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Studies on the physiology of thermo-regulation in the fowl
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IV The changes of the release rate of I!31 from the thyroid
and of the thyroidal uptake of 113! in anaesthesia by
urethane and heat treatment after anaesthesia
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Table 1 Summary of details of technique used in the treated birds
to obtain anaesthesia by intravenous injection of urethane

[ Time 1nterval

Dose of urethme

No. of | Live wt. ‘ o between
Group ‘ | Total | Inductlon Ad)ustment ln_]eCtIOI‘lS mdc‘;cltm’t‘
ocks | k | dose | injections, |- - 3‘_1 . as .
¢ ? g | mi. ‘ total mi. ‘ No. Total ml. adjustmen
* S O FUR P — i injection
- T : ‘ [ [ ! )
Heat treat- | 375 l 1.5 ‘ 59 i 17 Loz 4.2 . 2 hrs. 20 mins.
ment after 300 20 | 7.8 23 |3 55 3 hrs.
anaesthesia 369 \ 14 i 63 | 1.6 } 2 4.7 ' 1hr. 40 mins.
— S S SRS SR , U R
Asesthest oo |20 5824 2 34 40 mins,
naesthesia ~ 354 | 1.8 ’ 4.5 ‘ 2 l 2.5 ‘ 40 mins.
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Table 1 \/RL7z X 5, 2B 1 BEIOESHIBEAFEED 720D & O T, Liic 2 FERICEST 5.
T DK 15~30 S ERICHED TR 210 2 [0 H OFEGH2157 07, 2 M oEgtEo 1.6~2.4cc %
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4, 6, 8 K¢ 10 BRI FURBRIRAL O g THE 2 Ml LTz,
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WEEOEE X 1T7e ) LT, FBS ~6 rFEc s THHEL b 245Th oA, W omER
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Table 2 Summary of details of technique used in the treated birds
to obtain anaesthesia by intravenous injection of urethane

| : - Dose of urethane 1 Time interval
| No. of Live : —— between induc-
Group ! wt. Total \Inductlon AdJustment mjectlons tion and last
 cocks k dose | injections, adjustment
i c g mi. total ml. No. Total ml. injection
Heat treat- | 139 | 202 7.5 39 2 36 | 40mins.
ment after o159 2.00 8.8 3.8 3 5.0 1 hr. 20 mins.
anaesthesia | 449 1.98 72 3 2 36 | b
U w7 210 72 | 36 2 36 40 mins.
naestiesia o 1.92 6.5 33 2 32 | 40mins.
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R X e 18 OREEEDEIE FEEERTH (1960)Y (@ X7c#l h T 5.
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1. urethane FREMRRICISIT ATEMR, M-IECK OLUIEERRD %L
urethane DOEGIETHRICH T, EIHE, WIER OB A JIE Lol Fig. 1 «ORTE
DTh 5.
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Fig. 1 The effects of anaesthesia by urethane on the rectal temperature,
respiration rate and heart rate in domestic fowls

AEEENT 68+ 2F OIRIEEEFCf7/eor:. Fig. 1 2R L7 X 51C, urethane 02 @HOE
Y345 30 LIPNIT, TEHEE, MRECKODMEE O S SR T L, TOB LIED & Z DREE
BHEET B, 6 ~S8EHIB Y 0 XHIETL, 910 BRI R b iR(KE 7 5. = OBEICIL
ISR 38.6°C, MRk 8, QOMEENE 106 & 7 b, 3#IH 1 FlxsET= L7-. KNG et al. (1957)% o
WETIE, LAY ZOBIICIETE LT\ 508, ASEBRTIIZ OBKEIC A, #9220 B
BEE L, 24BEHE LT AR TS0, EEREL 40.U°C, 1EIs 12, OHEERKT 146 & 7c
DfC.

urethane # BRIEEHIE L CHWV 5 Z &%, RIOBIEZ HiYE T2 B4 CELT LI RKEBOFEL
IE L. RARROZESE AR (1955 1By 72 X 5 7 barbital SAOFERAIN L W BV D&
Bbha. UL, ShEOBEGNIERELD RS TEV. AER CIRAREME IR 217
7o 0T, ORI 5 R 18 OB DM %2 1 5 LR D1, £ DZITIEHY 10 B D fk
LR 044 b 5 urethane % V7ol iuE, MEOEH TIIERMOERE LN, RE
BACIT Tl ofe. ZOEWN D, urethane & 7oy, FNCBNICX 5, EBE, FIE
FOUEEE A urethane BERUWC XD CAHRICMK T LIS & 005,  RIEFIET PR L ORI R AX A3 BR
BrahicZ LB Th 2. WEFBEHPROBTLIEMCSH 2  Lavmbi Tk b, MR
MEREC kB L2 BT\ 5. urethane X F/TMAREAICH 2006, FEFHIDUTNIC AR = U,
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Fig. 2 Changes of electromyograph of M. intercostales interni
anaesthetized by intravenous injection of urethane
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3. urethane BREURHIC It 2 HUKRRE 131 o release rate dZ:{,

MR NI ALER 24 770 DO 7cRE D HUR AR 180 o> release rate DZALABIF T 570D L L C
AR A1 T70o7. No. 354 KX No. 370 2 Jlicxf L, ZHFH urethane gEEL%: {j7/s > ¢,
release rate DO w1770l kEEIL Table 3~4 [ZR43 D Ch 5.

Table 3 The effect of anaesthesia on the Table 4 The effect of anaesthesia on the
secretion rate of thyroid hormone secretion rate of thyroid hormone
measured by the release rate of 1131 measured by the release rate of 1131
from the thyroid of cock (No. 354) from the thyroid of cock (No. 370)

Hours c.pm. | % Hours c.p.m. %
| |
o | s | 10 ! o | 90 | 100

12 | 468 793 | 12 : 970 i 98.0

24 | 42 749 | 24 92 | 931

36 | 406 | 688 36 903 91.2

48 395 67.0 48 820 f 828

60 ‘ 385 65.3 60 3 808 i 81.6 ;

72 . 3710 . 627 72 750 |, 758

84 ' 302 51.2 84 . 665 | 672

% 312 529 96 58 ¢ 591

108 ‘ 300 ; 50.9 108 ‘ 552 ' 55.8

120 280 47.5 120 535 540

132 270 458 | 132 ; 515 i 52.0 ‘

‘ | <~ Anaesthesia by ‘ ‘ <! Anaesthesia by
2 0 263 446 urethane 2 - 505 51.0 | urethane
4 ; 260 4.1 4 i 493 49.8 ’
6 280 47.5 6 478 | 483
8 i 257 43.6 8 3 470 [ 47.5
10 260 . 44.1 10 | 465 | 47.0 |

NURBRESAL DS BB K 18 5% 36 ~48H: [ CRaE & 72 27-2DC, 2D L ¥ % 0time » L, Table
3I~4 IR X 5, DIR 12 BE[HMEC 132 B % © 12 [MBREEET O M 24 Tie 0. BRELET O H
PR TP DR OMEFNIITIE R & 7o Tens, SO 1% o 1 BN h o release rate (3 No.
354 710.344 %, No. 370 73 0.409 %5 ChrDfc. ¥\ ~TC, urethane FREEA{T7c\>, HERRELYML S LT
nb, 2, 4,6, 8 JON 10 ReRR D 5 EIHURBREBA O MGIFER MIE Utc. % 058, Hkp 18 o
LR D 0 releass rate (% No. 354 730.248 25, No. 370 230.523 % ¥ fo-o7-. RREVAT & BEDF%
DRANFRE DD FHEM LT Uk, 203 % 02378 Cidies ok, T/t urethane ff
B &b HURE 1! orelease rate (LB IR/ DD L 5 Th B,

4. urethane JFREMZNIEALEEAC 3517 3 HUkR 1'% o release rate %4t

I SLEE K O R A A T DT D FE O HUKRR 19 0 release rate 73 57 & fo0 7= DG, B
“C urethane FREEEZANIEILEERRIC 51T % release rate Dbzl UTe. 0 kL Table 5~7 o
RTHED TH 5.

I RS2 36 ~48 e[ C HUIRBREBAL O Fd I GEA RS & 7e-o 7 d , Table 5~7 iR LA- X 512,
DIk 12 s Rific 132 R & CHllliE 24 Tro o740, HUKER I8! o | BREY b o release rate (1 No.
300 ¢ 0.394 %, No. 369 < 0.453 %, No. 375G 0.346 % 7t b, FOWHH DRI ITIE TR
I£o7c. & 2T urethane FRERZA [\, RARERDVE DT, BRNESACB L, F04% 2, 4,
6, 8 RU* 10 WD 5 [l FFUIRBRESAL O I iB 2 IS Uiz, % OFEHEHURBEAL X b o 18 o 1 %
fH24 h O release rate X No. 300  1.039 %, No. 369 ¢ 0.603 %, No. 375 T 0.626 % & 7c v, ff
B2 RIS 2 1778 5 R O MR EL & O AT Tl i nsore.

DRILEE, BREE R O BRI DB LR ds 1) B release rate A ELAC(ERIL L 510 -EIC ¥ Lo
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Table 5 The effect of the heat treatment
after anaesthesia on the secretion rate
of thyroid hormone measured by the
release rate of 113! from the thyroid
of cock (No. 300)

Table 7 The effect of the heat treatment
after anaesthesia on the secretion rate
of thyroid hormone measured by the
release rate of 113! from the thyroid
of cock (No. 375)

]

Hours | c.p.m. ] %
0 | 52 100
12 | 475 914
24 457 879 |
36 428 823
48 418 804
60 385 74.0
72 326 62.7
84 343 65.9
96 290 55.8
108 273 52.5
120 265 51.0
132 260 50.0
< The heat treatment
2 249 47.0 after anaesthesia
4 238 45.8 by urethane
6 230 44.2
8 218 41.9
10 207 39.8

T J A

Hours ‘ cpm. % i
0 760 | 100
12 . 723 . 951
24 656 | 863
36 . 602 | 792
48 585 | 77.0
60 ¢ 528 1 69.5
72 1 503 66.2
84 498 65.5
9% | 480 63.2
108 | 446 58.7
120 = 422 | 555
132 | 404 | 532
| <-| The heat treatment
2 1 398 52.4 after anaesthesia
4 380 50.0 by urethane
6 375 | 493
8 370 48.7
10 ; 356 46.8

Table 6 The effect of the heat treatment
after anaesthesia on the secretion rate
of thyroid hormone measured by the
release rate of 113! from the thyroid
of cock (No. 369)

Hours c.p.m. % {
0 693 100 ~
12 620 89.5
24 505 72.9
36 495 71.4
48 478 69.0
60 458 66.1
72 452 65.2
84 386 55.7
96 315 455
108 278 40.1
120 260 | 3715
132 258 372
i <! The heat treatment
2 244 352  after anaesthesia
4 240 | 346 | by urethane
6 26 326
8 220 | 31.8 !
10 216 | 312

5L Table 8 iEH Th 5.

Table 8 \/RL7c X 51, RREFATEICISIT 2
release rate DOFELfHIXIZ L A E#LIe L, B
B 1 B b o release rate 73 0.377 %
b5 DH L, FREMED TN 0386 % Tl 5.
FRERAS R RR 130 0 release rate (X L Cid &
A YR I I & 2 X, § TIZ BROWN-

GRrANT et al. (1954)® T OWCHE L T
% . urethane % ISICESIL BRI X T, FIK
i 19 ORHUT B A 2 o 2 e bt
DT, BIKEE B IRLEEOEER A 11787
Lo, ORI 1R i 0.398 %
THotch DN, 0756 %L ich, 3 HFHEHY
I B AR L T 508, 2 OIS A
BT e ot B (1960)0 1 i~ 7@ b,
FIHRRFIC (X HLR R hormone o i HY 23] S 41,
M Z D release rate (XKD L. & Z AHHER
WLt IR AL L, IR EED Bt HH]
P R A D BRI, ZAULINERRC
\F % HUkRER hormone JfirH DHIHIAS, BREFMC X
DTHT ORI EERTEDTH S.

INSI R NN i XaT S LA & 3 alili]: ) el 30
T D T AR — FUR SR BT, HORER
hormone D fi % FFFHORNICEL I ¥ 3 §
DTHHH bbb,

5. urethane JFREEK O BREZ N (BLALERRRIC 3
(% HURRE 18 uptake D%4k

PRIV B OF R R 42 71 L BRI DT, AR
, HURBEEE KO 1Y uptake B EEoRTH
X Table 9 Db Ch 5.
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Table 8 Changes of the release rate of 131 from the
thyroid in the treated groups

Groups ; No. of cocks Before treatment After treatment

Heat treat- | 300 | 0.394 ; 1.039
ment after i | ‘

o thesia | 375 | 0.346 0.626

by urethane J\ 369 | 0.453 : 0.603

N | X | 0.398 0.756

Anacsthesia | 354 | 0.344 | 0.248

by urethane 1 370 ; 0.409 j 0.523

\ X | 0.377 ’ 0.386

Table 9 Thyroidal uptake of 1131 at four hours after treatment

. |
No. of Body wt. Thyroid wt. | I!3! uptake dose
Group E cocks kg mg %
] i
Anaesthesia | 137 | 210 1620 19.3
by urethane | 144 L 1.92 150.0 ! 14.0
1 i _— : S
Heat treat- | 139 | 2.02 122.5 E 124
ment after | 159 ; 2.00 1735 1 16.8
anaesthesia
by urethane \ 160 | 198 4o | 204

7R (1960)0 W #E L 7o IR o 16,9 % O 0 120 220 1P iR & i, fE
B T O R IR UK o 113 JERF 0P A KR Lich O Fig. 3 Th 5.

18]
16
14+
127
10

113! uptake parcent

1 ! ]

1

Control Heat treat- Anaesthesia Heat treatment

ment

after anaesthesia

Fig. 3 Thyroidal uptake percent of 1131 at

four hours after treatment
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Table 9 K¢ Fig. 3 WoRLA-L 51, FE
FHX B O RERE R IR LR X o> 118t EHRIT,
TN NEIE 16.7 25 KO 16.5 9% G %0 C,
M DHICIRIZ & A KD BRI, X
HIZ Z % 2 KOEIEA MR D 16.9% & 3,32
M7e <, Fig. 3 THBA R X 51, JInjEiLE
RDOLMNZEL {IEWMEZRL TV 3.

Db A R L € 4, I o uptake (%
i DBALE T e\ & & O EREMS R AL
B AT 2072 Ty, IR LR OH 28
ALDSRERC XTI b s & L &R LT
5. COREAGATEIORBHEE & —F L chr
HRThbdeiEPbNS.

%

urethane FREMC L2 CIRESHET R R OEAET 2R TEOSBREE S L 5 & L 1%, BRI 1T 24K
B R OMEES s & QN BRIERAC 38 (3 2 MR- D MBI O ZACDE 2, BB\ I L@ b
Th 5. EORKE I8 o release rate KOVHUAPRIC X 5 I8 ofEEERIY, BREEZ1To2oTH %
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FR L Zeibie &, FREMBINRALER A /T2t b O &, JNRALER OISR BbRS . S OBR
FET I B E DO E R, BICEAR SR Ol s b IR T 0T HS 5 & Ebh
%. Fiebb, FiEk—HRRRIC Lo T#Eh3 TSH & thyroxine o> balance 1%, FiRIRETIC
R AELE OIE T, EINOMEC X b 20 level BMET X4, HURIR I3t ¢ release rate M
Ko 19 uptake OET O X 5 A HIKBHMED K T L e > ThbbitlcdbDeFErbh 5. &
= 755 urethane FEFNC X b FEMMASEREY S AU, DB ALITRS O AL RIS TS & i IR O I B3 1
FHh b, FEES IR 247> T h, JRR RO R & 2R kR I% O release rate
Kot I8 R AR LI DL Ebhus.

W) ERETC W E Y, B0k FguT oW, Uoriea (1939, 1939, 1940)7%9 12 XD TH47ls
RT3, b, JRMEEAIEOERCEED b A mhILE O FRR IR LR MO LRE, T
TR T2 - LIS X OTHF 2 2 e MTEBEWEL, CARBEL2EDLIECHEEL T
2. b, 2Ehnt TSH 4ot s 3700 & B3, %@ mechanism i3, [ER{D
PR SR RN 2 S U RS, TRERARIE A U ORI RSB E, TSH o4 &L, FROR Bt
hormone 4334 R & O BRI IR Lo R LT LI L 5D TH S LT 5.
X512, REFORZO-MEMBRIVES (1944)0%, {1k 100g 4 b o FURIRE 73, IEFELE rat TIX 5.7mg
G 5%, thiouracil §¢-4 rat Tix 17mg B, R FIRAEIT YT rat Tl 6.5mg Th % 73,
AT rat o thiouracil 2kt 2 L 8.Imgicind ok ailldts. oz khb, TSH WA
O F HYC I IR D kA TR 2238 Ui 7e b B, LvL, [ 0BnIiBd b s b,
RARY— TR T ARl 22 #4 H e ik 233 5 7>, thiouracil »3 TSH DYER % M H TICEREN
RIS ORIk AL o LA 2 (EA S 20D Th A S L HELTWD. 2iad & dHRTH
L FIHRRNCIL, SO S B - LI HETHA . ¥z, D ANGELO et al. (1958) (1]
BAREE tat AV, RN — TR — RS S 5 B O B> CFgE Ly IR T IR —
ORISR 2 modulator & LU COHEEZRL TV 5 LIRNTWD.

BT, & OREN— FR&k—ERESRCET 2 D oA T 5 L b 2 b O ERE

(1957 DFERE 2. T, HHXTHEAKL D TSH Ol tiE s & BENFE BAKT
TR X DRI LT, FOEMEE R g L, OA#T TRF (thyrotrophin releasing
factor) OFSHIF RO bR EZ ML T 5.

BLEDOMY D, O Hiviesol Mol L LT ORI, M2 ~CTFREREICERL b,
TR Y b o TSH SMRCE bR T, FUREEIED level LU XD TEDHDT <5
PDLEZLDBNS.

£ =

1% 6 ~8 B H4 o Leghorn FE[fE R4 Fivy, urethane FRER DB 2\ THED D 1245,
urethane FREMH R O RRTLA IR ALEEERC 351 2 BURER X b © I3 o> release rate K OTHURERIC X
% 180 ORERSICOV THIF LIAER, ROME Bt e,

1) urethane gkfKZ, HUAMR 1191 o release rate KUHURIRIC X 5 1 OB H L, 3L A
R WE ) ThB.

2) urethane A% 93+2°F WCHMEMIR A4 Tc Dt Bifrd, HURER I o release rate DZb
AT TR <, INERRC IS 2 HURER 18 o release rate OHPRIAIAILITA (FD LI {78
%,
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3) S942F OBFREAC I\ T urethane FREEE{T707-FE0 I8 DERERIITY 167 %G,
urethane R 93£2F (iR S Mo 18 OEERERILTEY 165 %G ot 3iH (1960)" ic.
B THE LIS IR OIIRALIEIE D T OPEEGR ¥ WS 5 &, urethane fRELA {70 o736
O° urethane AREREINELALIR A 1770 D7 BT TS L 13 & A ¥ K370 <, IAMLEIED 191 FERCR
DENFEL ENMEERL 2.

4)  Z DIMRILEER OGS BT { Ts B EHICOWTHFY 3 3 72bic, urethane FREMERC
BT BEME, IR ODEER Db 5 NI O BRI O 26 A HE L. I, I
ﬁﬁ&§®%ﬁﬁﬁ%%@%ﬁ%h%k%ﬁKMTih@ﬁ¢ﬁ%@5ﬂ,it%ﬁﬁ@%%g@
ZALD RO D5 & spike DI L(E b, HEEHELECVCTL 2. oo ILALIEE
IR K OB AR DAAAE S B R % OV REBEC AR DI DT = & 257t b D & i 5 |

PA L2 DIRETIRBE O BACT ST 5 HARMHERE O H M, ¥ 3 B0 8 RIS b,
& DRPRED TRA—HRIPRC R S0, HURIRETEOZ(LIEL S D THA 5 & B 3. fEo
T REREOEIGCH LR RIET 2 & 213, FEOREAFIC 35\ B S /BE 4 B L T
%% DT, EMARFITITIIT 5 homeostasis DT OMELR T LD LE2 BRS.

HOICHE S, BERIEEBD O EMO Y% & S N UNR ISR E D 15 5 OV TS LA TR 7
PILAE BRI IR i kT 2. e BERonEe D TR fe BN IEHEIZ I & 0 54 KT 2.
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Résumé

In order to examine the influence upon the system of anterior pituitary-thyroid, anaes-
thetizing the hypothalamus with urethane, it was studied if the reaction of thyroid appeared
even after anaesthesia. The results obtained are summarized as follows :

1) In order to investigate if the hypothalamus had been anaesthetized by urethane,
the changes of the rectal temperature, the respiration rate, the heart rate and the electrom-
yogram of M. intercostales interni were measured. From this experiments, it was found
that the hypothalamus is paralysed.

2) In consequence of the heat treatment after anaesthesia by urethane, it produced
the results that the changes of the release rate of I'3! from the thyroid and the repression
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of 113t yptake percent in the heat treatment were obstructed.

From these results, the control mechanism of thyroid, which reacts upon the change
of ambient temperature, is thought to be that the influence of ambient temperature is at
first received by hypothamus and, further, that its efficacy influences the system of anterior
pituitary-thyroid, so that the change of thyroid function comes about.

Accordingly, the react of thyroid upon the changes of ambient temperature performs
an important part in the physiology of thermal regulation in the fowl, and it is a root of
the formation of homeostasis in physiological reaction.



