=
Silﬁ

fEMEEE, 25(2) 199109, 1977

S ¥ v E ORI R

T B @ E
(B AR ISR T P VIRt

GRAVES’ DISEASE AND THE THYROID STIMULATORS

Toshimasa ONAYA

Department of Medicine, Institute of Adaptation Medicine,
Faculty of Medicine, Shinshu University, Matsumoto

Key words : »3 F %% (Graves’ disease)

R sAE TR (hy perthyroidism)
PR IRHI#AE (thyroid stimulators)
LATS (long-acting thyroid stimulator)

HTS Chuman thyroid stimulator)

@FU®BIC

Ak By R T RRIE BT IR & B e,
FOREEEET 5 R THIRRSE A ) B
B ENE L OWRFIT L o The I TR, IR
FgmE LT B 1ehTFbha Lo TSH T
CHHI LIS LELED VIR W, TSH NTFHRMCk
A v E XRTHBRSHEDEIZ, -3+ FoFoFA
&t T BRI E & LCE 2 b e
B THTBRHEI I o Teh’t, SEPELR-TL
¥ ot 19674E @ Qdell HiZ X % TSH O radioim-
munoassay OFINC X b, S FoiFClkid TSH
VARAAMET LT BHEIMER I DD, SNy
FHO TSH FREAESICEE IR\ esfc &
RO L3 D Th B TSH EikFie 3 PRI
W & LT19564R1Z Adams & Purves IC X b ¥R X
Atz long-acting thyroid stimulator (LATS)® X
Ml e G A 18 08, LATS B 5 45 obf i
WANFER I A F o oRECTHE . 5— B
LAXRADTHE, L Lich b, FEdE Tk
LATS BFR447& 3% 0, 19604 HEDN B 1970 4R
T LATS B4 B0 g8iiscidiz & A LRICE
FHIWERILIE S T LT »Tuiz, 19715100 T,
2 e0-00 human thyroid stimulator (HTS) #

No. 2, 1977

B LTk, BEF RS E OB iR
ChSERCIEENY LB ol b2 A THE, AHT
125 By RT3 T B BRI E L D R
T 4T LT ATz,

I. LATS

‘A. LATS OFER

TR LB, 19566 = 0 — KXy — F Y
Fo Adams & Purves 75 -3 FoiEBE oMb
LATS * R LIz kB EHAFATH 5o 2
JUB 1L TSH @ bioassay W BEA €y MIS F
B OME ALY Lick 2 A, TSH XD biX2
IMCSEGH: D B B EOFECRMN &, ik long-
acting thyroid stimulator (LATS) &&ffiFich
W ehn, #OH, McKenzie i3 ® % v FOND
oy A% B T, — e o oL McKenzie @
bicassay LWHEINB L 5Kt Tinhb, E=
— FIRE L= v 2 OFRIBE B = — ¥ T~
L, Hhpkmgas e v 5 kb MM TSH o4l
M, FRIHESE R S5 X B HRE O R
BB BHETH B0, ZOFEICEDE TSH 2&h
LB & i~ v Ao furpiidd firk 2 R iR
feBhs, LATS 5 o3 Sk fnt 8 WA
BT D 2 S8 Ms h 01, & ORESS long-

95



T B ® E

acting LEbhEP2ATHED (K1),

LATS HUMAN TSH STANDARD TSH

700

CIRCULATING 1'* % OF INITIAL
2
t

Tatal

1A Tutal
.. ‘ 125

,I ~.T [l
) ‘ ! ST
A [i ~T,

100 r i - i 1 /

~ L i IS __.IT

.
Cogenpzazt - tm

02 46 810 0 2 46810 02458 10
HOURS

B 1 =v2mA 18] ok XIF4+ LATS &
LU TSH O#hE (PincheralV k)

B. LATS BBl 21?

-3 FURBHENEZ OV T LATS B aint
WTB L EIAL, TOERT DL Akt EET
LHERD D, ¥4, LATS olicizohizen
Ty PERIEYY ADRRIBAY AR TH B L
SEMEXTHTILA B 7o\ LATS 23k FofED
FETH 2 &\ 5 F2ICBEA#8H 1 omik L L
T A2 F oElEo 10~30% (20% 11 1= L
LATS #BtEcilifc v L v SHHEAEET B, h
EHBETHOK, FFF~v A% D bicassay DR
EARIEC 7 5, McKenzie © bioassay i3 IEER
BU7: response 3 & D1D—Z response index 7%
200% LAETigus & LATS BBIE LBV, Slic
1902 DA LATS AAMITETE Lics £ 4S8
g ¥Rt 5=v 2A0RICLEESRB L,
assay 2 LfHEAOFEA AV bR, PiREsLic
LATS OBRMERMSRE R D O E LCLRNE
Th b, MELERE LcBaE LATS ORISR
TR OB 245 LITFS0SBETH S
D5 WHE LI D% BB L76%10 LATS Az
85 LOEELHHW, EEL ORI TIRI0~20% &
Walcb A THoH, Eho, A& FuBokisgg
& LATS IBiE—8 Uiy L, EE BRI SLEL
BTHEC LATS BEHEha 2 L4 558 X

100

DIz, FURIREERE TREE ST LATS Bt
BHD I &L BB, & OFEIIBEFRES Y
EMO R i 5L, 0T, BEFRBERS S
oD R TR AR S I i LT 5 2 &
LAEETHA 5, —#kic, B TR AKESES
NBBFUZ LAY LATS BIETH B, [BEEH
EREBIR LS 2 Lt T B, AR IgG L
ARH RIS OB L5 & b Litky, WFR
I2LTh, ILEERCREYET S LATS Bl
OHEPHBENBRTH %, In vitro ThhHE= —
FoOR Y RAHEDR v 4 FNEERAEET 5
Fom 3 555 BT in vitro C T Ol
H%RET 5 Laurberg b DOHHED %I R LTRIT
FEREB T B, Wiz, EEEEOMETHEN, b
2 2 OERIRC N LC it LATS il Boln- -
EDIBRTL B2, 4 L LATS BT itk
EhDC LEHFEREIERMSESE TH D EF 2t
N b,
C. LATS ORUMRIEmBE
LATS oHRIFRHEROBFIZE LTk TSH =

DT T Thh o858 O SEENMC X Tl T Hikk
B &hiet, AEMICRR DN ERAEDBR T
7t\ve LATS & TSH LM, 47cd & d—ik
adenylate cyclase-cyclic AMP %% /4 LT+ DOEH
TR D AT IRT L 50, kb,
fitt OFF IR S & M8 PR I8 plasma  mem-
brane IZ%® receptor BWEET D LE LI T\ %
(K2), ¥l LATS ik TSH & [FcTaomnic 7
F o -SRI E A RS2 5 | & o a2, ik
I v R O—BRTH 2 2 m A FONEITERA R
D C LTl 0, BRI OB
RTHER, o 2 EIEBMEAD lipolysis {REEER
ET TSH W+ 2 L0530, BFEFTH L oA,
o Z D LTV 2M—OMBSIBAMERE £ Co
Rl LR O 2\ 5 AT LRV, & O BIL
in vivo T in vitro THIEBRTH p22080 ) - =
T Eus X TSH @ receptor & LATS o receptor
LWL D TH BhE 5 h A MEC D, —Biz
¥ peptide hormone TH % TSH & IgG #HEiCdH
o LATS LAGBO receptor %435 & 113 2 -
Ly LATS @ receptor site (3 TSH © % h HiTE
RBLDTHA D LBE LTV AHRED H 5419,
™ radioreceptor assay DJjikaFIH LicHrons
B OIGBIER TR LT B9,

fEMERE Vol 25



A Fo L RS E

Plasma
Extracelilar membrane Intracellular
ATP
Receptor Adenyl
LTSH | Cyclase
Protein
T “ Protein
PGE2 Cyclic AMP = e [ ATP
4 N
7 N N P-lProtein
AMINE / N
L o< /74 I\ o _ N ¥
. / ATP Phosgne%tmse\j Vv
LATS, HTS~/ M EFFECTS
R’ 2 FRODR B ) 4 L o o) B B

D. LATS {ififkn 9

LATS AMEEEMIC b REEICL 7S © IgG Th
B SRR B A LT i8N, 19644,
Kriss B*i% LATS & FRERMALE % incubate 3
B& LATS EMEEAMETBZ &, 7ol IgG miF T
FOEMERFIE R B Z &2 B, LATS 11k &
LT FYBoRRICALhDREEZRE LTS
DTN EE L, ThbioSu YR ECREE
BHOBLEDY Th B, LATS 2 BIEHFED
FEIAETH D, FOHE & Hifk & DRk IR
LicHtuic b ey, 19664E Beall & Solomoni®
N R OIS HE O 5 % T microsome FHiAtd »
L4 LATS {EEAERiL: MG L, 20
T, THETTEESECH B L ) @ED, 45 OFF
B Tdh 5 &V DSOS, MR
RURORIBEERR Y &\ 5 & LIS HEH TV 8 CH
2343)0 .

—77, LATS-1gG % k45 LC4 U5 Fab frag-
ment ¥ McKenzie ¢ bicassay T TSH H O Hipg
BRI Licad, B TSH IZ X b FOMBIER Y4
LisiZ &b TSH &iHEMEGRALOTHD LE 2
Bhjcd, Xhie, LATS-IgG #HEEE LEs oy
5 & FIRIBIBEIE T HECFEAE LS, HeEs LM
LABRESSED & LATS BRORIEHARBAB LS
e B 340, Lieado T, BRIRSIE ke 3
ST TR ST ORE S ES T EE 2
BiId, 2T, FRCHL LATS-IgG i1 ¥ vo3
RCEEINDDOTHS D b, 19654E McKenzie &
Gordond®t-3 FYiEBRE » b OB MmERs BE L,

No. 2, 1977

B FORIRIBIG M2 B Uico MHRofRER
Miyait® B % Wall B k5 TLHRE IR T2,
¥4, B Knox B4 [ o LB T thyroid-
stimulating immunoglobulin (TSI) DEE&IZREh
L, Zo TSI péside b OFNRIBHEIC X - T
ENDEWELTWD, TSHIE DWW Tk Bilk4 5%, —
Jiy in vivo T LATS # @43 B innTadpl
L L o fe pSORIEIC /S » T Ong B54x 4= RIS
plasma membrane DD 4= Bk IE @ adenylate
cyclase &I Lic L5 LT 5B,

I. LATS-Protector (LATS-P)
A. LATS-P DR ELDESH

oo Tdh LATS DR RFE Adams 25 LATS-P DO
R s UTHERE T 5, LATS Fkike BRI
BETPMINES, Thiphd sHmER e Ko
B nrh o 1gG FEICIFET B & &R 19674 Adams
& Kennedysn R Uiz, T7chh, LATS &Le b
R AS D44, incubate -5 FERGRIC LATS
kD FoiRBEomEL iz 5 & - OO
LATS D&FENBHE X 15, Z @ LATS DIpE%
protect T AMHE L\ 5 R C LATS-Protector &
HREND K A Iis oo, 197L4EICTR - T Adams )
it LATS [athosw FufE B ok & A Eefic
LATS-P pMEi &8sz &, ¥7: LATS-Plk~9v A
R E R L o &, S Bk~ AR OH
Hi CHRIEE N D LATS 1 LATS-P 12k » T pro-
tect i &g &b LATS-P ke MR
s R IRARA B C 3 e B o R ORI & BEE LT

101



B M Ok

BOTHIND EW S RFHERIB Lic, Y, 3LA
Eo e Pyl ompicihe b oFRIEZmE-
LHE (HTS) AT HBELRE LT HED
% Adams B DRI HFHA T LATS-P & HTS &
R UE» Lo 2 E 2, REE - &
FELTW 5, &2 THOEE LT ebianC
i, LATS-P O#HICIIRE Oy McKenzie O
bicassay AL RFIUE B EVWIBEETH S,
L2t »T, LATS-P 2 B33 BHER DA H D D
CGAEDEHA BB LN Linb b, FToORHED
Rk X2 HEM T X 5, 19734F Shishiba® BHIXA P
Tik$ 525 LATS-P OfFfE T 5 MiF2ie b FRER
BRI & s Lic, 19744E1C1% Adams B5I%
LATS-P & Fjfif B uptake rate factor (K1) &
OV B L& L, LATS-P & 2h <+ F
VIR T IR E T H A 5 LR Uice W
4E, Adams HBNIKED LATS-P# b MCEST 5
L 5 KIE ARERA 71, LATS-P 2 X b HR
fgk v VA L L3RS Lice ChbDFE
A BT &3 5 4 DIC, neonatal thyrotoxicosis
DT LATS-P %8 Lz Dirmikis 5% O3y
Wb, ZOFFIC LATS LB I hieh ot s v
5
B. LATS-P Ok

LATS-P & LATS [Fff, #E#7, DEAE-tiwm—
Arm~< 2T 7 4 FOMT IgG FEICHILET D
AV NI, b IgG FifkA VD Z LT X D

XN T5, LATS-P Gk L Fab fragment [ZFF
T AW EEPR, coZ bl LATS-P Ak
LLTCOMBEYHE LTWAZ LA RSB, Lich
T, LATS % LATS-P %, TSH receptor (/50 I
L EKMMATSH Y, LATS (XfboBhp L b cross
FTLHETHHIEVSEEXNHTRLIRTDH

%)60)o

[. Human Thyroid Stimulator (HTS)

A. HTS ¥R & ZDEFHE

FTIhF X 512, LATS #imT HBECLD
B O RREE L R R ORI B T BTE
Ui C, 2o HTS PHEoHFsiie F OFIR
JiA FAV-T LATS i HEESRR T2 2 L TH ot
in vitro @3 m A F/NEMEY B2 5 M
% e A T b IEHAC T RIRALER Y IR EE O R
BT - L LER L B b i, ZOHEER
HIBIC TR B &, FRLRIRIE % 7ol x> 5 BB O Tl
12 & B IER RIS IR & RTAEE S« F Y REE
Mgz Uik IgG % b 2 7z KRB buffer FicT
incubate 759, 2% b, IMiFFice ERIBCK T
2 SO E S B PR IR AN R P v 23 AT & &
=5 xard FNEERARDh5%ETHDL (M
3), ZDawA PN in vitro T FREE &
N VR BIET B DI ICEBNI LT, JERE
BIEIIE & A LT <. all or nothing FISIGTH
2, FEECIL, 30~003MH incubate Lict ik

® 3 FRIRERAapy o = = A PR

102

EMERE  Vol. 25



AeFwiiRe EPWWJ?%&(%’E

{% Bouin’s solution TEEL, EX 5pm BEON
% PAS efo L, {fla25=4h oaw A FNEEEE
FTHDTHHN, F I THRBIORER -« F7RE
EMFCOWTHRHE LTAB EE IERTESITIZE
A OBERFT & b BRIRIC R 5380 E A
D THbB, T7db, LATS BHomEre

# 1 RBESE FoRBEMEO ¢ bR

BEERE R
b;: |
[ E LATS C+) LATS (=)
3 C.D.F.+0
T % A 23 0 23 CD.F —23
*
o C.D.F. +5 C.D.F. +42
AR5 S{C-D-F.—O {C.D.F.—Q

*C.D.P.+ = 2 mA FINERRBE,
TERa25MER, = e FANEBAS0LL B d %
BBt & Ui,

RIBL B L 5 2HEHEEIL LD T LR TH 5,

—7%, EEAMFCIi#rRsRoshy, e v/
Rigw g Lic BB mEirEr ey PERBAT 1 A
KR Liadrolce DALEOEBREERSS, & b O
R A RIS e e 2 » b Re= AT
FBLTOHICKERMER S o L BbRE, v |
OFRIEEH Lic b il % 7213 IgG 1k Mc
Kenzie @ bioassay I 1 % LATS §& k1[4 Th
Bz, LATS & WEDe HBERBCER
RERHIBCH D L&, EHF k- OHEE human
thyroid stimulator (HTS) *&M7cil Tdh 51~
9, YT, Adams 5% LATS & LATS-P D4
OHF & LT thyroid-stimulating antibodies (TS
Ab) &, Fifo LATS ¥ mouse thyroid stimulator
(MTS) & LATS-P it HTS EIEE 5 LRE LT
Do BT, b FHRIEE BT e 4 VAT
B HHHAIROD L B iafi B B, T b,

(1} E¥or b R ScR O AFENEfET
BB, (2) BERL OB B T LLIERT
g2 &, (3) 2 A FAMEORBILEBAAD
B Elemwa FNEERR LS ISR & A
ME LD &, (4) AT E O 22 20K
nh T, & PRRIROEAR TRz v FAMNEL &
ol LWWMNES o TRLBZ ERETHD, £
THEEBL, =2 »A FAMNEERED cyclic AMP 12X

No. 2, 1977

DPAShAECERAL,  FRRIEX 54 A0
cyclic AMP BERBE L, H4IRT X 51,
HTS V% cyclic AMP BEA R {RH#E LTz, LicAS 50,
cyclic AMP B 2\ ST T HTS 23 igHsy
HThdo LM LLZALEL B, £ 0%, HTS
BB Lic Orgiazzi B8 L & OB {E B % ade-
nylate cyclase FM WA THEBLI-1o®, <D
YHE% human thyroid adenylate cyclase stimu-
lator (HTACS) & AfHFTHE Uiz, HTS 25 cyclic
AMP Bt 2 RETS - LIEELATTIRRELT
WAL LB, cyclic AMP f{D—2>0 para-
meter 0 o THEIL o TR/ 13T b ARERY RS
IR b oy, EEMMAHUC HTS LR oh &b
5 &, LATS ttomEst e » O RIgE T %
L S MESRLRFMIZ S FE L2 o o2 B TH
5, HTS #ie F RIS D cyclic AMP g% {3
HIZ kA FED Knox B, I L McKenzie b
OAGEEEIE LT B, 7078 McKenzie HiE incu-
bation % 2RI+ 5 & 121F 100% & cyclic AMP
PR RDR B EHE LT B,

(- t SERUM
o IqG )

40¢ L
.
a
30f .
a
o
(o))
h
R . o
o
E 20} - _
= 1)
— R .
o, o
b3
< e O .
© . o
—4 10 . .
o b :
Q .
L]
V]
INCUBATED
IN¢ NORMAL HTS LATS
(10 min)

B 4 & FERIE cyclic AMP BEAICIS X
I HTS 8 X0U° LATS 0%

B. HTS oMk
HTS % 1gG FECH D & LT Trii<ic, BT

103



o B #% IE

FCDL:AH, HTS & LATS-P LixAl—iE L%
2 THhIWTHAS, LATS ik ¥ 5THhH H by
RO 2w £ VAT EE & McKenzie @
bioassay @ response index (R.1) & @HEBERHF
L THh5b b4 S HRBEREHM RS b g o7 (B5)
8), Lich'nC HTS & LATS &ixd e & bk
WIEE ERABAHETHB EEL LR D, E Mc
Kenzie B8% HTS (F7zid TSAL) &k h=eEk
[ CRIR S h 5 BEREHEER L, TSAb (i
DOFRIR & 4, cross-react T2 ¥4 T, LATS i24HZ
< W A L cross-react THHETHH 5 LT
B,

i r=-0.19568
! ° P>0.1; N.S,
500,
[}
! °
-~ o 1
5 1
a 300 !
z ‘e
— ]
o) ' .
2 ..| °
Q :
v} [ ° °
ud ) L
@ 100[- - ~~® - “g=" =~ - -
[
O ]
100 300

COLLOID DROPLETS PER 25 FOLLICLES

5 McKenzie bivassay © Response In-
dex &= w4 FANEHEEE L OB

V. Thyroid Stimulating Immunog-
lobulins (TSI)

19744E, 41 %Y AD Smith & Hall| ik ¢
FomBED 1gG pUBI-TSH & Bk 5 AaEe sy
@ receptor site IZERAETAH I b, 20 IgG ik
thyroid-stimulating immunoglobulins (TSI) T#
HEH L, 0 TSLIKEER = FYiREEDE
LAFICRHB XN, Fi, TSItk LATS & ikiHES
e, LATS-P & L {HHBET 2 &5, Xhic
W A FoEoBREIc b TSIIREET B &b
5, Radioreceptor assay *Fl M L iz = OFE Tk

LATS & LATS-P 7o\ Uik HTS L DEHILTE

104

75\, Smith BITFRBEOHES T Ay T 31T
LvhbhbT, HEDICHEIGED © data ZHLT
WBEDT, HRPTZOBERAY LT 50088RTH
5o

V. 200 RRENHNE
A. I"rostaglandins

196942 & 11 prostaglandin E1 & Ez 23FRAR
FAE v ERIC TS5 LRI LD TRIL
7c8868) - o> prostaglandin E compounds (X3t
Fo Bk A 7 4 A © cyclic AMP g2 EHIC
AT B2, A F o R ORRREEIC S B R
TPTH5H (1R6),

13 # PGE; (5x10'M)
K
12 .
’
;.
’
-

n

1 -

- ’

’
5 ".I
)/ _ —a LATS{R1.405)
/ /A—/ -
. .
’ -

,% oy T oomUim
3 S / HTS (RLI1)
c 3 I’/ /
% 'l// //A /
) ," CONTROLCKR.B)

2 " /

i
1 (THEOPHYLLINE 10°M)
0

INCUBATION (M)

B 6 -t FOmBRREAT A Ak 2%
TR ARIRSRA B o cyclic AMP &
AR

B. Histamine

&M T 1 ok T4, histamine 25 -3 £ N7 HHIR
WA & OB A EEEEEDIWE L™, c ol
Bt histamine Ha-receptor % f-35 2 & &ML
Fo VO, = DERL FRRE TH D, B 7 his-
tamine Hp-receptor agonist T# 5 4-methylhis-
tamine DR ERLICLDTHbH,

BEINERE Vol 25



A3 Vo R & LRI

P< 001

Cyclic AMP (pmoles/mg wet wt.)

T
l (5) | -(5)-]

-

-
)

(5) (5)

Saline 2-MH
(10°Mm)

~
=
X

TSH  SALBUTAMOL
(SmuUml) . (13*M)

B 7 A FUREFREAS 4 AZ % 4-methylhistamine

(4~-MH) @ cyclic AMP REA=iIBY

sbVIC

S Ko ROREEARTASACERTE VMR
IR OL TR BEC RS = 215, Bl T
Wtz & B, v T FUROERE & LTHER S
U7z LATS i b 1350 1 AR 23T 57
X5 TCHbB, LATS-P, HTS, TSI &%#H AN
e PO HE AERER D, LB i ol
UTHD, Lo Lighih, b ORI E s
TSH receptor DA TH B & v 5 TN
I EEA S B o IS & B ICHE D2 D break-
through ZA%RE L/ A 5, FORAO—ALF KA
bAC ERIF S THEREL 2 L1275,

x B
1) Hall, R., Amos, J. and Ormston, B. J.:
Radioimmunoassay of human serum thyro-
trophin. Brit, med. J., 1: 582—585, 1971
Mayberry, W, E.. Gharib, H., Bilstad, J. M.,

and Sizemore, G. W, ! Radioimmunoassay for

2

e

human thyrotrophin ; Clinical value in pa-
tients with normal and abnormal thyroid
function. Ann, Int. Med., 74 : 471—480, 1971

3) Adams, D. D. and Purves, H. D.: Abnormal
responses in the assay of thyrotropin. Proc.
Univ. Otago med. Sch., 34 :11—12, 1956

4) Onaya. T.: Study on LATS (Report D) ; A
new method for detecting LATS activity
and its physiological significance. Proc.

No, 2, 1977

fg

Ann. Meeting Jap. Endocr. Soc. p.44, 1971
HBIE: A+ F o RoRKE LATS. B
#, 1:24—25, 1971

) RERIRE, (MR : = e A FNEITEL R

Liz A& FoEosBl. sie v LB, 20:
115118, 1972 :
LRIUE, {1 : PRSI IE DR, 40
Ui 5:867—871, 1972

BRI, ek, \WERT : EURIRESIETTE
SEIRHE & FRER. \LIMBEEIR, pp. 31-49, B
R - HEHE, 1973

Onaya, T., Kotani, M., Yamada, T., and Ochi,
Y.: New in vitro tests to detect the thyroid
stimulator in sera from hyperthyroid pa-
tients by measureing colloid droplet forma-
tion and cyclic AMP in human thyroid
slices. J. Clin, Endocrinol. Metab., 36 : 859 —
866, 1973

) McKenzie, J. M. The bioassay of thyrotropin

in serum. Endocrinology, 63: 372—382, 1958
Pinchera, A., Pinchera, M. G. and Stanbury,
J. B.: Thyrotrophin and long-acting thyroid
stimulator assays in thyroid disease. J. Clin.
Endocrinol. Metab., 25 : 189—298, 1965
Florsheim, W. H. Williams, A. D., and
Schénbaum, E.: On the mechanism of the
McKenzie bioassay. Endocrinology, 87 : 881—
888, 1970

13) Major, P., and Munro, D. S.: Observations

105



. B.WE

on the stimulation of thyroid function in
mice by the injection of serum from normal
subjects and from patients with thyroid dis-
orders. Clin. Sci., 23:463—475, 1962.

14) Carneiro, L., Dorrington, K. J., and Munro,
D. S.: Recovery of the long-acting thyroid
stimualtor from serum of patients with thy-
rotoxicosis by concentration of immunog-
lobulin G. Clin, Sci., 81 : 215—221, 1966

15) Lipman, L. M., Green, D. E., Snyder, N. J.,
Nelson, J. C., and Solomon, D. H. : Relation-
ship of long-acting thyroid stimulator to
the clinical features and course of Graves’
disease. Amer. J. Med., 43: 486—498, 1967

16) Bastenie, P. A., Bonnyns, M., and Valhaelst.
L.: LATS and antithyroglobulin antibodies
in thyrotoxicosis. In “Thyrotoxicosis’, Ed.
Irvine, W. J., Edinburgh and London, Liv-
ingstone, 1967

17) Wwall, ], R., Good, B. F., and Hetzel, B. S.:
Long-acting thyroid stimulator in euthyroid
relatives of thyrotoxic patients. Lancet, ii,
1024 —1025, 1969

18) Bonnyns, M. Valhaelst, L., Golstein, J.
Cauchie, 'C., Ermans, A. M, and Bastenie,
P. A.: Long-acting thyroid stimulator. and

" thyroid function in relatives of patients
with Graves’ diesease. Clin, Endocrinol, 3:
277287, 1973

19) SFEEA B % FEH B EF R &
BIE, 1IHER] ASREE - FIRBESEET
fiE¥s LU LATS #*{f-7 EMO fEfTRO 2 fi.
HEL 38 : 890—894, 1976

20) Ensor, J., Kendall-Taylor, P.,, Munro, D, S,
and Smith, B. R.: The bioassay of long-
acting thyroid stimulator :a comparison of
two methods. J. Endocrinol,, 49 : 487492,

21) Onaya, T., Solomon, D. H., and Davidson,
W. D.: Effect of chlorpromazine on thyro-
tropin-stimulated endocytosis and glucose
oxidation in canine thyroid slices, Endo-
crinology, 85: 150154, 1969

22) Onaya, T. and Solomon, D. H.: Effects of

chlorpromazine and propranolol on in vitro

106

23)

24)

25)

26)

27

28)

29)

30

3

32)

thyroid activation by thyrotropin, long-ac-
ting thyroid stimulator and dibutyryl cyclic
AMP. Endocrinology, 85 : 1010—1017, 1969 ‘
Laurberg, P., and Weeke, J.: T3 release from
thyroid slices as an assay for thyroid stimu-
lators. Scand. J. Clin. Lab. Invest., 35 723—
727, 1975

Lepp, A., and Oliner, L.: Failure of long-
acting thyroid stimulator globulin and serum
to stimulate thyroid function in the chick.
Endocrinology, 80 : 369—374, 1967.

Levey, G. S., and Pastan, J.:@ Activation of
thyroid adenyl cyclase by long-acting thy-
roid stimulator, Life Sci., 9: 67—73, 1970
Kaneko, T., Zor, U, and Field, J. B. : Stimu-
lation of thyroid adenyl cyclase activity and
cyclic adenosine 3/, 5’ -monophosphate by
long-acting thyroid stimulator. Metabolism,
14 : 430—438, 1970

Kendall-Taylor, P.: Effects of long-acting
thyroid stimulator (LATS) and LATS-pro-
tector on human thyroid adenyl cyclase ac-
tivity. Brit. Med. J., iii : 72—75, 1973.
Shishiba, Y., Solomon, D. H, and Davidson,
W. D.: Comparison of the effect of thyro-
tropin and long-acting thyroid stimulator
on glucose oxidation and endocytosis in ca-
nine thyroid slices. Endocrinology, 86 : 183
—190, 1970

Shishiba, Y. Solomon, D. H., and Beall, G.
N. : Comparison of early effects of thyrotro-
phin and long-acting thyroid stimulator on
thyroidal secretion. Endocrinology, 80 957—
961, 1967

Kendall-Taylor, P., and Munro, D. S.: The
lipolytic activity of long-acting thyroid
stimulator. Biochim. Biophys. Acta, 231: 314
—319, 1971

Kendall-Taylor, P.: Adeny! cyclase activity
in the mouse thyroid gland. J, Endocrinol.,
52 : 533—540, 1972

Yamashita, K., and Field, J. B.: Effects of
long-acting thyroid stimulator on thyrotro-

pin stimulation of adenyl cyclase activity

BMERE Vol 24



37) McKenzie;

S o R

- in thyroid - plasma membranes: J. Clin. In-
vest., 51:463—472, 1972
33) Manley, S. W., Bourke, J. R, and Hawker,
R. W.: The thyrophin receptor in guinea-
pig thyroid homogenate : interaction with
the long-acting thyroid stimulator. J. Endo-
crinol,, 61 : 437445, 1974
34) Mehdi, S. Q., and Nussey, S. S.: A radio-
ligand  receptor assay for the long-acting
thyroid stimulator. Inhibition by the long-
acting thyroid stimulator of the binding of
radioiodinated thyroid' stimulating hormone
to human thyroid -membranes. Biochem, J.,
145 : 105111, 1975
35) Smith, B. R., and Hall, R.: Thyroid-stimu-
lating immunoglobuling in Graves’ disease.
Lancet, ii+ 427-430. 1974
36) Adams, D. D., and Kennedy, T. H.: Associa-
tion: of long-acting thyroid stimulator with
" the gamma globulin fraction of serum. Proc.
Univ. Otago Med. Sch,, 40 : 6, 1962
J. “M. : Fractionation of plasma
containing the long-acting thyroid stimula-
tor. J. Biol. Chem., 237: 3571 —3572, 1962
38) Kriss, J. P., Pleshakov, V., and Chien, J. R..
Isolation and identification of the long-act-
ing -thyroid stimulator and its relation to
hyperthyroidism and circumscribed pretibial
myxoedema. J. Clin. Endocrinol. Metab., 24 :
10051028, 1964
39) Meek, J. C., Jones, A. E. Lewis, U. J., and
Vanderlaan, 'W. P.: Characterisation of the
long-acting thyroid stimulator of Graves’
disease. Proc. Natl. Acad. Sci. (USA), 52:
342349, 1964 ‘

40) Beall, G. N., and Solomon, D. H.: Inhibition

of long~acting thyroid stimulator by thyroid
particulate fractions. ]J. Clin. Invest., 45:
552—561, 1966

" 41) Berumen, F. Q., Lobsenz, 1. L., and Utiger,

R. D. ! Neutralisation of the long-acting thy-
roid stimulator by thyroid subcellular frac-
tions. J. Lab. Clin, Med., 70 : 640 —649, 1967

42) Smith, B. R.: The interaction of the long-

No. 2, 1977

43)

44)

45)

46)

47

48)

49)

50)

acting thyroid stimulator (LATS) with thy-
roid tissue in vitro. J. Endocrinol., 46 : 45—
54, 1970

Beall, G. N.. Doniach, D., Roitt, I, and El
Kabir, - D. J.: Inhibition of the long-acting
thyroid stimulator (LATS) by soluble thy-
roid fractions. J. Lab. Clin. Med., 73 : 988—
999, 1969

Dorrington, K. J., Carneiro, L., and Munro,
D. S.: The proteolysis of immunoglobulin G
with long-acting thyroid stimulating activi-
ty. Biochem. J., 98 : 858—861, 1966

Smith, B. R., Dorrington K. J., and Munro,
D. S.: The thyroid stimulating properties of
long-acting thyroid stimulator rG-globulin
sub-units, Biochim, Biophys. Acta, 192 : 277
—285, 1965

McKenzie, J: M. and Gordon, J. : The origin
of the long-acting: thyroid stimulator. In
“Current Topics in Thyroid Research”, Eds.
Cassano, C., and Andreoli, M., pp. 445—454,
Academic Press, New York, 1965

Miyai, K.. Fukuchi, M,, Kumahara, Y., and
Abe, H.: LATS production by Iymphocyte
culture in patients with Graves’ disease. J.
Clin. Endocrinol. Metab., 27 : 855—860, 1967
Wall, J. R., Good. B. F., Forges, L. J., and
Hetzel, B. S.: Demonstration of the produc-
tion of the long-acting thyroid stimulator
(LATS) by peripheral lymphocytes cultured
in vitro, Clin. Exper. Immunol.,, 14 : 555—
561, 1973

Knox, A. J. S.,, von Westarp, C., Row, V. V.,
and Volpé, R. : Demonstration of the produc-
tion of human thyroid-stimulating immuno-
globulin (HTSI) by Graves’ lymphocytes cul-
tured in vitro with phytohaemagglutinin
(PHA). Metabolism, 25: 1217-1223, 1976
Knox, A.J. 8., von Westarp, C,, Row, V. V,,
and Volpé, R.: Thyroid atigen stimulates
lymphocytes from patients with Graves’ dis-
ease to - produce thyroid-stimulating im-
munoglobulin " (TSI)., J. Clin. ‘Endocrinol.
Metab., 43 : 330—337.. 1676

17



51

52)

53)

54)

55)

56)

57)

58)

59)

60)

k B B OIE

Beall, G. N., Daniel, P. M., Pratt, O. E., and
Solomon, D. H.: Effect of immunization of
baboons with human thyroid tissue. J. Clin.
Endocrinol, Metab,, 29 : 1460 —1469, 1970
Ong, M., Malkin, D. G,, Tay, S. K., and Mal-
kin, A. : Actiuation of thyroid adenyl cyclase
by antisera to -thyroid plasma membrane
preparations. Endocrinology, 98 : 880—885,
1976

Adams, D. D., and Kennedy, T. H.: Occur-

.rence in thyrotoxicosis of a gamma globulin

which protects LATS from neutralisation by
an-extract of thyroid gland. J. Clin. Endo-
crinol. Metab.,27 ¢ 173—177, 1967

Adams, D. D., and Kennedy, T. H. : Evidence
to suggest that LATS-protector stimulates
the human thyroid gland. J. Clin. Endo-
crinol. Metab., 33:47—51, 1971
Kendall-Taylor, P., Dirmikis, S., and Munro,
D. S.: The detection and significance of
LATS-protector. Assoc.
Quarterly J. Med., 43 : 619—620, 1974
Shishiba, Y., Shimizu, T., Yoshimura, S., and

Shizume, ‘K. : Direct evidence for human

Proc. Physicians.

thyroidal stimulation by LATS-protector. J.
Clin. Endocrinol, Metab,, 36 : 517—521, 1973

Adams, D. D., Kennedy, T. H., and Stewart,
R, D. H: Correlation between long-acting
thyroid stimulator protector level and thy-
roid ¥ uptake in thyrotoxicosis. Brit. Med.
Jo i1 199~201, 1974

Adams, D. D., Fastier, J. B., Howie, J. B.
Kennedy, T. H,, Kilpatrick, J. A., and Ste-
wart,” R, D. H.: Stimulation of the human
thyroid by infusions of plasma containing
LATS-protector. J. Clin Endocrinol, Metab.,
39 : 826832, 1974

Dirmikis, S, M., Munro, D. S.. Hiller, E. ],
Crawford, M. J., Wynne, J., and Purcell, M.
: Placental transmission of LATS-Protector.
Lancet, ii: 1579, 1974

Dirmikis, S., Justice, S, and Muaro, D. S,
Association of the long-acting thyroid stimu-

lator protector with the immunoglobulin G

108

61)

62)

63)

64)

fraction of serum from patients with thy-
rotoxicosis. Biochim. Biophys. Acta, 379 : 239
—246, 1974

Dirmikis, S.. Kendall-Taylor, P., and Munro,
D. S. : The nature and significance of LATS-
protector. In “Thyroid Research”, Eds. Rob-
bins, J. and Braverman, L. E., pp. 403—406,
Excerpta Medica, Amsterdam, 1976

Adams, D. D., Dirmikis, S, Doniach, D., El
Kabir, D. J.. Hall, R, Ibbertson, H. K.
Irvine, W. J. Kendall-Taylor, P.,, Manley,
S. W., Mehdi, S. Q., Munro, D. S., Purves,
H. D.. Smith, B. R., Stewart, R. D. H.:
Nomenclature of thyroid-stimulating anti-
bodies. Lancet, i: 1201, 1975

Orgiazzi, J. Williams, D. E., Chopra, L ],
and Solomon, D. H.: Human thyroid adenyl
cyclase-stimulating activity in immunoglo-
bulin G of patients with Graves disease. J.
Clin. Endocrinol. Metab., 42 : 341-—354, 1976

McKenzie, ]J. M., and Zakarija, M. : A recon-

. sideration of a thyroid-stimulating immuno-

65

s

66)

67)

68)

globulin as the cause of hyperthyroidism in
Graves’ disease. J. Clin. Endocrinol. Metab.,
42 : 778—781, 1976

HBEGE, 1 %, B/TEE : Human Thyroid
Stimulator (HTS) B350 —LATS &D
BT, HAE v LR, 22 394396,
1974

McKenzie, J. M., and Zakarija, M. : Thyroid-
stimulating antibody (TSAD)
disease : its relationship to LATS. Clin.
Res., 25 : 515A, 1977

Smith, B. R., Mukhtar, E. D., Pyle, G. A,
Kendall-Taylor, P, and Hall, R.: Thyroid-
stimulating immunoglobulins and hyperthy-

in Graves’

roidism in Graves’ disease. In “Thyroid Re-
search”, Eds. Robbins, J. and Braverman,
L. E. pp. 411—413, Excerpta Medica, Am-
sterdam, 1976

Onaya, T., and Solomon, D. H. : Prostaglandin
stimualation of endocytosis, glucosé oxidation
and phospholipogenesis in thyroid slices.

Prog. 3rd Congr. Europ. Thyroid Assoc., pp.

fEMERE Vol. 25



A ¥y iE & RIS R

15—16, 1969

69) Onaya, T., and Solomon, D. H. ! Stimulation
by prostaglandin E: of endocytosis and glu-
cose oxidation in canine thyroid slices. En-
docrinology, 86 : 423—426, 1970

70) Sato, A., Hashizume, K., Onaya, T., Miyaka-
wa, M., Makiuchi, M., and Furihata, R.: Ef-
fects af biogenic amines on the formation
of adenosine 3, 5-monophosphate in human
thyroid slices. Endocrinol. Japon., 23:319—
325, 1976

72) Onaya, T., Hashizume, K., Sato, A., Takaza-
wa, K., Akasu, F,, and Endo, W.: Evidence
for the existence of a histamine Hg-receptor
in the mouse thyroid. Endocrinology, 100 :
61—66, 1977

(52. 6. 15 3FFE)

No, 2, 1977.



