(R #)

TSH ¢ radioreceptor assay (Z X 5 TSH #&& PHEM:
bitk DRITEIZBE ¥ 5 BRI BRET

BRE RE* ONE O BZ* BKR OMET* #ET B
TSR ok FE* R OEZY RBE W

BE TRt ¥ PIRgEEZ w5 TSH @ radioreceptor assay (Smith ¥ v k) iz X5 TSH-binding
inhibitor immunoglobulins (TBII) ORIz B L T HBEMMRN Z To 7. Assay OB/ #HIUREE R 30 #U/m/
Tdh-oiz. TBI PEROLEEHUREIIRI— assay T 3.2~4.5%, R assay fjT3.7~254% Tdh -z
S s w7 ) v (Ig) ER FVv5 TBIL OFE#RT 92~108% T, FIBH S+ Ko yR264th 224 (85 %),
e FEMERETOKIE 6 Bl 2 ) 33.3%) THMETH o7z, AR, WEEMFRBR, BECI2FBRMETH-
7e. 2t FoyR3Ifo TBIT fEikid b b BRI Z W To TBII fE L B EDIEAER (p<0.001) #5RL 7.
xRk e LTRIE L7z TBIL Y Ig 2 AW fEREBEOEME (p<0.001) ZRL7. LaL,
R ROLBOIN T 570 FE r 70 7Y VIVEDHAOREMOHECERLET 5. AL L Tk
W5 L 15L-TSH OfEAEN ERT 272 TBIL Eitk % (ARt L WE T 5 WREMN b 5.

L # §

Rt K% BE o 4 ic i long-acting thyroid
stimulator?) % {3 U & 3 254 O FIR IR f 8 14
DHRET w7y o (Ig) PRH & h, FIRIREEE
THEESREEE X b TWwW 5, EETSH 0
radioreceptor assay 23R I B L L bi, Th
b & © 1gG HRRIRAI A V€ » (TSH) o H
RIRZBREA~OEEILET 2 Z LBHLLICS
h, FURIEHISE 1g 13 TSH A&t 3+ 5 #i
hiExoh3icE TS,

i, Smith %19 {z X v TSH o radioreceptor
assay 3% v MEEhFIARRL LoD T, %
DEBIRM T L L b, ZhEHAVTA®
FoRBEMPICHEE T 5 TSH AR Ek AL

* TEBAFEABEREE SR
** PRIEET
ZftS84ETH 8 H
BT D S84EIA 2 H
BURIFER G © RER AR X 22 ) | AT 54 (8606)
RIRFEFIBHARRE SR
/]\ E fg -

%" v 7'y o (TSH-binding inhibitor immunoglo-
bulins; TBID? oM % 1T 5 H A& ORIERE Rt
L7z,

IL HEHES L UVEE

1. mi¥3E Ig 538 DO4ERL

BRI 0.5ml iz 304 Ry F Ly - FY =
— ) (§4,000) (PEG) % ¥ L EcAEIREE 157 PEG
TH Ig HHE R LR EE. Zhic15%PEG %
EnicimxTceiE 10m/ &L, & {RFfg, 4°C
12T 1,500x g, 60 3MOBILEITV 2 DOILEE
B, Zhi3ITPCZHLPLHDED TR Wi
10 mM Tris, 50 mM NaCl, 0.1% BSA, pH 7.4
(assay buffer) 0.5 m/, %/Nx THFEH%K, J|IRICT,
1,500 < g, 10 3fEL L CAREH &RV ct%, E
Heflg HE L LTHWE.

ZOEEBEOEHEEICSWTIX0.15 M NaClic
T 1/20 Iz 7R, 280 nm DUEILEEAS 0.5~0.8 i
LB LEMENIDI.

2. TSH @) radioreceptor assay

1.095 Lubrol iz & - TRIFE L L 7c 7' & BURigRHE

Presented by Medical*Online



1416 BE¥ 2:3%105 (1983)

ESHEEZ TSHZEEKLLTHVYW T WS, Zo
TSH 225K 100 pl (23 Ig yE & 7212 v ~ TSH
(Thytropar, 3[E Armor #-§1) 100 g/ (& 7= L&
50pl) ML CEEBTISHOBEIRE & 2%,
12351 TSH 100 ¢! 2 iM% T & 52 37°C T 1 KK
&%z, B-F4Hlfiz, 4Cicthb o LRIl
T3\ /- assay buffer 700 p/ (fiLiF % AWz 4
750 ul) % HIM#, 1M NaCl ic 38 L 7= 30%
PEG 1,000l # tnx T X { ®fL, 4Cic T
1,500 x g T 45 sk, EHEZ®BIBRELILE
DG RIE L 7. PI-TSH 0 IE% RATERIE
TSH Z X kDb Y iz 1.0% Lubrol 100 gl % F
WTHIE L 7.
TBII FEH0 BRI

RIEHBFETICE T2
'I-TSH 05§ REIHE S 7

BEES—VABREETICR
i} % 1B1-TSH 0 BARE & %

UL s 2%
3. ErRRRTSH ZBFEE2AH VS TBH D
AE
FTTREBEPLIX i, BEMmIE L v DEAE-

x 100 (%)

BIT(L
(%)

15 4

10 4

0.1 4

0.01 4

Sephadex # VW TR L7z IgGImg # A v,
FHEF B2 € F o REBE O BARBR E RS
% 0.5% Triton X-100 iz & Y A[¥F L L TE /< TSH
2Rk % v % radioreceptor assay iZ THIE L 7z.

oL gt &

1. R hig

125.TSH ¥ 1% Lubrol # W TRk L7 7
4 BRI TSH ZRE L o4 3 JEZE MR TSH o
mmic X v ARRISHICHEE & h, FEEHR TSH
100 £U/ml oMz & Y EREOEAREEVBD L
iz (Fig. 1). Scatchard plot ix —fgtE% 7L, %
DEBFERORE A ERKIL 47X 100M7, & GHE
12 4.5%x10°11' M Th o7z,

BEEOF—VE I8 HEH S VIRMEIC Y ¥
TSH #imx T h bBAOEEMRIC R IE T
w2 At Lic (Fig. 2). &% o TBII OJIE i A
v I3 100 ol 8 o Ig OFFET T O BRHERHR
ix assay buffer D DS oEHRFRLIZLA L
RBEEICE LI, M S0 pl OFMTDH, 1ZEF
FAE DB R AE D 72 S, L 100 pl DFF

BIF
0.2 -

Ka = 4,7 x109m°1
Capacity = 4.5 x 1071Im

T
0.01 0.1 0.2
TSH bound (mU/ml)

0tk
00.01 0.1

10 100

bovine TSH (mU/ml)
Fig. 1 Inhibition of 125I-TSH binding to the receptor. Inset; Scatchard plot.
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100+

1251151 bound (81 8y) %
& 8

8
1

QO Assay buffer

@ Immunoglobulin 1001
/A Serum 5041
X Serum 1001

— | T
0 0.1

10 100

bovine TSH (mU/ ml)
Fig. 2 Inhibition of 125[-TSH binding to the receptor in the absence or presence of

normal pool Ig or serum.

Table 1 Intra-assay variation

Sample No.
No.
1 2 3
1 314 62.4 93.5
2 32.3 64.9 98.4
3 30.8 62.9 102.6
4 30.2 64.3 101.6
S 31.3 59.3 98.0
6 28.3 64.2 96.3
Mean 30.72 63.00 98.40
S.D. 1.37 2.04 3.36
C.V.(%) 4.5 3.2 34

ETFTHE, BREIELIETLE. i HEm
50l OFFFET T » TSH 0 BNk HRREE i3 5%
R EE 30 pU/ml 72 b B 3R B I 7 1 <43 180
pU/mliZFaY L7z,

2. BHM%

A FURBEEOM Ig H5E & v T TBIL i
PHEDORIEICS T 2 HBMEL K3 L 2. TBI EF#:
DRE 2 3IRIEIZOWT DR— assay NOEENE

¥k 3.2~4.5% L BIFTdh o 7= (Table 1). 7 Hfk
onwTédry h2HAVWTRIHL4~8ED
assay (DL BIEEIT, 3.7~25.4% < TBII i
DRNRIE CEBREOKRE L BBz H o T
(Table 2).

¥le¥x v bOAFR 4 EME TORET S BRE
o TBI JIEfEICERZE LI bz ol

3. EEOPRBRKRICHITS TBI FE

H Ig 2 & v 72 TBILiEHE 0 R ER & 2 Fig.
3R L. 21 Flco TBI {E#E, 93~
106 9, 124347 L 1< 3518 £2SD # ER L 5
LIEEIRIT 92~108% L ik o7z, KiGFE St K v
526451 2245] (85%) T TBU {EM R TH - 2.
RIS E Bk KE D 3 FlTidv+h & TBIL iE 4
IR T H o 72, F O i3RI R A E D
2 FITHARGME T d o 72 DAL, BHERUIRIRZE (1441),
HAMERIRIRR (6 61), MRAE (4 4] Tix 22
chor-.
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Table 2 Inter-assay reproducibility

Sample No.
No.
1 2 3 4 5 6 7
1 95.2 69.8 59.7 63.6 46.5 28.7 27.7
2 98.7 91.0 80.4 71.1 65.7 33.6 39.1
3 103.8 93.3 69.5 70.0 83.6 48.9 33.1
4 96.4 83.6 67.4 66.8 79.3 35.8 27.6
5 95.0 — —_ 77.9 68.7 40.1 40.8
6 100.6 — —_ — 52.3 — 15.8
7 98.4 — — —_— 64.3 — 31.4
8 92.2 —_ = — 53.2 — 36.3
Mean 97.5 84.4 69.3 69.9 64.2 374 31.5
S.D. 3.6 10.6 8.5 5.4 13.1 7.6 8.0
C.V. (%) 3.7 12.6 12.3 L7 20.4 20.4 25.4
g 0r
>
2
_ |-
= 7 =
z = g
§ : Pretib. 2
- S0 & myxed. E 50
= e 3
. 2
° z
. ° 3
0 Normal Graves'  Hashimoto's Primary ~ Subacule  Adenoma g
control disease disease myxedema thyroiditis —_
(or21) (22025) (0114) (217) (0/6) (0/4) 100 L.
Fig. 3 Detection of TSH-binding inhibitor immuno- “')0 5:) ﬁ

globulins (TBII) in the patients with various
thyroid disorders.

4. EFRRIBELET2—% R 3 TBIF

& DS

RIEF A FORBEIFlIZOWTx v M THI
7€ L7z TBII {4 & Triton X-100 % F v TRIVAAL
Lice b FRBEEIRSEIC X 2K & & gL
7o, WEOMICZr=0684 L HEEOEDHE
(p<0.001) »338® b =23, TSH fEALEDREE
T BEREEY ey FTE Y EERES
%55 L7z (Fig. 4).

5. Mm% To TBI EtEDRIE

% v b assay R Ig 4 I {8 2 T M 50
#l 2z T TBH FHOREEZTo72. S RDY
FRBE1TH oM % v THRIE L 7z TBII Fi

TBI1 activity by using Triton-solubilized receptor
Relation between TBII detected by the assay
using solubilized human receptors and those
by the assay using solubilized porcine receptors
in untreated patients with Graves’ disease.

Fig. 4

LM Tg A3 & AV THIEL 7« TBIL G & o B]
fRix Fig. ST RT L Thote. MiFE MW
BROIER Ik & (k& 20 o FHgfE £2SD L LT
KRB L~TY LV IgHEZHA W 55
BXVLEL ok, L LEFEORIEMIT X <
—FH LT, R r=0.937 L HEOEMM
(p<0.001) 2338» bhi=. —F T, i TH
s boRkrhEh—plFoAZohi.
mETHET 254813, WEFTFoEHORE
MNEE R 3TREENEZONS. ZZ THIg
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TBII activity of serum

0 (%)

TBII activity of immunoglobulin
Fig. 5 Relation between TBII detected by using Ig
and those by serum samples in the patients with
Graves’ disease.

BIT A
(%)
A
0 2
A ro 4 Receptor (+)
& ( ¢
go ® A Receptor (=)
©
30
B o
5
=
]
= A
x
&
o #
8 a
L]
L]
o%
0F o
]
3
0
Immunoglobulin serum

Fig. 6 125I-TSH precipitation with Ig or whole serum
in the absence or presence of TSH receptors.

S X UL 2 AV 25 A2 o THIRIRE S
Ffh~0 1BL-TSH &% L U2k o IE TN
T b bIERFRIIEE OB A % gk L 72 (Fig. 6).
H Ig 40 & Helk U T & v 728545 13 IERE
R BOBIEBR LR L Tk,

MmEF D e 7y LPEEE L Ig 4B X O L
Hr AW 56038 RY PI-TSH ot iR L
DEZEEZ 5 & Fig. TIGRT DL &, g 4

BIT
(%)
A
5P A
A
A EA
A
0t >
A M
3
E’ 15F o .
(=3
L]
: A
b= =4
&
~ lor
~N
—~ [A serum
® [mmunoglobulin
5 -
0 T T

1 2 3 4 5
Globulin concentration of serum (g/100ml)

Fig. 7 Non-specific 123I-TSH precipitation in the pa-
tients with various serum globulin concentra-
tion.

ERAWBBEAICIIEERATERE S e 7Y VIRE
DERIC L o TIELEAEEL Lo TcDiT~
T, METET w7y LREORME & bICIER
R BROBIMASED bhic. Licdo T T
o TBIL JIEICEE L TEEOFETH 2/HEEH O
T VDI RAEE L E LIV TEHEAT S
&, BOBOORMELIEZ LR R A E R
B THIELED TBI {Fiick R, ey v
BEPERTZ LEWMERFOAD Z LTS,
oz LidaREoRZ V55 Z & &5 L hyper-
gammaglobulinemia £ 5 X 5 B A3 RE =
NZRTHFEROEAZEN L THET 20ER
b5, FERCFEEELZ -2 FyEo—p
THDRE? DA IERRENFEAIC L VIET 2
Tz iz X o T TBII {EMEAPID THME & 72 % i #
NH bRz

6. M#FTO TBI FiEDHIE

ERE e LTifi: Hvwicdia o TBILfEL
M Ig AEEAVWTHEL 7244 o TBILfaL %
ek L 72 (Fig. 8). MRIEMOMIC 1Z RIFRIED
A% (r=0.518, p<0.02) 2338 iz A3, IfL
WA AWTHIEL 72 TBIL il Ig 48 2 v
THIE LIz ffic kX TEE %R L7z, Figure 9 (%
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150 190
®
3
= =
< z
© 2
-~ @ 100~
[==] -
- 10F ®
2
'8 x
= w
2 v
o & 5}
wv
D
2
~ S0F
0
Serum Plasma Serum Immunoglobulin
+heparin  from serum from plasma
fig. 9 Relation among relative 125I-TSH binding in
0 the presence of serum, plasma, serum added

Plasma Immunoglobulin with heparin and Ig sample.

Fig. 8 Relation between relative 125I-TSH binding to
the receptor in the presence of plasma or Ig
sample.

BIF
0.3

B/T 0.2
(%)

20

0.14

plasma

°
o
0 0.05 0.1
TSH bound (mU/mi)
serum

T
0 0.01 0.1 1.0
bovine TSH (mU/ml)

Fig. 10 Inhibition of 125]-TSH binding to the receptor in the presence of normal serum
or plasma. Inset; Scatchard plot.

FhzhifiE, Mg, MmFEc~ ) &MLk WrHAWTHELZboUSMTIEE A ¥ TBIL 0
B4, MR X UMmEEL VML 728 Ig 5 % HIEMIT—FKL TR D, BLTSH 0 ZHFE~ O
Auniiédo TBIfEZHELZLOTH 5. 1Mt BYUDBEBLBIZDORANY L OEETI A L@
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HhOBEAOKEBLEE X b h 7. Figure 10 (2fg
WEMER L O 50 ul FF7E T T o EBHEhiR B
K ' Z» Scatchard plot # ;5 L7z, MIEHFEET T
i3 TSH ZEEOEHRTFMER O # & B ix 3.1
10°M~1 & EFFET TOBFIER L Bk A5 72 20
27, ZOFEARER 82X 10°1IM L IEFET
TOREGRE4TX1071IM (e~ L7 fFizfghnL <
Wz,

Iv. & %

Smith 513 c X VAR S h 27 FRBEZ
Fivw % TSH o radioreceptor assay ¥ v k8 L U8
ZhiAws TBILEMEDRIEIC >\ T ORI E A
ZOWTKRET & T2 2.

v+ TSH 2 W TH B Y fh # o Scatchard
plot i X 2EIF Tit b + FIRBIEZAEEZ HW 5
BALRERZHMED N Z — L 2R, BEf
BORAERIT 47X 109M1 L & | BRI 2
WAL D bEEARIENKTH o . M
100 g/ #8244 Ig 4}, Mg S0 ul £ < o
Tix assay buffer FToHEAMHR L REHE
E#HIHLIAT, ZThADLDOFEETFTTHO TSH O
radioreceptor assay MRJEETdH - 7=.

TBIL 3L LTA+ FYRBEOM B IZ FE1E
L, "t RyEoRRICEZCEELTWS L0
LEZBLND N, PRUEOCRELLTLE
AEREHEShTwaY. K%y Tk PEG 2
S ol HCcRES A I HEE v 3
2, b5VEEECMEEHWSZ Lick v TBI
DREZATH. H Ig 2 % F v 7= TBIL #i] £ ©
FHMIL[F— assay, £7z % assay filo W h iz
BOWTHHRETEIRE Tho. HIgHHEE
FAW B8 0 ER T 92~108% L 4tk 0 AIEI Y
LTWARWELSE* A3 5B~ - T
W5, EHFLDb e b EURIRESE 2 AL L
54 TBIL O EEFBISWEFIC L VS 2558 %
BTns.

FRDR U E DR TR SRR K B o = 4 12
TBIL &M 2SR T & - 72 LASL,  TBII i~
® FURBEOHRICHME TS - 2. FeRiEkETIK

JEIC A& bz TBIL i3 FURIGRIBEEEZ b 72 v
blocking type » TSH ZEFEHE LEx b h
72719, HiREEHRAKERE T2t F U RA
ETRVWTFRL—BE0 A FyRBREICHL TR
v TBI {E st S iz L i, fEsko LATS
EHEOHE LR TH Y TBIL 0FEHEE & R
M+ ARKECVTR TH 5.

EHEOIPERE Y v bR Z AV 5 radio-
receptor assay TRl IgG # Fivw < TBII o #
BfToT&D. SERF LT ¥ BRREEZ B
W35 assay T LNz TBI fEMiz e FFR BT
o TBII J{7EfE & BIiF 2 EAHE %2R L. Z ORR
BIVZHETHERCIVITOATERL> D b
BRI 2 Fivs 5 TBIL & & 12 ER UiEtE 2 7
Z R 2 A5 assay Rick > THRIE sh
TWa b EEX L. TSH ZHREOH IR
ZEWTE b &7 7 LoRlicIb@ENEYS H 2 RER
ETHZLETRLAERLIRBETHS.

&% v To TBI ofiEZMEEAIK & 5
FEME A 7z 1I-TSH FEATREN 5 w1 3k
fTohkdo7chd, FEkZREzHvws o
assay % CiX g 50 ¢l oM T 1251-TSH 0
IR RAOBAEEFIRMT, v TSHZHAW 3
EREMROBKE L assay buffer FLIZIER LT
Hole. MFEEFAWEESICEYEE O LYE
+2SD X DRz TBIL o FE & FHIT 83~117%
LR g HEOGFRICHERRREL Kok, LA
LiniEic k% TBIL EdE L Ig 40 # H i
assay T TBI {EME0 I EEOEFE B 25 &
bh, WMEOHEMERCLERMSE» o, LR
> TH{E T TBI FHORIE LHEAICES b D
LEZLRT.

L LILiE T assay TidHl Ig il 2 w7z
BAICH AT 1BI-TSH 0 IR RATLEER 235 <
Y, EbkfmForS ey v EOHEME LI
R RAEBRIEL 25 LB, L
e o TREHE 7 —VEE v IR S
2R, zh#ELFIK Z i k>T TBIfE#
ERODLMPBEAREOD Z2EFI TIRE-T
TBII {EMESBRME R 2 3R L R BB AN EL 5
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H5UDEEZILNEEEETS. Z0XH)BBE
TRBOBDOBET LICHEERNESEZELE
WT TBIL {EH 2R B LENR D D, MiFLD
H Ig HE T assay 21T HF L EBbhic,
8<% 1PI-TSH 0 ZFE~OFEE M+
DI EOHBELE 3. Lichi> THH
o Ig 43 & HxE L L7z TBI o JIE F I ML 8f
BiEx x5 & TBU FHE0@VIFE L 72 2 72 ®
BEG AT S .

V. #& iE

A L7 % BARRIE % A v 5 TSH o radio-
receptor assay (Smith % v 1) iz X % TBII 0 fE
IZ oW TEBAIRE 2 T 72,

1) assay OREEIX TSH30pU/ml TH v, &
HHEOH Ig B X OMESOp £ TORMT
LA EEL Lok,

2) TBIIHPECHBMIHET RS LN TH
27z,

3) RIEEESt FuiR264ih224] (85.070,), 4
ZEMEREIRAKIED 2 T TBIL HSEHETH o /2. 15
A7, HAERRRR, BRETILFSRETH
> 1.

4) M Ig 4 & v T o TBI JIEMERRERD

t MR Z AW CTRIE L7 L & <HHEIL 7c.

5) METOREIMBES = 7Y VIREDRE
D HEFI THREZETIHAVED b,

27 Y —=v i+ RVES LD LEL bR,

6) IM#EE KL TEIRBEOHKEEEOERS
Zoh, EFMELELEL LiWR Y TBIL iE#
PEVIEMT A Licin . Lizdso THifEstEt
ORETEET D LELRD B,

UEOREIY DXy b2 WS TBI 0|
FRERAICERALEL bR,

Brizdiedicy, ¥y Ve ITREEWZAERLS
R )= VHREHICRHOBERLET.
X ®
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Summary

Fundamental Studies on Measurement of TSH-binding Inhibitor
Immunoglobulins by Using a TSH-radioreceptor Assay

Yasuhiro IipDA*, Junji KonisHr*, Tadako Kousaka*, Takashi MIsSAK1*,
Tetsuo NakasHIMA*, Keigo ENDO*, Kanji Kuma** and Kanji TORIZUKA*

* Department of Radiology and Nuclear Medicine, Kyoto University School of Medicine, Kyoto
**Kuma Hospital, Kobe, Japan

A TSH-radioreceptor assay which uses Lubrol-
solubilized porcine thyroid membrane as receptors
(B. R. Smith) was evaluated for its usefulness in
detecting TSH-binding inhibitor immunoglobulins
(TBII). Sensitivity of the assay was 30 #U/ml/
TSH. Intra- and inter-assay C.V.s in the assay of
TBII were 3.2-4.5% and 3.7-25.49%;, respectively.
When immunoglobulin concentrates were used as
samples, relative 125I-TSH binding was 1004+-3.69%;
(mean-+SD) in 21 normal controls, while 22 out
of 26 untreated patients with Graves’ disease
(859%;) showed !25I-TSH binding less than 929, of
controls. Potent TBII were detected in 3 patients
with pretibial myedema and 2 patients with pri-
mary myxedema. Results obtained in 31 patients
with Graves’ disease showed a significant correla-

tion with those obtained by our assay using Triton-
solubilized human receptors (r=0.68, p<0.001).
When serum was used as sample, 20 normals
ranged 10048.3 9. TBII detected in 17 sera cor-
related well with those obtained by using immuno-
globulins (r=0.94, p<0.C01). However, in the case
of serum sample, non-specific precipitation of
125].TSH was elevated with the increasing globulin
concentration, requiring an appropriate correction
for the non-specific precipetation in the cases with
hyperglobulinemia. In the case of plasma sample,
TBII activity could te underestimated tecause of
the increase of 125I-TSH precipitation.

Key words: TSH, radioreceptor assay, TSH-
tinding inhibitor immunoglobulins, Graves’
disease.
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