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Comparative Study on the Long-Acting Thyrcid Stimulator in Graves’ Disease

Dong-Sup Kim M.D., Chang soon Koh M.D. and Munho Lee. M.D.

Dept. of Internal Medicine, Coliage of Medicine, Secoxl National University

In order to study the role of LATS in the pathogenesis of the Graves' disease, the serum
activity of the LATS was determined by the biocassay of the meodified McKenzie method. The
subjects examined in the study consisted of 76 individuals including 12 cases of normal contral,
54 cases with typical Graves’ disease and 10 cases of chronic thyroiditis. The data observed in
the patients with the Graves’ disease were analyzed in comparison with the clinical features,
laboratory findings, and responsiveness to the treatment.

The results obtained are as follows:

1. None of the subjects which did not have the Graves’ disease showed a positive LATS acti-
vity, except one case with the chronic thyioiditis.

2. Twenty-two out of the 54 cases with the Graves’ disease showed positive results for LATS
(40.79). The positivity was significantly higher in the patients who had been treated with anti-
thyroid regimen but still showed hyperthyroidism than in the patients who had not besen treated.

3. The activity ¢f LATS was gradually decreased or even became absent as the hyperthyroidism
was corrected after the treatment.

4. No significant difference was noticed in age & sex between the positive and negative groups
of LATS.

5. There was no evidence of significant correlation between the LATS activity and clinical

features.
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Fig. 1. Age and sex distribution in Graves’ disease
between LATS(+) and LATS(—) cases.

Table 1. Age and sex distribution in Graves disease between LATS (+) and LATS () cases.

LATS(+) { LATS(-)
Age (year)
Male Female Total } Male Female Total
11~20 9 9 3
21~30 2 6 8 7
31~40 1 4 5 9
41~50 5 5 10 10
51~60 2 2 1 2 3
61~
Total 3 19 22 7 25 32
(%) (z.6)  (86.4 (100.0D Lo 78.1) (100.0)
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Table 2-1. Laboratory findings and LATS activity in Graves’ disease
(pretreatment group)
3 131 T25] .
Case l Age ' Sex | Diagnosis uptz?;{i uptalke resilnl:?p- Salgl%g ¢ (frerle‘ll Te B%VI%% a]:é‘;l;g
% (%) | take (%) index)
1 39 M G+ 53.3 75.0 53.1 25.0 13.2 +30 —
2 34 F G+ 80.0 45,0 17.8 2.9 +5 —
3 47 F G+ 76.3 76.6 25.0 19.1 +65 -
4 36 F G+ 72.4 38.2 23.0 8.7 +9 -
5 20 F G+ 12,3 62.9 45,8 16.9 7.7 +1 -
6 25 M G+ 16.4 68.7 ) -
7 28 F G+ 74.2 51.7 25 12.7 +15 —
8 36 F G+ 8l. 4 59.7 25 14.9 +16 -
9 42 F G+ 23 71.6 48.8 10.0 4.9 +13 -
10 14 F G+ 51.4 62.5 57.8 25.0 15.2 +45 -
11 43 F G+ 59.2 67.4 18.0 12.1 +57 -
12 33 -M G+ 17.5 58.3 40.6 25.0 10,1 +2 -
13 57 F G+ 79.5 38.5 25.0 |, 9.6 +35 -
14 55 M G+ 75.5 49.2 23.5 11.6 +35 -
15 41 F G+ 57.0 30.0 14.5 4.4 +7 -
16 28 F G+ 57.5 39.6 13.0 5.1 +27 -
17 33 F G+ 75.0 58.5 25.0 14.6 +29 -
18 52 F G+ 67.5 52,5 25.0 13.1 +34 -
i9 21 F G+ 23.1 70.7 56.0 25.0 14.0 +37 -
20 47 F G+ 49.5 63.8 63.1 25.0 15.0 +33 e
21 15 F G+ 82.0 46.1 25.0 11.5 +30 -
22 60 F G+ 66.8 64.7 14,0 9.0 +20 -+
23 |- 49 F G+ 27.9 43.3 57.9 20.5 14.8 +39 +
24 47 F G+ 40.9 66.7 60.9 25.0 15.2 +53 +
25 36 F G-+ 79.3 50.0 25.0 12.5 +44 +
26 28 M G+ 81.5 9.9 25.0 14.9 +23 ++
27 39 F G+ 83.5 54.3 5.0 13.5 +56 ++
28* 27 ¥ G+ 6.9 1.8 33.2 9.8 3.2 +10 -+
29 15 F .G+ 55.0 70.0 60.5 25.0 14.8 +19 =+
3 50 F G+ 80.9 44,7 25.0, 11.9 +44 W
31 50 F G+ 37.0 75.5 61.5 25.0 13.4 +44 H
32 49 F G+ 45.4 65.9 63.8 25.0 11.6 +23 it
3 23 F G+ 67.8 56.6 15.7 8.8 +39 Ans
Note: @ G+ active Graves’ disease, @ G- inactive Graves’ disease, ® —; negative,
@ +; slight positive, ® +; moderate positive, ® i strong positive,
@ in follow-up cases, each sample consider one case number. * Clinically hyperthyroidism

B 20~40%%8] BE7T wsker, LATSBito] 81.8
¥siko] 81.4%(32% = 26
£)o2A —iEiel Gravesi® BEY S£BRIMWm 2
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Table 2-2. Laboratory findings and LATS activity in Graves’ disease
(still active group after treatment)

1 g9m 13Y 2!

Case | Age Sex |Diagnosis treat- fDr‘;rrgU?: upgﬁe uptaIke RI:SIH;I‘% Se’lﬁm (fr;I;’ Ty Bl,\,/lR LATS

ment [ tment (%) (%) Iptake(%)] Cug/dD) | index) (%) | activity
35 28 M G-+ 317 4m 34.6 7.2 —
36 25 F G+ Mz 12m 26.5 7.2 1.9 —
37 49 F G+ 1y 4m -
38 31 F G+ 131y 3m —
39 40 M G+ 131] 5m 61.4 30.8 12.2 3.8 +13 —
40 50 F G+ R 0m 57.0 69.2 +16 +
41 39 F G+ 131y 7m 30.1 74.9 23.2 7.5 1.7 —-12 +H
2] 36| M| G+ | ™ | 6m 3.2 | 7.8 | 26 P
43 3 F G+ 1311 10m 83.5 | 3.0 | 18.5 55 | =7 it
44 26 F G+ 1 Sm 80.9 43 8.8 3.8 +4 -+
45 15 F G+ Mz 3m I 1
46 25 M G+ 1y 7m 19.1 47.2 48.2 25.0 12,0 +10 l +

MZ: methimazole,

Table 2-3. Laboratory findings and LATS activity in Graves' disease
(inactive group after treatment)

I H a9 131 1257,
Case | Age Sex |Diagnosis f;:]tt' gggtlfs upt’glie uptallke Reinx;r ?1 Se{\t:m ('frerlt;7 T, %12//%{ i‘:ﬁ;rts
leatment | (%) | (%) Iptake(%)| (ug/dl) | index) 4 1ty
7] 26| F| G- | = | om 159 | 30.6 | 127 | 5.0 | +4 —
48 45 F G- | W™ | I2yr 7.9 | 20.3 0.4 0.8 —_
49 50 F G- | Wi 4m 21.6 1.8 0.4 | -2 —
50 54 F G— | B | Ilyr 24 18.1 2.0 0.4 —
51 36 M G— 7 15yr —
52 26 F G— | -l 7m 21.0 1.6 0.3 —
53 24 F G— | Mz 3yr 1.62| 44.5 | 29.0 4.8 1.3 | —14 4
54 28 F G— | MZ 3yr 6.2 27.0 6.2 1.6 #

MZ: methimazole,

Table 3. Positive rate of LATS bioassay in thyroid diseases

Positive

Condition of Subjects o %
as Slight Moderate  Strong Total

Normal control 12 0 0 0 0 0

Graves’ disease 54 7 7 8 22 40.7

pretreatment 34 4 4 5 13 38.2
postreatment

still active 12 2 3 2 7 58.3

inactive ] 1 1 0 2 25.0

Chronic thyroiditis 10 0 1 0 1 10.0

2. LATS @ A BES #Hoz LATS S £98H BES Kk
. = Pt , EHBL Table 3.004 Bx whel 2oke}. & FF WRERE
EF BB Graves i 2 34 FRIBERS /b 128614 34¢ v EflE dglon, Graves i B&

—17 —
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Table 4. Follow-up study in 6 cases with of LATS positive patients of Graves’ disease
. o o semp.. | o1y, [ 2Ty
Case A g:e:nd :)i;agno- :;Zitt' Eg::lltl'gf up;la‘l‘;e uptzlake Eetsa:{(le Sef[‘lim (.fre’£7T4 %lo\//%{ tl;::;ﬁgl;- L‘?"II‘E
eatment | (%) (% g%) (pg/dD | index) o metry [ACUVItY
[ G+ 0 0 8.5 | 59.9 | 149 | 25 | +23 | 15 | #
1,28 M{ G- | w1 | 4m 34.6 | 7.2 " 6 | —
G+ 0 0 83.5 | 54.3 | 25.0 | 13 | +56 | 12 | H
2 |HF { G+ | ™ | 7m | 301 | 749 | 31| 7.5 | L7z | —-18 | 16 | #
G+ 0 0 80.9 47.7 25.0 11.9 +44 13 Ht
3 |50 F { G- | ®1 | 4m 2.6 | L8 | 0.4 —
G+ R | 6m 35.2 7.8 2.6 4
4 BGM{ G~ @By | 1.5yr —
G+ o | 5m 80.9 43.0 8.8 3.8 +4 14 +
5|26 F { G- | ™I | 7m 210 | 1.6 | 0.3 —
G+ 0 0 55.0 70.0 60.5 25.0 14.8 +19 11 +H
6 115F { G+ | MZ | 3m | 36 47.6 u | o#

MZ: methimazole.
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Table 5. Frequency of signs in Graves disease
between LATS(+) and LATS(—) cases

Sign — LATS(%) -
positive negetive

Wide pulse pressure G/D (9/14)
(=60 mmHg) 71.4 65.0
Tachycarrdia Q- (8/14)
(=100/min) 55. 6 55.6
Warm skin QI 9/14)
27.9 27.9

Tremor «/mn /10
55.6 65.0

Exophthalmus (B/1D) 12/10)
(=15mm) 45.6 47.6

C ) : Number of cases

= LaTS (=}
LATS ()

o C—

exophthaimus{ Z 15mm )

tremer
Warm skin
Tachycardia (2 100 min) kerreeemep el

Wide pulse pre (2 6CminHg)

60 7C BO. 90 100%

1T 5 30 403U

Fig. 2. Frequency of signs in Graves’ disease between
LATS(+) and LATS(—) cases.

ol A 71.4% (74 i 54), Bkl BEdA 65.09(14
% 9g)oz FET £R7 garh

5% 100E LLES IR : LATSBikel BagdA
55.6% (74 wh 44), Bkl BBEA 55.6%(14%
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Table 6. Distribution of score with signs in Graves’
] | 5 disease between LATS(+-) and LATS(-)
5 patients.
4 A e w L 4
S LATS(%)
3 4 e o seev 3 core positive negative
2 4 . sssne - 2
. . - |
' * 1 2(28.9) 1849
2 2(28.9) 5(41.6)
LATS (+) LATS (=) 3 3042.2) 4(33.3)
iFig. 3. Distribution of score with signs in Graves’ 4 2(16.7)
disease between LATS(+) and LATS(-) 5

patients.

Weight loss

Menstrust disturbonce:

T LATS(=)

i ]
[z 2o 2

Weaokness of leg
WzB LATS (+)

Heat intolerance

=

e

Perspiraticn Wj
Nervousness

Gz g e
Palpitation |

(7 77
Dyspnea

G A A A A A A

s
T

7227

Neck discomfo.1

Diorrhea or constipation

Hunger feeling

LA

Appeatite

10 20 30 40 50 60 70 8C 90 100
(%)

Fig. 4, Comparision of symptoms in Graves’ disease between LATS(+) and LATS(—) patients.



76 —ABEEEREL BT E25 A% H12G 1973

12 . 12
P .. 11
10 A ces asees 10
9 d eo eoee 9
g4 - .. - 8
71 seneos -7
64 e 6
5 A . 5
LATS(+) LATS (=)

Fig. 5. Distribution of score with symptoms in Graves’
disease between LATS(+) and LATS(-)
patients.

Table 7. Comparison of symptoms in Graves’ disea-
ses between LATS(+) and LATS(-)

Table 8. Distribution of score with symptoms in
Graves’ disease between LATS (+) and
LATS(—) patients.

LATS(No)

Score positive negative

1

2

3

4

5 1

6 1

7 6

8 1 2

9 2 4
10 5
11 1
12 1

patients.
[~

Symptoms positi{-rlf = Cfe)gative
Appetite 80 62
Hunger feeling 60 72
Diarrhea or constipation 80 84
Neck discomfort 80 84
Dyspnea 100 83
Palpitation 100 92
Nervousness 100 71
Perspiration 60 63
Heat intolerance 80 75
Weakness of leg 60 58
Menstrual disturbance 67 53
Weight lcss 100 70

LATSftol A 14 28.9%(74% o 24), 23 28.9%
(74 w242), 34 42.2% (74 & 3R iy 2.1+
0.43¢} 91t}

LATS[a#dl A 14 8.4%(124 = 14), 24 41.6
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Fig. 6. Comparision of laboratory findings in active Graves’ disease between LATS(+) and
LATS(—) patients.

Table 9. Comparision of laboratory findings in Graves’ disease between LATS(+) and LATS(—) patients

LATS
Lab. findings
- + + #
%"Tc uptake(%) 32.0% 9.0 42.8+ 9.3 43.1% 9.0 46.7% 8.7
1a11-24hr uptake(%) 69.5+15.5 65.3:16.7 67.8%14.3 72.4%13.7
1551 Ty Resin uptake(%) 52,0+11.0 58.3+10.7 52.7+18.3 59,1413.4
Serum-Ty(ug/dD 22.1+ 7.5 21,4+ 9.1 22,7+ 7.8 23.8+ 8.4
T, (free T4 index) 11.6% 4.5 11.5% 3.3 11.6+ 4.2 1.7+ 2.8
BMR(%) 28.7+16.3 28.3+17.1 34.74£19.3 . 39.5+15.7
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Table 10. Response to treatment in Graves disease
between 11 LATS(+) and 22 LATS (-)
cases

F;%iltl;?:xiltd m;a;;ﬁe. usual | two | three
response| times times

LATSW I(r::aases) (cases) | (cases) | (cases)

LATS(+) 3 5 2
LATS(-) 4 13 4

st A gk

T7(f-2] thyroxine Z)ell A X $8oF4] F(11.742.8%)
3 FATUL624.5%)60 A FER 287 94t

EBABEN AL B T(39.5+15.7%)54 TAF
Atolell k7] 2RIL Qi o rhipr k¥ (28,74
16.7%)3 BEEFRAT(34. 7118, 3%l A= BeEAF
{28.3%17.198)40 Hsle] &7 BAse 7ol gl

6. Table 10. o} 4 w¥ ulel o] Mzuks A=}
LATS ZAEE w3 2AY] o} £ 3ol ¥A
T 4 g

V. ® #&

Adams 9} Purves 7} TSH &) #:#8ny AAE =
sl Gravesi®¥ #HAdlAE TSHEo 24 #d K
Eile EFXE 33w, ol H#E long-acting
thyroid stimalator(LATS)z}x =®iai=lw ¢}, LATS
= KRSWE REANEE FRES A8 EH
~& TSH o} 53t Aol urh. & Pikip AR ¢
FRBRETZS0 ¥ PRI T84 & SN A
= JuEsH, =ekd LATS & RjRIg ek &8l
AR Aol

% TSH ¢} LATS £ Fiklinel &3 |olg frES
7HA o, fERRERG] A2 dlad, 528 Az g3E Y
Holete Aol £WBage™” Y (LEBHRYS® 45kl A 4
WA B WMAdA LATS & IgG¥®d] <3ir
YEILEBRYQ ke s TSH o LATS &= 487} mlge
sgdch. 9 LATS £ IgGol] o) gt #igsavl hfix
A 4 9z TSHY fithohs RSt gorehsss®,
we}A] LATS ¢ TSH + A= BF & 283z, LATS
£ BTERAAE BRE T 4 9z, 24 Fd=
LATS = (038l el FEJTIOD, FiFo®d 5
WY st Ffal 4 LATS 7} R "4 He], LATS
e AR FikiRel B3 Hilsel BRE Wk
LATS ¢ TSHsl 44 BES £98H9 =RE
LATS &= fush FRBEZR/ES] A A gon,

weld BESA PRIBEES T#EAD + U =
T AR KE AFAEL GravesiFol A PR T2
ol {gste] GA= A G,

e WHEELSS LATSE: GravesjmolA 453 =
< FAEE Molm, EFAIY TLE HREER
A viebdA gAY, ofF % 2EF: FRAda
Pow, I TEE TV 93551 LATS ¢ &
A= o] 2t 2 dTFFEE0 Y KF
A LATS ¢ g2 3¢ 714 ugd $AE 245 %3
o ATEEFeIV, sl 433 ogA HAdE Az
dete 2R welx Rk glol. B ETES
#2549 BEREH4E (exophthalmus producing subs-
tance)*®st LATS &] alAl= o8 7REfe]c}.

LT B BHozw LATS Astd e Hfe
AR glevt, LATS 8 #Es H%e kreste &
B o LATS7 ol #igel f&ksted Graves g o
2917 SetE A4 ATk T Aok

i 9 E95MH(Table 1, Fig 1D : LATS A 7
st ST Aolol A ERGH ERE BRET 5 W9
vl w2l A LATS BB Graves ol QlelAl £
o] el webA, WinstAY EoHA ggel
LATS ¢ B F5H7/t A2 20~401R(81.8
%) Aol Al ABHE A 3he BEL —ikagal Gra-
ves 54 FS MG —Betn LATS o EiEE
Graves 59| {EiE Elsl K FESE ¢ + ¢
}, el LATS = Graves e &xn 3 EHv
Graves j59 173 EEOoE A48t Act: Gra-
ves 759 IEHERRES Raddeta g o

g RSl A = LATS Bl faikst Aol
obfel ZRE BRAT F ¢ By KAl 1:4~5
Ql HEL WAl Graves 5o P @9} —FK s}
o glo] LATS 9| iEEE BXK Aeld AET 28
7t ggieh

LATS ¢] (B2 LATS & —#¥f0.2. = Graves 5]
FA =& BH% wEP =t 445 £} FE
ERA A, EEFEo] ) GravesiF Liste]l PIRERE Bol
A 2ok HEIA 2L BiRe ALigd. He4
LATS & Graves izt 713 BT BfE 22 99
£ ¢ 4 Jon, ok e H|ELILWI —FEl
fERelel. A GravesH LTS FRE EEAAY
LATS ¢ HE¢ BE224O% g #Higsl o
FES HBRAANE BRELE BEANA 94 HEsz
el LATS &= Graves joll A nk B sl Graves 559
HEYL BHolz & 4 gvh o9 e HRAA

—_ 029 —
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Solomon %!2.&- BkiR KES 7H4 28 BEx: FR
BRoll #3t 2o BEEY] st g8 2EY Be= B
&=lo] 9ol Gravesjiol el LATS 74 v #i
ol et 43l BRES 68T dol, Gravesin
3} 48] WEI BGEE AR FRol, Gravesii bl
79 ote BRI BEAA=E LATSF HEE 5+ 9
vhx RS et ERIKCl A FARIRSK L Graves jF
o] tF el AL AAE FAY + gon, GravesH
o @ilchdl PRIRAS BEL ¥ SE v =
Kirss 4 ot} 2 %8 |EHBGI0 A BEE ubA] &
& BEVL HRs LATS 7 Al2e] #EIsEst, o
L EHES WE ol 22 EEE KERE st
32 B A HEoR (Rt oldl B Hi
gela A= LATS 9] £ie] {@#E=dx R
drl, McKenzie®®:= LATSE HERISE 4KKAF]
7} Belel HRE BRE KR Eiiete], LATS
J|sA KiEgshe wHES 49932 sig.om Beall®
2 LATS«] %3 $iFe BB microsome ojet
93, Ovalle!Ps} v} WPl A & MlEBe] HUE
ol EEEStACl. HES HRAA HER WIS
BEETH-S 2o BEWMGS. 3% BES ¥R 4L
E%#(SS 2908t HESNA 2L BHEERE uq A
& BET TEA —FIH £+ gk

s K AN A Gravesfgo] (L ol =hebA
LATS 9] BBitd-e 25%24 HRE #RETERel
e FEIA e AL #Ezstg 2 (Table 3), LATS
Btkel B 640 Hald i BaRsdlw vk kel
EHELR Fol & 442 25 Bikelgiz, B BE
AT Eiolglwl 242 MRTE KR TS B B
# 9 ch(Table 4. webd LATS & BRER a8 JTHE
o] kAl wizl LATS ¢ Bt B3t Has
29}l McKenzie 192 Graves 58] fEgke] Azt
o o mERe miEedl A LATS 9] iHiEE B =
e AR E BEHL 959 LATS: Graves 59 &
Hol oz}, Graves#59| {E@yEel WHestAl HEAsH
gleba HEBIE T, REMSZ Graves e vebd o
R BT EEH: Graves 5% 713l B Axte] LATS
BiES 29 flE Sk

BEL FTR3 LATS 9] iE{kpE | Table 531 Fig. 24
A B b} o] EESL MR MR FTRS LATS
o] EHESE AR HEMEAT 95k 28 Gra-
vesJioll 4 LATS & #F@Estxl Xstt Bme, fmy
B wtel s HEY HELEY HKEEL 1 g4z
Aol ghov), Adams®PE v BEJAAA o9

FHezE LATS & #@stA Xsht #HE B&s
3, “LATS EHE"| Jodzte BES gt
&) 3 Chopra®= 10422 Bfis mMES FANAS
LATS & R#@shA %3 #2y Adams 8 BRES AL
3 & & Aozt syt ¥ thE FERIWEL
LATS 9] Eimsh BREREHsT #ET MRt dota
HEsta glo, BEEY HRAAE LATS Y &k
oL MRS Th o] McKenzie &15~103 —F 3l
FiRelvh. ek REREHESS Mfs s kK
FAE FPonz g BRe LEL A

EEEst LATS 819 Btk Bt we #E
FABBIEW o) o1} = K RS HRAA Edd
oluz}, Gravesf5& 714 HEdl Hsle i Bms
o gtond, prEfel ARete FIRE AY #FHeb B
+ g9dl FEL BEAS SMEA Aboje] & LATS o]
3 BRY A9 ERY BEel godva
=t

RIS ez el LATS 9| E#: 8 (Table 9, Fig 6):
BEARLE B e FATHA FAT Aold HFEL
XRE BRYT F& 9o, 2Eez &4 &4
FAA G ¥ ATE 2y, FTAA=E &
MeEsl Bl wielA 2o = FINE M bF
< By K3 Tc AR &3} ERRBHEAAE °
o e o] TR shgch B WMEH P4 A AT
upsl o] LATS = FRIR #eeel S@Es A4
et skl “1-3]-/‘1 LATS & &2 itkEs Bk
BEEE TS RiEAYTE S BEY T2 ot

PEE gaetd LATS &= Graves 59 HBHES H
BRR 2ed, ziu LATSS Effe ofdx 74
A genz QAR wE LATS S #{t d
LATS ¢ =984 gmds A$H o7 Ao
Hasteetn et

V. # B

Graves j59] Fafigol glejs LATS S 4 &% s}
oksly| Bkl 19724 10H3e 1973 9A7x A+
KB BAAE MBRES ot MAMy Graves
R 5afl, BN FRRARE 100, ERHER 12
Bl 1 76HlE #How McKenzie i g BRI
LATS 9] 492 BES BNty THEE graves
7Y BRE, SRERE 9 BEGESS LEE R
o ohgak 22 HEE A3tk

1. % %R glelA LATS B HBise o
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920, gravesiH BMER A= 54k 2260 (40.7%)
2 B PR BEFNA: 106 161 (10%)
LATS B#e] gk,

2. Graves i BE®dh WEs LATS [B@Ee 34
Hich 1360 (38.2%)0]9l o=, HEE A3 PR
HIEES 1R BERAAE 1264 76) (58.3%)
2 LATS Bfteze] g FESA sk

3. JREE FRIRERETCE kel R st
LATS BBZEx 8flsh 26 (25%)2 HESA Yo}
el

4. LATS B#E-L etffel Hild BRER B
HEH 2RO RE FAT 2R/ g0, *Tc
O, B BN SRR R A S K
SRl Hdld & g BTyl

5. LATS [BitmEwst BHEER Aod £ 9
¥P e HES 2E dsh

6. LATS BitmEas BEEER Aold BE2M
FiR, ERERSE 55T MRS 2RT & gk

7. BEHE RE = AFREEC 9T BEHEY
E4d w2 LATS BHFdE 8 £+ dgh

(G TRes i B wEstd T4 3R, BEE
B4 SR BEgE ==H, ARERTS o954
ETH, &XFEst ¥ ATRE KEE HED
BREEEA BEi==vs)

REFERENCES

1) Adams, D.D: The presence of an abncrmal
thyroid-stimulating hormone in the serum of
some thyrotoxic patients. J. Clin. Endocrinol &
Metab. 18:699, 1958.

2) Mckenzie, J.M.:. Delayed thyroid respense to
serum from thyretoxic patients. Endocrinology
62:865, 1958.

3) Munto, D.S.: Observation on the discharge of
radioiodine from the thyroid glands of mice
injected with humen sere, J. Endocrinol.(British)
19:64, 1959.

4) Mckenzie., JM.: The thyroid activater of hy-
perthyreidism. Tr. A. Am. Physicians 72:122,
1959.

5) Adams, D.D.: A comparision of the rates at which
thyrotropin and the human abnormal thyreid
stimulator disappean from the Circulating blood

of the rat. Endccrinolegy 66:658, 1860.

6) Terminology informally agreed upon at the
Fourth International Goitre Conference. London,
July 1960.

7) Adams, D.D.. Pathogenesis of the hyperthy-
roidism of Graves disease. Bri¢. M.J. 1:10135,
1965.

8) Kriss, J.P., Pleshakov, V. and Chien, J.R.: Isola-
tion and indentification of the leng-acting thyroid
stimulator and its relation to hyperthyroidism
and circumscribed pretibial myzedema. J. Clin.
Endocrinnel. 24:1005, 1964.

9) Beall, G.N. and Solomon, D.H.. Inhitition of
long-acting thyroid stimulator by thyroid particu-
late fractions. J. Clin. Invest. 45:552, 1966.

10) Mckenzie, J.M. and Gordon, J.: The origin of
the long-acting th:'yoid stimulator. In Current
topics in thyroid research, ». 445. Edited by
Cassare, C. and Andreali, M. New York, 1965.
Academic press, Inc.

11) Dorrington, K.J., Carneiro, L. and Munro, D.S.:
chemical studies on the long-acting thyroid stimu-
lator In Current topics in thyroid research, p.
455. Edited by Cassaro, C. and Andrechi, M.
New York, Academic press, Inc. 1865.

12) Leonard M. Lipman, M.D. and David H. Solo-
mon, M.D. et al: Relationship of the long-acting
thyroid stimuslator to the clinical features and
course of Graves’ disease, Am. J. of Med. 43:
486, 1967.

13) Purves, H.D. and D.D. Adams: In pitt-Rivers.
R. (ed.), Advancgs in Thyroid Research, Per-
gamon Press. New York, p. 184, 1961,

14) Werner, S.C.: In Werner, S.C.(ed), Thyrotropin,
Charles C Thomas, Springficld, Il., p. 302.
1963, .

15) Mckenzie, J.M.: J. Clin. Edocr. 21:635, 196 1.

16) Major, P.W. and D.S. Munro: Clin. Sci. 23:
4638, 1962.

17) E. Petor Pequegnat, M.D. and William M. Mc
Conahey, M.D., et al: Large doses of radioio-
dine in Gravzs' disease: Effect on ophthalmo-
Pathy and long-acting thyroid stimmulator, Maya
Clin Proc. 42:802, Dzc. 1967.



_éﬁg s 2N : Graves f5oll ¢le] Long-Acting Thyroid Stimulator (LATS)s| Bg3l #Hgc— 81

18) Pinchear, A., Pinchera, Mogo and Stanbury, J.B.:

Thyrotropin and long-acting thyroid stimulator
assays in thyroid disease. J. Clin Endocrinol.
25:189, 1965.

19) Kriss, J.P., Pleshakov, V. Rosenblum, A.L.,
Holderness, M., Sharp, G. and Utiger, R.: Studies
on the pathogenesis of the cphthalmopathy of

Graves disease. J. Clin. Endocr. 27:582,

1967.

20) Mckenzie J,M.: The Bioassay of Thyrotropin in
serum. Endocrinol. 63:872, 1958.

21) Adams, D.D. and Purves, H.D.: Abnormal res-
ponses in the assay of thyrotropin. Proc. Univ.
Otago M. School. 84:11, 1956.

22) Pimstone, B.L, Hoffenberg, R. and Black, E.:
Parellel assay of thyrotropin, long-acting thyroid
stimulator, and exophthalmus-producing substance
in endocrine exophthalmus and pretibial myxe-
dema. J. Clin. Endocr., 24:976, 1964.

23> Meek, J.C., gones, A.E., Lewis, U.J. and Van-
derlaan, W.P.: Charecterization of the long-acting
thyroid stimulator of Graves' disease. Proc.
Nat. Acad. Sci. U.S.A. 52:842, 1964.

. 24) Dorrington, K.J. and Munro, D.S: The long-
acting thyroid stimulator. Clin. Phar.

25) McKenzie, J.M.: Humoral factors in the patho-
genesis of Graves’ disease. Physiol. Rev. 48:
252, 1968.

26) Werner, S.C. and Nawman, J: The Thyroid.
Ann. Rev. Physiol. 80:218, 1968.

27) Utiger, R.D, R.D. and Wilber, J. Studies of
thyrotropin physiology by means of radicimmu-
noassay. Rec. Progr. Hormone Res. 28:47,
1967.

28) Werner, S.C.(Editorial): The pituitary-thyroid
relationship in Graves' disease. J. Clin. Endocr.
14:1260, 1954.

29) Sunshine, P., Kusumoto, H. and Kriss, J.P.
Survival time of circulating long-acting thyroid
stimulator in neonatal thyrotoxicosis. pediatrics
36:869, 1965.

30) Arnaund, C.D., Kneubuhler, H.A.,, Seiling, V.L.,
Wightman, B.T. and Enghrin, N.H.: Respenses

of the normal human to infusions of plasma from

patients with Graves disease. J. Clin. Invest.
44:1287, 1965.

31) Adams, D.D. and Kennedy, T.H.. Occurrence
in thyrotoxicosis of gamma globulin which
protects LATS from neutralization by an extract
of 78 thyroid gland. J. Clin. Endocr. 27:178,
1967.

32) Samuelson, S. aqd Werner, 1. Long-acting
thyroid stimulator (LATS) and iodoaminoacids
in localized pretibial myxedema. Acta Endocr.
(Kobenhavn) 59:409, 1968.

33) Meek, J.C., Jones, A.E., Lewis, U.J. and
Vandrelaan, W.P.: Characterization of the long-
acting throid stimulator in Graves’ disease. Proc.
Nat. Acid. Sci. U.S.A. 52:342, 1964.

34) Kriss, I.P.: Inactivation of long-acting thyroid
stimulator(LATS) by anti-kappa and anti-lamda
antisera. J. Clin. Endocr. 28:1440, 1968.

35) Ochi, Y. and Degroot, L.J.: Studies on immuno-
logical properties of LATS. Endocrinology 83:
845, 1968.

36) Burke, G.: Failure of immunologic reaction of
long-acting thyroid stimulator(LATS) to thyroid
components and the demonstration of a plasma.
inhibitor of LATS. J. Lab. Clin. Med. 69:713,
1967.

37) Miyai, K., et al: Further studies on the immu-
nological nature of long-acting thyroid stimu-
lator(LATS), in Excerpta Medica International
Congress Series 157, Amsterdam, Ezerpta Me-
dical Foundation, p. 91, 1968.

38) McKenzie J.M.: Experimental production of a
thyreid stimulating antithyroid antibody. J. Clin.
Endocr. 28:596, 1968.

39) Liddle, G:W., Heyssel, R.M. and McKenzie,
J.M.: Graves’ disease without hyperthyroidism.
Amer. J. Med. 89:845, 1965.

40) Beall, G.N. and Solomon, D.H.: Inhibition of
long-acting thyroid stimulator by thyroid particu-
late fractions. J. Clin. Invest. 45:552, 1966.

41) Ovalle, F., Lobenz, I.L. and Utiger, R.D.: Neutra-
lization by the long-acting thyroid stimulator
(LATS) by thyroid subcellular fraction. J. Lab.
Clin. Med., 70:640, 1967.



82 —The Korean Journal of Nuclear Medicine: Vol. 7, No. 2, 1973—

42) Beall, G., Doniach, D, Roitt, I. and El Kabir,
D.: Inhibition of LATS by soluble fraction. Clin.
Res. 17:141, 1969.

43) Werner, S.C. and Platman, S.R.: Remission of
hyperthyrodism (Graves’ disease) and altered
pattern of serum-thyroxine binding induced by
prednisone. Lancet 2:751, 1965.

44) Catz, B. and Perzik, S.L.: Subtotal versus total
surgical ablation of the thyroid: malignant exo-
phthalmus and Its relation to remnant thyroid,
in current topics in thyroid research, ed. by
Cassano, C. and Andreoli, M. New York, Aca-
demic Press, pp. 1188, 1965.

-45) Hamilton, R.D., Mayberry, W.E., McConahey,
W.M. and Hanson, K.C.. Ophthalomopathy of
Graves' disease: a companision between patients
treated surgically and treated ¢ radioiodine.
Mayo Clin. Proc. 48:812, 1967.

46) Zakrewska-Henisz, A., Szpilmanowa, H. and

Kopec, M.: Familial incidence of long-acting

thyroid stimulator. Path. Europ. 2:81, 1967.

47) Kriss, J.P., Plshakov, V., Rosenblum, A. and
Holderness, M.: Relation of circulating long-
acting thyroid stimulator globulin (LATS) to
the ophthalmopathy of Graves’ disease. Role of
radioiodine treatment. (Abstract). Clin. Res.,
14:178, 1966.

48) Werner, S.C.:. The Thyroid: A fundamental and
clinical text. 1955.

19) 304, &8, TN, BEE BEa, £YFE,
FHEE  BREAMERERC DA &3 PR 8
B BIKM Ha(E+4H). AEREaNst ¥

1%, B1%%, 1967.
50) Chopra, L.J., Solomon, D.H., Johnson, D.E. and

Chopra, U.: Lack of correlation of thyroid
suppresibility and serum LATS level in Graves
disease, in the program of the 1969 meeting of
the Amer. Thyroid Ass., Chicago, 1L, p. 30.

52) REE, BER 3 PG BTEE |
Ky 284 e FR. AERSBeRt 8758,
1%, 1973.




