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“The Red Blood Cell Uptake of B3-Triiodothyronine
as a Measure of Thyroid Function.
1. Clinical Results

By

Fumio Kinoshita, Yoshio Yonahara, Hiroshi Saito,

Jyuro Arai, Eisei Yoshihama
Okubo Municipal Hospital of Tokyo

“The red ‘blood cell uptakes of *'I-Trijodothyronine were determined more than eight

Yaundred blood samples since 1960.
1) The uptakes .of euthyroid subjects ranged from 11.0 to 17.5 per cent averaging 14.4
-per cent in 18 males and ranged from 8.7 to 18.5 per cent averaging 12.4 per cent in 95
females, hyperthyroid subjects ranged from 16.7 to 35.1 per cent averaging 26.7 per cent
dn 13 males and ranged from 12.5 to 43.3 per cent averaging 22.2 per cent in 87 females,
‘9 hypothyroid subjects ranged from 3.1 to 9.8 per cent averaging 7.8 per cent, 78 nontoxic
modular and collid goiter subjects ranged from 7.5 to 17.2 per cent averaging 12.3 per
«cent, 11 malignant goiter subjects ranged from 9.3 to 14.9 per cent averaging 11.9 per cent,
71 subacute thyroiditis subjects ranged from 10.0 to 21.4 per cent averaging 14.6 per cent,
‘14 chronic thyroiditis subjects ranged from 9.7 to 14.9 per cent averaging 12.0 per cent
:and 100 other miscellaneous subjects were determined.

2) In diagnostic studies 90 per cent of 96 euthyroid females had red blood cell uptakes
-within the limits 10 to 16 per cent, 94 per cent of 18 euthyroid males had within the
dimits 10 to 17 per cent, and 90 per cent of 87 hyperthyroid females had above 16 per
«<ent and 92 per cent of 12 hyperthyroid males had above 17 per cent and 9 hypothyroid
-patients had all below 10 per cent.

3) The correlation of the red blood cell uptake of BI-Triiodothyronine with clinical
«iagposis, 'basal metabolic rate and 24 hour ¥ thyroidal uptake were studied and compared
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each other.

HARE S it #2834 5108

4) The uptakes of 76 hyperthyroid patients who were cured after 13! therapy ranged
from 7.3 to 17.4 per cent averaging 11.7 per cent. The uptakes of 5 hyperthyroid patients,
treated with mercazol, 5 hypothyroid patients treated with thyroid drugs and 4 subacute

thyroiditis patients treated with steroid hormone were determined before and after therapy.

5) This test is simple, rapid, inexpensive and accurate method as a measure of
thyroid function. This method can be used to eliminate the administration of radioiodine
and is more useful for the purpose of following the effects of therapy in various thyroid
disorders. Exogenous iodine or thyroid medication do not interfer this test.

I LAvE

FUkig+ A€ ©H 5 Thyroxine (LUF Ty
fig9) & Triiodothyronine (LLF T3 Wsd) X
A #E R 1 e (R8N 2026) s i BRTIS) 2 KEA¢ B -
EDHIE LT 72 A, 19544 Hamolsky 34511 1E
& & FURIR B HE TOEE (LUF FUHEiE & W ) ok
IMERTEE, TERAMRERLE VEBRICEDS 3 2
& A L, FEIT19564F B, 1T, BT 5
TH MBI OIER 2B % L, % DR MmBRERIE
BILTs 1 B, BTy, LB ZEERL,
IEHE & TUHEE ORI R MR R R B H
BoERD 07 L HE LT

Crispell 43 195647, Nalsll, BI[.RIHSA,
BILTs, BTy % FvT AFMERER % in vitro
OB L YggEE L, ABEAREA (LLTF4ER7K
EHET) TikbhrdfkmEkic BI-T; #jn2 in-
cubate 3 3 & BU-T3m80~90% 237 1 BRI Hy
ENBZ EERS, FIC BTy 3 BTy 12K
LARMERBERUE KT Y, i d Mo FE
BIL-T3, BTy OFfRMFMERZES L MEIT 3
BELFADI:.

OB & Y FURER R V€ v Dl e~
OB FMERDOF L WA TH Y, MIFEHN
Ts, Ty 0 LEANRERNC 72 33613 FrfiBRIc X
VERENZDEPRETHEZ LR E L LN
PE2 TIUHEREITHY T FFR G R U € o 23 I rRis by
My 30T h e MERE O BB
2, Zhc BT 20X 3% & LBHARRHK
MERICERAEFHEEEN B0 L, PRk
BT T MR EDIR AR & L € v 8 BRI BT
IREEGHAT S N, fEo< in vitro 2T
WITH A 72 BU-Ts G MAEEE E 2E8Ee048H

BEHY, TOMBRIMIREFEET 3 0 s
He23rEILNS.

HamolskyiZ 195741, 19594515012 181 Ty
IR & B & BRI S% o BE IR
WIRERERE L, TOBREL OPIRENRZLE
BA LN, £ DEEFRAMEEE B B & T
FR2OMAE L Y22 BRHBRG L 7203920, iz
19604ELLsR S 4 7 XY } R IFIFHOGFIT L Y
BTy O AFHAGEL 272D T2 23EH L),
FEARAVCHFIA L, #H8b 800MA B X, Z#f
DR R & BT L, ECF R 0%
Bik pggai L, Ak B 2 B sy
W8 B R IR sEIRA D — 0 & L TR IR E
BT, BEd HEANAS TRICHSILo TREE:
DHBZ EDMYE DT, 1 IRCEERET 2,
H 2 KOV HET 5.

BERX

B AR EE R 2 I CRER O FAEE T b B
EMA TN, RIETRFHEAZE O & H#
ZZ r ##%, Hamolsky O b A3k
PEWL LtfFo7 Bl

2) BTz #0.01pgr/ 0.1cciz B L, DA
% OFERREBER L=,

3) 20ccofEft7 T A =T 3 CeH MK & A A,
242 BTy o SR 0.1ccdmx, —h#
FHIE Ui 2 MEEER LB —E o,
B L=

4) Incubation X 3.50%% o fr i IRIBEE & A
N, 37°C, 2WpfPRIBIRYE Ui 3, {RIE2RY <R
EHWTHO=0T, HAIRESR & A A 72
Wasser-bad # 7=,
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5) {RMEIRZE BT I AaROMK1CcCE
Sy, ZhRiHBEREIC AN, Welltype Sc-
intillation counter THMIL, Zh X b EHHKEF
#rglE G &L

6) Zhiztpskscerin 2, ELE THELS
30008z, 540 OLile:, LBEREINES
EIRE Liz.

7) Sl 2R Bk O BSTRE 2 B U Well-type
Scintillation counter Ti%kL, ik b BRET
¥rg[ECel L7z

8) 4> Haematocrit # I (Ht).

9) BILT3 7 MERBEHEE

t3
—C-—C": 5 1}22 -x 100
* 100

e ko o A Ht % 10021253 .

W OLT, RAFHLTHRCHETEL, assay date

H 2\ R L.

BEHR

S A AR b L7 Sk R U ABEEE &
g e L, Bt 810 TH 5.

R ERE, 186, Jo6f, i 11461, 7
SREREAETLIERE, BI136, 87, R 10081, W
SREERRE TR, 9B (Regeth 3B, e 2 B,
BI yaiets 4 B, BistrkFRIEIETSB (FREMHEST
B, st G, BERTRERE 1E, EEEMERIR
KIR11, tEMFREA MBI TH Y, T OMmER
Jgg B DIsk o BB A 10061 TH 5.

FIRIRGE B0 I (& BEERIEIR, ZEBfUAE,
18] FREHEREE, 3L ATo—AHE%EL DT
R, EEFRBEEEN E L TERS
VRN X AT Ko

HBERKKE

1 ERERCSRERFREEBIRG B P Ts
FRMERAEERR (1%, H1ED

FEE 114 0FnBRkEERIE 8.7~18.5% T
Hot=B, ZrEINCRSE, $11.0~17.5%,
F#914.4% T, 48.7~18.5%, iy 12.4%TIE
iz W LIEMCEEEZ R L, Bkl
MeEEEaRLx.

FoHERE 1008C1212.5~43. 3% TH 2T NiLE
VRN RS &, B16.7~35.1%, Fi526.7%, K
12.5~43. 3051522, 295 TN b IEHF W LA
MEEEFRL, Bl vEEE R L.
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{ETHE 9 Bk 2 RN & FERTH 272,

3.1~.9.8% Ty 7.8% Ch 7=,

Jerhp Rt A IR 78 B, TR 7.5
~16.8%, F#912.3%EMETIE 8.2~17.2%,
Fet12.3% CRIE ORI A 2, TEHELD
Fh Yy ER A o7, EHFRIEIFI T 9.3~
14.0%, Fi511.9%Thh, ThHEHEEL 20
Db N0t

BRI LB CH o722, Thbidig
MEEORHIRSBT Ly~ T A h o7k, RIE
OEHIDY D ERLEZ LD ED Y, TORERRK
1 10.0~24.4% L LRI ES T 528, JE
ORI RO BEERT O B L 2
i

Table 1. The R.B.C. uptake of ™I.T, in
various thyroid status ( 33Tcases)

] T, R.B.C.
Thyroid Numbers of | uptake
status observation
Range | Average
Euthyroid 114
males 18 [11.0~-17.5/14.441. 45
females 96 | 8.7~-18.5/12.440. 42
Hyperthyroid 100
males 13 [16.7~-35.1|26.713. 34
females 87 [12.5~-43.3/22.243.85
Hypothyroid g 3.1~ 9.8 7.8+1.64
non toxic ’
Croiter 78
diffuse 57 | 7.5~~16.812.34-0.29
nodular 21 | 8.2~~17.212.341.28
malignant !
Goiter 1] 93"-"140 11-g+0. 5'6
subacute
chronic e
thy:l'oiditiS 14 gl . 7"—'14 . g 12 a 0+1- n.l_
40
] E=I Hypothyroid 9 cases
3 == Euthyroid (males) 18 #
e=m Euthyroid (females) 96~
% ez Hyperthyroid 100 «

55 585 T2 kY B8 TR 7] A3 B
678 WIS RS (B8 2209 25-269 30349 40~44.9
R.B.C. uplake
Fig. 1. The R.B.C. uptake of LT, in
Euthyroid, Hyperthyroid and Hypothyroid
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TBHEFRERINZ 4B T 9.7~14. 9% Fi512.0%
Tho.

DEz#RRTBLE1REOML THY, Bzl
NEIEHE, JUEE, ETED 3 BIIR T RmER
BHREEFBOSM RT3 LB 1”0LIL
TH5.

INEDREGN T TR MBS o [ 2
$10.0~17.0%, #10.0~16.0%2: Y, Zh &
0% TFTo b0, 1630317%L L0 d o & o 38
b, BRBEOEFBESEI R 2%
Mmoo,

Table 2. The R.B.C. uptake of BT, in
various thyroid status

BT, R.B.C. uptake

Thyroid | N. of 3
status vation | 1024 | 10~1725|517% t

10~162 2 16% t

Euthyroid 114

males 18] 0¢ 096)(17(949)| 1( 69)
females 96| 5 525)(86(90%)| 5( 5%)
Hyperthyreid| 100
males 13/ 0 09)| 1¢ 8%)(12(929)
females 87| 0C 0%)| 9(102)!78(9025)
Hypothyroid 9 19(100%)| 0( 625)| 0C 02%)
non toxic '
Goiter ]
diffuse " 57/11(2095)(43(75%)| 3¢ 59)
nodular 211 4(19%)115(729)! 2¢ 99)

BB IEHRE 1148112 B18FIh10% LI T 72 <,
7% B 181 (6%) THY, 178 (94%) 13
10~17% DHEFIZ B b, LISBITIZ10%LLTF 5 &l

(5%) T16%L Lixs5 @l (5%) T, 10~16%
X868 (90%) THhor.

SNITHR LTTIESE ' B13BIR 174 LT 1k 1 il

(8%) T, flin126 (92%) BT _T17%L |
T, L87HI I 16% 1L Tk 9 4 (10%) Tlo78
Bl (90%) 1216%L FTHo1-.

ETFEE 9 Bl 3 R TI0% L TFTH o7,

o B TR IR IR 78 BT A T i B 257,
10%LUFW 1161 (20%) ©, TERTEHEZ 436 (75
%), TN 361 (5%) THBo1zH L, &
AR 12BIFh 10 0T 4 81 (19%), IEFEEE 15
B (72%), Ll Lt 2681 (9 %) THor

2) HRERDS ogEE o 1BI-Ty 7 M B R

BRAEZ Lz ERMERIE, BHEES0H . Iz
8B, WHERK6H, x7u—¥ERRS i,

ARESRMH2&ME 1238 5108

PERARA BN, "PORERSES £E S B 6 81, OR4
&, B 2 B, e v X 2 4, Hith14@c b
5. EEESONREIELR, FE7H, 0w
RRHEZ D WME S G, s B, T4
B, B 3B, SpBiSE 2 61, wEOEA 2 B, Hfb s
FTH 3.

Table 3. The R.B.C. uptake of [T,
in malignant tumors

.i ‘ Cases | Range ‘ Average
‘ 3 [Tdcases | 9.0~15.0 120
= Q | 29cases | 7.0~16.5 11.5
fﬁi‘rﬁ: 1 ié;‘:{?: ;a‘| 4cases |16.2~20.0/ 18.1
Reticulosarkomal 38cases [13.4~-21.1] 17.1 }
j Leucamia 2cases |21.7~-28.0| 24.8

ZNAHEBNTER T BT i BRE Fr sy B
VEREEE S, BI136 6.2~19.5%, Fiy13.49%
THY, 3Bl 7.4~17.2%, Fi511.5%TH-
72, BEBOLELEEEEE 46T, 16,2~
20.0%, F#18.1% R &<, MR 38z
21.7~28.0%F#24.8% ¥ {IKEPIIED 381 13.4
~21.1%, 1T 1% E BN 2 Y EEER L
i

EBELVECMFE LR LMo 25K E
ERIRT2LE2MOMLTHY, x70—¥iE
BT 5 B, 14.7~30.5%, TF1523.8%, (BHEEL
6%, 10.2~23.9%, F516.6%, FFEZE 3 &1, 10
T~22.4%, F17.1%, BERE 4, 16.1~19
-8%, FH18.4%, b4 4 B, 18.7~25.29,
922.9%, VERNEEE S BfifE 641, 9.3~20.2
%. T16.5% TH o7, HMoEERY BB
b IEEBEENOMEE R L.

r | o] RB.C.uptake of 175 %/ —
. Fm_fﬁimf;mke T,s 12} % M% bl
Nephrosis | 5 ' Poel = e 256%
[ Nepiriti crn | 6 | see o e 16.6 %
ll Liver cirrhosis | 8 | o e . we e 17.1 %
Eiave}g;r.:ellf‘ius 4 j ' L 18.4 %
]'Lung cancer | 6 | ° @ e 16.5 ¢
'}&nges'iw.‘wafn‘éiini -‘r’l e ese 22.9 %

normal range

Fig. 2. The R.B.C. uptake of 18T,
miscellanecus diseases
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Table 4. Correlation of the R.B.C. uptake of I.T, with clinical diagnosis, 24 hours
I thyroidal uptake and basal metabolic rate

R. C. U. BLT.U.R. B. M. E.
Clinical diagnosis = =

109> \g}g,&gg/g gg%gjjé 109> |10~409| 40%< |—15%<|—15~+159%|+1505<
Euthyroid 5 81 5 76 5 3 80 SOl
94 cases | ( 5%) | (90%) | ( 5%) | (14%) | (81%) | ( 5%) | ( 3%) (85%) (1225)

| Hyperthyroid 0 10 85 0 4 91 0 6 89
85 cases | (0%) | (119%) | (89%) | ( 0%) | ( 4%) | (962) | ( 0%) ( 6%) (9492)

Hypothyroid 9 0 0 9 0 0 7 2 0
9 cases  ((100%)| ( 0%) | ( 02) | 10026)| ( 09%) | ( 0%) | (78%) (22%) ( 0%)

nontoxic Goiter 9 44 3 27 18 1 47 8
diffuse 56 cases | (16%) | (79%) | ( 5%) | (20%) | (48%) | (32%) | ( 295) | (8425) | (14%)

] i 4 14 2 17 2 1 14 5
nodular 20 cases (20%) | (70%) | (10%) | ( 5%) | (85%) | (10%) | ( 5%) (70%) (25%)

| Strumitis subacute, 0 8 2 10 0 0 0 7 3
=:| 10 cases | (0%) | (80%) | (20%) |C 100%)| € 025) | ( 0%) | ( 02%) (70%) (30%)

3) BI-Ts ZRmBRBEHR & LB ER v 11
FRR BT s

BILTs FRMBERF Z FREEE © DEICE
FERDIE L AV b h T 2 EEAER K 191§
SRBSEE & Hogg L 7.

INE 3 ODRA T TRUToMER PRSI

T5E, IEHEME, TUHEESH, KT 9 #,
BEFERRBE 766 (BRI N2 56, 2081,
AEEMEFRARAE 10 C B 5. &7 IEHZ G5
CHET B e, BIT: FRERERRE10~16%
(HEx10~17%) OFEEIZ84H (90%) BA DD
WL, B RREREERIE 1 ~56%, 211
%5 T10~40% DEPIC T66B1 (81%) 2N ILEERHER
&k —19~+26%, T+ 2% T—15%~+15%D
HEFEIZ80B] (85%) AAD7=.

JCHEAE 951 T3 15U -Ts g ifr BRI M1 8544 (89
%)%316% (B T1X17%) L ETH o7 o1z B H§
JRIEIRRIZ31~07%, Fi64.1% T 40% L I
DY DIF (96%) T, FERHEIZ 0~ 100
%, Fi546.7% T, +15%LL Db D189 (94
%) THotm.

ETE 9 BTk BU-Ts R i kB HuRIZ 26110
Zo LUT T, B RURIRERRIX 1 ~ 9%, Fi4.1%
T, ZH 205 T Thy, EEAERN—15
LT TH (18%) Thotm.

BRI IR IE 765 ¥E 2 35661 T, 1-Ts

cases (%)

HRMERBEREIT44F (79%) DEEHETHo
7z, U FUREGEIERIE 1~99%, 34,29
T, 10~40%1327%1 (48%) T, 18f (32%)
mfEER L, ZOR50% 2847 0166 (28
%) THo7. EBERHRIL--15~+15%1 47
(84%) D@D b7z, M DRI B1I-Tsix
20B0F 1461 (70%) PIEFFEECH b, BT BER
BREBEERIE 7 ~48%, Fi521.4% T, 10~40%i%
1781 (85%) THEEHEIT—15~+289, Tiy
+ 9% TU4B] (70%) HIEHMER L=,

HE SRR RBR A 10BN A T BIL-Ts AR i BReE
WHRIZIEHTEEE 8 B (80%) T2@AiFERZ R L
7223, VI RURISERERZLEI10% LT,
R 3E (30%) BEELF LT Wiz,

W-Ts frmBRBERER & AHRE o B
WIRDML THY, XU FRFERR L OFE
RERRT S L4 KON TR FEoEE
L.

4)  FURERBEEETUHERE 0 1B yEREATEITIR T B
LT % i R 8 Hyy =

FOR B RE TUELE 2 190 a8 L 738 B
T, BT FmeRERER, B0 FREETRE, 3£
BEHREE HEHET LT3 s F0om T
=D =R

B vhREsE ¥U0-Ts RInEREHCR 3 1507 SEBI
76T H 07223, T ofiEld 7.3~17.4%Fia1l
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30t |
o 2] I A,
E ‘ i . . .
S0 U
< LI IR AL
L) 0&,.,0%0 @ . :
e Bﬂ:““"’%:b“"g .
Ll ° '?q“g," - H
= 10r—= a .
= . )
= 5.‘ e

20 <100 10 +20 +30 =40 <50 +60 +70 +40 +90 +100
BE.M.R.

Fig. 3. Correlation of the R.B.C. uptake of
91T, with B.M.R.

HARE SR E S e 5238 §108

30t
25 - - -
- .
E . . r : . . -
3 2 ’ " LRI ‘.:. .
S . * o A =
$ 15 N ; &é&%ag . % oo :
0l 9038 900
. EY
|-I_ .
= 3

W 50 6 70 8 90
BT thyrpidal uptake

T

Fig. 4. Correlation of the R.B.C. uptake of
BT, with 24 hours '*'I thyroidal uptake

Table 5. The R.B.C. uptake of "'I.T,, *'I thyroidal uptake and B.M.R. of
the hyperthyroid patients treated with '*'I

R.B.C. upkate of *'I.T,

1#1] thyroidal uptake

B. M. R.

Range (A.verage)‘ >169

Range (Average)‘ =409 | Range (Average)[ >159% |:

3.0~749%
(34.8%)

7.3~17.4% 5/76= 5%‘
(11.9%) cases

f6=16%.
cases |

—14~~+35%

e (+ 4.0%)

cases |

.9%T, Zoh5Hl (6%) R16%EHEA 718
Ehhoiz.

ZUTHE L B FR BRE R AR b Mo
RAFROUEE Y AL FEEL RT b 05 S
R, JEREERZE L72-58B0 vk 3.0~74.0%,
1934.8% T40% # B X 72 DE27H, 46% Tho
T

AT RHR 2 IBEBIT o BRI 7661 T, %
OfEE—14~+35%, Fig+4 % T+15% 2B
72d o126 (16%) TH 5.

FICVER I R UTRRRICRR T I b TN Tol
EE[FoOIEFEAETH R (365,

Table 6. The R.B.C. uptake of ¥3[.T,,'3'I
thyroidal uptake, and B.M.R. of the
hyperthyroid patients before and aft-
er '] therapy ( 41 cases)

- TRBC. 1]
f,_&(amma- uptake of | thyroidal B.M.R.
B ST, uptake
ls]ESIefore 14.0~30.3%)| 31~-85% |4 5~—100%
therapy | (20.5%) | (66.095) | (+47.2%)
laAlftnar 7.3~17.4%| 4~-64% |—11~+21%
therapy | (12.1%) | (33.39%) | (+ 4.9%)

M ERBE R R AR 31~85%, TH#66% 235
FEBITIE 4 ~64%, F4533.3% T, HBEECHRE
SERT+ 5 ~+ 100%, Erg+47.29 PEEHEITE
—11~+21%, T+ 4.9%7x21=.

5)  FRRIRHSRE TR O PR BRE SRR R R
Fod 3 BT MR EER

FiFREAE Lo AN —n 2 EE L 7=
A, THIT X b i U7: FUREREEE FUHEAE 5 BT
BT Z oI e BTy RmERER R,
REFE, WEPMPFERT I LETROMITR
v, BU-Ty o BRI EE R Dok & 4T
L CIEW M 3 CET L, LR G
FR L7

6) FRGRER SRR TR © FURERAR GRS
¥ % BT fRiEEReR

FROR BRASAB (R TR ORISR 2 825 UngE L7z
5BICE T, ZoiEEaiEo Ty FRifEREEE
R, EEHR, BRI ERT 2 LI ED
My, BTy fRimEEERERIE EEER D
S & AT UCIER T £ TER L, FEEAH
e FEBER PR L.

T EEEFRERORERNEO PI-Ts i
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Table 7. *'I.T, R.B.C. uptake of hyperthyroidism after treatment by mercazol

ame sex | age _— beforel311::P:;trneiz;ta1 : mlzﬁ‘ter treatment ? ;1( r;tlf:nf £
R‘..B..C.auptake: L‘ll:ﬂ‘.a\kgm B.M.R. R.E;.Cs. uptake B.M.R. ’

OCROx0O Q 23 20.0 S +-85 10.4 — 3 6 months

O & O Q 15 16.0 48 4-35 10.0 — 8 1 months

O OTF g 18 21.6 63 —-30 14.8 +20 6 months

OAQCHO Q 18 21.5 45 +-54 10.3 + 8 6 months

Oz O & Q 12 19.8 68 +-19 10.5 —17 2 months

Table 8. *I.T, R.B.C. uptake of hypothyroidism after treatment by thyradin

ame sex | age before treatment after treatment duration ‘of
: s WL, 1] thyroi- B.ME GILT, B.M.R treatment
E.B.C. uptake | dal uptake| =" " | R.B.C. uptake] =™
OB OTF [¢] 34 6.4 6 —16 9.9 — 6 5 months
OBC%0 Q 29 9.8 3 —26 19.8 —+24 12 months
O#OK @ 38 7.2 3 —16 10.5 + 7 12 months
0] :{0) @] e 54 9.0 1 —23 16.0 +14 4 months
O&QOQF @ 57 7.4 9 —15 10.6 + 3 2 years
Table 9. The R.B.C. uptake of 'I.T, from subacute thyroiditis patients
before and after treatment
name sex |age | treatment | R.B.C. uptake |thyroidal uptake| B.M.R.
HOFO N 38 before 13.5 1.0 — 4
o after 10.4 18.0
O8O0 0 i before 15.7 1.3 +26
after 10.1 26.5 4+ 8
before 16.1 1.9 -+10
MORO ? 8 after 12.1 8.1 + 2
before 21.4 0 +52
o P o
#O1O | ? | B [Fher 12.5 9.2 +27

BRIEGE

RIS AR L2 v 35T 5 L an@ERRIRSE
B L RT3, T OIRERIEICE T B
T3 FriuBEREER, ¥ FRERERER, L H
WA L iER 2 A 9 FITR Lz, BU-Ts it
TR TR VAREN L 13. 5~21. 4% F#516.7% &
EEH L DR B RIETEEI10. 1~12.5%, F
911, 3% L IERHEICHE LT3, B R ERR
RITVEHANIEE S L EETH 358, falihiE
Wz, M RHERAR W EM R LE
il TRER IR E W 207,

5 #

RN ISR H T R R, b 2R B
BIRE, ol AFma—L, FREEPERESED

W 2 kAo, HEEOFEND B8, Fnd Eok-
EOLTHEN 100%FE L -5 Fkda {, &
PRAEMR & R TAEA T T 2 Z L v e,
A B ¥ BECRET B2 L LILRARE -
T BT &M EW|AT 5 LT L Y TG
20 BERO—DTHBY, (EkOEREMRIYE
CHLEROMLBEORADL H Y, FHRIREE
Buktzo—ok LTENT S O &35 AWET L.
Rtk L & v B % Thyroxine (T4) & Triio-
dothyronine (Ts3) i3 M B & R MER L K&
T35k DL LT, Gordorn? 8)11)12)20)25)26) .,
&7 k3 LTk BRaNH A4 2% E electro-
phoresis)s)16 18)27)20)3) 1z I ¥ ov1 & o2 DGlobulin
Do inter-a-Globulin M4rEIlc BHE 1, # -
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2% Prealbumin, Albumin } #4942k wvh
N, TLT Wi EAOHAERRICIBERS
2T, Zio Td 2Nz 3E 58 vy R Albumin
EHLFET 3.

Ts b Mh Tz Te & FERRC MEEEICHES

LTHY, MbFEULLETH S TeiESBENRE
ALTw3. PEL TaxTs ol LEHE ofEai
L DETH N, Ty kiZFe Tat Xk v Fofi
BEZERINZOICEDFIBSE T2, X Ts
A & Y HEERE MR T BRI F0E
ThadLtvbhTws, FKilEkeo T & okEsn
R & 2 OATIEE R IR 2,

Hamolsky #5NX19544EIEH3E L FolE0fE
BAOHRMBERV IR THRERFRER + V€ ¥ DFERIC 3%
DHBT L eEE L, FEIT19554% B BILT,, 11
‘T3 W TR MBI OB A L, %0 Fil
(BRI -Ts b3 B, BLTy it LEen e 3
-ARL,  IEEE L TUHEE ORI 1R BRI R o
FANCEREDER DO L#E L. Crispell)
- %) 19564F NaBl, BIL.RIHSA, BI.T,, B.T,

v TAFRMERFER # in vitro DEEIZE b

SHIAL, ERKTEoFRMmERC BTy 23
incubate § 3 & BI-T3 ¢>80~90% 27 BRIz 1
RENDB L BB, EIC BUTs iz BT, 2
e URMBREEUE B ATH Y, Tid Mot
S BTy, BU-Ts sk mBERERZ 25 | { #0%)
“TBZEFREDT.

ZNEOBITE L Y BURER A L v 0 MATE E A~
DB R OBROF N L YV ATH Y, (BN
3Ty, Ts S AT RANC 22 33003 Bk

IVEMENDZDIDZ EREILNS. O
- TIRARIRBEAE TR 178 T ORISR L & 28 i

FACHEIN L T B 0 TSR R E BRI R L £ v

& OFEEE HBAREFNC 2 Y, Zhic BTy %

S NA % & BRIS R R BRI S W B ot

L RIS RE IS T RE Tldsinic 22 5.

—7 Mitchell® £5134% 0B M OB 9038

CBCRT, BTy RENECEET 52 Lok
BL, B4 i X 3 BTy okglo
- BRMER R L, R imE e «-Globulin i
“Ta 2RBTRESIBBDOLATCBZ 2 2R L,

HERE SRS AMH 2% $108

B TOHEIE, (BT, RIS T E O mIEN D 0
YTy 0 Resin REITXEHEOENH B2 L 3
FED LIS, TR 2 ERNERY @ FEETBIRER]
FBREIRAB S D7 Zhd OB L b Resin
W EPEIE RIS L € v LA LA RN &
DB LT BYRRZIRET 3667835 3 L2
A b7z, FEIZ Polyurethane foam } anion
exchange resin MEA X ¥ 7z % resin spongelz
L BRABREFATO BI-Ts 0BMELFIH Li=b
EREBRLA, JUEE, ETE, SRtk
BEDELB7: L #45 L7=. R Sterling®? i3 Re-
sin 121 MOIBERY — 5 & i LSBT L L 7= Re-
sinz A L BTy # il & 08l ¥ 3 5%
A LR OF £ 238~ Hamolsky, Mitchell &5
DFIEFHH LT3,

KRB 1960 LIRS 1 F Y + R I 5T 04
Bk BTy (Y22 P)OREER
N % in vitro O Mk HERMRAFIH LD,
SHOIEPIEA L, ZOBEHEMZ R 72 ©
T, BXEZ0HEEMrOAE» BB L, 5
DB H D72 DT » ITEE L7s.

Fi P B4R 43T 7 2 i Hamolsky®, Urele-
$%), Robbins?), Crigler), Barett®) & gk}
H#T % LE10R0m i 3.

Hamolsky mpk#i: Bx O L33 & »
B, BHZhETHES TV, - 3K nIRER
RAF2WMTHMT S & 51T, BB CET 3 e,
buREF O, ¥I-T: o ik, 735 %
I OFE, RREENR, ROBRZUE S EHA
BWARDIREE & Z D&, P 0mKE&ESS o RTFR
HRBEIEDLEDIMRTBZENEIDN, &
THEBOLERT L Y RBEEOZR IS I VT
535,

B 4odEo i, Hamolsky 1345 13 &
BOZERZGERR TR, AdamsDix, iz
DOEFEL Z 3 TH B, oWz ELo Ht o
MBI HRT 2 L3RBT 30, Zhizitix
HITHRE T 5.

BT 5 (BB E R 0 1E % #i 58 2 Hamolsky15)
BRHETIRIL0~17.0% & LT3, BRrOER
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Table 10. Summary of the red cell uptake of 'I-T, from whole blood

EEY

HEE  |&x

Euthyroid

Hyperthyroid Hypothyroid

15}

5 566/#11.8~19.0(15.29)
Hamolsky et al

1959 3 1301 /11.0~17.0(13.9%)

3 64f19.5~37.9 (23.7%)
Q2114417.0~35.0(22.5%)

3650 5.5~11.6 ( 9.7%)
212944 6.1~11.0C 9.325)

1959

3z

Ureles & Murray 222(711.5~18.5(14.4%)

26418.5~32.0 (22.7%)

2248 7.5~11.0 ( 9.923)

@[5 120/411.9~23.1(16.39
L9595 1201A11.9~23.1(16.3%)

§13fﬁ1 9.8~16.2 (12.6%)

Robbins Q 1520(10.1~19.1(14.66)| 12#I17-1~26.4 (21.3%) |8 400 6.4~15.6 (11.92) |

Crigler 1959 80F10.7~17.0% 81415.8~27.0% 2041 6.0~ 9.8 !
9 —|" 2 14.88+3.46

Barett 1960, < 14.1443. 56

P | 818M11.0~17.5 (14.4%) |5 18416.7~35.1 (26.7%) | . )

N 11963 £ 9644 8.7~18.5 (12.495) | O87{12.5~43.3 (22.205) | I 3.1~ 9.8 ( 7.8%)

FETIX10.0~16.0% L Lz 5B AW S IIELS
N, TRPIERBEE L. ERCEEROBAX
10.0~17.0% & L LRSI E LS L 2ED
MT Ik AT BT fRitERROD U
MEEDOKD 2T L5, F4ETIAMAL B
PRAR U BEEGR, JEEAEER L & R L.
EEZCHRTRS &, BITs RMIRERE CI290
%, BU-BRBERRTI281%, LBRBETIZ
85% W3 F: L IERHIRRV B L 7228, 18U Fpk iy
BRI W 2R LR IBERRELS
¥, ERGHERLNEDENEEE, d3WMo%E
ETIERETHZ O, AP »Ehce
OEMTHEEER Z LR ZFODHROBE NI b L3t
WEA-BECALS. JUEE0BFEIC I T« @
EZDORBNIR R —~B—ENR D VIR Y AL
W, 2 LS R R R BRAE T 19 AR R
FIEFHES L{ECHEZRL, S6HF0184]

(32%) 240%LL %R LT 2 A FRIEHSEETT
EEE DEINCE LG Z LR, s 25
BARES BB R B L0 L2 3
R B,

Ureles® 13 BI-T; HKfmBFRERE, BEES
REE, I FURBER 0 =E 2 SIFNCE TfF,
ZOF49F]  (60.5%) WESEORKEB—FL,
- ik M BRI E 2 6261 (76.5%), & EFE AR
BET3B (90.1%), ¥ FURARETERTIF] (88%)
PR EEBEIT—F Lz L RT3,

Bl FRIRERROEE D —OEKER S D
LB OBARERC X 2EEN LS5 LT,

BeArai 1~ 2380030 ¢ & d B EE v &
CHHFRIEES LET L, LBRERTHRE
FTHEL RNCIREE TSR OB THEE L T
B2 kA 2w, Hamolsky)5) 13 Priodax,
Cholegraphine, Urokon &EmyRsEaHibamis:
GEigicEtC BTy RimBRERE 2 3, 4201
mr 4 BRISREDS B L7088 BIEER 2D L&y
5. X Ureles®™ 3 X#EELHE Db oR R E-
12k y BT FfRmMERBERERIIBE hd b 3R,
Robbins?) § & E#EAIRE, B BRISETsI
B VRS S 0B8R 4w LR Koons!® 3 [
BRAZEEWELTVSE, RrHENED L 512
fii2s 3 T2 & %48 Urographin iyegs 10§
PRI R T ¢ 3 012 BU-Ts i ik fER=.
BT DEENED L Dhotz.

Table 11. The R.B.C. uptake of *'I.T,

after urographin injection

before injection| after injection
FAONN®) 15.2% 13.0%
£010 11.4% 10.4%
WoFO 9.4% 9.2%

Yo BT TR U 7 BRI R TTHEE 0 R E:
TBIEL, EBE 50N HET S 0w B-
T3 FRIFRBEERNBREIC L 20 Bh B L.
EREO A 2R L-EFN R T /3 & BTk
MFRFEEHRE 766 5 B (6 %) B16%LI 1R
L7220 AT, X {EBRDHOERKE —B L7z DT
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L, B FRIRERRIERTEDI T304
TERE L7 #6587 (48%) 23
BHEEFRL, Zhzll UEREET & JAE 0 H
EOFHMEL T3 LIXEETH oM. AR
WWBTINL IBEETNCIT o4 TO
FEROVEHRTH Y, BITs HRmBRERR R
RBFEOWE & TR CEERIERIC —2 7 5 &
TA &S, FUREREEREITEAE R A L YV — LT,
FIRBR BEBR T IE & FURIBCRIC THREE L 72 B0
FABBEHTHE TR, HEeKom YV FR
JRERREBL{ BB AL ZCOITH L, Fikix
FEEEEER L T B RS 0REE ¥ ik LEEER
FERIC =TT B E X &S,

Hamolsky'®) 12 760D FUHERE VA TR 7261
FEERERCHEFILCERTEL, B0 4HY
BB EIC ERIC o7 & #4: L, Robbins?8
D IDTA M FRIBEBOEEOEAFE D O
VALY LT3, Ureles 13 FHBM:H
B F R I 2 YR E L 7= SE G oo 2 B AR R
GIBREE 5 FRAMAEHE R L7z 2 HE L T 3.

Tas PR IR S DR I BRI R 10. 0~21. 4%
T, TOMEBNLYIECE, e L
REHADAT U b [E—HHEI TR AT, SE 0T
DHYDERY TCEACDTHIBREREND B Y
DEEBIBND. BIFIFOEENEIR L
L= dDTH BN, SIEEHEERER L E
T LHENEEE R L, PIRERERRE TESY
Wy, BREIEZEADEEEIE LT 30
THRIIEHRESADBEICEETH B L EZ L
=,

FRR LIS %R 18,00 R MU BRIE F RV 2 ik T S04
B EMA TR, BinT 268M28 5 2EEXE
2oL ThH B, BHFLE F 70—, [FHEE
OIMERHMAES T TH Y, ZhBERZ AT
YO YyEAIN, BIEEOAL, HEOEFL CO.-
RetentionB3FH## 2§ TH5H ) Z LIZHE2HITAR
BN 7 7 AT OROFEDER X ) HiEE S
N3, ZBRBOEFR T ECERE L R T
DN EEL -, Hamolsky™) (1R mERE
EERFEME T30 E LT, FHERH, *70
—¥, EIEMES, EAELHEER, CO-Reten-

AARE S AR ERMER #2388 H105

tion, Paroxymal atrial arrhythmias %% 5 ¥
THE D, A LEEDOLVI DL LTS RE YD
RE, LA, BIOE, KRE, HR®, 7F
VVEEE DT TCBN, R0 Frx DRk T
BOAL, HERXELLRIEBEER LT3
RERC TR —Z L7 BAREL ) OREE
L Tix Urographin 12 X 2o 225k © HBafs
MZ 72, TOEERFHREL L REOBR ML
"X L. 2ot 1HTH B REE OB THA
Y2 R LB 4 <« F A0fER], Barett®
b 2B LT 3 REMEA B0 2681, Bk
EHRIED 2 6, [R5 2 30 - EREEO 3
FlzE il % = L7=. Barett® 13 E U #i% o
THEMERMERESAED 8 P TiRET L, 7HI
BEZRLZERITHBR, ZhERom
Ht: BERA & 3 & 5 1B %252 MIE DREM
fTid Ht LEEEROHEEEIR L N 210k L
ELTwB, BT B ok LTk FofRayn
P OV T 525 Hamolsky® 1370z«
Z b vz, Propylthiouracil, JLiEREDIRE
EHF TR, RRJMEFCHR T TbhAaho
Teas, PUARERENC Tk O T T iR o
WMk RS L T LTIET L 7z fafh o
G T HIUEE, ETEORE % L2 D1 kgkn
EBEATCB ERBRTTWBORDL g,

DLEX 0 ABRELEOFMERIFET S L

1) R EES WAL HEMTH Y

2) DHHNCIERET, okt L olEf
72, Data 0EZ HE&H D

3 AR R BB RET BSE L

4) {E1BCCIRILD Z D7z B DEIEY D
{, ARz WRET

5 HF &Y DREDEENRD

6) TR NSRRI C B 2 U AR R
B RTEFOEINIHF T

T AREFRIRS B OTEIGEESE, RIRHE
(5 v

8) iRk T OBERZIEF O E
LB
BEOFER DY, fERIfTbNT & 22iEREFR
Bt SEREMR AR & TN DR E X b LT,
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L TofR M BRERE > F ¢ L CRERRIRES
DHETILH L, kol EFEEE-.

1D IEEF 114 H18f11.0~17.5% (14. 4%
1. 45%), #9661 8.7~18.5% (12.4+0.42%), H
RERBSEETTHEIE 1006, 53136116, 7~35.1%(26.7
+3.349%), #c87f12.5~43.3% (22.2% 3.85
%), FIRIREREEKTIE 91 3.1~ 9.8% ( 7.8+
1.64%), FErp e B ERVIRIRE 78R, FREME:STH
7.5~16.8(12.3+0.29%), FHEIME214] 8.2~17.2
% (12.3%1.28%), EHEFRIRELIF 9.3~14.0
% (11.9£0.56%), HiEMEFPIRA 11 #1100~
21.49% (14.6+£2.18%), 19HEFRIRSS148] 9.7~
14.9% (12.0+1.33%) THo7=.

2) IE##ED VWITs fimERERER O FH#E
2 B10~17%, #10~16% & T3 & EHEE 114@
f, BI18HITIXI0~17%M 176 (94%) Th Y,
161 (6%) DAHBNTY% %8 Z 7D Lic 96¢
Ti210~16% 23861 (90%) T 10%LLF & 54l
(59%), 16%LL Fi& 5 Hi(5 %) Thof=. FIRER
HEEETTIERE 00 Tl BI3Ih 7% 2 A -0 @
126 (929%) THbo, 17%L T 181 (8%)
T, 8T TIX16% LI X788 (90%) T, 16%
LU 9Bl (10%) 1@ & o7z, HiRERERE
{ETFED 9 iz T TI0%BLLFTH o7,
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3)  FRIFLIAE Ok 8B Tl < o YT 435
TARLEBPIERTE TH o0 R, BREOLILA
FEAER] 4 FITI1216.2~20.0% (18.1%), $MEHEIE
313, 4~21.1% (17.19%), E1il5 2 Blix21.7
~28.0% (24.8%) Th-oiz. FOMOEE TE
BEOHEFELZRLEZ b O F 70— iEE
B, @M, FPEEE, R, B, OFRSs
THoi-.

4) FRIBEEEBORZEITH LR < S pE
R, B ARBEIGRZFEACTC3R, Zh
b DR T TER DN S L L, BTk
MEREREROEN - S 237

5) FURERESHETTHEEAE 7 "3 TiaHE L7- 7681,
HUIRRAITYAEE L7z 5 B, FURBRESHE(E THE 2 BB
IRBERWC TR L7z 5§, HEGMEFRIRG 2 Bl
BERILE Y THREE L 4 BICEb T, Z oyamEg
e DOPU-Tagfk MERB R & e L= 8 Akl X ¢
RS % S BRRAE 2 AR L7z,

DlEE WABEEIRI #EHRETE 2 L
7 LIS Bcc ol THv48, SMRE b ook
DBEMOFZERLL, ERE OREOEL &
WD, B RSSO0 L ER
e Lim

R 2 e —FETRR L 2.
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