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Action of Cortisone on the Utilization of Thyroid Hormones into the Organs
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Table 1. The action of cortisone on the uptake of [!3i-labeled-l-thyroxine and 1-triiodothyronine into the
liver and kidney of mice.
Values are given in percentage refer to the mean uptake cpm per gm of each organ per 20 gm body
weight of mice, 24 hours after the injection

(A) The uptake of I’3!-1-triiodothyronine

Thyroxme

Liver Heart Kidney Cortex
No. of mice 7 6 6
Control Range 17.35~53.56 8.38~16.34 29.69~58.63
Average 29.83 12.44 40,42
S.D. 7.11 2.92 12.73
No. of mice 6 10 7
Fxperimental Range 11.58~20.19 4,73~7.78 11.32~20.02
Average 14.04 6.58 16.02
S.D. 3.56 1.33 3.51
(B) The uptake of [131-1-thyroxine
Liver Heart Kidney Cortex
No. of mice 6 6 6
Control Range 30.89~49.92 11.54~11.93 22.41~44.57
Average 39.59 11.81 31.16
S.D. 7.84 0.19 9.63
No. of mice 6 6 6
Experimental Range 17.74~37.13 5.8~9.2 17.36~26.28
Average 25.32 7.44 20.25
S.D. 7.12 1.41 3.12
Cortisone o] oo 95t &3 FHEE] A& vl Ete] WEdE Eadtn AAR ZFEEZ‘M HIRE =
Bl m ol ez A4 °L‘: Bl Ay 3 s ul 2@ A& B9Ys. 221z Cortisone o &3t
of vehgeh LEEIAS EREY Adtaat azy T AAMLR A A L HEAA o x BEAA
o HApel Aelsh ok hehd R AE AAT HRED ARE BT gL 2 A% A

o A Bkl A= Triiodothyronine o} 4] 2}z gk
1101 u%\,};}q] Qe ’ e Am A 2. 1-Thyroxine 2| MRy HkE
i ' 32 2] isone & T3} E 131.
Triiodothyronine ¥ Thyroxine &1 48y 42341 A% 271 Cortisone & T3 2710 [¢hlabeled
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Fig. 1. Effect of cortisone on the disappearance Fig. 2. Effect of cortisone on the disappearance

of radioactivity after the injection of radiothy-
roxine

of radioactivity after the injection of plasma
incubated radiothyroxine
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o]l 3. Cortisone ¥4 Bl M= A e jEdkesso] 79.2
%, 77.7%29 A3} FAAAE 69.3%, 73.1%°] A
o ooy FAE Aol A3k Fo ofe) ojekge 2
o] 7} Azt gl A& 53] Cortisone & F3 FE)
AT HEEYA 93t o) At 253 x4l
sich, z22l3m okel A A vistzdo] Cortisone o] F
Ao 2% MKA BUHHE AKE dE HE s 35
dRert T Flol M Cortisone o] 23+ MmN Hghs
1%s) WHE 2

ol 492 BHE wady EAHFY TV A

A3 A1z FAA7E—
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A BAREE wazo 3 E430 e Bk 22 Strees o
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A4 Ze 2 oldta By ot mKK HARE
AN L o]t MHHFES dovte AT EFUR .

3. Triiodothyronine 2] FinHiFHEE

Cortisone & Fo 3 FEAH 2 me= FAY
Triiodothyronine &) HKMkE WAL = FEAAM &
23 A9 wiaste 29 Table 33 3be},

UM%k Triiodothyronine #ERiZ-& Hamolsky 53
of &lshel HRMREAES A W oz A Hge.
Fikel 1 A}l = Triiodothyronine -2 Thyroxine of
wldhe] MERAAe] Agel AnsA geotAd 944 ik
MRtz AFdctn ek, 2gdor o] grel WIFE
F= YHEE mEEAY HEE ForA ZXRMez
WEZED A5E T+ Aoz 993 YR ARE
o] st zr& A5t Cortisone o 2| FF A& Aot 7t
5 Fol 3+ Azt 4 Cortisone o] mMmIREHEA ©
w4 s Fole] o ¥ Zeof ur) $]8d o] 4F
<= stgd+

Cortisone & K& % 6mg/100¢g of body weight =
1H 2] Vel 3AR FA38tn Triiodothyronine &
2243 A3 46.744.18%0) R o BRI M & 47.2%
4.98%°151 %, 233 old Mk P drE o
22% A3e AAS} 55.2+0.62%, FA7¢ 56.743.39
%24 or AfjMrt o9 g zelE BT ¢
fet.

=3 AAE 2 EE3 Cortisone $9 552 MK
< 3% Mg =P “Criss-Cross Reaction”&

Table 2. Effect of cortisone on the erythrocyte uptake of I13l-labeled-l-triiodothyronine in the rats
No. . Incubation Triiodothyronine
of Treatment Incubgtxon time Hematocrit uptake
rats media (minutes) (%)
6 Saline injected for 3 days own plasma 80 49.8 47.2 4 4.98
12.5 i inj
6 | 12 g’%a"yfs cortisone injected | 0 Hlasma 80 40.3 457 +4.18
5 Saline injected for 4 days normal saline 115 56.7 -+ 3.39*
5 | for e, of cortisone njected | pormal saline 115 55.2 - 0.62*
No. 1| Saline injected for 3 days own plasma 80 417
No. 2 %gfglgd:}fscortisone injected own plasma 80 49.1
Ve ” V4 plasma of No. 1 80 43.2
No. 3| Saline injected for 3 days own plasma 80 47.5
. 12.5 f ti injected
No. 4 for Isngdaoys cortisone 1injecte own plasma 80 39.8
Ve ” Va plasma of No. 3 80 32.2

* o The value of “F"
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Table 3.
and kidney cortex. The slices were incubated

Effect of cortisone on the uptake of I!8l-labeled-l-thyroxine into the surviving slices of rat liver

(A) In the normal saline

Liver Kldneg%c)ortex
1hr 2hr 1hr
No. of rats 10 10 10
Control Range 16.8~23.1 18.0~25.5 10.2~18.5
Average 20.2 22.2 13.4
S.D. 2.62 2.32 2.61
No. of rats 8 6 7
Experimental Range 19.9~25.5 24.8~31.0 15.2~20.0
Average 22.3 27.4 17.6
S.D. 1.84 2.38 1.90
(B) In the plasma of rabbit
Liver Kldney cortex
1hr 2hr 1 hr
No. of rats 6 6
Control Range 1.52~1.98 1.00~2.29
Average 1.77 1.33
S.D. 0.161 0.444
No. of rats 6 6
Experimental Range 0.79~1.87 0.67~1.39
Average 1.32 1.07
S.D. 0.429 0.277
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W& Aolzstn stgiovt Freinkel®S-2 Gl A2
Thyroxine #E7} in vitroe] A a3 dlo} =5hd
fHERBAREESE 152 B4 5 9ot n s+g o Crispell
5% 3} Hamolsky3 % A}zke] FFmEke] in vitro Thy-
roxine FREA AN e AEE A= in vivo F2
in vitro 9] ol g Ak olgTe wed Azt
et 22 PiRER Hormone &) BE2RFIAC]l BBV
HRESEAMN A8 S46HG o196 = B3t B
£ FHEE AL A6 & FA45 Adse R 2
o] fiilfe] H-Fol M FARIR Hormone el 4 %5
FA g+ vtxn 3ty .o} Bastenie?®S3 Donhoffor?®
%+ Thyroxine ]V} Triiodothyronine o 2} %t FA¥iHEE
v} 888 5ol Cortisonee] &) ste] Astsl = A& 295}
= A-& Cortisone o) 213} fEgARe) HYREE Hormone
BEREe] ZEIARAY T2 A4k AfHdd=E
Hormone 9] £¥fEHE A23stAY st (BH =
A& =g

274 A4 BRAA #85& R-& Thyroxine °]
v} Triiodothyronine & mice o] FA}stg g = Corti-
sone 2] o 2 FFH, FRH OBE T2Fn o2 R
BE BT It o] A2 o] & Hormone o] BEZHER}
AA AR T ikl &aE Astz AL T
47} 1=k Ingbar®-2 HEHOKERE A Cortisone
of )& Thyroxine ] mEAR #ELET FAZFozA
Thyroxine ] il ¥t Ha-g w2 ¢ d=
W} Thyroxine o] ##ftze] a1 2+ QL 39
dxleo] ThornW 5% kiR Hormone 8]  FlffiZ0]
Cortisone o] 2}3to JuEgER=E A-& 23 g 2
2 BRI A 9 Thyroxine o] & 8ol olwdat st
2t AFHA s B A HEAs
A%t E7)el $oi3t Thyroxine & miEA HWHKE
Cortisone o] 215t FA g 4FE ¥4 G A&
el A TASNHEE At RERS HsteEd &
WaE Fe AL Cortisoned] Foi7t mEABS
BE € 3%F T4 gAY FAgE 24T 4%
T U BEBA R Thyroxine 9 Jigkt HES
A wtede AE g5 28U o] KROA
kAR Hormone & #Hi-33E < FRstel o2 Bt A
E 2 HRE EASE Aoz Yol dxt HERE B
#RB# Hormone 9] 357 FHEC] 2ol At AL &
% 3ledl o]R-& Hormone o]l HREIASY KREHZE
o g JbA b AAAQ U109 v =3 ERE SHE
A& 4. =3 PR Hormone o] RES A
A 8te] & Cortisone o] HRIEMAES ASHAZ] R m
WP EERATRES ASE she e eunEv0) 2 <)
gt AEfl AN F-99% BREE Hormone 53] Thyroxine
of AAelA ¥} miERmale] At FRAFHozA

BEMAGAY o1& A" ¥ FE 4 4F
4 glvd. Bondy 5192 Cortisone 2 mMEHEARK
#o A9 2gan st Ingbar®s-2 duts] Ha
F BFRA Bshddn s ojsde EA=E A
A2 BSERED oJd g dgE WAx Aot A
7 &4 dH.

Cortisone ] B i#kE Hormone &) FREACHE A o
gt o GFE FROHFE FA dAdtdA:
Bastenie®>} 2.1 & vlo) jspd Thyroxine ] Triio-
dothyronine 2.2 W 2#}ete 2-& JAAFD st
kAol AA =2 Thyroxinee] Triiodothyronine
o2 HE AL #F ¥4 glow Thyroxine ¥}
Triiodothyronine ©] 4:#&<] i3 Fiki Hormone £/
o] Zretet oA EBAAY RE] It FR
#% Hormone -& 27 Triiodothyroninine ] 2t 33 ol
o]zt o]} zre Aw-g dhm EFAREst KMk
PepmasA o)A S9sgch. 2E v A A BB
ol 4 TS gl A Tol B FiREE Hormone®
#Hidsel & Thyroxine o]\t el AT BE] &l
stt 3z sk Triiodothyronine Alole} 212 gli= 2o
7} @& Aoz nok Cortisone 2] F #F-f0] o] RES]
Ao #ddE AL obd A ek, 2E T o] A
A =25+ A-& Thyroxine &+ Triiodothyronine &
B SR A3 GE3dE Sndn BEHENR
B A Aol glox ojezre Wl g Aelr B
At oA MRS WK EEREENe WP
el B e AdAE T4 A EF e AL 4
w| ghct,

Cortisone ¢] o] 9}z+2 {Ef-& Thyroxine 2} {{i#el
B3 AFAA fEAEGE PiRIR Hormone o 4:#8A
B SW F (ER R PEitel sl e MR
foatel #Epel wredsl = Aol n 4TS et 9
3 Cortisone ©] FHRIRESEEA g F+ Aot d¢
4§42 Hormone o] Mififgel o84 %<& F+
AL e FRez A9 g43s. & Cortisone
¥ 2 PiRESES Ha Bk obet BRI W
Higsgme A 23 A} o] & WA A
£REARBY Wl MRBHY Wl e Fas
A 22lgtn A7 &4 9=t Cortisone o} RAKLHA
Aol o ARt okviek EEAH AL FEZL
A Teo ooz LY Bizor ABARIEY
WEo] oy g&g & Relatal: A2 Thyroxine o
HEBA BE)S5A7F Thyroxine = A ¢H o 9= FHY
Haads #de gl AL o7 BiRIR s
o Haol dovd FAC ‘RAov & REMES
R B dojyn e =it BERKEANAE §
RBE Hormone & B A9t Figel HAS A¢ete 4K
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o} WA 74t deldwtm e,
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Abstract

Action of Cortison on the Utilization
of Thyroid Hormones into the Organs

Soo Sang Kang, M.D.
Department of Pharmacology,
College of Medicine, Seoul National University

Cortisone may induce not only certain changes in the
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metabolism of various body substances, such as protein,
carbohydrate, and electrolytes etc., but also the alter-
ation of iodine metabolism in the thyroid gland and
the extrathyroidal system.

The present study, therefore, aimed to investigate the
effect of cortisone administration on the distribution

and the fate of triiodothyronine and thyroxine in the
various organs.

Following the injection of I3!-labeled-I-triiodothy-
ronine and I3-labeled-l-thyroxine into the cortisone
treated mice and rabbits, the uptake of those subst-
ances on the various organs and the disappearance of
blood radioactivity were observed. And the effect of
cortisone was studies by the uptake of I13!-l-triiodothy-
ronine into erythrocytes and the uptake of I131-]-thyrox-

ine on the survival slices of liver and kidney cortex in
vitro.

From these experiments, it was found that the uptake
of I3L]-triiodothyronine and I'3l-]-thyroxine on the
liver, heart and kidney cortex was decreased significan-
tly by the administration of cortisone in the mice while
the disappearance of blood radioactivity was not altered

significantly after the injection of I13l-]-thyroxine into
the rabbits.

There was not any significant differences in the

inhibition of uptake between I'3l-]-triiodothyronine and
It31-]-thyroxine.

The uptake of I3!-]-triiodothyronine into the erythr-
ocytes was not altered significantly by the massive
adminstration of cortisone in the rats, but the uptake
of red cells from the cortisone treated animals was

decreased by the exchange of media with normal
plasma.

The uptake of 1131-]-thyroxine on the liver and the
kidney cortex of rat depended on the characteristics
of incubation media. The survival slices of liver and
kidney cortex showed high uptake of thyroxine in the
normal saline while the uptake was decreased signific-
antly in the rabbit plasma. Following the massive
injection of cortisone, the uptake of l-thyroxine in the
survival slices was increased in the normal saline but
it was decreased in the rabbit plasma.

And the possible mechanism of cortisone effects on
the distribution and uptake of thyroid hormone was
also discussed.
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