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Diethylstilbestrol & thiouracil, thyroprotein @ {f fHz%hHt
Al [ e A

Effects of synthetic estrogens on chicks (III)

Effect of administration of diethylstilbestrol in combination
with thiouracil and thyroprotein on chicks

Masahuto Wada

L #i E

R B o0 £ G e & 980§ 5 MiRE A & 073, B RURBRATE S 880 L CanEX
AOMHAL S U A 177200, T BRI, SRR B L, A0 WERL:
w2 A EDBF IR, SHICDWT Sykes BPOFIRFNS B

Thyroxine 3 L < % thyroprotein OJEHC BIL T v FiC 2Tk protamone (K
B A V) IS S . SRR 0.02~0.07 % OG- TR I D ULE™ 23
DHND LML, MHELOMORMT UL RS DR Ty, RERIIC
M THAEN AR T 5 2 2 3% vk Ehi.

Thyroxine O/ T 7 2D Ik, FEFEHEOMIT, SFEEROITRR LI, il
BRAD v 7 Clkakbe sk i, EERC S LDE T Al EAmES LT 5.

Protamone®™ 3. ¥ 7= 0.006~0.018 % 6f ¢ 84~119 H DHHIC & b ZHIKIC D\ TRede A
i, AdFHERO R LaiEd b, WA COLE, LIEROSnbHE3hic.

Thiouracil OFATIAGHEL T L TP a T, e CaikH 0.1~02 % D

PSSO U A TR B TR X 40 B AR D) 1, JRARIERE D EFED i iied
L 3.2 oD REHMNT diethylstilbestrol DOFFCRI- X4L,2% - OB& BERTEH O
Bl 1, ARG OEMIIMIAHEOEE X 0 & L ERMELrRT & Sk,

Thiouracil #34- (0.2 %A W X 2 EREHNT £ 7208 (0.002%) @ thyroprotein
{protamone) DI CHHLIL X3, VB E L thiouracil BLAIC 8% Luvas, LK
TNPLETH DT, ZO%HA O With bATAGHERTER TR b, F7c thiouracil ¥
A& b RUIREEO IR 2R < b b,

JEBNC DL, thiouracil #2454 X D 4K Gk R 2T 548, HEKR CllmE
RICELWIEP L, RTERES K o Bk LUz, Lo 2 O BEIEN 2 8
T L AW O @R Ha v, REBE T RE, SEEERCET 288038 C, &1
RAL IR A D RDGHD DT,

LED X 5 I e FI OV TCIFAERET -H L ISERIME D Twin v, 0.02~0.07%
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{Ef > protamone 5 THHRERENL b, WEHOEFNL £ VIUT O M1k 5.
chEHr L thiouracil @ 0.1~0.2 UG5 CL v 7 O RET I X 2 0 EKIET &9
L, BARRED [ 2732 b hte. Thiouracil @ X 2 sREHIE stilbene D AFF S L <
(32 &o thyroprotein FTCEHiA v, JEAKFEIL thiouracil HH & FERC UG e,

—7J diethylstilbestrol 512 L 2T, FXITEHLIALLLR T3 X 5 TR
B4 U CHURISHBEIC IR V2B L2 b b, v 7Tk thyroxine 4T diethyl-
stilbestrol #4512 & 2 lipemia XJED BN L HR,1819 % - estrogen D IHEHEIZ LD
HR o I8 Osgfrn (S T,D heart rate O 7o &5 (GHROMC PR X
R, diethylstilbestrol 1= X 2 BUEERT HURIRHEGE Y BBREE - L 3B 2 bits. L
UHEZEIC estrogen -2 CRBIRE B2 44T,P o v 7Tk O W2 H AT, FHc thio-
uracil, % L <% thyroprotein » fFHO AL L ANBREUAET 2 5102z 7.9 7
#TiL diethylstilbestrol ##44 & 2 B AISUCRy U HURIRE, Mg =v =7V >, Il
PBI 7t ¥ Ot b o THIRBRMERI B Wi Ebk A o3 EFlnv e Ex b,

Thbw UL 51, diethylstilbestrol 4.4z thiouracil, thyroprotein %
BERLC, e DR bOWIFE A~ DR BIIL 1.

I 4 Br IR

1.8 % A §
3 5 Hé, IKE 750~800g OB MLy 7 &k Y EIELEICOWT T3P L T4 RER
Fic. HAFFIIROMEOSOTLH 1YY 100~120g w44 2 [l Taa L,
R EHXEE 2 .

BN TE ST N
WEP—ERr T 50 fie fg X o 10
N OFEO R 3.5 2o 4 H L 3
f Eid) 10 £ i 0.5
2 3 V) 23
HBREXIROMW Y L.

IR G B R ARG

IR (DES #E4IK) : AL, & ey YL
IIIX (thiouracil X) : #FAffEhc thiouracil (0.01 %) WS, k= E0)
IVR (thyroprotein K) : ZuA%kIc thyroprotein (0.01 %) #hn, kA =€ v EY)

Thiouracil (344 % A\ 72. Thyroprotein (XK UZEFIE D LB Lic. DDk
EHIRBED RS Te <, REA®RKL % Thol:.

BSHRALEY L LT euvestin sol (Takeda) (LVF DES » i3 3) & Hiuie.
ZOKEEY & 1ml f 27mg @ diethylstilbestrol » 3 mg @ Euvestin (pp’-dicarbo-
ethoxy-oxy-trans-a-f-diethylstilbene) #%¥e. T HHNC 1 ml, 30H EliC 0.5ml, 50
HHE& 05ml 3 2.0 ml #RE0GE <R THS L.
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2.8 &K 2

fAH 64 H LNCHMROT 24770 Dfc. SEHABIBTCRRIN L, Huliss T ERMRL T, &R0
MaEAEIT/w, M, . BECOnT ot EES x24T0k,

I, A OFEENE Folch 5% Mij#igEiy Sperry-Brand ¥ CHii L, fmtfsEC
D% Gomori O CER L, 25 A R U CHIIEH & L#c. sphingomyelin (X Schmidt
05 E ethanolamine, serine % Utsugi #,3 choline (3 Weeldon-Collins #:23
G, cholesterin 3. Sperry-Webb .2 553 Bragdon #9112 X bl L.

L JEERAEUL R 5 DT 2%

1. & =

ABbey KOMERIMRK & X5 23 1183 L 51 DES OESHC X h#920 %03
MASEL, thiouracil, 4, L <% thyroprotein Off Rz o i #ign <, KT L
LuvFind, DES YR U TRk R OB MaSE L fo.

BEAE DO B9 ™3 thiouracil 0.2 % DAIZEDHA, 12840 w71 S~8 @M 4
TRIEOHHINS b, EHRCHED AL SO TR 4EBOREBR T RS8R, 1
16 H 4D v+ 0.1 %% C I 2ol b W3 hi.

% /- thyroprotein 0.02~0.07 %% 42Tl 6 B4 & CRE LM, 124 TEERL,

Table 1. Weight gains for 9 weeks and weight of organs.

Group J I 11 ‘ 114 v
Tnitial Wi. g | 740 765 795 803
Gains g 555 662 687 697
ratio f 100 119 124 | 126
Liver g | 24.9 471 a1 | 479
% | 19 33 2.7 ! 3.2
Kidney g | 12.4 15.1 14.2 16.8
% 1.0 1.1 1.0 | 1.1
Abdominal adipose leal g 2.2 23.6 13.0 19.3
% 0.2 1.7 0.9 1.3
Comb g 14.3 2.7 7.2 2.1
% 11 0.2 05 0.1
Testis 10.1 ‘ 0.52 0.70 0.40
% 078 ! 0.04 0.05 0.03

1
Thyroid mg 79 : 123 140 94
mg % | 6.1 8.6 9.3 6.3
Adrenal mg ; 200 226 201 201
mg % 15.4 15.8 13.4 13.4
Anterior pituitary mg 10 8 6 ‘ 5
mg % 0.77 0.56 0.40 0.33
Av. bd. wt. g | 1295 ' 1427 1500 | 1497

Group I (Control) and II were fed basal diet only.

Groups III and IV were fed basal diet containing thiouracil (0.01 %) and thyroprotein
(0.01 %), respectively.

Groups II, 1II, and IV were injected with total 2 ml of euvestin sol, 1 ml of which con-
tained diethylstilbestrol, 27 mg and its derivative, euvestin, 3 mg.
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HECIX 12584 O v > THERED I 2 5, MO EGHAREE SR

ek thiouracil 0.1~0.2 %, thyroprotein 0.02~0.07 % DIEATGLCH L, 4k
WERAIRIE A 001 %k LA L, BB R Lz L85, Zhbd
it DES o X 2 8@ ahdc i e fER L e,

2. B B B

B FIRARRT % thiouracil, thyroprotein K G 57z Hoic DES i Ho gl
L. EIBFEARBCKRENL LRI 2. HIkERE: DES XK TH#ik L, thiouracil
DHFETE itk L, thyroprotein ff F T4 L T ik £, thiouracil,
thyroprotein & X b RS OIER2 L Hbiiic.

S, LY ORI R A Y S 3 K CHIE X R, DES EHOEE AL

il DES 44 3 RIS BIC e~ 23 A Hivtc. DES JLEE -G K o 7] A i
Thbhtehohe BT 5.

BT b IR L B DES YN X KON D te M BRI CLE b I b7,

FERFHER: () 13 DES 4 3 R e dZignsiled bittz. Lo L DES HHKN
BRC, thyroprotein SRz hic->& thiouracil ffHK CHINLR A 7ghDfc.
L7 L thiouracil X G & S I HaN 6 i AL 45k L 7. % 1o thiouracil, thyropro-
tein O BLFHBERCOBED B B & 3 & SH O JEESRE ORI L Cx 0BT
LA THOk.

3. B, MAo—BiaR
I © 3% 2 1R & 5 RIS e T DES YN & Dok 2 i Uisiae g U, A,
KoM R3Tehvot-.  thiouracil, thyroprotein KiZ DES XX b &L e L o h

TSRO 2 £, 4f5aRL 1.

‘Table 2. General composition of liver and leg muscle.

Group : I | 1 111 ! v

Liver Moisture % | 71.05 69.47 | 6877 |  66.60
Protein 5 22.05 2095 | 2089 | 2062

Fat % 2559 429 ! 5.63 9.49

Ash % 1.52 152 | 154 | 1.45

| :

Leg muscle Moisture % ! 75.10 75.32 75.51 i 75.05
Protein & 21.04 2181 | 2191 | 2211

Fat % | 185 251 | 181 | 177

Ash % | 1.23 120 | 121 . 1.16

A ¢ R DES K G4 Ao 8 U 1o pMiuc % & Sindofz. DES G X
D &K CIRISIEHESE AL, HIFEEM Loy, AREHEOMEIN: DES Kthd
DR LA BT E lenotc. BEHE ORI L UTo BN E & S iEi& &3 thiouracil
3 L O' thyroprotein RO GER{, ZOWNIREIHRCTH A BRI,
4. FFEE, A, miFOREEAER
&, B, MEOIFEMRIIEE 3L ) ThHhofk.
(1) Frlo B AR AL
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Table 3. Lipid composition of liver, leg muscle and serum.

Group 1 ’ 111 % H 1| u | om ‘I v
Liver ‘ Serum
—— s e - e [
Total fatty acid % | 252 ’ 418 530 @ 7.18 ‘ 024 - 407 | 610 | 476
Cholesterol %. 0.50 0.75 0.66 072 | 014 ; 0.86 1.04 1.14
Free/Total \ 814 | 658 66.2 | 68.4 300 | 49.6 61.6 58.7
Phospholipid %' 3.05 | 3.29 339 319 § 016 @ 128 2.02 1.59
Sphingomyelin-P,%P-lipid.  10.2 6.0 14.1 9.6 } 7.2 ‘ 4.7 7.8 7.1
Ethanolamine rm/g 1 10.2 10.8 13.5 9.8 i 0.48 | 1.32 2.86 1.48
Serine sm/g | 145 i 151 1.72 1.25 0.34 ' 047 0.50 0.45
Choline mm/g | 217 | 267 27.9 26.3 | 1.77 . 2040 | 28.10 | 16.10
Total lipid® % 398 \ 5.91 \ 7.05 1 900 | 036 ] 517 | 773 j 6.23
Neutral fat % Tlipid 108 | 316 | 426 | 566 | 167 ' 586 | 60.4 | 56.2
Phospholipid @ T.lipid 766 | 557 | 48.0 35.4 444 1 248 26.1 255
Cholesterol % Thpld Po1266 1 127 ﬂ 9.4 8.0 38.9 ( 16.6 135 18.3

Leg muscle % Total Lipid=Cholesterol

Total fatty acid % 179 | 366 | 168 | 133 | TPhospholipidNeutral fat
Cholesterol % | 013 . 013 012 ' 012 Neutral fat=1.046X{Total
Free/Total % 902 | 886 | 836 ; 87.2 Fatty acid—(Cholesterol ester
Phospholipid % 074 | 091 | 0.86 | 075 %0.73--Phospholipid X 0.67)}
| ]
Sphingomyelin-P,%P-lipid| 125 = 145 14.8 12.8 ‘
Ethanolamine rm/g | 3.01 3.51 3.04 3.23 ¢

Serine rm/g | 053 i
Choline nm/g | 5.06 | 5.98

043 | 039 | 042 |
| 824 | 627 |

DESAVEC X b fEEE 2 Z b e & 5 iita ki L, HIER AL 7=, # thyro-
protein X FJED HIMAsZ L. Z O BINE Ao X 5 R P L30T
2 RF Y v, BIFHCEEN L0, Lo L DESZ BB TN B BN L bl
H, 2v A7) v AR T 257 ARIRROL fo. BIFEIC-OWTik choline BEDHEIA
EIC A bivte. ethanolamine (I thiouracil XT3, serine, sphingomyelin
R AREEN L S e Ot EICIER O pattern (LA RKMPE O LR L F L TH Ok

RS OHAIMT DN Tk A IGE DR, JFRIMIE~D BATEBICL 53 D0, 55
CEEABRLER D B D BINIC X 2 HOIEBIE R, L L BEEBIEHE, =v 27 ) vicd
Wi, PHEIEHOEN L 200, BIEEAKL Db BHEEHO SlEE S, o
LBAESILA [ & e 2 CHEIL T B Z L2 2 bivb. mmw sV B JEE A BT DWW TH
MERERE D A4 BRBHEREIFEOZNR I VR THBZ LI FRILCANTLHLA T 5. 9% 1
estrogen HC O TPEH AR LS B8 ) I oW TUIRIEN b 5 B3R EFEIT 2R S
W E T 53034 < Westrogen L1y A lipotropic action #7832 L2 L bivic.

HURIRMERE DS IETEAINC K 3 B L MBI fE 2 2 2 23 K 3 O PidRIEHiIC 2T
W S N PR T estrogen & L A2 HIE ST AR C R s OMn AR Th 5
LA Ate. BTHEIETIN estrogen J¥AC Lo T AR A T Z L3 Ranney 5,50
FOMTLHLRT B, BIFHAEMNZ O BEHIL T3 Z L MHERED EAM DD
bink

(2) HADIEEL
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DES RG#iMElgsi dRghisi% v, thiouracil, thyroprotein R/ #N& L/

Dyotc. BEIEED, 2 1v AT v R L S REDD bt of.
(3) MuiEDHSE A

DES, thiouracil, thyroprotein 4 Kikv3h 4 DES #44- L -> T lipemia & 4L L fc.
MEFILBL, PB4 &0, R HERO FH A ook, SR bR total
lipid X fB MRS RS, BIEE, = v RAF 3 Y IO W TURE D et Lo L total
lipid o#gnE thiouracil XC#75<, DES K L0 thyroprotein X TixiE R T
Hot.

2 v AT Y Y ORIMIEEYOMINC X A R E . BIERIEE L <L, R
» [EREc, DES 4o 3 K&t thiouracil K¢%y5<, thyroprotein Xl DES
R LOUFic e Bbichote. BilsE H choline BEDHVIIAE L <, ethanolamine fEZ LoD
¥, serine, sphingomyelin ICiTX3EMRIh07. HXKMmHEIFH © pattern (X 0
FRICALT VB 2 LA DI FRNE s 2 77 L T,

4. RERAHE PIKIRMREL DERIR

(1) DES »5E S RFT 480 5 ¢, [T thiouracil, thyroprotein % 4%/
FT5 TR T B LOITFEL L THHEMENIcH 2. DES & thiouracil Ofif HiC
X o BRI oA DES BLAEDA 2 72 b, BEIE, misiHe DESK X vigkL . L
LA A BACEE b Aifehs2fc. thiouracil %412 X DT AHMECOGEEELICT L, 1
HIEOZANSERL T, fedmHlEO®RENE <, HWIFOMMH~DOBITLs <N T
DESR & hffs@aike /oot Bx bh s, JEiikTs thiouracil KCix DES i
$BHzk, AIEN DESR I bl e o il 5. M= =7V 2 DES
RTE% b, thiouracil RCI HICHEE O &2 B HREEIEDOIL N 5 bl s.

L2 L & Oy thiouracil w X 2 {GHBED(IK T 44 LT DES w3 % thiouracil
WMDY = O X 5 BB 5 & iF, DESIT & 2 iF i & HUR MBI T Ic L 5 &
2D LET UL, DES OEEH R MO FCREkshb L LTh
thiouracil Ko ZEMEE AT 10 L 5 e cx 3.

(2) Thyroprotein K CiT HURBUI IR L 1313 R HC DES 1 L 2R AHMiI L 72,
7o DES L % e O K, B0 AZHHIL 7o3, DES 1 X 3 iy, Hiso
W 2 7s0s01z. 2 04T DES D FRIEN FIRIBMIEOE TIC X 2 1 eeiE, =
DIETCH L2 1 O- 1 7e 58 Cleloicz b #Hl & s, L Lk DES
X, thiouracil KL LICHBERE Lo &, s, =2v 27 1 vy M DESKU T D
FedaofcZ &%, thyroprotein 3475 Mtk & 5 thiouracil &0 K/ HABH L
<% DES D UEFRhEA HIRIEMETEIC 1N1C & B &5 2 7o 3¢ thyroprotein X o [-50%4bL
TERBEC E .

I RRRMTE A U X 3 K S DRFT acetate 7y b DRSSO BT IHE X L B 03, H
IRIFBERER TR L fo 3 % 2 O CIERE A BRI SR E L OBV L L BT 5.
DES U v - ORFCIL BIFHE D /A 6k 3k ED B 372 & 3509 L SR 3. L0 TR
thiouracil & i thyroprotein [X-CITHLCOINHMIEL FHAC B b X, BERR
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DES R cAmigimc L oT#&R L, cha ML Cnfisd DESKM s, M
Feco sy RIC U CIEIFE OS2 A e Bind 555, #ELC Y 5 Brsisp o E
M DES K X KTl 3 icdic Allgh, BT T DES R T /eofcr#r b
nas.

(3) 12k DES (@ & 2 IR UL PRI EEE A ¥ %2, (GHRE FF 2 2 L icd 5 &l
Etc. HRIOSERC DES O IsF Gl 2 O3 aR L U T4 © o IR & &
b DD LRI B U7, Z AUk L T thiouracil, thyroprotein £z X->T
HURIRMETE A 2 2 oS, HURIR e i3 A 83 ba Aofehy,  KERRIEiEseE, i
05, WE, mif=zr 270 %W T DES o248 4L thiouracil 3 L ¢¥ thyrop-
rotein D ERRARIE R BIch ot 2Dz L DESIC & 5 RIS %L TH
IRERBESECIIE BN TN/ L2 B, INHRIE O SR RUREEE O (KT Tk
W3 56003 B/, oz btk jlic DES 1ok % lipemia FJ§H K # D
thyroxine -4 CHOBT 3 2VEM Lg\ 2 & 2" 295 oMmys PBL, MiiF=v =79 v,
HURBR TR b B Ao HURIESHE & DBIR2 H ORI L 3T 3.

T BIERA B thiouracil 54 X % 4K IF 85 h07s, DES QLB C 8 I 5 0k
thiouracil & X 2GRS NIC L > CaRiER OWE LIRS L, hcinz T DES ioX
BEEREO G HRIIe DO IR A b A Z L L B LB L DB,

IV. 4 9

¥3 7 He, R 750~800 g o Fh v 7 5k v FEESIBIC S35k v= >, euvestin
sol (1 ml #t DES 27 mg, euvestin 3mg) % 7 2ml Z FEYFL7-. DES 478 H
(DESR) m4k thiouracil (fid¥}rh 0.01 %), thyroprotein (¥ 0.01 %) #HERHL
T 64 HISMHE L, MEEJIEAA O MK & 5, Rlox 7.

1. DES #:4)3 KTCHy 20 % D B bR ORmA 2 b,

2. FARAET S HL thiouracil, thyroprotein RKCiA Lic. HIBFILAR TRZER
nots. HURIRALE thyroprotein RUT M & k327 <, DES K, thiouracil KGH#ik
Lfc. DES #4SC 0y, BIIEEHL, HolR S0k, BRI ESRIENL,
DES Ki#-kT, /o thiouracil KT HEHD 6 L5277 1.

3. DES B4 CH O kaaik UIEFEH L, HEAE, KoCkREZR oot B
DES X, thiouracil X, thyroprotein R I§ic # L, DES KCiIsd M O# 2 {054
Tt MATE DES R L 7csth, FRO -BERSEH R & RENIeh DTz,

4. DES ZLB¢ lipemia #4:U 7. = v =5 7 i3 6~8 £F, BEISENTL 8~13 /%, #Bls
B 14~21 501 Ut BSIT e =) v, =2 /=7 2 VEETOIIMEZL {, =
VAT U v LR AN U fc. 2 b 0%t thiouracil REE LI L0k,

5. e Bk DESHLFRCA-RTHII L o AR PR I OB X 2 $ D Thote. B
HEELCil= ) Y RBRHIINL, =2v A5 U vid= 27 ABAHEIML 1o

6. AfFC DO\ Tk DESR CHMER % o ohiid 278, £ OMORK IR &IC %
VA RSV a Wi/ o
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T

7. DES MU0 X 2 REEHSINC ST L il HER SRR AR & 0 & E 2 b,

FEO VR ARG 75 2 SRR B0 DI FVAEBLC T O e RS D, 7
iy &N ATE LR TE e B 5.

z £ W W
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Summary

Three months old White Leghorn male chicks were injected subcutaneously
near the neck with total 2 ml of synthetic estrogen sol, which contained 27 mg
of diethylstilbestrol (DES), and 3 mg of euvestin, a derivative of DES, in 1ml
of aqueous suspension.

In addition to the treatment with DES, both thiouracil (0.01% in the ration)
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and thyroprotein (0.01% in the ration) were fed for 9 weeks, and gain of the
weight and effect on lipid metabolism in these three groups were compared
with the control.

1. The hormone treatment caused growth stimulation, about 20%, in three
injected groups.

2. The weight of anterior pituitary showed to reduce slightly in chicks
fed thiouracil and thyroprotein with the hormone injection. Weight of the
adrenal was little affected. Thyroidal weight showed no change in chicks of
thyroprotein group compared with the control, but was increased in two other
groups. Weight of comb and testis was remarkably reduced by the hormone
treatment. The liver was enlarged. The abdominal adipose leaf developed
markedly, most striking in the DES group, followed by the thyroprotein group,
and the least in the thiouracil group, which was 6 times the weight of the
control.

3. The liver fat content was increased in the order of DES, thiouracil,
and thyroprotein group. The liver fat content in the DES group was 2 times
of the control. In the leg muscle fat content was increased in the DES group,
and no change was shown in the other groups.

4. A remarkable lipemia response was found with DES injection. Concen-
tration of serum lipid reached to 5-8 %, contrasting with 0.4 % of the control
group. Of the phospholipid, choline and ethanolamine-containing form was
increased remarkably, and of cholesterol free form increased. The effect was
the greatest in the thiouracil group.

5. Increase of liver lipid in each group treated with DES injection, was
attributed to the increase of neutral fat. Of phospholipid, choline-containing
form increased, and of cholesterol ester form increased.

6. On muscle lipid, neutral fat was slightly increased in the DES group,
and change of lipid composition was little in two other groups compared with
the control.

7. It was suggested that the thyrofunction stood in the secondary site for
the increasing effect of fat deposition by the DES treatment.



