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In vitro production of human thyroid-stimulating antibody (hTSAb) was studied.

The results were as follows :

1. In the study of W'TSAb production by lymphocytes from healthy subjects and patients with
Graves’ disease, Hashimoto’s thyroiditis and toxic adenoma, stimulated iz vifro with crude thyroid
homogenates, the mean percentage in Graves’ disease was significantly different from controls
(P <0.025).

2. In the further investigation of hT'SAb production employing partially purified thyroid
subcellular fractions (i. e, 800 g pellet, 50,000 g pellet, 105,000 g pellet and thyroglobulin frac-
tions were tested), the “50,000 g pellet” fraction was the most effective and potent stimulant of
RTSADb production by the Graves’ lymphocytes.

3. 1I-labelled TSH binding and displacement studies and electron microscopic findings
demonstrated that this “50,000 g pellet” fraction contains substantial amounts of thyroid plasma
membrane components.

From these foregoing findings including the results of the Part 1, it seems probable that
the participation of a primary autoimmune process could be involved in the pathogenesis of
Graves’ disease.
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Key words : & b EURIBIe {4 (human thyroid-stimulating antibody)
44 %19y # AMP (adenosine 3/, 5-cyclic monophosphate)
L x PSS SYEABTLIE (sucrose density gradient ultracentrifugation)
FUA )T R—~T ytA (radio-receptor assay)
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2. U voSERREHE

SEEL Y v o3EREL,  10~203 108 Jculture Ol
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BRI L & 41, 2ml OBEE T~ 27 m 7y
—3 Y VAR e ¥y FIEREAR D TG
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EHe PHUREA T 4 A& BV 7o c-AMP assay
ik, BIAIL LT Onaya B2 OJEIC#E U, ink,
23 Knox B9 X b B Shi-Tik B, Bl
(AR O IR LA c-AMP BIEDFRIEA 7 1 2
ELTHA LG Tiobb, FHHIRm L A Bk
s At PR o SR PR IE F IR %, Table 142
At X b Ao CHE L, BEHIRITE T —70°C O
PR Lo (MM, 37°C 104 ¥ 2 N~ b L,
SR, 4°C OARKT 2 EH . Krebs-
Ringer bicarbonate buffer (KRB buffer, pH7.4)
P3G, W@ (0.5~1. 0mm) O/MIMKA2/FRL, *
hb% KRB buffer @, & T, 37°C, 305 incu-
bate L7z,

Table 1. Procedures of -thyroid tissue cryo-
preservation

1. Washing thyroid tissues in sterile phys-
jological saline at 4°C.

2. Mincing into small pieces with a pair of
sharp scissors after trimming of adipose
and connective tissues on ice.

3, Weighing out and deviding equally into
groups of 100 to 150 mg tissues.

4. Placing into chilled autoanalyser cups
containing 2 ml of 15 2 glycerol in saline.
5. Placing immediately into a liquid nitro-
gen freezer (—196°C) for 15~20 seconds.
6. Storing aliquots at —70°C until used.

Preincubation #, 3B M 15mg o0
HIFhR- 2 5h, B Iml B X 0N 107 2M 747 4 Y
Vi g, Tz 2ml @Y v SRR LR RInG,
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Fig. 1. Comparison of the in »ifro produc-
tion of hWTSAb by lymphocytes from pa-~
tients with Graves’ disease and other thy-
roid diseases.

Healthy controls
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Graves’ disease

Chronic thyroiditis

Toxic adenoma

Graves’ disease (without antigen)
TSH (10 mU/ml)
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10 mU, THYROTRON, Canada) {Z X % positive
control & EIT7- (Fig. 1F,6G),

EEB.

1. HUELE (subeellular fractions) DFEHL

##Y, 800 g pellet, 50,000 g pellet, 105,000 &

pellet BE U4 » 7w 7 ) VO 4 O LB
DB\ HUR SR By i IER PR b0 &
SEORBUEIET, 573 FTou Tk, DeRobertis
H?, % L ¥ Kamath & Robin® @ @l E#T
(Fig. 2), ¥4 A w7 v 7V YHEOWTIL,
Van Herle 59 © Sephadex gel filtration jLVCHE
> THinize

NORMAL HUMAN THYROID
HOMOGENATE IN 0.25 M SUCROSE
’ 800 % g,10 MIN,
¥ v

l ’ U 800 g« SUPERNATANT
"800g PELLET”
12,000 % g, 20 MIN,
12.000g- 12,000g-
PELLET SUPERNATANT

RESUSPENDED PELLET ON A
DISCONTINUOUS SUCROSE
DENSITY GRADIENT
50,000 % g, 2 HR

105,000% g,
60 MIN,

J

"60,000g PELLET" "105,000g PELLET

Fig. 2. Purification of thyroid fractions

a. 800g pellet 7
1.5g GRER) DHIRIRH#EEY, 10ml ©0.25M L
TBERCaRE U a9 4 X, 8005, 105RLEILL,
F0 LR E, il (pellet) % 0.25M L X BETEE
oledh &, THE 8008 Tk Licihiiz, 8008 pel-
let S5k LCHV VA,
b. 50,0008 pellet %riiti
800 g pellet 4yili& R OERICE bt T_TDMH
WLEYESL, ¥ 9°12,0008 T200MhEE Lice
ORI Y - T b Al LiFE, KO 105, 0008
pellet Sl 3 ICHIOFBHIRIF L, P 0.25
M L LEC—EE, Bbhi-iil% 0.25M LXEE
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PICTEE S fcdh &, AR L XBEHE RARAE i
W EEL, 50,0008, 2RERIMGEOSEEEY 7T
Too SORIEICL D, B OREIBCHERE LiciEo
24, 50,000¢ pellet & LCHAE LIz
c. 105,000 g pellet 4
50, 000 g pellet 7R OBIZE b I o L%,
105,000 &, 604 fEEL L, COUEY 0.25M L X
BT TP (soluble protein % [rET5H7-%) #,
0.25M L X ElE Lich © %, 105,000 g pellet
L3l & LTV,
7e¥s, B 3 SEL AR AT C AR BN, -
SIS HHREEEIR R & LT, —20°C Tl L.
d. +4rZe 7Y VOHE
RIS A2 2 2 94 X%, 1,000, 104F
WL, 0 -f5% 2.5%4.0cm @ Sephadex G-200
column (Pharmacia, Canada) # B\, phosphate-
chloride buffer (0.1 M KCl1, 0.02 M phosphate,
0.02 % sodium azide, pH 7.2) & C BRI EL 1T
ol S OEW S E, U. V. spectrophotometer
(Beckman), 4 280nm CHEEME Y L OE R,
3 ODSENCVT, FEM K C2AM BN, BEkEE:
WE L Lice B0 2R BOZHROFITIC T,
4 e w7 ) VHEREIENEME A B\, Ouchter-
lony HAO-CHEE Lokl B 7080 1 258 B ik
oD T, S OFEIL 2T, BE Sephadex
G-200 gel filtration I= X B EHIRIFE FTo T &KW
T, B bhiEESEC VTS Ouchterlony 1
Iz X B#EETE TV, b BV PR RIS A AR LA 2y i
Ba%, SMEORHYyA e ey vk LCH
Wize To¥s, HHESEOESBEE, Lowry HID
DHFPTHE L,
2. ) VoSBROHE - B BUY c-AMP
assay
BB DDRM Y v BROEE - 5%, bR
b EIRRAE AR 381 B c-AMP JUEL: Fig. 3, 4 42
Tt 5 T ot fods, WIEOEERRA 6 4
2B\ Tk, B3 bA b, 50,0002 pellet 4
ECDWT D&, hTSAb OFet % Bt Uiz,
3. TSH radioreceptor assay
50,000 g pellet 4y Hivc %3 5 £25, TSH (125I-TSH)
DESRIEES (specific binding), 7r b U IEpEg
B TSH = & 5 13[-TSH @ displacement 4 #Ef
T35 HEMT, O'Donell BR2DHEEAH T, radio-
receptor assay *MifT L1, 75 ds, 50,000 g pellet
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LYMPHOCYTES SEPARATED BY
HYPAOUE - FICOLL PROCEDURE

10-20% 10¢ LYMPHOCYTES IN 2ML OF EAGLE'S
MEDIUM PER TUBE + 50 «¢ PROTEIN
OF EACH FRACTION

T | T |
THYROGLOBULIN

50,000 [r, i

%
LYMPHOCYTES

ALONE BOOg fr.

105,000 fr.

INCUBATION FOR 6 DAYS AT 37C

CENTRIFUGATION AT 230x g FOR 15 MIN.

L.YMPHOCYTE CULTURE SUPERNATANTS FOR
HUMAN THYROID STIMULATOR ASSAY

Fig. 3. Lymphocyte cultures

PREINCUBATION OF NORMAL HUMAN THYROID
SLICES AT 37 C FOR 30 MIN.

10-15 MG TISSUE PER SUPERNATANT
I

MEDIUM — NO g THYROGLOBULIN

ALONE STIMULANT 50,000¢ fr. 106000g [c. ¢,

L1 | L

INCUBATION FOR 30 MIN. AT 37 C,IN THE PRESENCE OF
10°' M THEOPHYLLINE

EXTRACTION OF ¢-AMP IN THYROID SLICES

c-AMP MEASUREMENT BY RADIOIMMUNOASSAY

RESULTS EXPRESSED AS PERCENTAGE OF THE *BASAL’'LEVEL
(MEDIUM ALONE GROUP ).

PERCENT BASAL ¢-AMP.

Fig, 4. Human thyroid stimulator assay

SEO LML LT, b b EREEMRRE (crude
human thyroid membrane) % {#EH L1, Hikik

HhrE Tk Ui RE bovine TSH i, 25mg MED
50,000 g pellet £YE, & %\ MR ThTh
WL, 37°C, 104rfel##sk, FiZ lactoperoxidase
B X b SR LAcEAtiEE @ bovine TSH (Dr. Pierce
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DRED 75 AnACX <EML, 37°C, 6043(H
DT L Lic, BEEET 6, 20,0008, 307 HID
miba i, EEERWEIL, v —h v va—o

Tkl D St 341 (counts per minute ; ¢. p. m.) -

2% Lice 50,000 g pellet Zr@E7s & OV AINENEE
CRITA RN TSH #ED % hound % B %E L,
displacement curve (Fig. 5) #{El L/,

315415
30
26,505
g 3A0+08 23516
5 T { 22.0%1.0
Q
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2 1us+1.1k,
23] N
a9
104
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[.U.b-TSH PER TUBE
Fig. 5. A typical 1251-TSH displacement
curve obtained employing crude “thyroid
plasma membranes” (dotted line) and the
“50,000 g pellet” fraction (solid line) in
the radioligand receptor assay.

50,000 g pellet ZFEFFMHEHOFM ML, 2.5
% glutaraldehyde (pH 7.4) THIE L, W
A TSR AR L,

V B &

%%%A.
B A
'M}JL; PR & & & o Lo IR JERE A
7T@hodsr A WTSAb OEEELL, Fig. 1A Rk
A2, 1 PIEBREMLO 6 Fliv-TFhd By % basal
ftizesR L, FOWFHEL 100.445.4% (mean£S. E.)
TH -t
2. ol F ORI
KIEIEE 8 Bl 2 basal fillvk, 1 G2 SHSEIT
(440%) #Z7RL, WCED © THEGIS % basal {iikk
100% LA L©dH b, P 187.3+35.1% Th-
Too Ak, RO EROE A & 5 &, P<C0.025
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SIS

THEHHINCEEESY o e (Fig. 1B), 7tk [H
—IEFD ) v ERIC L BPUR SR D hTSAD g4
TR Lok R, % basal {H1346% 0 B 144%
fhlmaTED, FOFHEL98.849.4% T, HEEX
ANERBL, FEEYRESh o (Fig. 1E).
3. B HRR SE R
3 PloAEBICITS % basal i, 96%5:H113
ZOWMzhic - T b, * OFHfHEL 105.3+£3.3
T, BERADOT I L L, AEELREDLI-
7o (Fig. 1 C),
4. FRIEREEIRE (toxic adenoma) FE]
b 26Tt B H, % basal HDOTEHHEL 86.5
+10.0% THRBEOMBRALLE L, 6 EEridd
Tt ot (Fig. 1 D),
=ES.
1. HBERIRED S F gy v iR
I % hTSAb pgEd:
RIRHED -~ v Vo i EH0FIOFUFARIR IR 1
%5 hTSAD EEAIZ D\ TR LIciE 8, % basal c-
AMP (%53% 525 1242 OfilliC e > Tk D, LD
B L 102.346. 1% TH -7 (Fig. 6 A),
2. 800 g pellet ZEIRIMEFD -~ F i
Y voERiZ L A hTSAD piEdE
HEAE FOBBEGHO > B, 54D % basal
fifiit 100% LAFCH D, & 0T EL 95.8+£7.7%
THh ot ZHITMBEEREIEOM L LKL, BEE
R B bhich o7 (Fig. 6 B),
3. 50,000 g pellet ZEERIARED <& F v
YU voARRC X B hTSAD g4
Fig. 6C o &hs X 52, 15flD -4 FuiFh
?@ 5%, BPLL - hTSAD gt d FlhTc,
% % basal {iiid, 63% 2B 181% iIZilzoTED,
SRRSO & e L, P<C0.01 THfEE
A B TR T,
4. 105,000 g pellet ZFiiEinkFod it K
U voBRic X B hTSAD g
WE e FYRBEIOMND 5 b, HENCREFED
hTSAb BE:% 3 1o 2%, L0 FiiE 103.4+11.8
%Chh, PUFEERING OIS & L, iR
whhixds ot (Fig. 6 D)
5. 4 r e 7Y VHRERIMEO S
YY) VoSERIZ X B hTSAD BEtE
Fig. 6E WRDhB IS L, ¥4 v w7V Vi
Mz BT, 105,000 g pellet FFlid B4 & [ £
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Fig. 6. Comparison of the in vitro produc-
tion of hTSAb by Graves’ lymphocytes
cultured with and without highly purified
various thyroid subcellular fractions.

A. Graves’ lymphocytes without antigen

B. Graves’ lymphocytes with 800 g pel-
let fraction

C. Graves’ lymphocytes with 50,000 g
pellet fraction

D. Graves’ lymphocytes with 105,000 g
pellet fraction

E. Graves’ lymphocytes with thyroglo-
bulin

F. Healthy subjects lymphocytes with
50,000 g fraction

G. TSH (10;mU/ml)

~

&

%

12, BFRCAEE hTSAD AR RS, TRy
fEiX 115.4£8.8% T, ZOFEIZBV-TL, g
s L R LR B R RS o1,
6. 50,000 g pellet 43I OB
Y voBRIZ X % hTSAD peds
4 S OB BN ESEL BT, e FodiiiEo
Y vERC X B hTSAb BEAEXHE L7oE, 50,000
g pellet FEicBVTOREFEXEY DO T, =
DFEEHER L, BREEADY V- 8RIZX 5 hTSAb
EEHIZOWTHE Lo TOEE 66k 1 flicoi
B\ 9 basal i (144%) %3 Tohs, Sk Fifi
1£.97.649.6% "C, Z Ak 50,000 g pellet S
WD S Fo Y v-23ic X B hTSAD fE4: Ol
LML, P<0.01 T LAV EREY R LT L
2L, PEEREIED € F Y V8RO % basal
il & DRULH EEA Dl oTc (Fig. 6F),
7. VBI-TSH binding I3 X U displacement
hTSAD LR S ML 3B bz 50,000 g pellet
Sriiez, RN L B AR B SR T B0
D bdisd 5 B CARRBA (To 1o/ R Fig 5
A BRAX B, 50,000 g pellet 4% 258
12y, HLARHNEEGE R & foh TR JL By 7 dis- -
placement curve 2335 h 7, FioZ >0k
@ zero-binding fEIZk\TiE, MIABEHOBE X
b, 50,000 g pellet i B DM A RL
ez LD, ZOSECE, X DMEOEHVEEOR
Rl LRI DR T 2 2 ¥ o7,
8. 50,000 g pellet 53D FRAREEHT R
WA, 50,000 g pellet SMEiZds (3 AR Of

Fig. 7. Electronmicrograph of the

. 50,000 g pellet” fraction show-
ing thyroid plasma membranes.
(Magnification X 20,000)
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W, WESFARCRHEE Fig 7125 bh5 k5
12, S OFIENTERE] B R L R A RS &
BB IR T,

vV # %

19763, Knox BiX, -S4 FofEdEEORMY v
TR, PHABYZBUAGZ e b BRSO SRS & 4
i fn vitro TEEE LB EOEHRLFEYHAVT, ©

b RPN VT B c-AMP DEEEBINA $5EE -
LT, FRRPISESEE B LR RESEOR
Y vSRE D, e ERBSESAEE XS 2
EERRE L, B, e tyv~—2msy
v Y SR AT, S ORI E O Y2 iEn:
AL A, UREEMC X b RISk bR
el kb, ZOWEEHREIBIC Y » TEEY vor
Ry 0 EEAE - B ShE e 7Y v, ik,
human thyroid-stimulating immunoglobulin T&
B EHER L, .

FIT, BHFIYEOOF B I L, ST R
FEBIZI51F B hTSAD DB H W Lz, T 0gk
B, FREBEMBRERIC L - TEE LIS ¥y
RBERED Y vAABMNBIL, v P PRIEE B2
WHEMREEIND D ERMR L, LaL, A
B CoPmRIBESICH, -0k 5 kRERNNY
BOBEEEADNIED T, C &in, REHTEHDR
BEERBO—2LE L BTV 288 RIB 25 B v
T PRIGISE OEEITED bhithotc o LUk
BHCHT %o Fho 34 F i & 81O BURIBE AT,
SERESIRNE R R (toxic adenoma) BHFCE
WCLABCTH o, -~ OHFERL, Sk FoHORE
# PRI B AR O B E SR RR B OB
DA A I EE R - L NS,

FAE, o3 FUFicisir b hTSAb v 8
CDYLRAS, PR AR R B ARE ST
WBW, o CEEHEE, IER e FFURIRER D 800 g
pellet, 50,000 g pellet, 105,000 g pellet I X U
Arga7Y YO 4 EHOBESEY A, chbo
Fo s oS FORBEERD Y YRR E DRARE
Lz B e FEURIRHLEE AN @ adenylate cyclase-
cyclic AMP RoOFIBIEMR P IEEE LT, hTSAb O
FIGIUR D 55 Mide Atce DR Lido 4 o
PO 5 %, 50,000 g pellet i » T DA
c-AMP A DFEOWMINPGED bht, = OHHE
B, S Mo BEORIEY v 3Bk D, hTSAh @
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EEk X Uowe R @< R HRERS S, 50,000 g
pellet S@OHRZFET B AFENARE LT 5,
BB ADY V2B L, 50,000 g pellet & D
BAHR LEIZIE, hTSAD BEIES bhicho i
L kiR 2HET 5,

FHL BUFSEA PR 5 ehied, TC
KR &R T % LI EREREEELRD” I
5T ASAPERYY RERLLCK, T hboFRT
Lo Th, BhhESENECMibIhbDT
5B LB CE Ich oz, 105,000 g pellet FES
FARZOTY) VAEE Y VSRR EFESERLL
%, ABElic hTSAD EANRED bhicZ &k, B
{ZDLedrHEL BN,

WA TiD, HLOMIEHD -2 X ) PIRIRIR
itk (LATS &1 oL % ETIESECEEL
TH ARSI TV B8, HORBES LT,
FHREARNTH B, HHIETIZ McKenzie D Fi20%
vy, EoEERd 5 LATS-absorbing - activity -
(LAA) #BE LT3, &0 FHEIZX 2T,
PR A D SRR A T e B> DN T e S B D T 1
LAA ZEdbhIc EME LT 58, TEH:aE
A e re 7Y YRS LTV AoV, BRI
Ty o CRENRR L - T B, BFIWCED,
Mehdi B2k, FRIBRBGEORIGH R, TR
Ji e e A e U, TSH Y 7' 2 — 2B,
HBELI DY) w7 2 R RRE RS D —
WTHrH LFERLTUV %,

— 7, H#L adenvylate cyclase-cyclic AMP
P FOEE & T A EBRRA L, MR & LR LRI
ket fEs 7R Lz 50,000 g pellet &Hjiciy, HEOD
T R e B & LR RSN (TSH-bind-
ing 7¢HOYZ displacement) I8 & OTERESEMHIE
X YR LTz,

LWL, 2 FoiEsEankfy v ukn
BT, FURBIMEO AR - S EhD 2 & B
ZD X 35 i MC R Sk BRI 2 B B HUE R
G LTk, R ERER S RS EETHD &
XN E 5, T CEHEOPRIREELLTL L)
T EE VR S R A R B R BV, SRS
PeBE LT b OMEREABETH S5, ¥
T2 RS IES I i BV, BT O PIREREER
F BBEEIREY VRO BBURTFC, M4 OREHC
0B Lic L B B IEGMCISIT B ISR E O R
OFFEBER (suppressor T U v/ SEROBGHEEE) %
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hicicS

U3 2 ki, AN KU oRRRIIIEL S TH
55,

M # =

BHEW, S FUiRICRIT 5 O S0 I
DL, e b ANRERBIEE A (WTSAD) Dk HY
LM ke v BRS04 X b Mgt
Zo WO X5 ks Wi,

1. BB PRI X 2K Y v 350
in vitro {25t % hWTSAD ZE4: (% basal c-AMP)
OFHfER & Oy, HUER A TIL 100, 4£5.7
%, ik FoBBE e 187.34£35.1%, 12PEIRER
HBETIE 105.3:04. 3%, R PEIRIEREIT ok 89. 5
+10.0% Thot, Tihibb, St FofHEny
YARBRIZ R T D& hTSAD gEA TS Hhte,

2. AL VUBBEOREY v LB, &6
BRI 35 hTSAD BEd:fE (% basal
c-AMP) Dfids X OIS E 26T, FBURIRINTE
102.3+6.1%, 800 g pellet ZHIIVEINTE 95. 8+£7.7%,
50,000 g pellet 4 BEHVRINEE 127. 0+8. 2%, 105,000 g
pellet ZyEETEMEL 103.4+11.8%, V1 mrsywm 7Y
VIR 115.4£8.8% CTH o tce i 50,000 & pel-
let FrEvvL, HRIGEI L R RINERE Y 5 53 % B 7
T D &M BB ORISR X D
NI, s, HUERADY vRIZX B 50,000
£ pellet ZrBEHCRY5 WTSAD BEAfEIL 97,649, 6%
TH ot Tiokh, HFREO 50,000 g pellet %4
& LisiBaicma hTSAD BN FHICHD bk
&L, EiRERAEER S SR EE T oD
SERC, WTSAD (2 A UIBERAAA FEET 5 L HiE
Ihd,e

3. BLOR#ERIETS &, A€ FuiligEoy
3B by FRIRIRIENE BRI 5 > BT
Lo b RGBT 5 ACIAREE S s
Z e bR, T OHEE, oS F OO L
LG SIS OB 53 % ATHE M s Tl - =
LERTLOTH B,

AROBERIX, H78[E (197844 A) HAS
BlESRA, 26mE (19784 9 ) AAPISWS
EHI 2 L BT 6 th Asia and Oceania
Congress of Endocrinology (197841 )i, Sin-
gapore) B\ THRE L,

WA #bacdin b, HEE, A0BRIa oy
R BERCRROWELE L ET, k.
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