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HiI. On the effects of oestrogen on the
development of male reproductive
organs in the chick
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WML OFIINK ocstrogen HEALMEHI S L, HMANRRT O BBy L
WL, testis ZHEMALL T ovotestis inl, #Fi FTOMOBAEFL DD LT
Wi, TR £ OWMFEN RENRTE S (Kozelka and Gallagher, '34; Willier,
Gallagher and Koch, '35, *37; Dantschakoff, '35, °36; Wolf and Ginglinger, '35;
Ludwig und Ries, *36; Gaarenstroom, '37, '3, "40; Domm, '87, *39; &, '37; /s
SR FMA, 37; Green-wood and Blyth, *38; /MH, $IgHk)

BB IFA bR 2 BT 5 L WS BRI X b A, AT RV
HMNicE 5 oocytes (Riddle and Dunham, "42; Riddle, *42) 2L S i THo %
TS, ThSL & U EE oestrogen ¥ MiIRKNENT S L &, THEO ococytes
TSRO 35T AR GRRMEND gonad FhilLT SIMANERFOTHIA O
B L BREhL. COFIRE L WARKBEOMBC R T MRS 2HET, oo
FHEOCTRUBRSEEA L THLDTL 5.

FHAEERELSCR T CROEY NN E (1942) 2RBL afRE, A&
BN TFFOLEREGE L 2EGLEREN L O THD. RB/THOERLTOMmS O
BIAHMERL 1ofid, BOEHE L TRRL i, Bk ORI HANESL
o oestrogen OfFEFADS, AMLEOMEAIK cestrogen ¥ HEAL THHEo gonad 224k
bk HIR L 7 ABREMERH T 54, ¥i- oestrogen AHTEAERREE OIEEIE
ETERSCH L TRRBI O MBE DR S h TH S 2 #2, 25 {FMTEsEANRzY)
ThbHo LEMIEL .
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I. SbOBI oestrogen ¥ HEALRESA

HHEREUVERRE &

{8901 & Barred Plymouth Rocksx & Rhode Island Reds #6484 Fo iz
TEAOLAVE. COENLREL KO PR L b, RENSIEIGER
A white spot bl 54, LREChEFRCZERI2T S, S FMBIL L.

SEBNC 1T EEDRE 1 BRSPS DIFARIN S HV, C AN A, BMEOES5 R, 6
H, #10 Ho—EEc BB hormone » A L#. FEAHVG/: hormone X
TEBEMED Ovahormone (100 I 1.), Ovahormone Benzoate (1,000 I, U, Zrx
10,000 I UDTh 5.

BEAFELTOARAEL 0 AMEMHEE L LS FBILHES Y YRy, EHE
(r2azVBlee) , ESHEF (1/4) 3EBE 7094 ethyl alcohel #LICINEL,
S mEisE k b L, candling 2 X 0 BOA@ES REDTHG, L ORI
iS4 o E30 alcohol %8 ¥ - RIEM A LLC L OB AR L 224,
F I ¥RV CHEZ2mm EFEOTLLIIFCE S, hormone O—EBEYEOREF {EL D
WEpERTLES R, IEERCEI BT 2MmELEL TV IERLEXGEA
L. HEABRELCAROBE paraffiin % LICRILAH U CEAACHFMSICRL 1.

AL 19 HIP LIPS RN EN S W AN, Ji%MIE,» LIS L CURFRL,
gonads AW genital ducts, phallus OARBE LT, Spencer Buffald (U. S. A))
DAREAMSE - Abbe EAMFHEE LM\ T 88 FCMALCHEL, LREEHEELL
fiofc.

AR 4B |, Bouin E##-CHE®, 5a B4 27%4l, haematoxylin-eosin @
TR L THEBL.

Z M H R

(A) 194243 68 BEElc, ERHEO—ATHD PHRFTOLHBRT
%, Ovahormone (100 L. U.) @ 0.3¢cc, 0dce, 06cc O FEAXFHEES H HICRAR
e, BB o hihofe. HEANALEO 5 B 27 JinETholki£0,
AR B0 TRFT RSO RN FHd Sz, Table 1 (1% OF5 4tz
DChh.

Table 1. Summary of data on effects of Ovahormone (100 LU,).

_Amount Na. of eggs . ... _Survival on 19th day
injected (1.U.) injected g | &
30 11 3 5
40 22 3
60 8
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¥~ Ovahormone Benzoate (1000 I. U.) @ 02¢cc, 0.3cc OFALWHELES HA
RIS ., M BB ES B ROk, BAIS IS Mo 5 % 11 RH juL<
fofz. Table I Lz o ¥ bt d O Thb.

Table 1I. Summary of data on effects Ovahoromone Benzoate (1,000 1,U.).

Amount No. of eggs Survival on 19th day

injected (1.U.} injecied ¢ 3
00 9 1

300 6 3

1, Ovahormone Benzoate (10,600 I. U.) @ 0 cc, 02ce, 0.3cc, Qdcc, GScc
RWMEES Hie 1 28 d, 0dlce b 03ce ¥ oRPitdAfal oy, EIHEMNCh
Eod WL -k i BEdul foots. 4RL 02cc Gl 5N & 5B < gonads
wELOSEnBEBB R, F05 53N, left testis HUIFHRRIELOHEALXEL, Fh
Mol R OETI. ovotestes TH2tc (Fig. 1. 13, ESLREO HRZ 4 right
testis OFAT B LONHEEML . X 0.2cc OELTCHMK Millerian duct 23 bh
Lhoniwbivie., Table III 2 0fifx X Lo b0 Th S,

Table III, Summary of data on effects of Ovahormone Benzoate (10000 LU.),

o Survival on 19thday = =
Amount No. of &
injected egEs LA - G — e
(LU} injected No. No. | Left ovotestis Ejg:;e?si;iss?:; Miillerian dugt
1,000 12 2 4 1
2,000 43 6 5 3 2z 3
3,000 g 2 2
4,000 12
5,000 13

(B) Y2 1953411 J1H6 1954425 A 3 CoOMICERED - ATH S RESREL
S U & 2 &, Ovahormone Benzoate (10,000 I U.) @ G62c¢c, 03cc, 04cc,
05cc R < Ovahormone Benzoate (50,000 I,TU.} @ 02c¢c % By, HAI104 {7
AT AL AT H oy 4 PO ROV TR R T2 (Tables IV~V). EAW
INEMEMEN & B0 L THik, BIREBSCH 40 left testis 33 ovary R~
AbAL, Hip, SR BERAOLLTRES bRt X, il Millerian
duct OXERT3L0 185W@eRE (Fig 2), 4, EAND § K LRAAHL R
testes % ILBIAM L Icds, ThIEARORINT I, TOHBRIEL T,
¥f phallus ¢IWIMSTRESE AL AL &, 2{WEICTICRELRLA 2. EEBAR
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Fig. 1. Organs of gepetic males - —
treated with Oestradiol Benzoate Fig. 2. Organs of genetic males treated

(2000 1.U.). with Oestradiol Benzoate(10,000 I.U.).
:. L_eft ngisls‘tlifh 2. lgight 1, Left ovotestis. 2, Right testis.
estis, . Miillerian duct. T
4, Wolffan body. 5. Wolf- 8. Millerian duct.
ian duct.

CRTITEERK & left testis ®—Z1t ovarian cortex OFEDIEET HOHHDHH
otz

Table IV. Summary of data on effects of Ovahormone Benzoate (10,000 I.T.).

Day of - Survival on 19th day
| incuba- 3
ﬁt}z‘;‘g& vf?i];):n -Nior-"Of 4 Right testis| Testis =
(LU.) injected jected Na. No, ov];'fi;tis decreased |contained ?gﬂlgﬁ;t
in size melanin
2,000 6 59 28 23 3 6 7
3,000 6 7 2 1 1
4,000 6 24 13 6 1 ) 2 2
5,000 10 5 2 1 1
*10,000 6 9 3 4 3 2 2 4
Totals 104 48" 35 7 3 11 13

* 0.2cc of Ovahormone Benzoate (50,000 LU.).
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Table V. Summary of data of controls.

No. of eggs Survival .on 15th day
incubated 2 G
14 7 S
% 3

Oestrogen OEfAT FTH o & BRI 5 left testis, Millerian duct &34
LB MRERDO TR L B LA O TIE S FMLROBEF H L. Gallagher
and Koch ('37) OFERCiE, TOLHRT U~959% DHEFERTCHOR. FERICRC
FEHHIEOWMU 7203, ft& oestrogen HEAFRDFEHAAFL O GIRL, &N
ROGFES—ZRU LA L 12s &, BORT 2 EDBHRERH TR VEA ) . RE
BADE T 2L, melanin BFL LS oestrogen & ORICEN L2 X HEBbR %,

Phallus % Gef#ssreichem Kérper KT 2 oestrogen DEFCE L TIZSRERL
Bt CHR A R

= F o]

Qestrogen D—ERLIMLHEOBBicEAL @S ROERLE-.

(1) #EH & © left testis T ovotestis © B33 $OHFHTH 1.

(2) MENSTHST 46T, Millerian duct ®3gET 2 OMnE 2.

(3) HJT 5 hormone OBEfrAME-HZ 9h € testisicmelanin % -S¥e § OHHIML 2=,
(4) Phallus {HET HE B ILh27.

IL PSR oMic oestrogen ¥ HRIMNTES LREA

HHREUCRRFE

e LTt @ Barred Plymouth Rocks 24332 & Rhode Island Reds 4§
EEA, 67, S1[TL 1L T5 4RO trap nest DF ¥ ~T4 CHEL,
O e X Fr oA B fabivic. Oestrogen & U Tk HERESSEE o
Ovahormone Benzoate (Qestradiol Benzoate) lecc=5 x104 LU, & vy, FHHD
EIAEELTV, B9E4 DL EET 5 RAARD 0B, EHEY « BOERT
el sk L, oh b AT 36B5METc, -3 hormone d—szk (1 X104 2 x104;
3 x10% 4 x10% 5x104 10x10% 25x10% LU % 1 EA (i) AEESHL .
1gegghefifil e 2, RoOEE 04 L GEMOMBY R, BEINET
EEIREA L R AL, B 3 B HE 4 Q50 @ Ui Ah it e ot

M 19 B fEo RS 47y, AR T gonads, Wolflian bodies, Wolffian
ducts, Millerian ducts ¥#E Lz, - hEOEMYY 5727, F08#, Hhi
MR A BN L, Bouin IHCH% L T5 #8112 L, haematoxylin-eosin O _Hi#
AL THRL -,
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R K &R

= OSFNI 1952 4210 A e 1954428 B ¥ Colefrbhic b0 Th 3.
RO AN R Az ABIE 813 o, BRSO WIEAIC hormone {44

Table VI, Summary of results obtained on embryos from ovarian eggs
of mothers treated with Qestradiol Benzoate,

Treated
Dase Number with
4 -
1x10 Incubated Sterile Dead Survival on 19th day
(LU} ezgs eggs embryo g 4]
1 8 1 1 4 2
2 8 2 2 3 1
3 12 3 2 4 3
4 8 3 2 3
5 B& 11 7 a7 31
10 59 17 7 24 11
25 &3 4 1] 30 21
&0 49 5 8 2 16
Totals 293 16 37 125 85
Caontrol
Q X 2 2 g 7

Table VII. Summary of results obtained on males from ovarian eggs of
mothers treated with Qestradiol Banzoate.

- Number with
Dose Number
1x10¢ of Left Right testis Melanin Miillerian
(LU.) cases ovotestis df: r;ia::d testis duct
1 2
2
3 3 1 1
4
5 31 7 5 6 9
10 11 4 2 3 6
257 21 7 1 6 2
30 16 8 4 6 6
Totals 85 27 12 22 23
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ZHEL F-ALTE0H 208 » IR 20 O T h AR oW, JEREED, ZEyToRabNe, v EmT
o 2 & o/ T Table VI 2435,

W Z OARTB X b iR & 85 % 4ts hormone B L b 5L, ThEFICOWT
OARESRORHRELBEIT 5 L, Table VII 2435, K, left testis i ovary A0
BT o b 0 27 (3L7 95), Millerian duct ¥R+ B o283 (27025) L&,

¥R testis KA RO melanin OHRETHHD 22 (2B8%) FEELL. hE
i left testis K& < Ibh, left testis & FHO—HMeBEZETE O BA
HREYST250EESL 2, £ grade Bh 0, LAELE testes L {REBEMAO
HibhdbodMEshi.

AT OFRL left testis DI r LTRITHI ovarian cortex OEEMNRELRS
bOHh ot i seminiferous tubules OFEET < IRl Ei- L J Chot.

= -

(1) EMssicolT

Riddle 45 ("42) @ ring dove -0\~ C D SEGiL, HEIFAT 26 BeflfiHE 34 B ol
CHEML T 5, ring dove (15150250 2 582 DGR 40 F5H© 2 (o Rk B
@I LR 525, WTEioRE 24 B © SE BT 50T, BE40
e HOBMT RN ERCL T, ShX b LE SeRinc s vy, B5goEl
BRIXEGRFTIA T, Y REEC 12 B )5 M s 2 RBL CRA O T, oviduct ©
uterus WiC ik 555, F DT, outer watery albumen {4 ocestrogen %-&H-CH
WEBRIhBC b8 bha. 2 S Einnnk 12 Befl, 93 I Eeavinis 36 Bf,
5% 4 SETHRIAETHY 60 BER B ERD EALTh D45, b4 cestrogen HRHEN M P TRR
L 148, ovarian follicle @ yolk, 3 <} oviduct X b4pird 2 albumen OfMhi 4
CHINDLRLCS, ENELHBOEMHAORRRELH TS LEbRS.

FEHESOEBORKE L, B2IBLIPIMWeIEI L LBEbhis, T hSTRVTH
40 £ 0BErHbN, B 1R b EN B OB EREL O B0,

Sz oestrogen RFEALLBARIL, £ D oestrogen i FRCIEEEL T/E 5 albumen 5
gz bh, BHERORLEDRETCETEL LC albumen %, {£2T oestrogen %%
{EAK albumen LH/S L LOHRL, MEOFTHIRE2T yolk RARICERA
B ZHEFHEHR 60 B X COMc tORBALHRTH LN TH DT, yolk RIERT
HHHCPEC gonads % genital duct DL BT CRSER 22T, #i& oestrogen
22 LT albumen fiz 3 UHRCR IR OC iy L HEIIZ R S, Riddle &
(42) OHE T, Pt oestrogen O—RAHIHRMANS egg-yolk 2L THOE
LD TImB L 5 ICEL LR TINS, MRS s oestrogen %, nfdic 288
Biilo>TEolFfasEER S 20T, S Hosictiit-hific b .

(2) RPN T

FEBC AT P £ {445 = L IR ELEE T 0. Riddle 25 ('42) O ring

dove Cif, BN & 17 2T ovotestis 3 P EmEI T 5. X oestrogen A5
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TEATHER T, Kozelka and Gallagher ('34) {3 & 56 @ 5 % intersexes 18,
Wolff and Ginglinger (’35) t & 42 © 35 TBRH: 10, fgiE 17, @i 12,
Garrenstroom (37) /TSERI200 O 5 LA 68 ¢ & 8, intersexes 17, Domm (°39)
i 410 DBz hormone ARMAEHEL T 69 YAHT, THED S L L#EIC & 27 &
Te->ie.

FEHCOERICIRTHERINT £ IMLT, FERETOMHF LR >kOTHDY, L
B OB @ L & OfREE, @ ofE, ToHioRMmLE D, EO K
RERRRRL RTINSO o LIZEMCT, ORI ATRO 2 LiED
THEHDOHF LT B Lic L.

(3) EHRICoWT

Riddle %t ("42) {3 ring dove @3B Qestradiol Benzoate @ 05mg HE 1L.O0mg
#MHWTCEL. Burrows (49 ik 5 &,

11.U.=017 1y=

>7T 1mg=1,000r=10,0C01.U.

HEHEOHEEA- 5 2 Barred Plymouth Rocks OT-HykNi#y 2400g # ring
dove  ORZDKRE 180 g BT 5 L 13452 nom b,  LIRMOEKECLL 65,000
LU. 752 130,000 L U. 23Mcii) 5 05 mg P& 1.0mg Y5, o543 10,000
L U. a8 500,000 1, U. oMif2RT L0 CH35% 500000 1 U, v RATY, 4
BRSNS 0T ORBRLIIMLER 2 AL T AT L s R0 T, D DRBE
HEiL4&D hormone HEMARITHC 2L LTS,

FEREvEr 2 KR rr 2y OFOWHORROMEL LS5, 434 {fhiv
T rEth.

(4) ERBloERIcDOLT

BREADLECIE, Kozelka and Gallagher ("34), Willier, Gallagher and Koch
(38) I\ TR LHMEE 20 BB L T 525 T yolk Bpin A iRmsacit
FRCh B L#E2 T, yolk TARFTOMALAI L HimfFod. 3 BATE < S8 L TRMETS
16 HoETH, ARBRTHHOERGHED GRS, AL ocstrogen DHEH RSO
HE IR FEEE TS LB, BA AN I WL LB BN, Mk
RBEDITE, WELD ovary RRTHRLE follicles ML I BT Hich . WML
# 5 OO ovary LR follicles OB AE 5 (K93, *37). Riddle 4 (42) o
BCH, IR 14 HoME GER 2) 33035 1 WHhiRmLE: follicles #$>TCu
Foo 2R R U, 2L THEIORELHMEIE 21 H 524 RS A 37 L Fic, follicles
A L-RENS 3 ML M L.

EEGOFEGTRTL, WHOMHEAETTC, M7 H, 14 H, 21 HSoMcR
THICMF L AL,

{5} Melanin [cD\~T

B BARIALE LT, melanin 38RO THER, By, Fi{lBAOSRYE

TEHH00ES W, 37) 3T Mbh RS, FHLEOFEEBECIT control

1
1000 ™E
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W2 hormone O MERNLETCIIFRA FRLIHE 2270 % D, hormone D& 0ORIR .
JEZ testis i melanin 2EHTrRLHIL, Fi- melanin 455 testes DELHEL 1.
ff-&. ocestrogen * mclanin & DRFRIC DT, PRECHIALED TRE A
ETHLOTHB.

(6) BoithizowT

FHGOHEB G, Table VII F4 Lk 51, treated embryos ofta, & 85, @
125 2 oo T Bh%, HETERMIC 2 235 L,

x*=7.619>-6.635

L, highly significant Tha o L&FL TS,

ZRREH U C, AREEIN 46 1 FEH RSN 3T ML A%, ASEE2WB L cirE T Aok
EAET, i ET S kB Ch A 5.

= L3

Oestrogen O—ERAHERCHIANES LB, FOMEOEN» HATD § uc
OB bR D L 5 FEA i,

(1) Left testis ‘T ovotestis DR EH T34 Dhk &5,

(2) Miillerian duct O3§%3 5405855,

(3) Testis & melanin %8s O8N 2.

(4) & Mo & Jod: b L4547

% £}

BT oestrogen (Oestradiol Benzoate) D—#a koIN85 ~6 H
DORFCEALC & Mk, BIDAMCRERCiA (WD AENYRL, 20T 0RESR
DELHFMELE: & K220 T, WFhLBER 19 Hic s hiEo & et LT
WHRELES L AR R & 3l hdo s o A, Y40 & ek,

(1) w¥ivd left testis (REFONEWHHL 0 2P AE {, BT ovary RELILT
Mekd S BET, Al bROMTH ovary WD TR,

(2) TOMMABRLALR VWL follicles #EF BB E LIV, testisn F
DEO—ERIZ ovarian cortex DFHERAL BN, ovotestis LD T B b DOpt S Dfe,

{3) Zflliz Millerian duct OFEFE L CITA 4 OMH bR

(4) Testis (RHC left testis) & melanin DERIE D, FOL-HRREL 4 OMN
BER LR

(5) SMTEADHEHMCIL, EOMIICHROEIED Shviehotnt, S iia N
LTSI, TOEWrLEULME, & DN & DI b LY Shsot.
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Résume

These studics have been carried out to test the cffects of oestrogen on
the development of male reproductive organs in the chick. The F: offspring
from female Barred Plymouth Rocksxmale Rhode Island Reds was used in
these cxperiments as material birds.

Sexes of F; individuals may be discriminated at about 14 days of incubation
owing to the sex-linkage of plumage color, that is, male embryos have creamy
white spot of down color on the head while female ones have none. “Ovahor-
mone Benzoate” (Oestradiol Benzoate; 50,000 I, U, in 1 c.c.) was used to be
injected, as oestrogen.

These experiments are divided into two parts according te both the time
and the object of hormone injection. The first part of experiments was
performed by the hormone injection (30~-10,000 1. U.) into the eggs at the
albumen portion near blastoderm through a hole made in the shell, the injections
were made on about four or five days of incubation; and the second part of
experiments was performed by single intramuscular injection (10,000~ 500,000
L.U.) in the breast of the female fowls, which were expected to lay every day,
and the injection was carried out at about 36 hours before the egg laying,
which was expected. The eggs which were laid during four days after the
injection, were all put into an incubator and incubated until nineteenth day.

All of male embryos in these experiments were examined under a binocular
dissecting microscope to observe changes of development in the reproductive
glands, Miillerian and Wolffian ducts, or any others. In a large number of
cases, these tissues were examined histologically, and found that they had
undergone certain changes. The results of both experiments (the doses of
Qestradiol Benzoate are 2,000~10,000 1. U. in an egg and 50,000~500,000 I. U. in
a female fowl) resemble to each other. They may be summarized as follows:

The left testis of the genetic male is markedly altered in form and
structure, appearing most often as a flattened ovary-like body, having the
tissues of ovarian cortex in the periphery of the testicular tissues. The
development of Mitllerian duct is observed. The effects on the phallus is not
visible in the macroscopic observations. According to the increase of hormone
doses, dark testis caused by an accumulation of melanin pigments is often seen
in treated testes.

In the case of intramuscular injection into the female fowl, the ratio of
female sex to male of survived embryos at the time of dissectomy is 68
percents and statistically highly significant.

Lahoratory of Zootechny, Faculty of
Agriculture, Kyushu University
December, 1954
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Explanation of Plate 1

Embryos of genetic males from ovarian eggs of mothers trealed with Oestradiol Benzoate,
1. Left testis, 2. Right testis, 3, Wolffian body, 4. Wolffian duct, 5. Miillerian duct.

115, Injected, 50,000 I, U. at 65 hes. 5 min. before egg laying. Melanin pigmentation
in the middle part of left testis.

127, Injected, 250,000 L U. at 38 hrs. 20 min. before egg laying, Melanin pigmentation
in all part of left testis, this shows ovary-like shape,

187. Injected, 50,000 1. U, at 35 hrs. 40 min. before egg laying. Left testis, of
yellowish grey color and ovary-like shape, surface of it being not smooth. Miillerian
duct, well-developed.

193. Injected, 100,000 I U. at 11 hrs. 45 min. before egg laying. Left testis, long and
flattened. Melanin-pigmented, a little.
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