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Enviromental Control to Sexual Maturity in the Domestic Fowl
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prevention 375 Y, \WAWARHERFIRIN T WS4, ST I 24 5 FENEE IR,
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Fig. 1. Body weight, anterior pituitary, testes and Fig. 2. Thyroidal 113! release rate in cockerels
comb weight in growing cockerels. at different ages.
B Testes k---Regression coefficient.
[J Comb Each point represent the average of

Pituitary measurements on 6 cockerels.
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Bk 5 WAEEEINCR L Tu 2023 2408355, & OHBO DT, REERNZERGIC
Hypo- % %\ % Hyperthyroidism OFFiEic L b, FOWERLRITE 2L, ThbbARER
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D 2 BECAMT THE Uiy, SEREMEBRMAL, TRARTSE, ORI, B, IREESERES LT
AFRIRE T S A I e U e, PUHVRIEANS SRR O 2 7+ 4 & — b (methylthiouracil) % F\»,
P EREE, — AN 02 % L TingLTc. & OFF B DR A BRI T B A
%ﬁbf,@ﬂu%%%ﬁkbt-&%$®ﬂ%m@ﬁl@,Wﬁ%iﬁ%ﬁm%(bdﬂiwﬁi
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Z#XLT(%Jﬁm,waﬁﬁﬁ%,ﬁ@ﬁﬁ,Wﬁ%ﬁ%iﬁﬁ%&%ﬁmﬁbt.TEWﬁ%
X, EHICT € b SRR, HERRE R vy Tl OREC AT KR H Lt BURBR A8
#Emmaz%;+*9~wgﬁ@@ﬁm%ﬁb,ﬁ%ammﬁﬁﬁHG&%#zt.&%#@ﬁﬁ
S ATE R BT X D B L, FIARAT MRS L > I ORREITIE, BRENEMAN (1945)%
@ chick assay D% FHUC.

2 &
SRR AIET S L O OKE 100g % b EitE —HEERRTIUE, Table 1l DLEHYTHS.

Table 1. Effects of hypothyroidism on various endcrine glands and
organs of growing cockerels

! Ist experiment 2nd experiment

]
|

hypomhyroidism | Control hypomyroidism | Conel
B | MxSE | M+SE. M+SE. | M#SE.
Pituitary mg 0.62-= 0.02 059+ 004 | 074+ 005 0.58- 0.03
Pineal mg 027+ 0.03 032+ 002 = 030+ 0.03 0.35+ 0.02
Thymus g 004 001%*| 018+ 004 | 005+ 001**| 033 0.03
Thyroid mg | 1450+ 198% | 8884 059 | 2032+ 192%%| 1026+ 0.78
Parathyroid mg 0.34+ 0.06 0.65+ 0.13 | 0.52+ 0.05 0.49+ 0.04
Adrenal mg 876+ 0.39 940+ 0.66 | 1127+ 038+ 945 0.0
Testes mg | 8830+2054% | 2699+ 397 | 19180:-5183° | 88302030
Liver g 356+ 027%%| 201+ 007 | 324+ 0.19%%| 240+ 0.14
Pancreas g 019+ 0.01* | 024+ 002 | 026+ 001 0.28+ 0.01
Spleen g 009+ 001%*| 014+ 001 | 0.0+ 001%*| 0.17+ 001
Vascular body  mg 1.84+ 031 127+ 007 ‘1 236+ 0.19 253+ 0.22
Bursa of Fabricius g ©0.09+ 0.01** 0.23+ 0.03
Number of birds 1 5 1 5 i 12 \ 12

| 1
Each value represents mean weight (M) and standard error (S.E.) per 100g body weight.
#x ---Significant at 1 % level. %..-Significant at 5 % level.
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(3] MEMFM(CR(FS Hyperthyroidism o7 - . .
- .g éo% 20 Z - -g” éo :_gn
AT OHEERIC 35T, TOH 4% 3\ T 90H I52 iig
& D, PEERSAERTOR L s h s 120~ §§§1u ? ,w§§§
13054 % T i L 7= Hypothyroidism (1, SR / ”ﬂ Rk
S ORI A R UGHE S B R A b 0 ' o
A3, AZEFRIT s\ Tk Hyperthyroidism o4 o ‘o
R RIT T DTl % L. ?5@“0 6 g
Mo & UF & §§;5 z g7
TEBRE 2 AN T e o k. gﬁg ZEE
551 AIEER Tk TOH 4o B v 7 4k v o | 1,
FEIER 24 oV, HURBRAIE K ks X oW hyp(s;:j'llt)?rooifj . Normal
FUXD 24 (4 12 3) (eoirie.  SORRAA ST Fig. 4. Effects of induced hypothyroidism on
TRIBTMAR L, TaRRET 4, HURI e ¥ &R testes and anterior pituitary weight

and gonadotropic hormone potency

T3St X OVIRAR A HTORBR & kR, HHERRREL
o. 783, FERUT AR A 2 O 2 BB LR IS L D b O Th 5. SRR
FRiC 3\ Tik Hypothyroidism i & Fasoib il L 7e 235 4l U 72 b o ¢, B0 o @ |-, Hyper-
thyroidism (ZE5-3-2 & O, A ks T 7.

FOEARRT 45X Hypothyroidism D44 » R, SEHFENEE, 7w b v & b, MRl L
Y IME OB AT AREEF Y, HURIRAIE SR G Todocasein 73325/ Cds 3 B LALELD o
B2 7Y IR RIC 0.1 % OFETRAG Lz, 7 e 2 — 5 3R L UCoLsiz B
% DT, lodocasein DLy LTid 0025 % ICHINT 2. B dRISE S L O F bR S i ling
Ve v Sl ORSEEET R FERC S 707,

A2 HFRBRCIL 0B & O HTEF L 7k BB 20 Ta ML, 3 BeiEo> I-thyroxine B4 & %)
MK D 4 A% 5 MCINTTHY SOH AT U otk, Ailal ko TR HE A4 7 D t. HEShC e -
thyroxine (L ERASFA WD & DT, 8 VBICIGH 307, H2HHIT 607, 3BT 907
e RS, A RSO BT ESF L 2. Thyroxine FE4TENE ScHULTZE and TURNER (1945)3®
DFEFICH D thyroxine SMURABEIC L TIRFE L b D ThH 5. /bbb, LROMEO 4 0k
B, MERDFBHIRI LD, 1L5ke (1200) THL, = OBOMEIHA, 5D HkEs 2L
T RE 100g 25D 27, 47, 67 LPUELC. CHAREEERRCEETAE, 1 13% 0, 1343,
07, 607 FL W07 1725, bord, WREFBRMAMICIY L5kg X b bk, KTFICIS
\Te2LB2LNBDT, 1.5kg X DL 12 SA A X D EENFHUE, 4RI, BUHREY b
DEFHRIZVZ LI d. Lo LSRR AWREN S, HHOM i fe>T e 12 4
(ScHuLTZE and TURNER, 1945)% %1% 44T, 5L 5o DFMRTZETH Y, 1o, = OEBRO HH
ik, 3level o thyroxine JE:4Hc X 2 HEktN/c%d o< 3 2 L ¢ B30T, Haidsitpamg, -
g CRIEC T 2 0BT e L s e,

23 %
1 ESHROATEAS WSS X OBRAE A AR 100 ¢ 34 b E(GGoRaslE, Table2 0k 4 b C
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b, ZIUT LB E HIREAEREX OHJL  Table 2. Effects of hyperthyroidism on various endocrine
B ST A D% 1/3 T b (P<0.01) glands and organs of growing cockerels

Blop | Induced Control
BEETLME D AR FHE L T b L I ‘hyperthyroidism| =777 7
Hx b CORECKG S, WREE [ M=SE [ MESE.
bt A s ) Papa Pineal mg 0.32+ 0.02 0.354 0.02
SWEBARL TS, Lrl, £OE gy g 0374004 | 033+ 003
AR ETINCIATE Tl ot e, THEE Thyroid mg 3.58- 0.27** | 1026+ 0.78
AR 4 b X RIC ERiR L T E <, i, Parathyroid mg 0.501- 0.05 0.49+ 0.04
Wil 007 77V o BT HURIR AR Adrenal mg 9.50:- 0.36 9.451 0.50
LR e X USRS L Tt S T'estes mg | 80.70:+-15.48 88.30+20.50
s> Hypothyroidi CHsU R Liver g 2.73:1- 0.10 2404 0.14
W, ko> Hypothyrotdism (8507 SR pyyores g 0281001 | 028+ 001
FRA & DM & 73T b D THSA, WF  gpleen g | 020+ 002 | 017+ 001
N7 OERMD AR E S AD  Vascular body  mg 2214 025 2531 0.22
Io. Bursa of Fabricius g 0.26-+ 0.02 0.23:+ 0.03
O E VT ARARAT PR R AR v = v T4 Number of birds | 12 i 12
AFERL, TFARRRT Ak L OHURIEE W & & **--~Signiﬁcant at 1% level.
LI Rz Led oA Fig. 5 ¢h5s. oh M.:--Mean value. S.E..--Standard error.
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cockerels
Fig. 5. Effects of induced hyperthyoidism Fig. 6. Effects of l-thyroxine on pituitary, testes,
on testes and anterior pituitary thyroid and body weight.
weight and gonadotropic hormone Body weight
potency. A Thyroid weight
B Thyroid [ Pituitary weight
Testes B Testes weight

0 Ppituitary
B GTH potency

X, HURBRAHR- S O TIRMAETAEMEIR R A v = v TR e B/ WERIRL T 5.
2 [EBROME, HUKE, THIERETER X ORERE S Ok Fig. 6 © r kb HURBE R,
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thyroxine FES4IEASTRIEIC { HARZEL {/HE L, 131F 1/3 Ofix/RL T\ 5. Z T thyroxine {£
HIEDFRREABIEL T\ 53 2 BT, FEOY » 2 — 7 vibEOER L FEE TSH O5WHhc
H32bDrE2bRE. UL 307, 607 L0 907 EHIET, KDk O OHCEL VHER
BB DI, BFHL 307 HYT, TCK, TOBRMEORMCIEEL cicd e lbihis. #H
RECI\WTIE 90 7 HEHEETOXR, ELVSEE D by, BHREERTE, WIhdEHEC
WNTHIENE D, L1 907 HEEHETIES LWIEEEN AR, SHEL oM RO
(P<0.05) 2B b, Lal, 307 & 607 HFE TR, MM L o BT 750 223D bl
ote. Tods, SHRIETIL S Wk 4 PSS i B Faiidtcowc XL, 90r EYETIE, 20
2, BT DRBIKAROICEE oot B0 MSE Th 2 TIRARERE R, FHREROR
By, BIFABEOMEREZRL T,

z 5

ScuuLtzE and TURNER (1945)% 1, mEHhoOHEOLV 7 kv L Eifiry 7O v O thyroxine 43
WRAHEE LT, KE 100g 24 h L THIKL TW 225, 2 OMHIgECiRbE <, 6 Ha % T
H4 OB TIRATEKTT B L AW L T 5. ik I8 & H\vTo thyroxine /3
M5 W BIL, PREMACHANDRA et al. (1958)® MeLLEN and WENTWORTH (1958)*%, PipEs et al.
(1958)3" 35 X ¢¥ MUELLER and AMEzUCA (1959)W 75 ¥ OW&ENL 548, b DA % DO« DF
FEA IS L RIT/HT THIK L THIUE, BN S IE DU NMER R L T B, A
S (1] OEBRIC R W TEALRIEA D, 131F, 2heEixfTL T30 ThHsA, ZOFERC
¥ % release rate ¥s L of I8! uptake (X%, 100~115H4 0 M:EPIC A% HEHTE TIC KX
&, FNDBRICH W TUTFEIR L 75D T 5. Fig. 3(B) ThAbI3 X )T, ZHuRFHsEDIRIE
LHR LU CTE21BE, L DMEENEE CTH S L i clbhs. —#ICHAREE D thyroxine 47
PN L B BR A A L Tl b, FREEEIER O MR/ @ 3R b R & <, SCHULTZE
and TURNER (1945)32 HorrMAN (1950)3 35 1 0¥ BIELLIER and TURNER (1955)% 7¢ ¥ i3 R &
HURIIE T & ORNCE B BIRAMAET 5 Z & 238 L T\~ 3. MiTcHELL et al. (1927)*, KIBLER
and Brobpy (1944)® 35 L 0F BAROTT and PRINGLE (19443905, 8 XT w3 L i, pEeR 2 Fm
KRR, 13IF-FH LT 50T, KHEBR THHAT release rate DZEFNO @RI R EICHE S
HERHROBEE RLICSDTHA 5. LL, HERBEOFHOFEEN release rate DA ITHE
DTEZ B ) LROBLD LAIUE, HUREAETEATED b M r b2 DBRA 0 O & 7R
INs.

FORIRHERBINTT & AARRFSEE O BAR A 1850 U 1o AGRC L 2 JOSERIC X iud, Helayk @ dicin
90 B4 o geEtge s T o 5 BEEc ot 5570 Hypothyroidism o | [F52ER T4, F4, 70H
4 X b S0Q I do7c 534 Hypothyroidism D 2 S8y TH, 120~130H 4 O fFHER B LU
ENEKORENDHEEL T, WIS AFOMEE I N T B RETH DT i, OO TIE
PRATEMERR R R v e v O Jiffi % Zdud (Fig. 4), HHREARZECE W THREICEWEYRL
Hypothyroidism 1= & 2 MMFWEHEORIHED, e L TTFTERETH 2 Z L ARL T 5.

PESR Hypothyroidism O AFHER0RE T-BIC KT 3 [ DT, 2378 b 8-523% % 4% SCHULTZE
and TURNER (1945)*1C LAuE, 12584 ORBEEY ) ~ 2 m v 7 #1335 0.1 % thiouracil %
B2 T IS ES TEBRUCRCL, BRERCIIATEOEYRDRNPOICLBMU TR, i, 2H
ikt 0.1 % thiouracil ZIE U TIA4L, 1284 CRELCHEEE L 26 YRR O BT R
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WE BRSO A S8 T\~ 5. ANDREws and SCHNETZLER (1946)® (¥, B~ ) ~=wm vy T 6 H4

5 144 ET, WHALADED thiouracil ZETRHICEL TIaHL, 01% a5 TIERERD
BEDTR R AR R 2L, 02 % 5Tk, ILICHENRELM D LiBXT\5. %1z, GLAZENER and
JuLL (1946)® 4 RS/ B A 1T/ VR i B A 4L T\ 3. & © X 51 Hypothyroidism o33
AT U TSR 3 L0 5 3D < e, LA KuMaRAN and TURNER (1949)%)
1T 0.1%, 03% +Xr 0.6% o thiouracil %, Hfsv 2w vHic, 1HS X hiGE5L T 6,8, 10, 12,
14 % 100 16584 TREIRE I LicEia, 10,12, % L 08 14384 T, 01 B 58 CIERERER
BEGIMASRSEEORE L, FOMEMERUL LTS, Z0X 5T thiouracil 351 X O TR
¥ 5 - Hypothyroidism (& »2 U~ T D 5L —B & K\ TC\~5%%%, METes and CHANDRASHAKER
(1948)" DL, FOIHIT, W BhOTRBE G52 53D THA .

T, BRI PMS & HEHL T3 rat 35X 08 mice 1 0.1% thiouracil g5 1 7
SEERT 35\~ C, rat ©l3 thiouracil 73 PMS OFEAHIMNL, mice TILW U HEL TW5. £
OZPAR L U CTHFHE rat (3 ER (Optimum level) DL RO HUIRERA A=Y 235D, mice TIX, %
DT B0 TS LN, B B \WIMEERO AR thyroxine level &, £ DJFK %KD T
D, TOX 5 o PIETHRER S L Y O BETIOREED ik 0 X 5 Ie FEERFE R OA-BAC AL TV 3
LorEzbhb. Tihbb, #Hid Hypo- & 3%\ ik Hyperthyroidism Op#1%, th ZiFREL 1
FLEE, BRI L RIS D, T REITA FAORAYET I O L b AN, chedk
VW, T b B PR thyroxine BT /A IR B AHEM L oo L VBRI B.

RREDOERLEE TS L, WTRLESTECOWTORENS L, AFEROMUFEIEO L 51T, Hik
B, L < 120~130 4 O MEAAEANCRA COMEAL M UIcd DTN,

o X1 BRI OBERETUME X A0 & OBIMRA B L T AR [3) DFEBRA MG L TAH B &, TOH4
I v 50 H o io7o % i Hyperthyroidism DOZEEBRIC IS\ TE, RN S L 2T, 12
YAYERBE S LAY, 1, 9OH4 X b0 I-thyroxine {F4HC X 5 SOH i i>7c 23%# Hyper-
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Résumée

For studying the participation of thyroidal function on sexual maturity, the following
experiments were conducted.

1) Normal thyroidal function was estimated by thyroidal uptake 9 and release rate of
isotope 113!, for a period from hatch to sexual maturity. Twenty four S. C. White Leghorn
cockerels were used in this experiment and the function was estimated at the 85, 100, 115 and
130 days of age using 6 cockerels each.

2) In the first experiment, 10 White Leghorn cockerels were divided into 2 groups, treated
group and control, 5 birds each, at the age of 90 days, and to the treated group was administered
0.2 % thiouracil mixed with basal ration for 5 weeks. In the second experiment, 24 cockerels
70 days of age were also divided into 2 groups and the treated group was fed the ration containing
0.2 % thiouracil for 50 days and control only the basal ration. Immediately after autopsy, the
thyroid, testes, anterior pituitary and various other endocrine glands and organs were removed
and weighed. From these results, effects of hypothyroidism on sexual maturity were determined.

3) Effects of hyperthyroidism on sexual maturity were estimated by the following 2 experi-
ments. In the first experiment, the degree of sexual maturity of 12 cockerels which were grown
for 50 days on the diet containing 0.025 % iodocasein was compared with that of 12 control
cockerels receiving basal ration, when they reached 120 days of age. In the second experiment,
20 cockerels 90 days of age were divided into 4 groups. Each group was injected every day
with 0 (control), 30, 60 and 90 7 I-thyroxine per bird for 50 days and the degree of sexual
maturity was compared.

The results obtained were summarized as follows:

1) The thyroidal release rate and uptake 95 of I'! decreased gradually until sexual
maturity and these tendencies were relatively rapid until 115 days of age and afterward became
slow.

2) Hypothyroidism induced with 0.2 2 thiouracil resulted in slight promotion of sexual
maturity and GTH potency in the anterior pituitary was significantly higher than that of control.

3) On the other hand, hyperthyroidism induced with 0.025 % iodocasein and by the
injection of 1-thyroxine, slightly retarded the sexual maturity, but the retardation was not
significant except the 907 I-thyroxine injected group.

From these results, it was considered that thyroidzl function participated in sexual maturity
by way of pituitary function.



