZOBE, HICHEHE
REREEDEMBRGHRERO MBI T 5RIGORE MG Bt L EE L BEHEY
DI, T Dbtk v QEOBHFR L XL T, Miyamori® OUEBIL L A7 v £~ DOk
BROMEME R E v B BED BEEE L 2 FHEL 5 558 2RE T L L b, BREOIEAOESH
e b7 5 ETERGHEEROTE » HRENCBEL 1o,

HEEHE

ARECE N1 v &~ (Paecilia reticulata) %, BEENEEMNORBR YL 5L HETRC X
hMTEHERE L TR BB RROLOTH S, ZHRESHAT LML » OR—RBROoMRY HESHK
HERES LORBRCSY, ThAERYEREK IR TWS 100 # 5 AKZIRE L, KR 23~25°C,
BARKEED L & ThAEVIBLTR -1,

BOREFERL MR = vi% ethinylestradiol (JAF EEL :ME2T5) 351t dienestrol

(AT DS L T5) O 2BETH B, chOOMEEREH L1 LD 959% ethyl alcohol VAR L,
R 1g 7o DEFEN EEL 0o\ Tid 125, 150pg, DS o Tik 100pg 755 X 5 HIRO®
ERESFEBORKCML TESCHEL COLBRCERL, BFCREL TRRERL L, &
REcTorsreveFERoRs:, HEBHL Y 1H 1M, 30~40 AL, LU Ee
Bz b hx T, HAER 70 BU L% D, EEL 125g 351 08 150 pg HEEGED —H % FERE

(XY 88) 7s0 U At (XX )P L REL, ERBECKRBLBETS L L LicEFD H
HAREL, MENEERAEI DI, ki€ v UEHRRAGS, RERCITRLE S E 0095
% ethyl alcohol #FEMA COLEHE I RER ¥ E 2/, MHOFEFKELEE 13BN 1
Bl LKL A,

SRR OB F R ECIL, ERBR LI ORBEONFOLE FEEY UEBK TR X OHE® 708,
90 H & BI¥E L U THEBIE, hetka+0 ¥ % Boun LI ¥ 7213 Bouin-Hollande Wiz E%E, A5
BRis X OVERRE R & ST BB L IO SR K (8~104) %/ER L, Delafield @ hematoxylin
BIWeosin iZ X 2FELHL TREL %,

L] E
ERROIEEREOBIE

& ik L ek 5ic, 7y & —DEREBROMS I BERC T TCRET LTV 5, HEEED
EOBEIEABRROETHBE DEACENCEEREC L DHEL TV 5, ZOBHOBED
A FENIRSE R L I O FRIR & L TR bR it TAR L, GERERIIEER
B s DEFCTRE A > B, W 7 HEICIIREEMROIERA MM L L 4o, EEES
DEHHRER L EREERL S L UMEERA~ DS BIR L, SEBSEN D B~ 00 b kAR,
ThbbLEREMBEREIIM L FOETTHcA— L THED 5 BEV#R T 5, HEHK 10-12 5
BEREEREEOFRCHUBERCS 55 5 Ih-HBENNEL, AR IVEOSRNIT E 2,
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Fig. 1. Body growth in control and esterogen-treated groups of the guppy. Vertical bars
and numerals affixed to each mark in the figure indicate the range of individual
variation and the number of fish measured, respectively.

|\

—F MR AR 20 B SRR ~, 30 ASlCIEMAREI~ E REL, 50 AU
RSV THERL CRBEACSEROBTRAZLR T, BETEZBERECET 5.

—H 7 v € — O AR T T RECHT O N ROFEAELERE T 5 HOH I A L
2, MEOGHMBEEE I XD THTH-> T, BERCALRD LS RERY DL BT Lt HE
RO BB AIBRIIE OIS < DG o /e L IR CHE L T b, IIBBRIEHR
ThTuwiev, HEH#7 BRI EAREOEFRCORMEI T i, TomUGI EFH~B
L T RAEREO ERROERCEEL, WREFOBEENAHEAL THR—DIIEENR 2K bR 3,
Z OB IREIREIC I U ¥ VR EH R LA T, HEH 12-15 AR 2RI b - TH
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B e L, DRI WRAETEIF A~ & D8 % IR b # O Rl s aE L B L TH
—DRERO HDRIVEL L TOMELY L ED LB, HAEE 35-40 HIC XTI MR FE—RIVERI
AD, 70 BE T SETRARIINED bR, IIREZOBECHAIND Z Lk, PREELE
B3 B BBRR e, IR Rt 3 oo S A AR O BB B R E R R IE D Miflgs R
XhBZETHD, ZhiTHER 30-40 BOIRRIRHTE LV,

LAED ¥ 5 e ETEIRO TSR L - T, SARENC I EIC  RA 8 Sk B O RBI A B 5o A 20-
25 Qi it D B O 3-5 oM EHI LU $ b, 35-40 HIC 13388 (gonopodium) & L TOTHRE
MEET 25, ZEHEORKETE 2, FOXHERALWREBAOHEN RO ZBHLLHED, &
T AR HCEBEERO 7 v © — OB, BRI S L O ERSEARC 3-4 HoRREaRM
HOBEABIRE - LTETH, OO MBI A 40 HHURI 25D 525 TH 5,
FLARETE, M1ERT Lok, Boldsd 25-30 H CHREEMEBIHETO TR LD d/NTig
DIT U, 40 HUB IR & U EE R LD D, ZhboERE_kEHORKETIVShb,
R CEESW IR DR AL E VOERCEET B2 LALLM IR TW5Y,

Ethinylestradiol (EEL) ED %R
flk 1g 720 150pg @ EEL #H48H L b 40 BREEE L 284, QBN b0 ABEFO &

Table 1. Sex distribution in three broods of the guppy subjected to treatment
with ethinylestradiol (EEL) after birth.

No. of Dfl-lr ation Age at Sex distribution*
Grou fish at | °F oA | g ton
P tart ment d
sta. (days) | (4879 M F(M) F Total
A. EEL 150 ug/g diet 20 40 40 1 5 6
70 5 1 6
170 9 5 7
(Total) (8) (11) (19)
Control 21 - 40 4 4 8
70 4 6 10
170. 3 0 3
(Total) (11) (10) (21)
N ——_ptieeeemeates?
B. EEL 150 ug/g diet 21 30 30 5 5
- 15 15
(Total) -+ (20) (20)
Control 21 - 30 3 3 6
- 8 7 15
(Total) (11) (10) (21)
[ S —————————
C. EEL 125 uglg diet 10 30 - 9 9
(Total) (9 (9
Control 9 - - 6 3 9
(Total) (s) (3) (9)

* M, male; F(M), sex-reversed female with residues of sperm duct in the gonad; F,
female with no sperm duct residues in the gonad.
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BHMIABEED FR L b &/ANTH D, FRAEKTH 30 BAEBL TLPHER 20.3mm L3¢
BEEOMED 24, dmm i B PEGEL K TH - 70t — RSN ZHE e FEEIHIIE 20
hichot (K 1-A), Zh6oABRFEGTIIAE 15 B HE»H2EED BHEOSE 3,4 ik N BE
DWER AR, EOTEREEOBEStL LFDZ Lk, FRABRKTHRICL BREBHT
BEUL LD LT, Whid BIEEREA (gravid spot) 12 £ TOABEBEBIC ALK, L@EiE25
Bl L U TOBB % HEEL >33 o, EEL LB % 30 HRcEH L BEL2<KARTH - T,
DEMEGIBEOBEOT ARV TR E LTREL, 89 18ch RPN
BEE X B b DXL e h- T,

EEL 150 zg 30 BRQE (3 1-B) oM TRICEE L1 5 @ticit, Ao i & ERiE
EOEUIIRESY & oI L, FELRIVEIBRIATV, LML C D 553 EED IR
(K4) TRIFRRE SRR 150 DTN EO L 02% L, o 2 @EONE (N6) HIUH
FEo+h (RN2) KR L THELAEREOBENA LR, FLEGHROMENIELholf,
Bz Z it 3 EEOINEEE O IR EIE & & ORI B s R E S ER R TR D
(R 4,5 K23 L HEe)), Shdboftky URRBEICREELZE L TWCBERETSH D L x
RLTc, EFBROBM, T7bbBETHREROBTIRESLAI T

EEL 150pg 40 ARIMER (35 1-A) &, AE 19 EfEO L CHMBRENCHRAIIRE AL Tk
D, 5% 8 AKICIIIVERENS L oRIPERE T oBEN DR (R7), EIENED T2
R ks EERR LT tz, LA L Z OB COMEL TH 30 B2 170 H oo A#FED
BRI LD L, TOREHE LRI e ROREREOEGENEL L, —Bic I REEEAH
PRCHBIED, 2 AT OEECBE N, ¥ L EACIRRIIOBER EORTHEN
Abhic, RIERCREBCRERIADRRI 5T,

LR OSBRI R L A BB O ML 2 RERI A B2 T B s, MEBMEGD JIRFEED
REHHEEEE X 22 5 hir EEL 150 pg 30 HAUWEEED 15 [EED 7 @K% HAR 70 B AR %
EfEE, TahLIEERM (XX M) LoXEC X » ok 25 2 b EREFRRKH XX
THLEZ ERTFOMAL THHMEL TR, FOMELBIL 7, HRIEIEX2-ARLIEY TH-
T, M2 AT L 0 RAAVIEL, BREAERN XY, ThbbBERETH 2 L%,
¥ oMo 2 BAMEER YA U CGREERC LTS 52 L RR LT, BARO 3AER, Bl
O 3-5 FDRELEIC X » THIEFEHE Y R h otc, KFFRCAGERHKD 7 v ¥ — ik LEDZ
Bz kbt b b SENKIERHEAMET 22 L adbhoTW5H, Zhh EEL A, %o
BEAEYELT, 00X hEREE G-, HERBIATENTH 2D, FA1HE
DEFEAIITHD (FHT) It FOREY—BOEM L L, Zhb Ol TR THRIFRD
REEATUREEAIC L BT, BIIn—Be PR Th 5B Ebo Tth L RELSRE2AX R
HLB b -1,

DL REHEEREOEENERITHTH 55, EEL OREERTHEYBIL T o2 &8
FOBERCHBIEENEL SRS, L L—EDOFHRBOMEICL 5L, EEL 100pg 40 HHL
BRI D B2, FOBEREC 100% Tl o, #- T EEL &&% 1250g/g fHH &
LUTHASE X » 30 AEOMB A7 (F 1-C), ZOHE L NER I EEOLTHLERTH
LHEMESCE B HT o L, ABINCIERME S L TREL T, MEKRTH 40-54 B, ohb
9 RO A FhFh ki (XX B 2@k L2k oHEr FaoMLeHRE L, ®2-B
E LB L5, Thb 9fEED 5 b 2 Ek R (XX ) & ORI X bR X b R
BRARET, MRS (XY ) CTH 52 LR IR, 3D CHERHERL®% = o i s IE
i (XY HE) LML T, HHAECRETAEERELET S L e, o6 @F Rk
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Table 2. Progeny from matings between estrogenized females and sex-reversed (XX) or
normal (XY) males of the guppy, with cases of sex-reversed females indicated by

enclosed lines.
Duration Mean
Parents* of obser- No. of No];tof brood  No. of Progeny*
—————  vation mating p?‘t. U interval fish born

M F (months) neon  (Jays) M F

A. EEL 150 ug
XX 1 6 2 2 102 18 12 6
XX 2 6 1 3 22 16 9 1
XX 3 2 1 1 - 13 0 13
XX 4 5 5 0 - - - -
XX 5 5 4 0 - - -
XX 6 6 3 0 - - - -
XX 7 b 2 1 - 17 0 17

B. EEL 125 ug
XX 1 4 1 4 23 7 31 48
XY 1 3 2 2 26 8 5 3
XX 2 5 1 3 38 54 0 54
XX 3 2 1 2 19 18 0 18
XX 4 4 2 1 - 6 0 6
XY 4 2 1 2 25 10 5 5
XX 5 4 1 2 23 32 0 32
XY 5 2 1 2 24 58 26 32
XX 6 3 1 3 21 3 33 40
XY 6 3 1 28 89 65 24
XX T 4 3 3 29 50 0 50
XX g** 3 3 - - - - -
XX 9 4 1 3 24 66 0 66

* M, male; F, fomale.
** The female No. 8 was ascertained histologically to be sterile.

B (XX ) CoXRIC X v BBy, $EEE (XYH#E) 2O @ERY &35
ENDEEIE (XX ) LHEIh, B LEKIRETEIE L » TOHE L k-, A%
FWREC L - T, ZOBBOEEBIERNCIBENTH Y A bEBEREEI Rz E, Bk
VRIPEBCIRBEORNZ L > L R S hiz, o 1EfYKRE, EEL 125xg NER T i1,
150 pg WEB ZHhlc L 5 AAETHBERENI LA CED bR, B0 & 58kEHE, HiE
Mk, 1EOEMFHR (FH17.5) ZEFRBOTADL LIZEA X—KL Tkh, EEL 125,g 30 AL
BEH RGO KEERMML 2D THRNTH 5 2 LR Ui, Akttt (XY i) » Exlk
(XY ) LOXER I > THELACETROETYERM (XX #) LTBELFOTHROMLLY B
NS, BICHMERYOLSE RN, YY OFERREILTE i1,
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Figs. 2 and 3. Cross sections through ovary (Fig. 2) and oviduct (Fig. 3) of control guppies
30 days after birth. x 80.

Figs. 4-6. Cross sections through ovaries (Figs. 4 and 6) and oviduct (Fig. 5) of guppies at
the end of the 30-day treatment with ethinylestradiol (150 ug/g diet). Arrows in
Figs. 4 and 5 indicate sperm duct residues occurring in the ovarian stroma and in
the wall of oviduct of sex-reversed females. x80.

Fig. 7. Cross section through oviduct of a guppy 30 days after the end of 40-day treat-
ment with ethinylestradiol (150 ug/g diet). Residual sperm ducts (arrow) still
exist in the wall of oviduct. < 80.

Dienestrol (DS) WD THE
DS i3, FU < ARMEEARL €~ & UTHMA SR 5 diethylstilbestrol & BN LB ER 4
LABMRBEIERN L b EShTwb, 7y —i3, TTrMBR~7 X 5 # 25-30 H LR
HERNAEE Do, RAKRIMCR L TR/ N Y 5, 2 OERMEIH
HEpE ARV B VvOERICIL LEZ BN DI b, BRTOBEE L E v EEA AR k35 2
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Figs. 8 and 9. Cross sections through testis (Fig. 8) and gonoduct (Fig. ) of a guppy at the
end of the 40-day treatment with dienestrol (100 ug/g diet). In the testis, ovarian
cavities (OC) occur as a result of the treatment, and the duct is of a mosaic structure
with oviduct (OD) and sperm ducts (SD). x 120.

Figs. 10 and 11.  Cross sections through testis (Fig. 10) and gonoduct (Fig. 11) of a guppy
50 days after the end of the 40-day treatment with dienestrol (100 ug/g diet).
Ovarian cavity (OC) still remains in the testis and the gonoduct is a type of
oviduct (OD) connected with sperm duct (SD). Fig. 10, x 22; Fig. 11, x 60.

LD, IDRMOMERRLZ ENTED LI RS, COBWTHE—AD 7 » v~ 52 ks
# 26 Ak 2HHC b, 1RACIT 100 pg/g fFRID DS Z2H4BA X 0 40 AMS 2, o 1 BE4 %)
BELT, TOHRES I OEHEEOTGEC K IS T2E Y L0,

JUBEAE (R MBI R e B 0 71k, RO B O H Bl K oMM A 4 L 2, LD D
MR A2 S s, RROBESLRIER O L2 LA EES e ode, UALMBRTH 15 H B6E
RS T O8O BB LB A DR A LA A b AU Ush, AU T 4% 30 BEICL VR 7 ci
BADFRFENM O Loz, ZOBH (AR T0 H) o Ptk SRR T 17 dmm, T
2L6mm TH Y, FAZEENE b OMIEAL 20, Tmm Th o Fo, HAEF 90 Hicid MERED B -
Znle SR BRI S NI SC B L R A B A L5 n b BRI 21.6mm L, FEAHR
D 17.2mm 253 F 4 - Tloiz (K 1-B),

A # 40,70,90 H HIc AL BE, 3RO FBHC S\ TAMIRO SRSB4 557 - 145 T, M ¢ e
DOREHIETET 14: 11, MEFT12: 13 TH Y, ZORO DS LMERE FE L2 L2 s
7o MR TREORBALDOFEELBIAH S M TH Y, BECEHEREcE S gD 5
MRS & R R & TOATERMIED 5 AR L TV 7 ([8), KSEANMaE S A g 4 (f -
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T, FRT_TOBRI L TIIRE R IR T D (R 8), KBy 5 EMREITH
EWTH->T, L0 INOBEEYEL T (R9), Ll BEINT 1 Ekic Bieagic
bhBDORTH T,

BT o, ABEEROBRITLICHACTHEELYEEL, ABERTH 30 Bk BHlatio 9
D5 HHBL, FLL 50 HIIMMETFRAREL HBTHRCHREIR Tz (K 10) 23, 4B
RTBC T TRERIATORIIRES L ORIFIER L LTRELTE Y, BRERNI M
HoMEARCHADLTO5 B84 H -7 (K1), WREMRS L O+ 0B EEE TR ST
BY, ThOABEBHETEEEL L TRSCEBEEL 5 5 LTI hic, Mtk DS LB IIE O RERBIC
THRTREEEL LI o1,

% ®

HEROHERLE VY, BEROARRBE L LTI EEMBCIIE & L tosbd HET
R E LS LR ELABRT WA, 2Dk 5 AHERNTELISBENTH Hlodiciy, HErr
& VB EREIROESERBITC RS O h, o e TEEANC BB L7 285 TR L T xh
AABERHBLEEIRTEDD, Zhi CEENHICSEENCERAIATW AR, 245 % Oryzias
latipesD L% v ¥ 5 Carassius auratus® TOMMEALE v UEITE D L 5 elEbo BERRY &
THEAYBL T ihicbDTH b, ERBOEFEESLMZEI DL Ll dhickr eV
B3, BRUThEROFBECRIIL Tuinv,

7 v ¥~ DERB O T AR L £ v ORI OV T, Berkowitz? ik U ¥ 5@
DHFEDE S HHEEAICV-HP HRBEEIBOHE 4 Fh{ BEOHFIMLo BRAB LT E -
Fo A0 - LR ORMEO I R 5 L ick v VOB, ABFEREATRENTH 5722
EKD LB D, Miyamori® ZfEORETOFYED E\ ethinylestradiol #f 1g »7-bh 125
pg LUCHATA X Y 30 HEULEBRE L -B A&, BRI #ECoOMBELL L Akl RE 2L
> THEX R B 2 & 2 HEBRFECH S NS Ut Haskins 512 130K 1g S b 20mg W5 AR
D estradiol #FV-T 7/ v © — OBEMNELHEEL, AEOEREHMEC ALT5, WHRERNA
Tehicd, ToRAEVAROR, EFE, HERRLLOBRS VA, BELS AW Sy
¥ — OBEWELORIOATHS 5, LHALEARRK X - T, Miyamori® o Hu e HENEL2
SEENTELCEFCERTH B LAERENC L BREFHCLEIE IR, ol RER
HLEOGH\ERBEYEL - LLRRESh, CoFEYY v ¢ - ORENBEOBENMLo BR A
BELLTAVWSBZ LWL L,

7y €~ AR T CRIIES IOBEOSGEE T 2 T3 b5, HE#orL = v 0H
MELAEERYEC L3, BPRLet s e v ABOBSHc OV TOEBRE KL, ok
2% Cichlidae W E+5=, ZOBTOWEDY T, ZoHFGHIERIRD b0 5 BED
BICBEINS B EERLTWS, 2ol it rre vABOKERFEHRY, LHEEOH
RVEVERTHRIGEOE LRI TALBEYIERT 5. F—EERRNTORED LD BlEx
THERE (bisexuality) *WEC #FL 5200, LWA3HETH D, /v C~OBAHEEEOH
B o4 a1 — BRI 5 55, Miyamori® OBED I L QML e v LI Thbic
BEENCIBFER 2T 50 THS0b, P b 2 oBRM: Citdflaots ko R
EHRSHRAEIR TRV ED LR L 55, 7 v~ Tt 3>¥ % gonium stage O 4FMATIT,
ERHROUS B L M) BLTHEYRoLBbh b, HEBOREME L2 A Y - T IPER
DOPFEERDO V7 &L —MEFRMRAOBEEERY S SWETEREThes 2 L L 1078
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THBHHTH BN, ,

B ATEREE ABR T 5 MR EROW OB S 5, BERDOES, WECFEHEL
LoOBEREBYRE L Bicy, MO EHOARBRO AMEE R ZOBLOMC HRREY 20 L3
Biledd, ZOMECESLYSRTHRIELDTYiw, LL Yy v — ORI, koM
BERE L OCHEER b TR & Al RO KR B c Bl E 0L 2ORHHLET 5,
ZOGMEROHR IR #HOB BRI L5230 TH- T, ZORNHLAL TBEY
BHLTELbRAEE RV E VIZRFO T CIRIFE L L TopbE & oo 5 4eTljic = o
MIREROBREHR BV E, FrORROBEBE~OFTLLREZ LD, ZORMiLIh ok
ke v BRI E AL LB vy, TR LB LT EhD T RELZRKTLN
b, HEMER L VLB X RN O RETILL LA - QA TEIREIIER O IHR A LD KE
CERETHEO WL L 5, COBBREBREROHMEOFRORENBHFHICIh bz Lix, KB
FORLIC X S, HERMOMENS I OCRIPERBCEETREN BRETHZ b hnbh
5, FREHESK 3 Miyamori? 1 BEL Tk, HEROHN L= v QBB RED L I AR
BERODEREIET 52 LT, B roBESMEBORELIH T TE RO TH 5,

—HIROEMPEROWI L L THERZEL S DRIIREE S Y CRIEOHR TH 5, =
R OMEEETERE R R ORBEMIRE R L X2 R A WEHARE WA L, FLBEOHKLD
LRFL, WEST-15 HoMicAbh b, 0k 5 AERRERD MG b HERC 7 Xhic
PR e VI X ) ZEr oBEENCBEINS 52 E3RAREOERNLLWELNATHD, i
dienestrol LEOFERNLMO N D L iz, HEMERAE VAVEFMAOBIEAER LB VWBET D
HFEREBROMHILLH D 5 50 TH - T, FIBEOAMEEROMM w2 It TRZHN b
TEWZ LR L L i, Habev s —REMARSY, SEAlE Z0BRELRRTS
BHREREEO b THE BB & L2 FRT 2, EXOMRSLBECOINERE, @i
BFOSEAARGOMYE A2 vItE—RTFETIEMHETHZ LI TERLY, Pielibhnbd
DB LORENHEROS M Ihb 2k, BIUThiH]EALEVABEEL 53 L
BHLHTH B, FLTIhLOERT T, £EROMESEAHT 284, EHEMIC VT
2P HRHMRBEROFTRICSWTLFETAZ LOLBERLHEMTILI 5B LS, Sbrznk
5 HEHEIECT, WTRANKHERBEDHOM AL 2 UHEOFAD 12, BFEEOW LTV
kB BRI O AREROM MU A B L T3l by, Lvuh b 3NEn
LLARVE, TORISLOABTORBHEC L VEI DAL I, '

Bt L = v OERASRIICINEE, RINEORBERCOAL LY, ZhbINEMEREOBEL
i BItR A & o TRENM L, MBREGO b ORERD LENEUGEEY 28z LIt ) hribh
%, ROV RIBEE O BRIV ORIR & 7 BTN OFE L BIES oL HEE SR TR DO,
O EDNHE R LA, SIRE OV BET LR E L TORBIER lERLE e 5
"R Lo, SBROEHLY I HSEELMEDO—2oTH S,

WAL E VB hb A BEEL L TEEA LI, BEEBAD L, ZhicoWTh, FOBER
HERFEOBHEL & 0 HIFPFERRL TV 7y ¥~ OHAERTO Bl A 1 v RHEI
BT, BE~OBREENZE@REY - 25 LAFEMROBEMSETHRE ROREN HEIRDZ &
ETHY KOXIGEY TH B, Mt R v ABOBREL, KB, B EHNMOAETE AL T
DETEBSIEO X F X AEEDOFR L h 5 51918, KWFFIC 1 T L ethinylestradiol 150 pg LI
i, ABBROREGHN LMD o IIRREDORFE LR, HEl L OBBEEORHEEY b LT,
FLAALEVL 125pg DB TIZFO L 5 M ABBOEEBEORELI o -l L3, BIERH#L
CBALTL VA A2 v OB HBENFEETAZ LA R TLDOTH D, DX 5 ETHBRERY
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B 7 v —OREERHE

NEHREYZ 2 BEO AL TV ORNE~OEHEFRCERT 200, & LA XEDORFEOFREIEH

LHEEINRD L 5N TEEERECRIIC L2 LOMITBTH LS, BErrevABOBE LR
Righ, LHEREROBREFHL LB 0TRARVWERBbh 2, srevHROBER—EHRSFE L
BEPHORZOMBERIC L - TEDONDHZ L bHBHOT, BREMNC L) EXeHERYBERTS
2, BEHEOE I oWTHRF 2T THLEND S 5,

BRI, HERYHIKT 50T R dienestro]l 100pg UEIZ, WEAOBEREO MHIZAL
T, BTOhBROBHELYEE IS, Pl & b NBERIBRE L IZLAEEL RV BREY
fTHEBOLCHEHTHY, ULhrhbLEK TEERFOLMBELYERCEE L. DX 5hHET
D7y ¥ —BEORBLIIERFEC T 5NN BEROBRCHHATH 504 b, & 2iXERERL
RLEHBR EDOBREY 7 v ¥~ h Y (Gambusia) Ie FCET 5B E5~ORALELLR L
5, BUHMOEEL LI ZDL S HETOM L E VAEBROFIALSEERCHTLIZ L0 X
5cBbhs,

E ¥

2 v ¥ — (Poecilia reticulata) DEFERRD HHLIHERICET LT 50, HAEHD M+
VORI L b, FORGHELESICBENCHCER IR 5 %, 150sg/g HFD ethinylestradiol
(EEL) #H4EFHNS 30~40 HIHRS- L 54, ABERLTHE L TRRL, ToBETiHER
BE(XX #E) L ORI X ) MERERT MO TR A HE L CRIZWEE (XY BE) DOBRERICIEERY b -1
ZERIEL A, ABMEDS i1 F OB 2nvdo b In d R, HERRBOTRHA, BB
X BEBIERDOANRSL, EFROWP i L ORE 2H R, HBRFNREC Y - THLEEOIE~D
B, RETROBE I IIELEAS L CRINTRCRDSON D HPREZELETH > ent, £
BEEEO—R L L L 5 HIIRADBHPREE ¥ 28 5BEN S0 o fc, 125pg/e fHFIO EEL i &
BHAFH S 30 BEOLE L EEATRHED 100% DMLz B TH Y, i DMLy TEEICBEE
BITHDE LR RBICL VIO LR, ZOBERITNBMEDIR LA EN RO X 5 I LR
BEREAY? R, HERY L LTI RV E VICL B EBEY ZRTHLBELYRLT, 100pg/g
R > dienestrol @ 40 HRELBEI MR Y BE L b o kons, EEL & ARGBEREE COIRE—
BWINVEROBRLFEL, CHEANREROMSMEOERYRAT S L L bic, BEEEOWH L
oL CHED BB EIH AR L, AERTH®, KEOBENELEE LD,
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