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b.oERIREBE, Y4 0F vy (T4) X s
W 5'monodeiodinationick b, T/ ® 4 - 5{& 0
EMAEET 53,3,5- M) F— KMo =r (T3)icEK#H
xh 3. %7 5monodeiodination iz & 0 KRB #H=2
3,35t b U 2 — F¥ A o=V (reverseT3,rT3) &7
pR#EINB. £ LTI O 5D active pathway (T3
%) B & U inactive pathway (rT3 %) &, Bx 04
ENRHBIETRIRMNIc TS - ils h, Bics
iF3Ey Iy DKo v e vETICEST
BIEMHISATVWA.

IhETI, Be0LBRER GRERY, SHEY,
YUY, R (FRIREEET o TREY, IFE
Y, BRE", #REA%RRIRED) ki3 TurTs
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BEbEG S 4 BRAEE L, —A%i [-T, 8%,

100,200,400 pg/day & BRBgBIcHBE L. -T, A
RIGFRIORF 1 B 1 EE L NARE 4 BRI E SRR F
B 11 Bsic #8100 LTy, Ts, rT5.TSH, cortisol # RIE L
fo. FREERTF 1M T:T5ug 2 1B 3EA T T
7T B EGERS LIBERR TR 9 6o 1 m#MmL
T To.rTy, TSH 2 L7z, T3 RIAmatTKit (5
IRD). Ts i3 TsRIAkit I (Dinabott), rT; & rT:Kit
(Dinabott), TSH (& phadebasTSHkit (%1 RI).

cortisol & RIA kit (81 RI) 2R L.

B i

RK1-4wc@lAscimd T, T rT.. TSHO £ & %
RUTz. [T, ARRIG U Tl T, BE B FEAY i
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B, ToOERELDLEF Ty MERL, 3EBAT
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Ts. rT; OBFRARI 2 ME L, T, T s & b EIREI
EHLK. case 4, Tid [-T, 200 pg/day &5 8%
T EREERS L, b Ty icBhTcELRL, -T,
400 pg/day 5B rT, 3 T, & BIEFEEEIC LR L.
LEOERD» S, TyOESIcIE/L TV type
(Tsstable type & & &) &, EHT 3 type (T, labile
type & &k &) 2BH/. Wi TSHik-WwWTA53 &,
T, stable type Tl case 1. @ /-T, 400 pg/day #%
S, TVHEEC—HL THEBL S hi-flizEED
ETF’A&SHhE . —3% T, labile type TR T:. T ©
IR ETHEd . £ -T, BEM

Regulation of peripheral thyroxine metabolism. Dose response relation of thyroxine
monodeiodination and its individual variation. Kohki Saida. Department of Pediatrics,
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FARBR A v & v ORER BB 205 (12

T, BB & Offic i3 dose-response BRkidz A S hix
hote LILEOERDS T - rTy0BMFKER 5 I/RL
t-. Tystable type T4t Ti - rT; lic E0#ERE (r =
0.709,p< 0.001 ) M S0 iz, — T labile type
i, TIEEBTrT: LROBEN AL OLbicid S
S%xERLEY, T/ EFETR T - rTiElicEDHE
B (r=20.691.p < 0.001) %@BD /. 0> THBEL &
k£ -T, OHBET T, & 1Ty 3ETLAEHERT
cEMbha. B6i T, - TSHOMHEERL 2.
T: stable type Tid T,-TSHMcHEHME i 4 <.
T, labile type T3, case 3.4.1c & L& LB DB b
FBdohr (r=0.592,p <0.02, r=- 0.540.p <
0.05). %53 rT: — TSH Elic 38R A B h - /2.
L EAZEREAT 3ERL LTRTOH Y I
WTaAF /S —VEREL 48, case1,10.1 + 3.8
(mean + SD) case 2,14.5 + 4.9, case 3,11.9%+5.4
case 4,14.9 £.6.8 ug/dl L EEDOERALRLD -
fo. BT Ty 505 fd To, Th. rTe. TSH 0 EH)
ZRLE. ThfEd T, 50k & bicHE L, Hic
TorTy BETLLET2RLE,. T: 5 7THE TR
T2 10925 4.4 pg/dlic, rTy 2 384 514 ng
JAlifETF L.

Bl E o Bigs 5 AR T, 5o kd 2@ & o Rt
CREAZXNSD , FELTIHMEBREELT T,
%08 stable WAL, —ETi LR LW HOBEIE
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HEBOT T MG 5 type BB 5NE, TH b
b Ti %k, rTy ROEBBE I 2EEE0S 2 T 2R
Wz, 2Lt ofEER, ARET, 580
BIEOREBIHET B HEAERL 7. HARET,
#BE5TE, rTdMs TVBEO# BICHEVIETL «
BEFERLE.

I #E%E T, BHRS B T, EBogo T,,

WRELUHFiE

rTy i rTikit (Dinabott) 2R L. i Ty-1
TorTa EREIZZ0EN5.5 % 1.5 ug/d/ (mean +
SD), 140 £30 ng/d! 22 + 6 ng/dl T 3.

57 &

F1 RGO s Vv YEQONS T-1, TurT,
fEERLE. T-IERER3 2R LHT0.1~
1.0 ug/dil #"L ., AR T, S b5HR s TIE W EEH
THD  EHI DL T-1 2.9 ug/dl THREHT

I-T, MFEFOs L7+ EIH (BRIF. LIRS ®1 7VvFEOREHINE T,-L T, T, &
#l, £42 » B~ 15F). propylthiouracil (PTU) T 1 T T
BED O LK oRTH (BR2A, KRS, E | pg/100ml | ng/100ml | ng/100mi
S4F~15F) e & 2~ 4EMBTERmML i T, 1 0.1 58 ND
-1, T rT) BEARAIELZ . BB LE. TVEE 2 0.3 " ND
B TRHAMBO TSHAER - 3BREMSE s h
BUNLTHEEL RN, FBSTIE TEE ( T,-1 3 2.9 150 30.6
10 ug/dl) #1~2 n RREEL 10585 & & - 7o 4 0.1 135 4.2
PTU i3 #1i & 200 ~ 300 mg /day, # & 100 ~ 5 1.0 143 0.6
150 mg/day 5L, T,-1 EF, TSH LR% &4 6 0.1 32 ND
Lffﬂ’U'GliSO mg/day B L. T,-I1 554 8 0.8 7 ND
T.& (Oxford), T; iz T; RIAkit I (Dinabott),

2 [T, wEhos v+ EREQMS T, I Ty, 1T, RV T, /rTetb (M£SD)
| EFRV|IT, #EE | B T,-1 T, rT, Ty/rT,
gl Bl |(ee/ke/day)| # | (xg/100ml) | (g/100mD) | (ng/100ml)
1| 3mF 3.5 2 | 1.9% 0.4 175+42 | 19.0£ 2.2 | 9.3%3.3
9.2 8 | 6.9% 0.8»«| 24060 | 90.4%55.9 | 3.3+1.6**
10.8 5 |10.4% 1.7+«  286+83 [140.5+43.2**| 2.0£0.3**
2| 3mM 3.5 1 3.2 286 29.4 9.5
10.3 6 | 6.4% 1.2* 264+86 | 50.8+29.0 | 6.7+3.9
12.2 3 |10.0% 0.3"| 271491 |114.0%77.3 | 3.0£1.5
3| 2mF 2.5 9 | 5.3+ 0.7 224+37 | 34.2+ 8.0 | 6.4+1.8
5.3 6 | 8.2+ 1.1 184432 | 60.0%£24.0%| 3.7+£1.7%
41 10m,M 6.5 1 3.6 325 21.9 14.8
7.0—8.0 | 16 | 6.9% 1.3=| 216+56 | 34.1+11.6 | 6.6£2.0***
5 | 1yllmM 6.9 5 | 7.9% 1.0 33924 | 16.1% 2.4 [21.4%4.0
6.0 4 | 6.6% 0.4+ 200443 | 18.2% 3.4 |11.5+1.4**
8.8 4 | 9.0% 0.2 262438 | 29.24 2.0 8.940.7**"
6| 7vF 3.4 7 | 7.4% 0.8 191+18 | 37.9% 4.7 | 5.0%0.7
4.2 5 | 9.0% 1.2+ 136+27 | 49.0£15.3 | 2.8+0.6*
7| 12y,F 3.6 | 12 | 4.8% 0.7 188+40 | 17.7+ 6.0 |12.3%£7.8
8 | 15y,F 3.3 | 13 | 5.3 0.8 169439 | 11.2+ 2.9 [15.4%3.3
*P<0.05 **P<0.01 ***P<0.001 vs initial value of T, /rT, ratio




THiRBR A L& v ORI BT 2 5% (12

53. TEREFG6 T 32 ng/dl ER2 T 41 ng/
dl LEMEERL 7288, flid 60 ~ 150 ng /d/ & BE
ETE» SIEERICH L LBbm 5. 1T ERIEH
1,2.6.8, D ABITRAIERELIT %, % #:fEH 4.5, T
BB TEMERL . R2 CEL 0FEAMD I-T,
gehomt T,-1., T.rT0X&H: T, Bo&k
B4 BERBOTILICHVWRL 2. —ficfith T, -
I, TarTiffidvoa s [T, BoEBRWER
2D, To/rTiled#ic T, HBICEWET
Ltz. £ T/ Ttk T, -1 v~xAh 5T
BWEEARTEANS 2 E80H» 3 (EHM5.8). &
i PTU BB N FoRBROMEAID P
T,-1, Ts, T, Ty /rTi kb, T, -1 oMt~
vick b EE, EE, BEBISUTRLE. &%
BLT T,-] BEET T,.IT:REL . BERCIIE
REET B8, T,-1 BEERUTETLLEBS
Ty/rTi ek, s v viEERKRICERYT 28RS S
phibhc.

DEoRIEERcESE@mBcsvTmE T, -1
VANE Ty rT, To/rTh O BRI & & S 1cBE
AL

a) v - T: OBAR% (K 8B)

JLF VETRIEEOYE T, -1 BTFHTs Ty ER
EEWEICHY, BESTOEBE LR 140 ~
325 ng/dl oMz L, BB HBEHAE  —
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EDT I b—BEDLIhf. —F e roETcld T, -
[1E0~8.5ug/d; ©. T~ T, MicE#HN T IEDHE
BB St (r=0.784.p < 0.001). £LTZ®D
T:fE, T,-11E8.5 ug/d/RikcREFEERL
1.

b) T, — rT; D8R (K 9)

s LFVETE [T, 5RBoMBRIkY T, -1
& rTy R ErTH ML, T,-1 B0~7.5 ug/di
TP A %82 ER S EEREMNRILL 2 (r
=0.888.p < 0.001). £HEFMMTIE T,-1 @D
M@l LT bMEBEERL 2. —HEM 1.2.3. i3 Ty
- BOE¥LEBTH27.5 ug/dldcid & rTh
OEMERD 1Ty EERECEAZENAONL. Sk
FORTRPTURHE AL, rTy ik T,-1 E12.0~
9.0 pg/dI TEHBETERLA. 21T - rTh M
RS EE D ERN T EOHEBBESERILE (r =
0.916,p < 0.001). 2 L THA#BOEROAE R 7 L+
VIE5.123, N K 9§ 5.179 & BER—EARL ..

¢) T,-T,/rT, 08K (K 10)

L L T,-1 E0~1.5 ug/dl OETEHTE,
Ts/rTs LB TEEERT BRI T:/1Ts
HAM20 £ Tc2FRLE. 2VvF vETR [-T, BE
WKHED T, /rTeli3 10~ 1305 2~3~ERDL,
Ty~ Ty/rTy BICERH LA OHEBMBIRMIERI L
(r=-0.801.p <0.001).s& roiETIR T, -1 &

45-%3 PTU f‘lﬁﬁq:@/\‘\'t F'?ﬁ%%d)lﬂlqj T4 'I, Ts: rTs 1@.&0 Ts /rTs J:l: (MiSD)

=D E’%&é}ﬁ' sk (,ugrl;ll-OIOmI) (ng/l&)ml) (ngyl%Oml) Tty

1 12y, M 6 8.7+ 2.1 566+ 176 78.2£32.1 9.0% 6.5

2 12y, F 4 11.0+ 4.7 702+ 195 72.8+29.0 10.2% 3.2

9 5.4+ 1.1* 184+  43*| 26.7+12.7* 8.6+ 4.1

3 4y, F 5 8.1+ 1.6 414+ 154 44.1+21.4 11.3%= 4.0

9 5.4 0.6 214+ 39* 25.9+ 9.6+ 9.5+ 4.4

4 11y, F 3 8.4+ 1.0 323t 49 42 .4+ 0.7 7.6 1.2

6 4.2 1.0* 205+ 23 20.7+£ 3.8* 10.1% 1.7

5 9y, F 5 7.4+ 1.1 375t 86 32.5+ 8.4 11.8%+ 2.6
6 2.3% 0.8 197+ 47 10.74& 3.1*| 18.9% 4.0*

6 10y, F 8 5.8+ 1.9 233t 68 30.3£10.8 8.4t 3.9
5 1.3+ 1.1* 176+ 46 6.0% 5.1%=+ 47.1+£33.3**

7 14y, M 4 8.9+ 2.3 580+ 167 81.3£63.3 9.6+ 5.9

' 8 4.1+ 1.0* 215+ 62+ 23.9%66.6 9.1+ 2.1

3 1.5 0.5 154+ 27w 9.8+ 2.2 16.5% 6.3

*P<0.05 **P<0.01 vs previous value of T, /rT, ratio
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' Cretin(n=6) Basedow (n=7)
r73 200f ° e % 2007
! r13 :;'
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FTIRT To/rTakbid 9~20 &&<, T, -1 Exige
g~ 15 LETEALY, T,-1 LBESKicBVWT L 6
~10&E7 L F VIEQMEBRFRE Ado72. ULL
2KELTREROBOMHEBERY . (r = ~(.533,
p < 0.001).

Rico v F VERFIMIc>wT, Ty - rTeT -
Ts/rTy OBFHRERLL(ELL).L2 & 0ERS.8.
2T T,-1 O LR 0o LEMER
T T/t BETE -7, 22C, cO2Hlic>
WT T~ T OBAR%E A 3 & MOFEH & ERES I
RESREY X IE O MEBARALR AR L 7 (r = 0.863,p <
0.001). 2 ERERO VR hoEROK 1/2 T
bote. ol T,-I & Ty/rTsoBGIc-WT
A3L,PEDAOHBEHBED Shz(r=- 0.512,p
<0.01). shidtho 6 flcEBr-ERESHLTE
BOBME (F = 1.748, p<0.005)CT&H 0, 7 v+ viE
KBLVTEAZSBED Shi:.

LEARET REERE (7L 5 VE) 04 &L RE
HTES (e FviR) OBALHEIBE/T 2L, T,
-rTafdicid T,-1 BETF~EERcBVT. HGHE b
EOERPIBGHRYL, 0GB I3 —HKLTs

D, EhEML L T NBETIHESED >N,
EOMER s L FVETIE T,-1 7.5 ug/dl, N+
FofRTid 9.0 ug/diTh-7. Ti- Taflhicix, 7
VFVET—EOMEBRLEL  NeFoETiE T,-1

E0~8 ug/dl TERMNUSEOHEEAED >N, %
NPl T @EERLU:. To- Ty/rT Bzl
BRTHRNLAEOBMES A SN, T,-1 BEKT
N F9RO Ti/rTiHoETRI LFvEIREH
ETRUh-t. BB LF VEOIRTIR. MO GH
WL Ti-tT: MBLU T T, 1T, Mic@iFE%s
o BiECBREROTEIIN 1/2 0EEERL 2.

I TE&HPMNEBRICSTZ GH 50 RKE
REABCRETHE
BREFNVE YRS LD TV ORBRBIEBEVT T,
Do Ty NOEBEMTHET ZLLSBENLONED
T, COBED T rT: OG> SR L.

WEE L FEE
EbREAVEY (VUF 0 R2) K& DREEH
BULTEREENEOBRIAENRE L (FES

20013 : 2073
/rTB Cretin (n=6) /rT3._ . Basedow (n=7)
181 181
r=-0.801 o r=- 0.533
16+ (P<0.001) 16} ° (P<0.001)
. Y= -1157X+13.376 ° Y=~ 0.853 X +14.889
4T 4
12+ 121
10 10f
8 8
B - 6 -
4t 4t .
2t ° ., . 2}t
T4-1 T4-1
2 4 6 8 10 12 pg/dl 2 4 6 8 10 12

B 10 Ts & To/rTs OBEG
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3~ 137F). 04 243 L. 1 BRI O SR AR EEE
E# ( T,-1 E¥»->TRH 2z bEE) o 54, 1
BT ER T IR IR E T E &8 ( T, -1 BiED
- TRH # = + @8 % 2 (3BERIS) 0 4 Fl& Lo B
BRI T,-1 i, [#25.9 £ 1.1 ug/d/ (mean
+SD)I#A 3.8+ 1.0 ug/dl Tk v TRHARK
%35 TSH 0THE I bEBHREOENED SN
(812). 2 h s> DfERNZ 0.3 U/ke® GH %:8 2 [Elic
RFTHEL GRERIB LT 4 » AE0&BicHRML,
me T,-1, T Ty BER#ELL. T,-1 @43
& T,k (Oxford), Ts i3 THRIA kit 1 (Dinabott),
rT; it rTikit (Dinabott) #{EMA L 1.

13 il T,-1 . Tor Ty EOEBEBERA O &

24

WECBEEI00ELTRDLE, T,-1EEAR:
HIREBA 1 ~2 » BCETHER%ARL, 3~4 48
TEIEERSAA SN, [BRTOETH L hEET
EEAEBIELF. Tl [BHTIEE]L »BBien
TERL. IBTR2ANRETC2HIC L&A LA,
T HFECL LRERASEE -7, rTi il | A8
THEE GETERL, [BTWR3I~41,B8cES
RS AN £ THTR T OB ERIRETH
FEECEENEBEL 2. .58 | BoOBER T REH T
Ty @ ERE &0 K 4 ICRBETTEEERL L » AR
DOxRFTMECH>WT, Ty/Te. Ts/1rTs, tTW/Ty K
NEBERL 2 BB TOHERERC &, RSy
26T Ti/T. Ti/rTihho E/5a 50t 1T/
Tt I BeHEERER, IBTHERETLLE.
154 Ty — rTy oBdBRERT &, BHEICHBELS A

rT3 807

”g/dl ® Pt.No.1~4.6.7
70 © Pt.No. 5.8
60T Y= 5.123X + 1.475

r= 0.888 (P<0.001)
50
40
30 Y= 2.679X - 2.877
r= 0.863 ( P<0.001)
20
10
L
T3 25 |
13
20 +
15 t+
10 |
0 Y=-1487 X + 24.151
r=-0.512 (P<0.01)
5 F=1.748
i Y=-1.157X +13.376 (P<0.005)

. r=-0801 (P<0.001)
1

12 T4-1 vg/dl

K1l 2vF fED Ta~1Ts B Ta-To/rT: BlOBEK




HHRER o v ORI o DR (1

F(r=20.813,p <0.001). %8 Ty~ Ty, Ty = rT:
REERA SN, - .

plEk by GHERMBO TEREAK/NDAFEIZB W T
i, BEIE1~2 Bl T,-1DETHAES
. TyERE I ERERE, £/ rTo il To-1&F
FLEETRRLE, ZLC0E#BHE3I~4 »AB

cEEEREZEL . F o BERTHREEREBEET
B IETR, [ Bl oB B 0HEETSH

o7z,

%z ES

[ EBAT, 2T, BFEOT,, rT, ROTH

. TurTy o LR T

LEOFED S EFEALBOTRARE T, 05
et AEIERICHERE ICEAZN & 3 - & AHER L
.dHbb, B rTy RAEHL Ty Ric g%
RiFx 50 Ty stable type &, ¢ Ty B LR LT
FOEEMENTE T 5 T, labile type MHEEL 2.
—#Ec &0 v 0h# E 3 production rate &
metabolic clearance rate ic X b EH & h 3 5,
TrTy kLT, T'O—BAEEROKT %5, &
12 1Ty D 98.5 % K T D Ty monodeiodinationic

TSH Group I (n=5)
MO/l
50
Ta-1 =59 £ 1.1 g
40 | TRH (10 ug/kg)
v

! L

0 30 60 90 min

oo
£
~3
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Regulation of peripheral thyroxine metabolism. Dose response. relation of T4
monodeiodination and its individual variation. K ohki Saida, Department of Pediatrics,
School of Medicine, Kanazawa University. Kanazawa, 920, Japan. J. Juzen Med. Soc,
88, 239-254(1979).

Abstract  Correlation between serum thyroxine (T4), triiodothyronine (T3) and reverse T3
concentrations was studied in 4 euthyroid subjects receiving exogenous T4, 8 patients with
cretinism during 1—2 y of T4 replacement therapy, 7 patients with Graves’ disease during propyl-
thiouracil (PTU) treatment, and 9 patients with pituitary dwarfism during hGH therapy.

(1) In euthyroid subjects receiving 100, 200 and 400 ug/day of T4 for three days at 1w intervals,
two different types of T4 monodeiodinating response were observed. In two subjects, serum T3
remained unchanged from previous levels, while 1T3 rose promptly with increasing dose of T4
(T3 stable type). Others showed an immediate rise in serum T3 whereas rT3 increased after 3
days of time lag (T3 labile). Basal TSH levels were suppressed in the latter but not in the former
at 100, 200 pg of T4 doses. These results suggests that setting point of T4 monodeiodination via
T3 and rT3 pathways is different in individuals and rT3 does not play a role in feedback regula-
tion of TSH secretion.

(2) In both groups of the patients with cretinism (C group) and with Graves’ disease (G group),
linear relation was noted between serum T4 and rT3 in the range of 0—7 pg/dl of T4-I in C group
and 0—9 pg/dl in G group, beyond which an abrupt rise in rT3 was observed. Serum T3 was also
linearly correlated with T4 in group G, but not in group C. T3/1T3 ratio was inversely correlated
with T4 in both groups, which indicates relatively dominant via T3 pathway in T4 deficient state.
Two patients in C group showed reduced T4 monodeiodinating activity via rT3, which was
approximately half of that in others. These results indicated that there existed a threshhold for
activating rT3 pathway in hyperthyroxinemic state, and activity of which appeared to differ
considerably in individuals. It seemed that serum T4 concentration could be regarded as a factor
regulating peripheral T4 monodeiodination via T3 or r'T3 pathway.

(3) Initiation of hGH therapy induced decrease in serum T4 and rT3 levels increase in T3 in pa-
tients with GH deficiency. Associated hypothalamic hypothyroidism exaggerated these changes.
In consideration of reciprocal changes in serum T3 and 1T3 levels, GH appeared to accelerate
peripheral conversion of T4 to T3 in these patients at an early stage of GH therapy.




