15, FRRIRAIVE V(2 & BIFIRAIVE Y (ADH) b RO
MEF U5 LREDOTREIZET 238 (No8918)
H g F EREEERR

MBEEE, NaBEIIRARF LT ADDICE h BB ICREB SN T35,
LEICHRERTLEAD N ADHRZICTREBEZ KL . ADHO I8 F 55
%5 fE (3 Syndrome of Inappropriate Secretion of ADH (SIADH) & MHI h m
WNafE i . MBIEBRBEELXE2T 5. SIADHC 3 EL 0 ERALN H ) B RBRE
ETETCLRIDNFNCOREBFEIFRBETHH . BIRIEKRILE Y LADH, Na
CMTAEMEEDVPE G, *CTCEMBETEERBRAILEVOT EFEIENCSH
TERH., EFRALE. TRMNPRBBEETEICS JSADHYI BEREII O T
BEE{TLo .
(1) FTEHHECHGLABERBFINLE NS

# 4 0% > v (T4)XProhormoneT % H . 5 -Deiodinase(5'-D) (2 & N T3(Z
FEMEINTEUHTIEFRAZRET 5. 5" -DIC (T Type-| (T4lz3d L TIEEH
BN, SHWBICFEE) . Type-l I (T4CW L CESRMOME, —8WECOD
KEE) OlsozymeRdH b EXPRBFILEVOTEXRADEFRANOME
MEIOAEPLTER, LALEEES -DATEFBECLFAEL ., LD
L FD LS IR LobeT IsozymeN B B EZRWVWEL L.

I 3 %%
Euthyroidism > 1 I |
Hypothyroidism o> I o+

SO HERENMSN TORCERBILEVOTERBECORR ETRIH
TH5LDERDODNTL,
(2) =BHBIRIEHEEIE TIE(CH (D ADHS 2 B M ¢

Bk S B IREAEETE(CH (5 ENaMIE (D0 TIE. ADBEES B (
YL d 5%, B OGlonerular Filtration Rate® ik #i'E d Na/K ATPase
ODTIZLDLLIRUEBLTHD, ERBEANCRREBEETESE
CHLADHLEEBl, ERBlLR4THS. ChEPENBEBOBEKERCLS
T, BREBEETECHIZ2ENAMEOREICOVTE. BHMERR
ODHBADELrBEbhl. BRBEEGEETERFIY FO-LTy FI2()
K., £BEEK,. BEREKER. (2)Polyethylene Glyco BRI & 5 JER
MEBROFI L FOBEBENTXOHBEOATFZY v k. MENa, MER
FEE. M BADHE BT L ADHD B Thresholdiz Y Z WBTHE L 2.
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14, BRIRARIVE VIS L BSHFIRARILE 2 (ADH) S R U
MES ~U D LREOTHRICET S5 (N8918)
H o F ERRIHESHR

1. ARERW

MEF P LN BEEEIEL4ORNVEVICE>THBICASGZ2ZITTED —
FEOFEICHBILTWS, T§bblor -7l RIFarRidie/kZ8%Z i
LT, AFRAIWEY (ADH) I ARBZNALUClaBEZHABGLTND, TN 5Nl
BAEVEVEEEMORVEVRBERICLDHBIATNAN € OUMEER
Lzt SMENaBEODESEE2E9 5, ANCEUTE A, AMIORSBIZES TR
BEZE/E U, ADAR S WOREIZADIS WA HESE®RE (Syndrone of Inappro
priate Secretion of ADH; SIADH) X BR{Xh., ENaMEZEBERER L T 2,

—HERBANVEVEZATOA REVEVERATEZEORBEZRETIER
BRARNWVEYTHBMN BREFAHICHTH2HRITL 2N, EHREEREICFRES
BETEREOS CENNELET 3052 LRELABATVNE DD,
ZOHMPBEIBEEILTUOHELMTEL, HREANVEVETEEXKEZEZEDOHN
FBICOVWTEIFRIEZEBDTZ LI,

EEIHN MENSWRBEFOLCFEFREIVECORBERZMRLTELE
M BETEAEBZEILBUI2ERBEAVEVORBEZART I2BEEZE . T4
DEEREANVEVYOTEAEEME. AMDIFWESHICBT2E8E. FREMER
TREICBIIASINMIOEEBFZSICOWTERTTH2DOILHFRLEZAARTAZTS
7z

2. AEFE

BB A ) F > (Thyroxine;Ts, 3,5,3'-L-Triiodothyronine;Ts, 3,3",5"-L-
Triiodothyronine,Reverse Ts, RTa)iXSigma(St.Louis) R U'Henning(Berlin) Xk B
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A UJzs ['251)Reverse TalfAmershank DA L. BEAERMICIE-20 I=275
LIZTHEU ST EHN2%5TH o i,

SEHICEVistarRA ATy b2 EBHC-THICTEAUVNGENETORER CHE
UZzo FIRIZMEEE TAREIZ0.03% MethimazoleZ BEEMAK L LT EH X THERL L /=,
I8 O R EVIE BT ER (C T T2 1 trunk blood% FOOWAIU 2 EBE ICHRELU iz, M4
DOELICIXEDTA 2Ha 8mg ADHBEZ AL, BRIMNEREBICEML =, BREZES
icmmyE (MmiE) AL, -20CICEREUVEBBEUWNICHEEICHE L,

AVPORIE T = LA BEAVP RIA KitZE AW T 2L, F v NENTEROER
KW >7ze TADBMBEMNS0.IN HCLIZTAPEHMELES D%, SepPak CI18H S
LT 4R FFRR T HRE D% MethanoliIZ T L., BEREEBEEBuiferic THER
LizbnZHr e Uk, AssayiddE @ik, MERMN F 2 EERE CHRAVPTE
ZiA TA4C 24hours4d > 7~ — K%, [1251] AVPZR IO, F(24C 20hoursf v 7
~— b U, E25U& Polyethyene glycolZ#{i0 U 4R A > 7 ~x— ~ U z%B/F 5
BEUZe T—9REBET7OARRIATOY S LIZTIT> 2 B/NREBEL0.063
pg/assay tubeT®H - =,

MFEEESESERAETE MBENIIRAELEEICEL ok,
| FIRBR ARV £V R dleonard A I & 55 -DeiodinasedBFIEEEL U=
(e ThHOhETEEBLES100-150u 1/gland®Buffer (100nH phosphate pHT.0,
10mM Dithiothreitol) IZTHREHS F 4 X L2nM [125]]Reverse Ts & 37C 60minA
JAX—1F | 2% BSARUI0% TCAIZT R EIEL, releasexNiz('2%1-]% Dowe
X-503 =705 L IcTHEE L7, Type-1 5 -Deiodinasedd % RMESEIT 5 5 6-Pr
opyl-2-Thiouracil PTU)EE T OEHE & Type-11 5 -DeiodinasediFEHE & Uiz,

3. WRER |
3.1 FRIEMEEETEICBIT 2AVPH W & UNa A &
3.1.1 #M@ROEE

TSEMERK O RICBNWTAVR, Na, @BEZLBU =, ERIRE P iLHypothy
roid< v MIZiX1.5% Methimazole (in 0.9% NaCl), 2> ho— b5 w MIZi0.9
% NaClz, 500wl i.p.8% 5 U/ (7.5mg Methinmazole/Rat/Day), WMIUIZRT LS
MERBIHR T, ButhyroidS v MZBWTIHMBERBEIL280.37.8(MxS8.E.)» 5
301.8+2.10c, IM{ENalF134.3+1.8m56155.3+1.71c, MIEEAVPIX2.70x1.19H0 5
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Sorua Na (eEQ/L) P om (0a) Plassa AP (pg/al)
160.00 2.9 6.09,

Euthyroid °
y 310.00
) Hypothyrond 6.0
150.00

00,00 Euthyroid
Euthyrond
Hypothyrond 489
20.00 ' /
140,00
o 200.00 2.0

Dehydrated - Deydrated
Derydrated Control e Control

Figure 1. Serum Sodium, Plasma Osmolarity and Plasma AVP Levels Before

and after 3 Days Dehydration in Euthyroid and Hypothyroid Rats

4.33+0.32ic ER® U, HypothyroidS v M TIXMEEEEIFZ282.0£3.1H» 5295.8
+8.31z, M@ENaik137.0+x2.8M5153.523.0(c, MIEEAVPIX1.56+0.2TM6T7.14
+1.011Ic EH U, HypothyroidBTOAVPO LB MBEETH > =,

Sorus Na (rEQ/L) P os (e0m/L) AP (pg/al)
150.09 0.0 10.00
Euthyrod Hypothyroird
310.00 0.09)
145.00
Euthyroid ®.0 Hypotmyroid 609
140.00
299.00. ™ Euthyroid
Hypotiyroid "
135.09 - 280.0 2.09: /
° : L4
13, - - - — 2770.00 — 0.00}
Untreated 620 89 1009 Untreated 1009 ntreated
Ossolartty of Injected Saline

299 689 620 5 ]
Osmlarity of Injected Saline Dsgurxtv of Injected s?i'm-

Figure 2. Serum Sodium, Plasma Osmolarity and Plasma AVP Levels after

Intraperitoneal Injection of Saline(2ml/100g BW) with various Osmolarity
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3.1.2 BRRESBEKESOER

ZHEEEEORIEK(290,600,800,1000 m0sn/L) %S v hiZ 2nl/100g BN BT
ip.EUR, FHEBRINTIZI-302TAPOE =7 MBHENED T, 305& ICH
FEL Jzo B2 & S ICEuthyroid# Tid, MEKBEE G RLEFHFD280.32 5311.0
2. IMiENalk 134, & 144(2, MERAVPIE2.70m 66.36ICFNEN LR L, Hypot
hyroid# TIXMRBET I RNERHD284.05 5309.0{, MmiFENaiL132» 5145.5
I, MIERAVPIZL.10M 59.85(2 £ U, HypothyroidBDAVPEF ML DEHATSH S
JZo
3.1.3 Polyethylene glycol (PEG)R 5 LZ2EROMEBHLORE

Dunnod 3CHR 28 T (2). PEG 4000(200mg/ml in 0.9% NaCl)% 2m1/100g BWOD#I
ETi.p. BE L, EENICKEL =, PECRBEEREAZNOTl.p. 85I THRENAN
BOBEBANOBHZ2E/20, EHIEEROMBORBLBETZEZ I, MO
3 (cButhyroidB Tik, AVPIZKMER D0.84M 52.51(, Hypothyroid# TiX1.5
0M510.231 FR Ui, R, HtidButhyroid® T42m 553, Hypothyroid®#
T 41.5MmB51.5A LR Uk, WICPEGHEE 2100,150,200 mg/nle U9 X TIRKH
BICWTFE L= (R 4) , ButhyroidBf TiLmm4%AVPIZ0.145 58.694(C, Hypothyr
0idBETIX2.31M 510.89(CHEMU /=,

Plasma AVP (pg/ml) Plasma AVP (pg/ml)

15.00 15.00
Hypothyroid .
10.00 /° 10.00 W
Euthyroid
5.00 5.00
Euthyroid
0.00 T T . . 0.00 / . ; .
0 1 2 3 [) 100 150
Time (hours) PEG Conc. (mg/ml)

Figure 3. Effect of I.P. Figure 4. Effect of 1.P. Injectio

Injection of 20% PEG 4000(w/v)

(w/v) on Plasma AVP Levels

of Various Concentration of PEG

on Plasma AVP Levels
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3.2 TEHRREIIBU2HFRESIVEYORH
3.2.1 TEHRBREBEIIBI2RFOERRE

Sy b EMEE TERZME L. KSRHFTMECTHEL PERE (UTEICPost
erior Pituitary) 4B L /=, Posterior Pituitaryz HAEQETH~RELDIZ
REYF A4 XU -DeiodinasedFHE ZH > /zo SIZAT T & Anterior Pituitary
TidEuthyroidcTotal 5 -DeiodinasesEM £29.1£7.2 fool I- Release/mg pro
tein/min, Type-II Isozymei{&5.1+0.6, HypothyroidTTotaldiEHE37.8+2.7,
Type-11{%15.5+1.6Td% o7, —HPosterior Pituitaryjz B TikEuthyroidT
TotalDiEME1%£25.4% 0.4 TType-11 IsozymeidBE Ehixm o7z, HypothyroidT
iZTotalDiE M 1%28.2£3.1TType-11 Isozymeid3.6x0.7TH o= WMICHEBESR
¥ (zNeural Lobek Intermediate Lobel4\J 7=, Diaphragna# i - /=% T & tkiz
in situ{z% U T Stereomicroscope T T, IE5 &2 T4k 3" Neural LobeZ HH! L.
W TlIntermediate Lobe%ZBufferZz# i) DD, Anterior LobeMm 5T LS5 UL
EEELD LPelletOETED =, &% THD5 -DeiodinaseiF ¥ i xf 9 B Inhibitor

G
5 ==
& 40.00 ) Total 5°-D 120.00 g £
¥ s 2
< a 2
3 °100.00{ T
8 2% Tota1 50 Total 5°-D 3 E <
& Total 5'-D Zs.00| T " PE=
\, 24.00 £ é = E g 3
3 8 ¢0.00 =z -
< 16.00 s -
> » 40.00 E
z 2 z
8 8.0 Type-11 Type-11 Type-11 i 20.00 -
T ND
b 0.00 0.00
Euthyroid  Hypothyroid Euthyroid  Hypothyroid _
fterior Pituitary Posterior Pituitary Pars Anterior Pars Intermedia Pars Nervosa
Figure 5. RTs 5’-Deiodinase Figure 6. Effect of PTU and T4 on
in Rat Anterior and Posterior RTs 5'-Deiodination in Three Lobes of
Pituitary Hypothyroid Rat Posterior Pituitary
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OFER%E #=0OMRET, InhibitordEFMEFDIEME #1100k UTRT L 2o Ante
rior LobeDBEFRIEM IXPTU. TaIC CTERAHICHH & Nz Internediate Lobe®d
EVEEPIIC TRE M S, TR EI NN oz, Neural LobediEHEiE
PTU, TAICTEHAMICIE S hz, BUIRT &S (Type-1 IsozyneldPTUIC THR
ECBEE EN BN, Tcx g BAIfinity £ @ TReverse Ta D5 -Deiodinatio
NEEFOTTHEENZ W, ZHIZH UType-I1 Isozymed PTUICHIF & R,
Tolz x4 ZALFinityMBE WD T, Reverse Ts5 -DeiodinationidBR DT« THE
Xhz, #->TEEROMBEIL. &lLobeloB ) 55 -Deiodinased IsozyneD 74 Ik
Anterior LobeTifl. 1IM5 %= & A Intermediate LobeT(EXId#H. Neural Lo
beT(ZEuthyroidTId &, HypothyroidTl., IT¢EF X 6Nk (£2),

TABLE I
At metabolic pathway of thyroid hormones
B: comparison of two isozymes of 5'-D

B Type I Type 11

| |
"
uu- u— £, = EH - €00M - - )
Tissue Liver, Anterior

distribution kidney, and pituitary

Sgemsdinnse 5" deisdinase many other brain, brown
/ \ organs fat placenta,
pineal pars
A
Affinity for Low High
T,
; M.M\!}\ /;/sm‘ Inhibition ~ Yes Minimal
! ! by PTU
“"'@'“‘@'“ Activity in  Decreased  Increased
hypothyroi-
at, dism
I i

Anterior lobe

Euthyroid © O P
Hypothyroid o o Table 2. Isozyme Dist
Posterior lobe ribution in Three Lobes
Euthyroid ©

Hypothyroid @) 'e) of Rat Pituitary
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3.2.2 MEERESILBY AT EABES -DeiodinaseDEE
T E A EEType-11 5’ -Deiodinase |
DAVPAWIC BT 2EBEED L2

FFEEREE TOBEEZHE L,
RIODZT L, MERFIBRTEHRZED
R ERMD 2. Control 16.6 2.3
Dehydrated 19.7 *1.9

Table3d. Effect of 3 Days Dehydration
on 5'-Deiodinase Activity in

Neural Lobes of Rat Pituitary

4., FEE

MENGEE I EDO TEHBIZHEBT N THB D, Renin-Angiotensin-Aldosteron
F. HFAIREARIVE > (ADH,AVP), Atrial Natriuretic PeptideZB DRIV EVIZ LD
Thabhs, —AFRRBERVEVEZESORMUZHBTL2EZRRNNVESTHD
M, BMEREHEICBUDIEBEIODVTOHAE. HEBEABICETIHREICILL
TEaP L2, NBERASE OBERICOVWTEEDHTHREILZL .

U UBEREHEETERZTO —HITENMENHASND I LIEFRENH D,
ZOERERETH BHyxedena Coma(iZB N Tk, ENMEREELEEREROV L
STHIN, FOREBFIIOLVTRVWEEEHZH 2, BENaEDREMF
rLTEBROMOMEZERH T2 0E. EUEUREEOHERE. Cardiac
Output MET & REE DPerfusionDETFTEZZET T 3 (3),

HRESEETECBT 2ENRMEICAPHESESLTVWEMES D, THDBS
IADH (Syndrome of Innaapropriate Secretion of ADH) ZR UL TWAMED NI
ONWTEHEF—BLTWARRW(4), Skowsky s (XHypothyroidisnfE&20 & 154
TSIMDHZRDZLHMEL TN, BETHHSOH DO A L Koide s [IMyxnede
maComa MEZF TSIADHOEE ML F X 5M 7z yponatreniazZBEL TV D
(5)o

COEOBHREFMOF—BOUV L >OREE., PEDBEEATCEEREFEOEA

-293~-


SSRF020
スタンプ


ENBALBZVWIL —EHEBDONEDT, v haRAWEZRRRZMA .
W& /2. Hypothyrroidismiz B 2 SIADHOMEIc D W TMERAVPZREME. BED
LWRIATH > ZEFMERT—YDZ LN M5 b, AFRZEL I
EBOEBROFMIIONTIE. DumbDRXEEEF L L (2), £IT2RKEDME
AR THBELELEZ A, MRFEE. MENGEFEIEERTHIICOMNPDS
SHypothyroidisnBF I T X O MEAVPOEINMEZ TH oz AVPRWMIIEBEI
X % #Hi (Osmoregulation), fERMMEE IC L 5 #Ei (Baroregulation)Z iy TW
2N, FHEZRARDZDOLUCEERREKEFTZIMA . PROAHEROMEZR
BE. MENCIEEMNZWIZEMND 59, HypothyroidisnFE TIFAVPIZ LD KE
72 IN% R Uz, BaroregulationZ# 2b D& UTPEGHKRE 1L & 2R BU2 ER MM
BOHLZFALE AHEECONOECIEEEIZOLERMEEDELE
BERERELHEEILZICOMMD 6T, HypothyroidisnBE TIHAVPOEILIZ L D BEHE
ThHo2ke WINDERIZBWTHEREICH U TikHypothyroidisng (25 W T
RICIMEBAVPHREVWRTE L, BEHRICHLGM LB D

ST LR izHypothyroidismiZB W TAVPO BRI W H 2 V) 158 Rt DR B &
Nz RELZTOBENEBEL 22, REPSFRBEANVEVOTERKICBW
HBRBLODVTOMREEEDEREALTARTHN, TSIZELDHETIRERIEY
COBRZMLUIZODTHD 2z, TEXKEREL OBBKRIZDON TIIEEIZE N,

HRBDSHWENZ2DRERENMT A OFI U (T)THEIMN TMEEZDEET
EHRNWEVERAMIZE AL, 5 -Deiodinaseiz &> T3,5,3"-L-Triiodothyro
nine (Ts)IZRBEN TR UD TIEMAZ FKET %, 5'-DeiodinaselZ{EType-1,
Type-11& WS IsozymeM#EFZE L. Type-1IZfF. BEZEULOHDEORBILEE
T2M Type-lIEBoN BT UNREMN L TMIHT HEWALTIinity, BIR
JREEEE TR OEE LR, MBEHRBTEEMEANTABRIC TN OERE
NEDRBRBERICEET L s, MANTBEEZERLTBED, BR
BAVEYORFTOEAEHRIIERELZFAONTNS(6), SEZOREEN T2
EENEZLEEARVWY, CAETIEREDH 2MEE T B THERMBUE.
FERNEERT L, BMEETIE B -AdrenergicF{EHZ2Z D ZHRNY XL2Z2E
5, TEKFECTERETHEAG ZZTITWD L, HAVILZRT
% Z k. Brown FatTid a-Adrenergic iz Z I XWRB CEUEMEMT 52
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izl MEBEBIIFEOREME ®RIZzTRWT 2MEMNDH 2, S TTEADHE
ETOFRBANE Y ORB OV T REREESNT N B Do 2N, EBIE
5'-DeiodinaseMBFE U&LobeZ & [Z1sozymeh B2 > Tz, $icNeural LobeiZ
ik Type-11 IsozymeMBHE T, THOZ LR REXRFEIATWEWEREBAVE Y
DEETORIZTRRITZ2DDERBDONEZ, MATIIBREEICELERL, B
EDLIAEEAPIHEE OB SN Z2BFRIIEA SN TR,

5. SBOFAE

SEOMRIZBENVWTFRIFHEETEICS T 2AVPOBF W, BRIEZERERT
DHBEREMN T—IDELDENKEMS z/zhlaczi 5MNEERHITRET L E
&5 1T BRI E FE 10 B\ TAVPA WD Threshold o ZE 24 B B M 12D 1
TRSEEREHETNZRN, SEABEZES L TR FETH 2,
BEROMORIGEDOHEBIZOVWTHFR LRV L FRIFHMER TEICHIT BN
FEILODWTOHRL LTEATATHIN FVWICUTEB2EEIIODNT H#
MUTHBZRBELEZ0T, LERBOXD B TEERAPHWIZ OV TODEMELR D,
SEERBRBIODWTIHERZEVW TR ZNMA. ELEZFOXERLEZREDTY
pe-1I Thyroxine 5’ -Deiodinase EUMTIT T. REIDHEE TRENLZEREZ L
ENbOEE LTI D,

SEOIHBICESRLUET,
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A Study on the Role of Thyroid Hormone in Regulating the Serum
Sodium, Plasma Osmolarity and Plasma Vasopressin Levels

Kiyoshi Tanaka, M.D.

Division of Nuclear Medicine, Shizuoka General Hospital

Summary

Serum sodium levels are under strict control of hormones in-
cluding renin-angiotensin system, atrial natriuretic peptide and
vasopressin(AVP). Secretion of these hormones, in turn, are regu-
lated by other hormones and neural tones.

Only a limited number of studies .on the role of thyroid
hormone in electrolyte regulation has been published, although
hyponatremia is fregquently encountered in patients with
hyvpothyrodism especially myxedema coma.

To avoid individual variation in clinical study, rat study
was performed.

First, euthyroid and hypothyvroid rats were deprived of water
for 3 days. Second, rats were injected with saline with various
osmolarity. Third, they were injected with normal saline contain-
ing polyethylene glycol(PEG). Second and third series of experi-
ment was done to study the osmoregulation and baroregulation of
AVP secretion,respectively. In all these experiments, plasma AVP
levels after manipulation were much higher in hypothyreoid
animals, although basal AVP levels, plaesma osmolerity, serum
sodium and hemstocrit values were not significantly different
from those of euthyroid controls. Thus increased sensitivity of
AVP to stimulatory manipulation in hypothyroidism was suggested.

Then, to =tudy the undeyvlying mechanism for the above
phenomenon, thyroid hormone metabolism in neural lobe of rat
pituitary was studied. Contrary to preveously prevailing view,
posterior lobes actively metabolized thyroid hormone by 5’-
deigdination, which is an activating pathway of thyroxine. Neural
lobe contained type-II 5’-deiodinase, which has been found in
limited number of tissue, including brain, anterior pituitary,
pineal, brown fat, with very high affinity for thyroxine and pos-
tulated role of maintenance of intracellular active thyroid hor-
mone. Thus thyroid hormone might have & previocusly unrecognized
role in posterior pituitary physiology, although no definite
evidence is available at present.

In order to clarify the overal role of thyroid hormone in
sodium balance, experiments with kidney is now under way.
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