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Associations between TBX21 Gene Polymorphisms and
Korean Patients with Behcet’s Disease
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Daejeonl, Seoul National University College of Medicine, Bundang Hospital, Seongnamz,
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Gil Medical Center, Gachon University of Medicine and Science, Incheon4, Korea

Objective: Behget's disease (BD) is a chronic systemic inflammatory disease with unknown
etiology. A number of clinical and laboratory findings suggest a strongly polarized Th1 immune
response in BD. T-bet is a newly identified Th1 specific T-box transcription factor selectively
expressed in Th1 cells. However, it is not yet clear whether the T-bet protein is involved in the
proposed Th1-mediated pathogenesis of BD at the transcriptional level. Therefore, this study
investigated the potential associations of two single nucleotide polymorphisms (SNPs) at
positions -99 (C/G) and -1993 (T/C) in the exon and promoter regions of the TBX21 gene with
susceptibility to BD in the Korean population.

Methods: 105 patients with BD and 105 healthy controls were studied. All subjects were
genotyped using restriction fragment length polymorphism analysis. The genotypes of the two
groups were compared with the chi-square or Fisher's exact tests.

Results: The genotypic and allelic distributions of the two SNPs did not differ significantly
between the two groups. Furthermore, no associations between the polymorphisms and clinical
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manifestations were found, except a central nervous system manifestation and arthritis.
Furthermore, no associations between the polymorphisms and severity were identified.

Conclusion: TBX21 gene polymorphisms were not associated with susceptibility, clinical
manifestations, or severity of BD in the Korean population.

Key Words: TBX21 gene polymorphisms, Behget's disease
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MAEYS Qe B AToE BTsm oA
A A A 9A gkl S

A AQlogk: EX
FAAE W] welA dA= @AM HLA-BS13
9] QdZAe] <A Y} (1,2). Ul 7}
Zdo] 9t g9 vl go] 10~15%%, &|FHL}
=2 v EE Hazo] gl (3-5).

wHolgh golo g TAZS u|AAE el #A3
oo W& A&7l FHhPY, TFF] 2
3 FABL vt TFEFE Pathergy A WM,
| A 2 2]

©

ool X;

4 W g shEs (hypopyon)

B Wl gel Fgxlol gk (1L,6). TFT7H
A st = ﬂﬂ'?—‘é (chemotaxis), ZHAF3}E2] A3
A g BHERe] wde] FolkEle 5 A4l vl
3 IE3AS Hola, 2AERLE fid wxEH
o] Wglell Fastk A%S A =Hrt (7,8).

HIH ER oA TAIZS] &L ¢ F23lt} CD4
¥4 el helper TAIZ(Th)E ol Whgso] ofe] o}
9] A|E(Thl, Th2, Th17 $)E E3l==dl, A9
He A FASEE olE AxY TS A
3l Zlo]l Fesltt o] Aol FAHA R
ThiA Zl A A E7}ele] FhehalAl AAREE A
Ad 9T A7 W Azte] A
t} (9,10).
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ThiA| ZEelit W& == T-box 7l

o] Thl EolA AA <lzlo|r} T-bet AAQIAE=
TAIZ A ZHlQlElAIZAFN-7) AAS f5slx, &=
gk Qe F71 (dL)-4¢) IL-59] AWAS A8l naive
TAIZ7} ThAEZR E3sles sto] ThIAZE Hb-3
S ZRAAA Ft} (9,10). whekA TAZe| o3 1}7}
o] Hwl-go] ®elel A (10), A1y FEH 11,
A B (12), A A3E (13) FolA T-bet
Aol FAA kAol Wt Aol Slrk=
A5l Haxo] gt

a2y wHEH o A= HLA-B519] &
deoz Hots] WAl Zol vk wAEA <
Z uleo 23 Thl AEFIQU] o3 =A=d,
o] & T-bet AARIAS] FAH tAoz QlafA
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204 &

FAAL A4 YR FobAL Aol wiAlEe]
s cighe] 918 Zlolek A4l o we <

el WX EH A T-bet 57+
°] TBX-99C/G, TBX-1993T/C v}aA& #&sll,
A7 zFe] vlzE E3le] Tbet Az ot
Ao w2 WA EH] Ust AFA, 224 g4t
A 8l Age] FFEo| Ui ARAS uhslaz )

Atk

1. 947 CHAL

% 1058 (FA 449, oA 617) 9] 3AES G
Z 3o o]E2 EF 19901 International study
group for Behget’s disease®] Ztt 7]F& wHE3slich
(14). A7 dlz72 wAEY 3xte AW gl o7
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AR B4 S WAHEY A 9l e T
Z AwlollA] "olS #1931, QlAamp DNA Blood
kits (Qiagen, Valencia, USA)E o]&3lo] DNAE >
%3} v} Polymerase chain reaction (PCR)-restriction
fragment length polymorphism (RFLP) E4H-S& o] &
ol §AAY AL sch

TBX-99C/G (His33GlIn; refSNP ID rs2240017) -4
A A4S S1% AA (primen ] 742 Forward
primer 5’-GTAGGCGTAGGCTCCAAGGA-3’, Reverse
primer 5’-CTGCGACTCTAGTGACAGCG-3’3t}. 460 bp
o] PCR A ES forward primer, reverse primer, 4 unit
9] Echo47III A|g+E A (New England Biolabs Inc., Be-
verly, USA)e} 7] 37°CollA] sl ub-g-& AlZch
Hhgo] Bk Gl 2% AL o]&sle] A7
XS 3 % ethidium bromide® FWslo] 2L 5
I 5 ol &ste] BF et BF A3 C HHFA
242l 73 131 3 329 bpE Aepil PCR A4 Eo] ¥
Z=]9)3, PCR A E-S bidirectional direct sequenc-
ing= Alesto] 2070 ZAel FAARI 100% LA
e sk

TBX-1993T/C (tefSNP ID 154794067)2] -7 24
A4S 93k AubA|e] AL Forward primer: 5°-GG
TCTTACTGAAAGCTCTCA-3’, Reverse primer: 5’-TC
TCCTCCCCAACACCTTACGC-3"$1t}. 157 bpe] PCR

A -Z5 forward primer, reverse primer, 4 unit®] Hha

Al 4% 2010 —

I Algt&E A (New England Biolabs Inc., Beverly, USA)
oF 3l 37°Coll Al Bl vHbS& AlFTh wbgo] &
3 gHLe 2% THA2% agarose mixed with 0.5%
AgaroPlus*) & o] §sto] A7 EE & F ethidium
bromide 2. 3 Y3lo] AlH FHIE o] &3l H=
sigickad 1. 5 A, ¢ WY FAAY] F5 21
gl 136 bpE ZEA PCR AAEo] IEHdrt. Se-
quencing ¥ forward primer CTCCTAGGGAATCAGTC
ATTCAG, reverse primer CCAGCTCTACATTTCTGTC
CCE PCR ZZ& AJ8¥sled 408 bp Z7|2] AES
912 % bidirectional direct sequencing©-Z 20712 7
A AR o] 100% X3 2l

ol TEAA A, AU AR, A
ARA Ao FFol AAE 2AZ ek
ZEAA Aol WA e PEH DAL T
Holo] T3slm A Aghol F w4, B
A, Fus, ANAw GA%, TG A4S, A
o, A% BePARe Eyeigich AR Aol
AEZ, TF4 Huel, ¥ 47394 el A
A7 Wl 9 A9E ekl AR A
e 4R A 2 g WAGA Aol WA
A A9E TPk oW I AT FAA
ol whe} Wl Asc,

AT olAe) ATl A4R Al wel Al
Mo TEAE, FEE, FEHOE o] FFE

Fig. 1. Agarose gel electro-
phoresis of Eco47I11
or Hhal digested PCR
products. The analysis
showed two TBX21-
1993 T/C polymorphic
genotypes (A) and
three TBX21-99 C/G
polymorphic - genotypes
(B).
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4. SHAzE

BE EA BAd= SPSS 11.0 for windows o] &
sioick. wiAEYW 3RS A7 dzd Aol
TBX-99C/G, -1993T/C %17 c+gAz} wixEH |
Aol oisk A, 2 7o KAt A
ol ke AT IA 9 FFEE HUksl H
3l Fischer’s exact test?} Chi-square testE ©]-83}
ol BAIRA folA e F2 pikel 0.05 w[ukl A
5 9u] A& A= et

Table 1. Characteristics of the patients with Behget’s
disease (n=105)

Age (year-old) 41.7£1.1
Sex M : F) 44 (41.9%) : 61 (58.1%)
Mean age of onset (year-old) 31.6+1.1
Mean Disease duration (year) 10.1£0.8
Severity
Mild 44 (41.9%)
Moderate 37 (35.2%)
Severe 24 (22.9%)
Recurrent oral ulcer 105 (100%)
Genital ulcer 81 (77.1%)
Uveitis 35 (33.3%)
Skin lesion 95 (90.5%)
Arthritis 32 (30.5%)
Heart involvement 4 (3.8%)
Colonic ulcer 9 (8.6%)
Epididymitis 6 (5.7%)
Central nervous system 5 (5.7%)

W3} T-bet 42 c}gA —

e i
L ChARES] QA S4

E 3xpde] Hadw e 41.74(18~73ADR
W oHlE 11382 ozy ®okrh iz
B 41341(19~734ADE P vl AT
At} Ao o3 g2 wixEH T4
o] A5 vehd Aoz o, HT 316491
. H T ol%k 7|72 10.1d 0]t
FAEE Al Y IFoE UFo] FFEEE BF
<l A5 AT} 47 @41.9%), TS5 A

379 (352%), T2 A7} 247(22.9%)°]
%
o}

A QA B4 9 24 E 19

2. TBX-99C/G, 1993-T/C LC}AM1} WX EH =
B =M

PRI =T EFollA TBX-99C/G, TBX-1993T/C
oA 9o R4 323 e ¥+ Hardy-
Weinberg 3 3 ol| 4] Bloju}bx] 9kgk

TBX-99C/G W& F-A A2 %ig Aol A C

G¥ol 27t 14.8%, 852%°19 3, =Tl e 27
10.5%, 89.5%%AtF. TBX-1993T/C WRf+A#e] =

= SAEoAA ¢, Tl 4 9.0%, 91%%x, =
TolAE ¢, Tdo] 247 11.4%, 88.6% 2 EAA
A2 glatet

TBX-99C/G, TBX-1993T/C FAAE Z wAEH
3hA}oll A 2] TBX-1993 CC 7} thzToll4] 2] TBX-99
cC ¥ A=A &gl TBX-99C/G A=+ 9
EZE 3kRFellA CC, CG, GG o] Z+7 2.0%,
25.7%, 723%93, tlzTolAde 244 0%, 21.0%,
79.0%% 7 TollA EF GG @9 kst 7 =9k
TBX-1993T/C F4A4 9] EE& dAprolA CC, CT,
TT o] 27t 0%, 18.0%, 82.0%3L, HETolAE
27k 2.0%, 19.0%, 79.0%Z T T4 EF TT &9
H=7b 7b ES e E 2).

TBX-99C/G, TBX-1993T/C-5+%12} 32 dominant model
7} additive model, recessive modelZ 7}Aslo] SR}
I z2aE vlaEal s Wl FAE A 8l
tHE 3).
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Xiet RHAE ME HANEY

OIAFAL

Al 4% 2010 —

FRAAG A w2 WAEY AR GG 2

[ =K==
ol ZhA| ol & ulazs il TBX-99C/G2] Ak CC FHellAl
RA7Z3A Aslo] vehd 7397} p-value 0.00622 %
= = —= ©’o =3 i oTT p-value U . S
A EW Y] TSR wet Al T(TF, T5 T N o o] & =
AH o2 Fofdk Aol & YEhGlEL, TBX-1993T/
Zjow BRelel Wy SA4 % FHAYS Wl
© T | T = Tt o= o = = 3
i col §AA CTSh TT ol BAedo] Veht 7
e wl Aol TeEel wE FA% d¥4ge]

Aol 7t UAATHE 9).
WA EW 3habroll A gl fA Aol v ]
2o) S A# B TBX-1993T/CS] thE-F-3=F TellAl

Table 4. Association between TBX alleles and genotypes and
severity of Behget’s disease

PAsdo]l MAZ 797 pvalue 0.0482 FAITH o

2 FY3g HolE YEMAIL(E 5), HIHEH] A
k7ol 28R 7 A, AV Al b Wi

5 wwolul 1 9] thE WHEH ] Y FHE
AR R {23k Xolrt gl

flo &
M,

Table 2. The TBX polymorphic alleles and genotypes in
patients with Behcet’s disease and healthy controls

Mild Moderate  Severe p-value*

Controls

Allele (n=210 in each group)

TBX-99C/G C
TBX-99C/G G
TBX-1993T/C C
TBX-1993T/C T

31 (14.8%)
179 (85.2%)
24 (11.4%)
186 (88.6%)

Genotype (n=105 in each group)

TBX-99C/G CC
TBX-99C/G CG
TBX-99C/G GG
TBX-1993T/C CC
TBX-1993T/C CT
TBX-1993T/C TT

2 (2.0%)
27 (25.7%)
76 (72.3%)

0 (0%)
19 (18.0%)
86 (82.0%)

Alleles (n=210)

> TBX-99 14 (452%)10 (32.3%) 7 (22.6%)
C =31
TBX-99 74 (41.3%)64 (35.8%)41 (22.9%) 0.786
G (n=179)
TBX-1993 6 (31.6%) 7 (36.8%) 6 (31.6%)
C (n=19)
TBX-1993 82 (42.9%)67 (35.1%)42 (22.0%) 0.267
Patients  p-value* T (@=191)
Genotypes (n=105)
TBX-99 1 (50%) 0 (0%) 1 (50%)
22 (10.5%) CC (n=2)
188 (89.5%) 0.186 TBX-99 12 (44.4%)10 (37.0%) 5 (18.5%)
19 (9.0%) CG n=27)
191 91%) 0.421 TBX-99 31 (40.7%)27 (35.5%)18 (23.6%) 0.784
GG (n=76)
0 (0%) 0.155 TBX-1993 0 (0% 0 (0%) 0 (0%)
22 (21.0%) 0.415 CC (n=0)
83 (79.0%) 0.260 TBX-1993 6 (31.5%) 7 (36.8%) 6 (31.5%)
2 2.0%) 0.155 CT n=19)
20 (19.0%) 0.859 TBX-1993 38 (44.1%)30 (34.8%)18 (20.9%) 0.243
83 (79.0%) 0.601 TT (n=86)

*Computed by chi-square test with a Bonferroni correction

Table 3. Associations between polymorphic genotypes and Behget’s disease

*Computed by chi-square test and linear-by-linear association

Controls Patients p-value*

Genotype (n=105 in each group)

TBX-99C/G Dominant GG 84 (80.0%) 76 (72.4%) 0.155
CG+CC 21 (20.0%) 29 (27.6%)

TBX-99C/G Recessive CG+GG 105 (100%) 103 (98.1%) 0514
CC 0 (0%) 2 (1.9%)

TBX-1993T/C Dominant TT 83 (79%) 86 (81.9%) 0.728
CT+CC 22 (21%) 19 (18.1%)

TBX-1993T/C Recessive CT+TT 103 (98.1%) 105 (100%) 0.498
CcC 2 (1.9%) 0 (0%)

*Computed by chi-square test and corrected by Fisher’s exact test
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Table 5. Association between TBX alleles and arthritis in
patients with Behcet’s disease

TBX-99C/G TBX-1993T/C
Allele No. Allele No.
Arthritis C 9 (14.1%) C 2 (3.1%)

G 55 859%) T 62 (96.9%)*

*p=0.048, odds ratio (95% confidence interval)=0.245
(0.055~ 1.093)

$71 p-value 0.0372 EAIgHoZE {3t XolE
HERHATHE 6). vk 77 A, A7) A, ¢
T W, FF Hua Ve 4 SEES FARS
2 fo% Hol7t gladeh

TBX-99C/G, TBX-1993T/C-5-A2}3)-S dominant model

3} additive model, recessive modelZ 7}Aslo] AAH

el ABAE wmgowt FANA KA
Slgie,

(16-19), o]&lgt 76 -T AE7} tumor necrosis factor-
alpha (TNF-a)¢} IFN-7 72 Thl §3 9 A E7}9]
= Eulste] WixEH 9 AF s fdsledl T
23 935 T} (20). T-bet (TBX21) AAQAAE
T-box AlDe Thl Sol4 AAQIAZ IEN-7 & A
3t ThiA|ZEdRE Wk s]o] glx Th2 AlFolle &
AstA et T-bet A2 TAIZECNA IEN-7 €]
ARE FEsta, =3 1149 1159 AAE JAst
o] naive TAIZ7} ThIAZE B3}l F sle] Thi
AZ W& US FAAA Fr} (21-24).

5719 wWiHEHIA TAES] AEA Yol Thi
39 IL-29F IFN-7 22 AE7IRIe wde] F7t
Ho] 9z, A ol ThIANEZRE E3E = o =
23 A& 3 IL-127F AA-3] FrlkEle] Qlvk W
o oA X & ZollE= Thl §39 AEF7 743t

1;‘]1,

nZ Thl $39 AEFICle] wHEH S I=

olo

Table 6. Association between TBX genotypes with arth-
ritis and central nervous system involvement in
patients with Behget’s disease

TBX-99C/G TBX-1993T/C

Genotype  No. Genotype No.

Arthritis cC 00% CC 0 (0%
CG  9(28.1% CT 2 (62%)*
GG 23 (719%) TT 30 (93.8%)*

CNS cC 1a67%" cc 0 %)

involvement CG 0 (0%)  CT 2 (333%)
GG 5@33% TT 4 (66.7%)

*p=0.037, odds ratio (OR) (95% confidence interval [CI])=
4.554 (0.985~21.05), Tp=0.006, OR (95% CI)=19.60
(1.064 ~361.2)

T A 2 & wl o] dA] wHE
Thl 39 AEFIe] Foidhs 7HA
gkt (27).

T-bet AARJNAE= 17q21.32 FAll 9128 T-box
A A HREE AARJAR, HEo dATFelA
77 tlz73 vlaste] WHEY 3lxle] whxy oy
WellA T-bet mRNAZ}F 2u] A ZF7lslo] Qleke=
Bu7t 9ok T-bet AAQIALL] exon -99C/Ge] t}
A3} promoter -1993T/CS] vFAA 2+ T-bet A
AQIALS] 743 H9loll & whulo] A3t} ASAlA
AR AA BAETL ZolAA sho] T-bets} T
Hy A3Ee] Wl g nX e HoE A
At 9).

2 AFoAe -tz T AFE E3; T-bet A
Aelzte] v FEd e El= v} A (single nucleotide
polymorphism)o] gH=-Qle] WA EH Wk ulx, ql4
A =l Azl Ak Jxe} ofwl Hedo] YA E4
sigictk. B Ao AollAE, TBX-99C/G, TBX-
1993T/C A7 AL wixlEd et 77 o
ZT AololA AL FUd ¥R EAYR, 44

o AP AR FFEG wwsgot $A
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oz Fogt HolE WAL £ gllth HIAE

W skaFollA oiE A2 8§ weh dA
A4S BA391S ulE TBX-99C/Gel §AAE cC
ol A AFA Azbe] veld 757} p-value 0.006
oz  FATHA fYg8  HolE  EHYw

TBX-19931/C9] 7%, 444 T, 4443 T
TT ol #HAG ol ”—i*ﬁi 75‘-‘%7} Z+z}b p-value
g ZolE Bl
Aot ZH7ke] fAR & UrE}LH% gxpe] 7 Hof

A, olAe dukteiel 54 SAAYel e A
E4% Q] vehdea 9gest oele 2
o Frobfeh. Eak, Tbet FAAYE] WES w7
& o) BAsl dzE 47 0sHee Addel o
Y BEAQ 80% o4 HEY & glol U
Be 5 7133 BAES WOE Gk FAHHY
AT} Bed Aoz YAt

WA EY S Mol kst Welel A g

g o
o
ok
)
18

Z&-& 3lhal ek AEelA AFPRel 43 &
Qo @& HLA-BS1o] Z-& ddto] glor} (1,2), 1
o= chekdt §43 25l gt A7t A3 E
3 giek TNFe vhefst 453 W) 238758 5
3 535 Wolsle & o, A4 He B¢
olg] dFA A3zt Wl HWAZE JAVE Uk
(28). TNF A% o8] Fjoll chofst -4z o
Aol Rux 93, 57 HAEH AR EF
TNES} TNF =822 =71 9 TNFE A= 7d-

TAIESE ghele] Z7bh S s glov (29-31),
2 TNF AghAle] T2 7]E X 5ol 8k33lA
e A HAEY Z4ES WA FHo] Wy
o], TNF7} w|A|EH 9]
%ﬂ— 74 oFg xH7I—E]J_ })\;]_ 31).

HIHEH A 5 whgS Fisle W oS
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WA EW o] HQle obF AsHA A A ?k%k
| 3131, wet Asle] 7
L) o 2 R
¢l wHEW 3hAtollA TBX-99C/G, TBX-1993T/C
g Az AT FEEdde #He] gle

Ao = gharelglr.

X

il

ok

InEs

1) Sakane T, Takeno M, Suzuki N, Inaba G. Behcet’s
disease. N Engl J Med 1999;341:1284-91.

2) Jang WC, Park SB, Nam YH, Lee SS. Interleukin-18
gene polymorphisms in Korean patients with Behcet’s
disease. Clin Exp Rheumatol 2005;23(4 Suppl 38):
$59-63.

3) Chang HK, Kim JW. The clinical features of Behcet’s

disease in Yongdong districts: analysis of a cohort

followed from 1997 to 2001. J Korean Med Sci 2002;

17:784-9.

Chang HK, Kim JU. The study of HLA antigens in

a familial Behcet’s disease. J Korean Rheum Assoc

2000;7:20-5.

5) Bang D, Yoon KH, Chung HG, Choi EH, Lee ES,
Lee S. Epidemiological and clinical features of Behcet’s
disease in Korea. Yonsei Med J 1997;38:428-36.

6) Kaklamani VG, Vaiopoulos G, Kaklamanis PG. Behcet’s
Disease. Semin Arthritis Rheum 1998;27:197-217.

7) Gul A. Behcet’s disease: an update on the pathogene-

sis. Clin Exp Rheumatol 2001;19(5 Suppl 24):S6-12.

Direskeneli H. Behcet’s disease: infectious aetiology,

new auto antigens and HLA-B51. Ann Rheum Dis

2001;60:996-1002.

9) Li B, Yang P, Zhou H, Zhang Z, Xie C, Lin X, et
al. T-bet expression is up regulated in active Behcet’s
disease. Br J Ophthalmol 2003;87:1264-67.

10) Akahoshi M, Obara K, Hirota T, Matsuda A, Ta-

kahashi N. Functional promotor polymorphism in the

4

~

8

=

TBX21 gene associated with aspirin-induced asthma.
Hum Genet 2005;117:16-26.

11) Sasaki Y, Ihara K, Kuromaru R, Kusuhara K, Hara
T. Identification of a novel type 1 diabetes suscep-

— 366 —



— 33 9] : WX EWHT T-bet A2 A —

tibility gene, T-bet. Hum Genet 2004;115:177-84.

12) Wang J, Fathman JW, Lugo-Villarino G. Transcrip-
tion factor T-bet regulates inflammatory arthritis
through its function in dendritic cells. J Clin Invest
2006;116:414-21.

13) Frohman EM, Racke MK, Raine CS. Multiple
sclerosis-the plaque and its pathogenesis. N Engl J
Med 2006;354:942-55.

14) International study group for Behcet’s disease. Cri-

=

teria for diagnosis of Behcet’s disease. Lancet 1990;
335:1078-80.

15) Gl A, Uyar A, Inanc M, Ocal L, Tugal-Tutkun I,
Aral O, et al. Lack of association of HLA-B51 with
a severe disease course in Behget’s disese. Rheuma-
tology 2001;40:668-72.

16) Fortune F, Walker J, Lehner T. The expression of
gamma delta T cell receptor and the prevalence of
primed, activated and IgA-bound T cells in Behcet’s
syndrome. Clin Exp Immunol 1990;82:326-32.

17) Suzuki Y, Hoshi K, Matsuda T, Mizushima Y. In-
creased peripheral blood gamma delta+ T cells and
natural killer cells in Behcet’s disease. J Rheumatol
1992;19:588-92.

18) Hamzaoui K, Hamzaoui A, Hentati F, Kahan A, Ayed
K, Chabbou A, et al. Phenotype and functional profile
of T cells expressing gamma delta receptor from
patients with active Behcet’s disease. J Rheumatol
1994;21:2301-6.

19) Bank I, Duvdevani M, Livneh A. Expansion of ga-

mmadelta T-cells in Behcet’s disease: role of disease

activity and microbial flora in oral ulcers. J Lab Clin

Med 2003;141:33-40.

Freysdottir J, Lau S, Fortune F. Gammadelta T cells

in Behcet’s disease (BD) and recurrent aphthous sto-

matitis (RAS). Clin Exp Immunol 1999;118:451-7.

21) Szabo SJ, Kim ST, Costa GL, Zhang X, Fathman CG,
Glimcher LH. A novel transcription factor, T-bet,
direct Thl lineage commitment. Cell 2000;100:655-
69.

22) Grogan JL, Mohrs M, Harmon B. Early transcription

20

=

— 367

23)

24

=

25)

26

=

27)

28)

29

~

30)

31)

and silencing of cytokine genes underlie polarization
of T helper cell subsets. Immunity 2001;14:205-15.
Mullen AC, High FA, Hutchins AS. Role of T-bet in
commitment of TH1 cells before IL-12-dependent
selection. Science 2001;292:1907-10.

Frassanito MA, Dammacco R, Cafforio P, Dammacco
F. Thl polarization of the immune response in Behcet’s
disease, a putative pathogenetic role of interleukin-12.
Arthritis Rheum 1999;42:1967-74.

Sugi-TIkai N, Nakazawa M, Nakamura S, Ohno S,
Minami M. Increased frequencies of interleukin-2 and
interferon-gamma-producing T cells in patients with
active Behcet’s disease. Invest Ophthalmol Vis Sci
1998;39:996-1004.

Frassanito MA, Dammacco R, Cafforio P, Dammacco
F. Thl polarization of the immune response in Be-
hcet’s disease: a putative pathogenetic role of inter-
leukin-12. Arthritis Rheum 1999;42:1967-74.

Chang HK, Lee SS, Kim JW, Jee YK, Kim JU, Lee
YW, et al. The prevalence of atopy and atopic di-
seases in Behcet’s disease. Clin Exp Rheumatol 2003;
21(4 Suppl 30):S31-4.

Hajeer AH, Hutchinson IV. Influence of TNF alpha
gene polymorphisms on TNF alpha production and
disease. Hum Immunol 2001;62:1191-9.
Evereklioglu C, Er H, Turkoz Y, Cekmen M. Serum
levels of TNF-alpha, sIL-2R, IL-6 and IL-8 are in-
creased and associated with elevated lipid peroxi-
dation in patients with Behcet’s disease. Mediators
Inflamm 2002;11:87-93.

Turan B, Gallati H, Erdi H, Gurler A, Michel BA,
Villiger PM. Systemic levels of the T cell regulatory
cytokines IL-10 and IL-12 in Bechcet’s disease;
soluble TNFR-75 as a biological marker of disease
activity. J Rheumatol 1997;24:128-32.

Yamashita N, Kaneoka H, Kaneko S, Takeno M,
Oneda K, Koizumi H, et al. Role of gammadelta T
lymphocytes in the development of Behcet’s disease.
Clin Exp Immunol 1997;107:241-7.



