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Studies on Suppressor T Lymphocytes in Graves’ Disease
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Gravesd §2 As1g ¢l @ A9z AF o
Foll HAE AFAQ F7] Fold A ERNH
(organ-specific autoimmune disease) 2 2 o} d 5 o (Vo-
Ip¢ 5, 1974) T $3 Bt o] Eoksl Belsle] Ax
4 Hqel W A7l s Ao sk A
HYe] Fad #AHe] glort ol Hdwsy & ®
doz Azsd A3 BT o7 AYF=TY
o AL 3zT7 =T (helper T lymphocyte)s}] &
z3}el| o] R A At A T = F(suppressor T lym-
phocyte)s] #-go] 2A FAsE Aoz gA gt
(Benacerraf & Unanue, 1979; Roitt, 1980). & »n=
TR =T AT =T v 49 ¥TY-L& Gravesd
e S99 dqloletz AAHAAY 25 JATH
Z3e] wHsle] Wgt dF7 wHel AFHPert = A
Fi= AAe] uwet Az Aelde} (Grinblats, 1979;
vhs . 1981; Mori%s, 1982; Bagnasco %, 1983).

w2tA] Gravesd el A A TH=ZTF2 A5 2 +
2] WEE dotrE Aol z AGAAE ol Fell 3L
A e Fasth T 4+ Lo

AATHZTF 7158 o4 #+F& FT37 94
4 Feighery% (1978)& JATH=TY 75& Ad
¥l oF g (delayed culture) & ol &3t FA . &
wzdd g@H ETE 244 7 A A A (pre-incubation) g
Fol Wl oz AATHLTY 7|50 AAHem

AAH] AHARA e BHA Zo] vid AFE
(suboptimal dose)®] Con. Aol =& A3 ZFHA=
3H-thymidine 43 4% e gl o] ¥y & Dutton
(1972)0] QA Ez b7l FEA Lol= 2447k AH

Cf A%aA:1984d 79 59
* o] EEL 19849 % QA AFAYgAI TgaT
u] E‘_Z‘-"ﬂ 2] 5t o] FolF £

R TR

AF 2 7154 A% E AP 98 F= de
=} Bresnihan & Jasin (1977)& o] W& ol &3]
A4 T4 dASLE) #Ad4 JAARe A%
Pt FEG Ackis (1979)& < i & o 43
o oA A E A AA 4 (suppressor cell remeval index:
SCRD % 443 on Graves 48 A9 7534
T (untreated hyperthyroid group) @ A &% »|% A

A F(euthyroid on treatment group)el A <A TH =
T4 7l5e] Fad A& FFHAG

Baldzs% (1979)3 Bengt & Arne (1982)% Graves
AZ FHAAA e AFNE pzigoevd Milles
A7DL olel ¥4 A A3E BzdE).

AATHLT 2] o] R E olrr] A
HgAdE 2PN M Fer€a & o] -§8 Tedl 29
o] ief Fof gt A¥(9F, 19815 Morig, 1982)%
o] #gl ok TeMl Lo = Aled 48] Al & (natural killer
cell), aslA Z(killer cell) @ AAAxr 3=
=4 AW A 5] o8 Ferdae wide &
EE Fer-dAo 218 THLT subsete] 7o A%
A gz A 8=k (Rich & Pierce, 1973; Moretta s,
1978; Reinherz%, 1979 & 1980). 28 B2 2]
= @Y EE ¥4 (monoclonal antibody)& o] &3}
o Graves Al A AATHZT 49 Hir I
3 dT7E =z gler o]lf|@ o Fi= Sridama® (1982),
Iwatani% (1982) 2 71 2 of (1982)¢] 2laf A x=¢g
29 Graves A&l A AATHZT 49 2 %
E AR #etA Az Aoldt vz g s ol

% Graves A Zel A A THZT 7% =t 59
Hiko]l A3 AL FEL I+ fovd Az 458

25g g2 gon A5 7o HEE FYAAAA
FA FEE THE dz 2 YR 259 3
E Aoz @ dTolredl = A Es vay g
2 AR

wetd ARE 359 Gravesd d HAdA AT
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YT A% P £ o4 HFE FA JAI
o A3te we B HyIALE FTEHZ = AAZ
A AA e A7 ¢l antimicrosomal antibody %
anti-thyroglobulin antibodys}e] 4aaA& AAFz
A B 4TE A=EH.

PRI

1. &

10834 99 1908y 129 ZAAA ALFL AL
ez Hy A4 clinies] WAF Gravesh F A
A7 = H2T 3398 Aoz sy en Graves 4%
FATe FAA  cliniedl A AR AP F(l,
1979: =, 1974: Mckenzies, 1976)¢] o) stsd #alxl
BAden AAT 4792 AFYAS 14~ E T
36. 34007 9wl gL Rt 38% sl 93
oReow ol F g ATLR el FHHLA

1) 71% 8= F(untreated hyperthyroid group): 213

2) A 32 7 %A AT (euthyroid on treatment

group) © 177

3) =8} £ (euthyroid in remission group) : 9%

HaAe 344 AgA <l methimazolez} propyl-
thiouracil A/# & 483 #AE 4FH2 AHT
99 48 3 ggeld AXF Aol gl Teo
2 dAaAd.

dzF 3358 Agdde o4 2 guge] oA o
ZAAA W As: ez g 2T d39d
7b 22~4841 (R F 28.84)el= B9 HlgL AT
259, YAzt 8% o g

2. %

a) A4

A 2 AGNETLZYE A4 AN 28mlE A
Aete] W0mle AdAAE AAXNGFT GAs] ALddn
7ml¥ E-rosette?ld A} © T % L7 subset? Alol] AF&-3}
At = 3mle WETF AHAA R AYTF EAA
Aol Agdlgles Y¥olA 5mle d4e HHYE P
2] 3te] antimicrosomal antibody 3 antithyroglobulin
antibody A& 4 A 8¢ ch

b) SA A A A A 5 (suppressor cell removal index:

SCRI)

2 = 79 )= Ficoll-Hypaquer] £ (v] 2 1, 077)
£ o]£% Ay er AARYZ 34 EF (mon-
onuclear cell layer)-2 37 3le) RPMI 1640 25mle}
2 2gak ¥ 38 AAEAd. AAE 10% fetal calf
serumo] -85 RPMI 164022 Al 57 1x10%/ml

o] §x% =A%

A A AL AARAFE Ackis (1979)] we] whep
ZzAsgon 2E AL 3Fez AAR F HTA
& #3telch. 96 well UE microculture plate (Flow
Lab.)e] 7t welld]l A =F EHd (1x10%/ml) 2004
X2 Y3 o7 o ConARZAHe) = Con. A(llpg/ml)
20pi4 2 3 welld]l FE3td Qo] Con. A9 A EFEL
1xg/mlo] 5| =% 3¢z Con. A% H7tshA @& A
74 = (autocontrol)¢] &= Con. Ach Al RPMI 16405 204
A dgeh

COHl f7lel A 233 43 Ao 5% COE
ghalel A 904 73 W F5tE (0 hour pre-culture).

Hdont APy PzT Bfd-& plastic culture
tubes] #o] 37°Cel A 2447+ A A A (pre-incubation)
3 ¥ o} microculture plate?] 7 wellel 20044
2 o] slg T4 YYo= Con A AFAYE ¥ A
b =& 904 7k ] @Fatl (24 hour preculture).

WorZEa 2147 Aol 3H-thymidine (Amersham;
specific activity 5.0 Ci/mmol)& welld- 1xCi¥ *g¢
2147k ¥ W okd ¥ multiple cell harvesters o} 83}
o] glass fiber filters] harvestdlz 50~60°C dry oven
o H 1~24 7 7 24 %) ¥ counting viale] filterE & o]
13 3 liquid scintillation fluidE ¥ p counter (Pac-
kard CO)Z cpme A 3FAANSY BEANE A
3.

AAME AAANFECRDE F& FAd o3 A4
sty ot

SCRI= CPM 24 hr. Preculture with Con. A-CPM
="CPM 0 hr. Preculture with Con. A-CFM

24 hr Preculture without Con. A.
0 hr Preculture without Con. A.

¢) 9232 ¥ (monoclonal antibody) & i &%
TYLF subset(FARSG P34
~. gtd &% ¥4 (Ortho Diagnostic Co. U.S.A)
: OKT3(Pan T
OKT4 (Helper/inducer T)
OKT8(Suppressor/cytotoxic T)

. Anti-mouse immunoglobulin, fluorescein labelled
(Dako Co, U.S.A} : diluted(5 : 1) with suspen-
sion medium

c. Suspension medium : RPMI 1640 with 5% heat
inactivated fetal calf serum (0~4°CH=])

2. Mounting medium: 30% glycerol-phosphate
buffered saline, PH 7.2~7.4.

Ficoll-Hypaque¥] £ &4 & ¢ &3 fdiavdaz 3
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7% 23Y SUAZEE PADF 33 AA o
suspension mediumel] A L7 5x108/mlo] = 25 2
A8t .

12x75mmA & 3 4fe] A ELE G 20044 & 22}
B3 ool F 3708 AF el = 27 OKT3, OKT4, OKTS
g FE A 5uldg W g 1A A2
dEE YA E HsA 4
noglobulind] =3 dlz 2 A}g&&lg .

Wash medium 2ml& Z}slz 23 A &A% FITC-
anti-mouse Ig 100pi4 -8 472 A @ 3ol Z7 718 *
23 A FHIEE. AEHAE 1~24£9 mounting
mediumef] A EJFADF FE] Lepo]lzo] L F
= A FohaE deo] BGI24+KV 418 exciter filters}
0OG 515 barrier filter & 223 & 43 =) A (luorescence
microscope, American Optical#}, model H 20 TGVF
ez 4000 Alopef A FFg idle Pz Wi
%% A4 8hg vl Bright fielde]l A eetdozn =

g TEste 100~200/0 9 FEFE AA A &

Z Ao FHoez wbgd A 9L EE 4F
zs]—_;_ Arlo] A LAz A E NELY
7z A 2 2GR gFHder wigIE A L9
2 3sid

d) E-rosette

Ficoll-Hypaquew] &40 & o] &3 A4 d¥ez 2
WA =222 et & Hank's balanced salt solution (e}
3t HBSSz ofgbel 33 A& & AZFE 4,000+
300/mmés 2RI}, AT RS 0.2mle 1%
G AHETEd 0.2mly Afpe dxm A E¥T F
4°C YAzl 16~184% =3stg w3zl Neubauer
chambere]l o] rosetted}q =79 wHELE AA
34l =t

e) Antimicrosomal antibody®} antithyroglobulin an-
tibody.

Tanned red cell hemagglutination test kit {Fujirebio

ot & FITC-anti-mouse-immu-

(£
2

N:)
He
J

Co. Japa) & AH43te] @A 947bE FAssich
g 3
L odAAE AAAS
Graves® 3 828 A Feoz vye]l A4E o Az
ASFATAA 1.84+1.04, AT 7] :g }o A

2.08%1.12, BHFAA 171405724 HET
3.09+1.26¢) vlaf) A F ZF 2EF 2R (p<0.0D
(Figure 1, Table 3).

2. AR TH=zF #2-&

oA Ty WHEEFL ZFEALANA  25.8l%
4.64, A3 NSAHAATAA 24.6713. 424 HE=T
9 29.12+4.574 ul&] % Fo] ¥ & (untreated
hyperthyroid group: p<(0.02, euthyroid on treatment
group: p<0.01)& Ry o A FelAE Fad: F
Ag ¢ dgled F Fe Fedd Aelw ddd
(Fig. 2, Table 2).

3. BETY=2T @847 naTH2F & AT

28 Aelst dlglev B2
T oHge AT E 7‘1 BF 7]’5"&3 Aol A A
zFo vd F7+8& 29lvt{untreated hyperthyroid
group: p<0.05, euthyroid on treatment group: p<C
0.01) (Table 3).

4, rz@8 g 274 (absolute Iymphocyte count
of peripheral blood) e} TH =7 Wi g

i JrF A A2TA d8 fFeldd A
o]7t gl TH=zF #EES E-rosette forming
cells(o] 8+ Errciz &3 3t OKT3 A ZZ Al A
Ast 5 by 2% dzF vla] o & ol gl
t}. 22z OKT3 %4 Al Z 5} Errcite] A& OKT3
AN ELE A 4G 7 Errcd R 2T 2 O3

Table 1. Age and sex distribution of study subjects with number of total ly mphocyte and T-cell percentage

No. of

Sex ratio

Condition subject Mean age(range) F M PBL Errc
Normal control 33 28.84 6.5(22~48) 25:8 2, 0024523 70.33+7.54
Untreated hyperthyroid group 21 34.9-411.5(14~54) 19:2 1,977+445 67.85+6.37
Euthyroid on treatment group 17 34. 8+10.5(19~54) 12:5 2,099:+:542 68. 44+6.68
Euthyroid in remission group 9 42,8+4+11.1(25~59) 7:2 2,651 +751 71.50+2.88

Note: Data are Mean+S.D.
PBL : peripheral blood lymphocytes
Errc : E-rosette forming cells
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Table 2. T lymphocyte subpopulation of study subjects

OKT 3 (pan T)

OKT 4 (helper T) OKT 8(suppressor T)

Condition
% P % P % P
Normal control 74.65+ 7.30 - 46. 1845. 16 — 20.12+4.57 —
Untreated hyperthyroid group 70.29+ 8.58 NS 46. 3846. 06 NS 25.81+4.64 p<0.02
Euthyroid on treatment group 72.40+ 8. 42 NS 47.0045. 62 NS 24.6743. 44 p<0.01
Euthyroid in remission group 74.25+11.17 NS 49.63+£9.10 NS  25.63=8.94 NS

Table 3. Helper to suppressor T cell ratio and suppressor cell removal index of study subjects

OKT 4/0KT 8 ratio SCRI
Condition
Ratio P Index P
Normal control 1.62-+0.32 — 3.09+1.26(n=21) —
Untreated hyperthyroid group 1.85+0.42 p<<0.05 1.84+1.04 p<C0. 01
Euthyroid on treatment group 1.9140.37 p<0.01 2.08+1.12 p<0.01
Euthyroid in remission group 2.24+1.29 NS 1.714+0.57 p<0.01
NS ! not significant
!
:S—E [ Pe0.01
e 0} S :
=777 1ol | : -
i ™ poor 104 Y opeo.02
!
! - s
1 i B _
' !
. .
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group Went proup group ton Tivn

Fig. 1. Suppressor cell removal index (SCRID).

Aol A 2.44~4.32% =7 HA U 22 Errc
s} OKT3 444 xete 4#347 9dn=65 1=

0.18) (Fig. 3.

5. SCRI$} antimicrosomal antibody(AMA) 47}

o A

4759 #AF AMAZAL 43% (91.5%)°] = SCRI

Fig. 2. Percentage of OKT 8* cells of study subjects.

9 AMA4 7} Ate]o
(Fig. 4).

6. SCRI$} antithyroglobulin antibody(ATA) <7}
) A

4799 #AAF ATAGA L 159 (31.9%)el» SCRI
9t ATAY7E Aolo AfdA = ddFr=-0.24

423A L ddvr=-0.16)
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o £8d.

=3 SCRIZF $--2 (1) 4+ (2)F)8) (399 )7} OKT
8 FAM ZS7F L F((1)+(3)F)Y 4 (34)u ) &
; | . e 9t (Fig. 6).
1 S 8 Graves®# @4 Ta RIA X9 SCRISte] 7
K CoL R Graves3#le] T; RIA 83 %59 SCRI Aboje] =
: Lo
} : .' ATA
My 5 n=15
_—'*'r‘-—r‘— vffu— ;"——er” ””” T’ "':r" e ) 320~ 4 y = -0.28

OKT 3¢ cells

Fig. 3. Correlation between OKT 3* cells and E- 10 g .
rogette forming cells.

A \
.:‘-‘% A de e
‘ |
126024 0 .
: :
i L
te b
. ; Hyper. (S):e
PR . Eu. on tx. (4):D
- .43 R Eu. inTe. (D)
Y = -8.16 it & e ® (o b4
30 dia s DA ¢ @
T T T T T
: 1 2 E 4 5
HiZs & a aade # SCRI

Fig. 5. Correlation between antithyroglobulin anti-

arid s Pe® se . body (ATA) titer and suppressor cell removal
index (SCRD.
arid s LB IDMABAD 4e de .
il
OKT 3 ; | e
¢ * 4 4 Hyper. (a0): & cells | [0} @ 4 Ve s0st
Eu. on tx. (1432 g B - :
| Eu. in re. (8): & 5 _
1:1131 ®© 1 F
o Do
0. - a4 » : . L
- i : 3 T 5 o A
SCRI D . :
' . A e [o] .
Fig. 4. Correlation between antimicrosomal antibody 2} a 2 i
(AMA) titer and suppressor cell removal ! P :
index (SCRI). | A IT’ .
204 & * | Pn e -.;\‘
(Flg 5) ‘ - ‘a . Eu, in re. {81
7. SCRIs} OKT8 <A4Al % w B85 A
Gravesdt 72 SCRI2F OKT8 A4 Alx 584} 1‘
old] AaadA £ ddd(n=44, r=—0.21). o & Do
22} $4F¢ SCRI 3.09(h2F9 HFA) o i e
OKTS8 FA A £ 29.12%(2F9 AFTDE AA= R
9: H
42z e 68.2%7 (IEGISH 47 A 2T Grw e

BEARG B Dol Fio 97.8%7 [1]+[2J+ Fig. 6. Correlation between suppressor cell removal
(31 (A5 = 7 d2FY Fdiayc e & index (SCRI) and OKT 8+ cells.
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100 1 &
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ng/dl
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o
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Fig. 7. Correlation between suppressor cell removal
index (SCRI) and serum Tj; level of Graves’
disease.

FBFA I A (n=46, r=+0.01) (Fig. 7).
n o

A7t d4 Aol DA AL self-toleranced] 44
(Strakosch3, 1982) & A= ejxe 2 7| 4% 498
dls FrA Aol 9ok, »sE clonal deletiondl
24 A7MuEE 4 (autoreactive) THZF7F dleo}r] o
AAHAY dFHez 24 (block)= o “forbidden”
clones] Eawiold] ofa] P shi 7ol

AT 99 %A FEo] AS4 HZFY oA
2 Yolr}s o]Ae] 4AE o ARAAA A o] i
Agcte T4 ZA old Feol4d AATHZF Ay
o] 22% 4¢L A, = A R2TH=T d4
THEZF Aole vl &2 7o 27 Aoz F
R 2z THZTE BE=Fe o A=
FEA dtd ASgAE B 4A sl Aoldh

Adutd oz Fola] Te] o] AAE Tz gl
ATHZAFY Aoh g FH7 A4 =24 &
7t AP g

7t TEAY A5 dAMNzE H9dd g
# A7 g AR WA F83 A4€E ¥ (Shou
%, 1976), Gerber5 (1974)7 Krakauer% (1976)2
New Zealand black mices] ] I &4 23] 7% A4o)

o 9
& a7

AAdde Qogidy 44agder] A4 2FT A
ATY =T 488 Fa40 53 725 %o (Dutton,
1972).

Graves A 89| W% dATH LT st Y
G4 #4e st 4Gz 27 PeiBe
o] (StrakoschZ-, 1982; Iwatanis, 1982: 4%, 1983)
Graves A %ol A SATHZT £ % A5cl AT &
L A7 AdseIget 2 ARE AZ gl &
AEL 2o F%.

AATH=ZTY Fo dF 724 FerdHE 9
2%k o 771(Grinblat%, 1979; Bagnasco¥, 1933) o
22 gl o Mori%s (1980) % BagnascoZ(1983)0] Gra-
ves AFol A Ted =7 49 ZAE $RHUSL FF
(1981)-2 Ted=2F 42 #2% as 43T - 8
sich.

a2 F 2ol e FE GYEFE FHE o4 TH
=7 subseto] Wl o Fb B@s A ge
ol 22 g4 & o] 23l Sridama$ (1982} Graves
A% el DzyPded A THZT(OKTS ¥4
AR) 49 $83 Fas AR L 9 o] (1982
T e A9 Radiges AAe AYAELE olF
=} Ak

uleio] IwataniS (1982)& Leu series®) gt £ & &
A5 A28kl Fluorescence-activated cell sorter(FA-
CS)% o] &8te] 248 Ax AATH LT FFAE
o] peak position®] A% HAAFG ot A4 TH =T+
40 folg ey FAYL F goid. welH o
FACSel| o8 A5tz 3gvr)Ad F2od e A
% g4 Ted 2 4dL ARy Fo] FAFHA ZI
= opgl g oA s AATE F 07 A Feler A4
Bl Graves L ¥el A WA 244 A7 TH
zFEe Fae AATHEFY 2o F3 FHFo2
QA otvtz FABEA Hu]A AFAH FHdo2 &
A=lg edetz 4sgeh. Wb 1= Graves A
A dATE=T AL A4 AFeln FAd
Age dobz A Asgt

=3 Strakosch5(1982)2 44 Bol 4 A THL
T e dxyde Ay GATHZTF 5 45
2ista wpebA wrzEdd A A TE =T o &
g ae dAT ¢ doke Aok

FH Walls (1983)= Graves 3% % Hashimoto
A3 AR T2y FHSE @ P4 AR o=

& =244 G 249 dlA 24 OKT8
FgAzse F45 AaE HAT F Ao Jan-
ssons- (1983)2 Hashimoto@d 3 #A}d] A fine needle
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aspiration biopsyZ 3 & o] £3td wxEAe] wlsld
ZAA A 2 H OKT8 ANz f9% 7
25 #AHAT

w2t go 2 Graves Ao AR TH=ZTFY &

o Hg 7 ZFA Y7 == fine needle aspiration

biopsy2 A& AMold F4AY RAMEE Fels
o FACSE o/ 4% A4 ¢ s 2t o 3¥w A3

2 9% F Yoy Ard.

AA A 2 7NFo] A& dF=E Dutton (1972)2)
Qe] & o] &3tof FeigheryS (1978)2 A ol vl ok (de-
layed culture)& Ar&-8te A AA 2 75 ¢ &4 34
th. Aokis (1979)& o] Y&l & o] &3l Graves 3
Gl A A2 s 5FAaE SRR e BalisE
(1979) % suppression index3- ule] A Ackisd &
Z3}E 99 o7 suppression indexX| & antithyroglo-
bulin 4 9drtete o 4FRA) dL+4 AR
o

Bengt 2 Arne (1982)% PWMA 7} v kA Graves
239 e T 2 A8F A5AATAA AAA
A5F4s FFeg o] Ay AdgAstz Acki
% (1979), BalazsS (1979), Bengt ¥ Arne(1982)2]
Zshel A A3
zel+ Volpé(1982) = S|z AEY Azt a4
EEAFS ZAdeln FAA EEel AAAEY 7
< ZaAzttz sty o =3 Balazss (19800 %
PHAA = o s | %A tri-iodothyronine& & 7}4) 7
=1 3H-thymidineg§3e] F713ts 7 & F23= tri-
iodothyronine (Ts)o] oAl 22 75L& FrAAzich
3 A Astg e

e} Bengt ¥ Aren (1982)& PWMAS =+
vl ekA sy 2 T3(1000 nmol/DE Arbatd oA 4
L7 5 A dARESE veE = A S FEE
2}t & mitogen AFel A= g AEF A
Ao €3 Tssxsl SCRI A&t AaatAg &£
2% gt w3iA 252 TS dAAE A%
o HE ¥E FAsgr AR APAAMAE dHE
Ts RIA% =9t SCRIA ¢hi= 2334 7F AR+t

gk Okitad (1980 & 19810 A TH=TY 7
Sol g M=% o7y o2 modified migration
inhibition®§ €& A} 23}e] Graves 2 fol 4 JATHE=
T8 AR E FRE e 1o A AAd T
= F7} crude 24§49 R solubilized TSH &
# g¢o]l W3l migration inhibition factor(MIF) %
Wold A4 THEZFo vls] o] %+ 4 (migration
index)7} f2l8tA] A A8 FHAAZ ol FA

Jis!

off ok

2§22 THz27o = A Axg 4 (thyroid
cell membrane antigen)o] .} F=tA ol F4lolzt 3}
At =T 2% Gravesd 3 IR TH =7 A
THEZFE A/ME 9 DS 4 dd €4
7" THET79 MIFAY Abo] 245l 71 & Fash
Goh. =2} Gravesd &t 342 T# =Tol Graves?
g B TH2FE FEA D2 452 MIF 4
AL oz FAEHAA MIFS 4ol g+ &3

u}S (mixed lymphocyte reaction)e] o}yl <] &8}

Pt A
-VL

—-“.‘l' A4 TYZFE mitomycin Cz 32| slod
Graves $tae] T =7 Hslstged J4TH 2T
9] Graves® & FAo] Tz o gt o 3ol
< #3439 o1} mitomycino] Graves A Ao 7t
A5 THRTY o] F9A 5l &5 viHA X
g Ao
3 Volpe (1982) = A 4 THEF4 1,000 rad9] ¥
AE A AATH=ZTFE 752 4]
2 THEZTY 715 3 L7 A&yl
XA ggon watd zAME #2 A YT
Graves 8418 Ty = o) A 7}-}\ gla)le] T
ZAA Felel s At Fo) MIFE A4 4g

L

mw

s

044 ot A
i r],r Wt o Y. ek I‘n
wlo

_‘31.
w -
:-‘L

o 1 e

[t

=g Toplisss (1983)L Graves 3Alo] Tel :iF3
97 H&A gy (IDDM) 3tate] T#liTeo 3
7+A IDDM 34 T =2 Al islet Al = FYef
W3 ol TG A SEEE Ae AT ety
3 Graves 23l A A THZTY ol = AwtA
o AATH =722 Folelr) mee
vhs g = ety ok
wte}A Okita%s (1981), Topliss® (1983) = Volpé
(1982)= ¢] A7Eo] Graves A F BA) A AT
258 Aol Aolrt Pded oA ofvlx FY &
o] 4 At 71A-E FREE Aoz UAHG
wietd gte 2 Graves A#{e] A A THZT A%
Aol A dF= ARAFol ALH dAAL AAA
ol F7h A 7&”*1 °4£/‘ﬂ£"~1‘ %‘%M’ L iy migra‘
tion inhibition&

g oA Jc}ol-'r

FE 5ol "3 Aell gt AL e Aol T2 A
2.2 Aadd.
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Aole] B Ao] olm) L Ho] A Az (IrvineF,
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—ABSTRACT—

Studies on Suppressor T Lymphocytes
in Graves’ Disease

In Ki Paik, Chang Soon Koh*
and Sang In Kim**
Department of Clinical Pathology, Seoul Paik
Hospital, Inje Medical College,
Department of Internal Medicine® and Clinical
Pathology**, College of Medicine, Seoul
National University Hospital

For the evaluation of suppressor T lymphocytes in
perivheral blood in patients with Graves’ disease, the
authors performed numerical count of T lymphocytes
and its subsets by monoclonal antibody (Pan T: OKT
3¢ cells, Helper T: OKT 4* cells, Suppressor T:
OKT &% cells) and function test using suppressor cell
removal index (SCRI), in 33 cases of normal control
and in 47 cases of Graves' disease patients.

In addition, antimicrosomal antibody (AMA) and
antithyroglobulin antibody (ATA) tests were also
performed by tanned red cell hemagglutination test
kits in serum to evaluate correlationship with SCRI.

The results were as follows:

1. Suppressor cell removal index (SCRI) in untre-
ated hyperthyroid group (1.84=+1.04), euthyroid on
treatment group (2.08+1.12) and euthyroid in remis-
sion group (1.71%0.57) were significantly lower
than normal control group (3.09+1.26) (p<C0.0L).
The impairment of suppressor cell functions in
Graves’ disease patients were still observed when
patient became euthyroid by treatment with antithyroid
drugs.

2. Suppressor T lymphoeyte counts in percentage
in untreated hyperthyroid group (25.81+4.64) and
euthyroid on treatment group (24.67-+3.44) were
significantly lower than normal control group (29.12
+4.57) (hyperthyroid group: p<0.02, euthyroid on
treatment group: p<{0.01), however, no significant
differences were observed in euthyroid patient group
in remission state.

3. No correlationship was observed between SCRI
and AMA titer (r=—0.16).

4. No correlationship was observed between SCRI
and ATA titer (r=—0.24).

5. No correlationship was observed between SCRI
and T3 RIA concentration in serum of Graves' disease
patients.

6. No correlationship was observed between SCRI
and OKT 8* cell percentage (r=0.21), but if distri-
bution of patients were divided into 4 groups by
SCRI 3.(09(mean in normal control group) and OKT
8% cells 29.12% (mean in normal control group),
68.2% of patients were distributed on lower SCRI
and lower OKT 8" cells group and 97.89% of
patients were distributed on lower SCRI or lower
OKT 8* cells group. Number of lower SCRI group
(88.7%) was more than number of lower OKT8"
cells group (77.3%).

Above data suggested that in Graves’ disease, func-
tion and numerical count of suppressor T Jymphocy-
tes were significantly reduced than normal control,
especially in function.

The treated patients did not show improved supp-
ressor cell function compared with untreated patients.
Lowered suppressor cell function in Graves' disease
might be a constitutional character based on an inhe-

rited abnormality specific for the disease population.
REFERENCES

Adri, A., Noorloss, B.N., Pegels, H.G., Qers, R.H.
J.V., Silberbusch, J.,Vroom., T.M.F., Goudsmit,
R., Zeijlemaker, W.P., Borne, A.E.G.K., Meliff,
C.J.M.: Proliferation of Tr cells with Eiller-cell
activity in two patients with neutropenia and recur-
rent infections. N. Engl. J M., 302:933-937, 1980.

Allannic, H., Fauchet, R., Lorcy, Y., Gueguen, M.,
Guerrier, A.L., Genetest, B.: A prospective study
of the relationship between relapse of hyperthyroid
Graves' disease after antithyroid drugs and HLA
haplotype. J. Clin. Endocrinol. Metab., 57.719-
722, 1988.

Allannic, H., Fauchet, R., Lorcy, Y., Heim, J.,
Gueguen, M., Leguerrier, A.M., Genetet, B.: HLA
and Graves disease: an association with HLA-
DRws. J. Clin. Endocrinol. Metab., 51.863-8657,
1980.

— 5356 —




—ul Q17| £ : Gravesfiiiol A iMEl THEOHK BIE—

Amino, N., Mori, H., Iwatani, Y., Asari, S., Tzumi-
guchi, Y., Mivai, K.: Peripheral K lym. in autoim-
mune thyroid disease. J. Clin. Endocrinol. Metab.,
54:587-591, 1982.

Amino, N., Hagen, S.R., Yamada, N., Refetoff, S.:
Measurement of circulating thyroid microsomal an-
tibodies by the tanned red cell hemagglutination
technique. Clin. Endocrinel., 5.115-125, 1976.

Acki, N., Krishna, M., Pinnamaneni, Degroot, L.]J.:
Studies on suppressor cell function in thyroid dise-
ases. J. Clin. Endocrinol. Metab., 48.803-810, 1979

Bagnasco, M., Canonica, G.W., Ferrini, S., Biassoni,
P., Melioli, G., Ferrini, O., Giordano, G.: T Iym.
subpopulations in Graves disease: relationship with
clinical conditions. Acte Endocrinol., 102:213-219,
1985.

Balazs, C. S., Leovey, A., Bordan, L.: Decrease of
Con—A activated and short lived suppressor T cell
Sfunction in thyrotoxicosis. Biomedicine, 301 143-147,
1979.

Balazs, C.S., Leovey, A., Szabo, M., Bako, G.: Sti-
mulating effect of tri-iodothyronine on C.M.1 Eur.
J. Clin. Pharmacol., 17.19-21, 1980.

Balazs, C.S., Stenszky, V., Kozma, L., Szerze, P.,
Leovey, A.: Connection between HLA-B Antigen
and Suppressor T-cell activity in Graves' disease.
Transplantation Proceedings, X1.1, 814, 1979

Bauer, R., Wall, J., Schleusener, H.: Isolation and
characterization of mononuclear cells from various
tissue specimens. Acta.Endocrinol., 102:130-131,
supplementum 253, 1983.

Beall, C.N.: Production of human antithyroglobulin
in vitro. IV. Specific stimulation by antigen. J. Clin.
Endocrinol. Meta., 34.1-5, 1982,

Benacerraf, B. and Unanue, E.R.: Textbook of im-
munology, Williams and Wilkins company, 1979
Bengt H., and Arne F.: Suppressor T-lym. Sunction
in Graves disease. Acta Endocrinol., 101:354-358,

1982.

Brall, G.N. and Kruger, S.R.: Antithyroglobulin
production by peripheral blood leukocytes in witro.
J. Clin, Endocrinol. Metab., 48.712-714, 1579.

Bresnihan, B., Jasin, H.E.: Suppressor function of
peripheral blood mononuclear cells in normal indiv-
iduals and in patients with SLE, J. Clin. Invest.,

89: 106-116, 1977.

Canonica, G.W., Bagnasco, M., Moretta, L., Rossa-
nacocco, Ferrinini, O., Giordano, G.: Human T-
Iym. subpopulations in Hashimoto's disease. J. Clin.
Endocrinol. Metab., 52:553-556, 1961.

Chartier, B., Bandy, P., Wall, JL.R.: Fe receptor-
bearing blood mononuclear cells in thyroid disorders.
J. Clin. Endocrinel. Metab., 54.1,014, 1980.

Dutton, R.W.: Inhibitory and stimulatory effects of
con. A on the response of mouse spleen cell suspen-
sions to antigen. J. Experi. Med., 136.1, 445-1460,
1972.

Esquivel, P., Mena, M., Folch, H.: Short communic-
ation, suppression of autoimmune thyroiditis by
PHA. Cell. Immunol. 67.410-413, 1982.

Feighery, C., Whelan, C.A., Weir, D.G., Greally,
1.F.: In vitro studies of suppressor cell function in
human peripheral blood mononuclear cells. Clin.
Exp. Immunol., 32:459-465, 1978.

Galocsy, C.D., Jenkins, P.J., Mielivergani, G., Eddl-
eston, A.L.W.F., Williams, R.: Increased sensitivi-
ty to Con. A and a suppressor cell defect in C.AH.
Clin. Exp. Immunol., 43.486-490, 1981.

Gerber, N.L., Hardin, J.A., Chused, T.M., Steinberg,
A.D.: Loss with age in NZB/W mice of thymic
suppressor cells in the G. V.H.R. J. Immunol., 113
1,618-1,625, 1974.

Grinblat, J., Shohat, B., Lewitus, Z., Joshua, H.:
Quantitative and functional assessment of peripheral
T-lym. in thyroid diseases. Acta Endocrinol., 90:
52-61, 1979.

Heininger, D., Touton, M., Charkravarty, A.K..
Clark, W.R.: Activation of cytotoxic function in
T-lym. J. Immunol., 117:2, 175-2, 180, 1976.

Azt e o] - elafE] - BAL o] AL - HEA %
79 - AT @ At A4 T4 A @
glolde HLA F4E26 2% dF. A3
fAA, 2617, 815-1,328, 1983,

Irvine, W.]., Gray, R.S., Morris, P.J., Ting, A.:
Correlation of HLA and thyroid antibodies with
clinical course of thyrotoxicosis treated with antit-
hyroid drugs. Lancet, 2:898-900, 1977.

Iwatani, Y., Amino, N., Mori, H., Asari, 5., [zum-
iguchi, Y., Kumahara, Y., Miyai, K.: T-lym. sub-

sets in auloimmune thyroid diseases and subacute

— 836 —




—Paik, LK. et al.: Suppressor T Lymphocytes in Graves' Disease—

thyroiditis detected with monoclonal antibodies. J.
Clin. Endocrinol. Metab., 56:251-254, 1982.

Jansson, R., Dahlberg, P.A., Johansson, H., Lindstr-
om, B.: Intrathyroidal concentrations of methimazole
in patients with Graves disease. J. Clin. Endocrinol.
Metab., 57:129-182, 1983.

Jansson, R., Totterman, T.]., Sallstrom, J., Dahlberg,
P.A.: Thyroid infiltrating T-lym. subsets in Hash-
imoto’s thyroiditis. J. Clin. Endocrinol. Metab.,
56:1, 164-1, 168, 1985.

Jansson, R., Totterman, Th., Sillstrom, J., Dahlberg,
P.A.: Thyroid infiltrating and blood T-lym. in
Hashimeto's disease. G4th Annual Meeting of the
Endocrine Society, Sanfrancisco, C.A.: Abstract,
No. 554, 1982.

Karine, B.: Immunological aspects of Graves dise-
ase. Acta. Endocrinel., 103:11-38, supplemenium
254, 1983.

Kidd, A., Ckita, N., Row, V.V., Volpé, R.: Immu-
nologic aspects of Graves and Hashimoto's dise-
ases. Metabolism, 29:80-99, 1980.

AAE DAL LT Graved  HA4 HLAGSY
s} BT gde #Edr. derdeERRds
s ), A 4] 1 255-270, 1978.

2154 oAby AT dE A ARl FxH
A st} Subpopulationd] AgAdF. dA =T
A, 15:439-450, 1982,

Zaee A Saf o] 8% 24 A4 A S
3, 17:917-926, 1974.

Krakauer, R.S., Waldmann, T.A., Strober, W.: Less
of suppressor T-cells in adult NZB/NJW mice. J.
Exp. Med., 144:669-673, 1976.

Kung, P.C., Goldstein, G., Reinherz, E.L., Schloss-
man, S.F.: Monoclonal antibodies defining distinctive

vﬂ

humen T-cell surface antigens. Science, 206:347-
3549, 1979.

ol Fi t tAA L i Rul e WA Aa, A
w5 A, 22:51-57, 1979. .

dER ol «FFY « ol ] I GravesA e Lz
del Tdo7e] subset B 7%l AFAT. oA
spebel A (A e s 254D, 2617, 118-1, 119,
1983.

MacLean, D.B,, Miller, K.B., Brown, R., Reichlin,
S.: Normal immunoregulation of in vitro Ab. secre-

tion in autoimmune thyroid disease. J. Clin. Endo-

crinol, Metab., 53:801-805, 1981.

Msser, E., Touber, J., Helmke, K., Federlin, K.:
Influence of thyrostatic drugs on the immune resp-
onse in Graves' disease. Acta. Endocrinel., 96:11,
supplement 240, 1982.

McDevitt, H.O.: Regulation of the immunc response
by the major histicompatibility system. N. Engl.
JAM, 303:1,514-1,517, 1980.

McGregor, A.M., Petersen, M.M., McLachlan, S.M.,
Rooke, P., Smith, B.R,, Hall, R.: Carbimazole and
the autoimmune response in Graves discase. N.
Engl. J.M., 303:302-307, 1980.

Mckenzie, J.M., Zakarija, M., Bonnyns, M.: Graves
disease. Med. Clin. Nor. Am., 59:1177-1192, 1975.

Miller, K., MaclLean, D., Brown, R.: Suppressor
cell function in autoimmune thyroid discase. (lst
Annual meeting, Endocrine society, Anaheim, Calif-
ornia.: Abstract, Neo.494, 1979.

Monaco, F. Santolamazza, C., Ros, 1.D., Andreoli,
A.: Effects of propylthiouracil and methylmercapt-
oimidazole on thyroglobulin synthesis. Acta Endocr-
inol. 93:32-3G, 1980.

Moretta, L., Mingari, M.C., Romanzi, C.A.: Loss of
Fc receptors for IgG from human T Iym. exposed
to IgG immune complexes. Nature, 272:0715-6G20,
1978.

Moretta. L., Webb, S.R., Grossi, C.E., Lydyard,
P.M., Cooper, M.D.: Functional analysis cf two
human T-cell subpopulations. J. Experi. Med., 146:
184-200, 19/7.

Mori, H., Amino, N., Iwatani, Y., Asari, S., Izum-
iguch, Y., Kumahara, Y., Miyai, K.: Deccrease of
immunoglobulin G-Fc receptor bearing T-lym. in
Graves' disease. J. Clin. Endocrinol. Metab., 55:
309~-402, 1982.

Mori, H., Amino, N., Iwatani, Y., Kabutomori, O.,
Asari, S., Mivai, K., Kumahara, Y.: Ficrease of
peripheral B lym. in Graves Disease, Clin. Exp.
Immunol., 42.35-40, 1980.

Okita, N., Kidda, A., Row, V.V., Volpe', R.: Sens-
itization of T-lym. in Graves and Hashimoto's
diseases. J. Clin. Endocrinol. Metab., 51.:516-570,
1980.

Okita, N., Row, V.V., Volpé, R.: Suppressor T-lym.

deficiency in Graves disease and Hashimoto's thyr-

— 537 —




—el7] 5 : GravesiEBA A MH THER BHE—

oiditis. J. Clin. Endocrinol. Metab., 352.528-583,
1981.

g RS- DRE - QAS - HGA [ Graves1F
A T AXE Q@ T A X subseto] SHHATF. HE
Wapehs) g, 24:781-786, 1981

Pichler, W.]., Gendelman, F.W., Nelson, D.L.: Cy¢-
otoxic capabilities of kuman Tr, Tu, B and L cells.
Cell. Immunol., 42:410-417, 1979.

Reinherz, E.L., Kung, P.C., Goldstein, G., Schloss-
man, S.F.: Further characterization of human ind-
ucer T-cell subset defined by monoclonal antibody.
J. Immunol., 123:2, 894-2, 896, 1979,

Reinherz, E.L., Schlossman, S.F.: Regulation of the
immune response-inducer and suppressor T-lym. su-
bsets in human beings. N. Engl. JM., 303:370-
878, 1580.

Rick, R.R., Pierce, C.W.. Generation of a population
of thymus-derived suppressor lymohocytes. J. Experi.
Med., 37:157-659, 1978.

Robbins, S.L., Cotran, R.: Pathologic basis of disease,
ond ed., W.B. Saunders company, 1979.

Robinson, R.G., Guttler, R.B., Rea, T.H., Nicoloff,
J.T.: Delayed hypersensitivity in Graves' disease.
J. Clin. Endocrinol. Metab., 38:322-524, 1974.

Roitt, L.: Essential immunology, 4th ed., Blackwell
scientific publications, 1980.

Shewring, G.S., Lazarus, J.H.; The accumulation of
38 methimazole by human and rai lymphocytes.
Acta. Endocrinol., 102.68-70, 1983.

Shou, L., Schwartz, S.A., Good, R.A.: Suppressor
cell activity after Con. A treatment of lym. from
normal donors. J. Experi. Med., 143.1100-1110,

1976.
Sinclair, N.R.S., Lees, R.K., Wheeler, M.E., Vichos,

E.E., Fung, F.Y.: Cell-mediated feedback of an
in vitro cell mediated immune response. Cellular
immunology, 27.153-162, 1976.

Sridama, V., Pacini, F., Degroot, L.J.: Decreased
suppressor T-lym. in autoimmune thyroid diseases
detected by menoclonal antibodies. J. Clin. Endocr-
inol. Metab., 54:816-319, 1982,

Sridama, V., Pacini, F., DeGroot, L.J.: Decreased
suppressor T-cells and increased aull cells, monoc-
ytes subset in Graves disease and Hashimoto's thyr-

oiditis. 57tk meeting of the American Thyroid

Association, Minneapolis, M.N.: Abstract, No. T-8,
1981.

Strakosch, C.R., Wall, ).R.: Pathogenesis of autoim-
mune thyroid disease, some facts and some specula-
tion. CMA. Journal, 126:10-11, 1982.

Strakosch, C.R., Wenzel, B.E., Row, V.V., Volpé,
R.: Immunology of autoimmune thyroid diseases. N.
Engl. J. Med., 307:24, 1499-1507, 1982.

Strelkauskas, A.]., Callery, R.T., McDowell, ].,
Borel, Y., Schlossman, S.F.: Direct evidence for
loss of human suppressor cells during active autoi-
mmune disease. Proc. Natl. Acad. Sci. USA, 75:
5150-5154, 1978.

Sugenoya, A., Silverberg, J., Trokoudes, K., Row,
V.V., Volpe’, R.: Macrophage-lym. interaction in
Graves' disease and Hashimoto's thyroiditis. Acta
Endocrinol., 91.99-108, 1979.

Thielemans, C., Vanhaelst, L., Dewaele, M., Jonck-
heer, M., Vancamp, B.: Autoimmune thyroiditis: a
condition related to a decrease in T-suppressor cells.
Clin. Endocrinol., 15.259-263, 1981.

Topliss, D., How, ]. Lewis, M., Row, V., Volpe’,:
Evidence for C.M.I and specific suppressor T-lym.
dysfunction in Graves disease and D.M., J. Clin.
Endocrinol. Metab., 57.700-705, 1988.

Totterman, T.H., Gordin, A., Hayry, P., Andersson,
L.C., Makinen, T.: Accumulation of thyroid anti-
gen-reactive T-lym. in the gland of patients with
subacute thyroiditis. Clin. Exp. Immunol., 32153~
158, 1978,

UytdeHaag, F., Heynen, C.J.,-Ballieux, R.E.: Induc-
tion of antigen specific human suppressor T-lym.
in vitro. Nature, 271.556-557, 1978.

Valente, W.A., Vitti, P., Yarin, Z., Yavin, E.,, Rot-
ella, C.M., Grollman, E.F., Toccafondi, R.S., Ko-
hn, L.D.: Monoclonal antibodies to the thyrotropin
receptor: Stimulating and blocking antibodies derived
from the lym. of patients with Graves' disease. Proc.
Natl. Acad. Sci. USA, 79:6680-6684, 1982.

Victorino, R.M.M., Hodgson, H.S.F.: Relationship
between T-cell subpopulations and the mitogen res-
ponsiveness and suppressor cell function of P.M.C.
in normal individual. Clin. Exp. Immunol., 42:
571-578, 1980.

Volpé, R.: Autoimmunity in the endecrine system.

— 538 —




—Paik, LK. et al.: Suppressor T Lymphocytes in Graves' Disease—

Monogra, Endocrinel., 20:51-111, 1982.

Volpe’, R., Farid, N.R., Westarp. C.V., Row. V.V.:
The pathogenesis of Graves' disease and Hashimo-
to's thyroiditis. Clin. Endocrinol., 3.239-261, 1974.

Wall, J.R., Baur, R., Schleusener, H., Bandy,Dafo.
P.: Peripheral blood and intrathyroidal mononuclear
cell populations in patients wtih autoimmune thyroid
disorders enumerated using monoclonal aniibodies.
J. Clin. Endocrinel. Metab., 56.164-169, 1983.

Wall, J.R., Twohig, P., Chartier, B.: Effect of exp-
erimental hyper- and hypothyroidism on numbers of
blood mononuclear cells and immune function in rats

and guinea-pigs. J. Endocrinol., 91:51-57, 1981

Weetman, A.P., McGregor, A.M., Lazarus, LH,:
Hall, R.: Thyroid antibodies are produced by thyr-
vid-derived lymphocytes. Clin. Exp. Immunol., 48.
196-200, 1982

Weiss, I., Davies, T.F.: A specific plague-forming cell
assay for human thyroglobulin antibedy-sccreting
Immunocytes, J. Clin. Endocrinol. Metab., 5%.282-
285, 1982.

Weksler, M.E., Hitteroth, T.H.: Impaired Iymphocyte
Sfunction in aged Humans. J. Clin. Invest., 53.99-

104, 1974.

— 539 —



