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FRIE R )V E > (Thyroxine; T4, 3,5,3"-L-Triiodothyronine;Ts, 3,3",5"-L-Triiodoth
yronine;reverse Ts,RTs){&Sigma(St.Louis,USA) B UrHenning(Berlin) XD AL =, ['2
ST]RTstkAmershank DA L., FRERICLH-203 A0S LICTHEE L. FHUE, T#HD
et l-oAa T H2ATH o =
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W.doselzTs.c. &5 L., IRFEBERICHELU =,
MK OILEULWTFEIZ T2, trunk blood % HERE ICEREL L INBE S BE U /=,
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0.25M Sucrose, 5mM Histidine, 5mM EDTA, 0.1% Na deoxycholate, 10uM Dithiothreit
ol(DTT) (TrisizCpH7.4(C5%8) |z Chomogenize L, 100,000xg 60min@pelletz10md Tr
is/HCL pH7.4lzsuspend UBRIEM & Uiz, BRIEMZ (*H])0uabain, 200ni JEiHGOuabai
n& 1nM orthophosphate, ImM MgClz, 5mM Tris/HCl pH 7.4 {ZT37C, 90min incubate L
100,000xg 30mini@E Oy TB/FP4BEA1T/2 > /=, PelletZ0.5ml 0.1N NaOHIZ#EEME L. HCLIZ
THHEREY VY FL—Ya vy AT vy —ICTHELRE, YVFL—F—ZE7 VTN
(F954) % L. quenchingld A EREEIRE ICTHIE L 720
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FF. 2% 100mM Phosphate, pH7.0l= Thomogenize L 1000xg, 15mini&E.h L. F D LiEZ50-
I0ERRLELDZBEERE Uz, BREREITEET (FFEE0.5m, FHEIE10nM) |
(125 )fEERTs & (FFRIZ0.5uM, FEEH0.20M) 4 v ~x—= L (FEE 54, HAE
6 04) . 2% BSARTL0% TCARINIZ TRGELE#1500xg, 1 O Z&D L. TDLE=ZDow
ex-503 =715 L iZapply L. BEEELZ([12°1-]%2 A8t Uiz, BEREOEMEE 21 (%) TR L
7Zo

3. fER
(1) BEREBAVEVEERUFRIEMERTES v MIB I 20uabain Binding Site(0B
S)DEE)

M1k, FRBERNVE VRS RUFRBHREERTES Y B 2052770, 3> b0
—VIy FOEEL0%E LTI D, FRIFBEERTETIEZIY ha—)bdb0.8%L #2012
BT L. M35 TIE207. 2% M2 BIZEMUL T W, THESTHI68.5%IZHEML Tz A,
T4 ERICIOPRE UEBETIEE<EINERI M2/,

(2) HREAVEVESRUFRBEEEETES Y MBS T 25 -DDEE

M2 ERRESVEVBERUERERIBMERTES Y MIBT 25 -DOEFHZER L. 2
vhOo—=)bI v bDERINGE LTWD, FRIFHEETES Y bTIEIY bo— b
SUTIETLTWE, BESTEIY - VO FBUEIIBML T, MESTYH
2L EOEMERD =M. ZOMRIFIPORABRSICTREICEER LR,

Fig.1 (Next Page) Effect of hypothyroidism and thyroid hormone treatment on rat
renal Na/K ATPase estimated by ouabain binding assay. Hypothyroidism was

induced by giving 0.03% methimazole as drinking water for 3 weeks. Ts (50w g/day)
or T4(250¢g/day)was injected s.c. for 3 days. Intraperitoneal injection of

iopanoic acid (IOP), which is a competitive inhibitor of 5’-deiodinase, was
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started 12 hours before thyroid hormone treatment.
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See text and legend for fig.l for detail.
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treatment (10mg/100g BW for 7 days) on 5'-deiodinase in rat tissues.
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Fig.4 Effect of 3 days complete fasting on 5’-deiodinase in rat tissues.
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Fig.5 Effect of catecholamine treatment (Ilmg/kg BW,s.c.injection 3 hours before

sacrifice) on 5'-deiodinase in rat tissues.
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THIEEHRESTNTND()o UNUREDHETIE. Ta(T)REDOMEZ S > THRE
FWVEVOMRELLUTWDM, UTIRBARD X SaERERVEYORBE. 1FHORFKE
MERINTESLT., TORZBRIAUVIBILENHIZIDDES ATz,

FRER I E VG, BRE,P ST OETHW NS N, Tidprohornone TH > THIVE
VEREEERV. ERIIANVEVEEEZETA2OETL:THEIN, FRENMSHWESND
HDEDTNPTH> T, REFRHETUPGRFEINTET 2, CORBZMET 2R
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MEFEBEICE > 2HEBBENEET S L5 T, Brown Adipose Tissuell B 5 a-adr
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HOO, T2 L IZB D5 -DeiodinaseDPFE IC DN TILIF E A ETRE N 2D 2 /2,
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A Study on the Role of Thyroid Hormone in Regulating Serum Sodium
Concentrations

Kiyoshi Tanaka, M.D.

Radioisotope Research Center, Kyoto University

Summary

Thyroid hormone regulates the metabolic activity of almost
all body tissues. However, studies on its effect on electrolyte
balance has been far less compared to reports on energy metabo-
lism. Clinically some patients with hypothyroidism presents
hyponatremia. Thus I attempted to study the role of thyroid hor-
mone in eletrolyte regulation with emphasis on sodium. Last year
I reporteed an exaggerated response of antidiuretic hormone (ADH)
to various stimuli in experimental hypothyroidism(#8918). In this
paper 1 studied the role of thyroid hormone in the regulation of
Na/K ATPase in kidney.

Thyroxine(T4) or 3,5,3’-L-triiodothyronine(T3) treatment in-
creased and hypothyroidism decreased rat renal Na/K ATPase.
Simultaneous injection of iopanoic acid completely abolished the
effect of T4. Iopanoic acid is a competitive inhibitor of 5°’-
deiodinase, which converts T4 to T3. Current concepts hold that
T4 is merely a prohormone and T3 is the active form. Most of cir-
culating T3 is derived from conversion from T4 rather than secre-
tion from thyroid gland. Thus above data shows the importance of
5’-deiodinase in inducing Na/K ATPse.

Activity of 5’-deiodinase seems to be under the control of
other hormones and neural tones, which differ from one tissue to
another. Curiously reguratory mechanism of renal 5’-deiodinase
has been little studied.

Chronic sodium loading decreased and furosemide administra-
tion increased renal 5’-deiodinase. This decreased enzyme ac-
tivity is not due to accompanied decreased food intake, because 3
days complete fasting decreased hepatic 5’-deiodinase but had no
effect on renal 5’-deiodinase and sodium overload had no effect
on 5’-deiodinase in liver.

Previous studies on the role of thyroid hormone in regulat-
ing Na/K ATPase activity does not take into account the impor-
tance of 5’-deiodination in expressing the hormone action. Cur-
rent data, although a preliminary one, clearly demonstrates that
renal 5’'-deiodinase is controlled by a kidney-specific mechanism.
Further study on the regulatory mechanism of 5’-deiodinase will
give us better understanding of how thyroid hormone regulates
Na/K ATPase and serum sodium concentrations.
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