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The Effect of Genotype of NAT2, TNF-a and TGF-8 Genes on Allergic Rhinitis in Korea
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ABSTRACT

Background and Objectives : The inflammatory reaction is affected by the genotype or phenotype of genes related with in-
flammation modulating cytokines and allergen metabolizing enzyme. This study was performed to investigate the relationship
between N-acetyl transferase 2 (NAT2), tumor necrosis factor-& (TNF-¢ ), transforming growth factor-3 (TGF-3) and the
allergic rhinitis in Korea. Subjects and Method : One hundred forty five allergic rhinitis patients and 167 controls were in-
cluded. Venous blood samples were collected and the genotypes were analyzed by PCR technique. NAT2 phenotypes were des-
ignated as ‘high’, ‘medium’ and ‘low’ by known genotype-phenotype relationship. TNF-@ genotypes were classified as ‘A/A’,
‘A/G’ and ‘G/G’. TGF-3 genotype was classified as ‘Arg/Arg’, ‘Arg/Pro’ and ‘Pro/Pro’. These data were analyzed by SAS for
windows ver 8.02. Results : The phenotype of NAT2 and genotype of TGF-/3 showed no significant effect on allergic rhinitis.
G/G or G/A genotype of TNF-a significantly increases the risk of allergic rhinitis. High activity phenotype of NAT2 showed
higher level of total serum IgE. Conclusion : Genetic factors including TGF-8 are important in the development of allergic
rhinitis in Korea. NAT2 phenotype affect allergic reaction. (Korean J Otolaryngol 20063549:1165-71)

KEY WORDS : Allergic rhinitis - NAT2 - TNF-a - TGF-3.

S| £ TNF—a (gene bank accession number X02910)+

pro—inflammatory cytokine 2% @5HH-9] ulj7fA|= 2

A =27] H|ES dshe A4 eleEE d5S Wl 88k FrtEl A, ¥4 &3, Crohn's disease &
eh= leukotriene AT-EAY thitel]l Bojeh= 45" 9 954 Ado BwAdo] dEA Ja L7 W
3} tumor necrosis factor—e (TNF—a), transforming gr-  °|% 53k 288 1= #o] B 9k TGF- 8
owth factor—8 (TGF—8) &°] 583t &S slo] &  (gene bank accession number X05839)+ Oéﬁtﬂlg S
2 9r}? AASH= 287} profibrotic cytokine?] F 7H4] 71'sS &
N—acetyl transferase [I(NAT2 ; gene bank access- = Zo= &z 9lom” TGF-47} Z7lshd d&Enks
ion number X14672)% o] &2 tjalel] #ofdh= phase  ©] FFAstal 7]we] WEPo] Fxlu|= ﬂOE Karso] 9l

I &42A A thiks AXAM 84819 aryl hydrocar-  th? o5 F4k¢] thage] def#] ar, thdAde] of

bon& N-—acetylationdle] 544 Zoli= Jabg 3tck? 7k 294 2 A4 Aske] Ale] Y-S wxE 3o
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Fel el viA= Gt delEr] BjE EAelA ol
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A7) eyl olnjQls-lef| Wjdste] dH=7] nied g
b2 ke 14575 BAste] Ao SaL Y
Welof welst o2 gxkel oJFfst Y 167HE BA
ato] Uz Sk

AR FolA 74 3, 71 oo Uit
ZolA 10478 243, 63780] o dolqitt. Atel sk
ARt ol Al ATt U85 Aistal oA E Bkt
2 Y
4 =27] vl 2]

sk o] on|Qlea HEo)7t e HEML] mucosa,
edema, secretions A%, secretion) & 31 A7do] 4
27] vl F3hda 3671 S o= shete MAST
(multiple allergosorbent test) 7AAlelA] ekdel -9 <&+
d27] v Atz AekEsdth. MAST+ Mast Lumina-
tor (Hitachi Chemical Diagnostics, Tokyo, Japan) & A}
£-5}31 Korean CLA—inhalant panel2 243} 3635
< 438191 luminescence unit’} 2425 3= 7
- MAST classE 4% 3301 143~242+ class 3
2, 66~142+ class 2, 27~65+ class 102 #3131
1l 26 ©]8k= negativeZ AT Class 1 oS
MAST ooz &1, v S7gvict o thZ(positive
procedural contro) & 3tk S54%¥ U total IgE,
Z(soybean), & (cow’s milk), AlZ A}(egg white),
Al(crab), AH-$-(shirimp), E=ot(peach), oM eHacacia),
=F A7 (ash mix), A2 (birch alder mix), G
= (willow, black), 7H¢F5-(hazelnut), 93 AH45-(ce-
dar, Japan), Z5-(oak, white), EZ2 (poplar mix), =
ZFER A (sycamore mix), A (bermuda grass), 2
2l (orch), 2] (timothy grass), 8% [Rye), 7]
93 (goldenrod), €H]E (pigweed mix), Ho-3# (ru-
ssn thistle), W52 (dandelion), % (mugwort), 1#]%& (ra-
gweed), Y| 9| F3o)F(Alternaria, Aspergillus, Cla-
dosporium, Penicillium), 17%](cat), 7N(dog), vFAH
(cockroach mix), WA (dust) 12|31 F F2| HwA|

N
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A =7](Dermatophagoides farinae, Dermatophagoides

pteronyssinus) &t
A2 73 B

W -Z-0] e

FARr )tz s EDTA FHel 5 ml A% A
Fslo] AH st 20=04 BEPHEA Hystopaque (Sig-
ma—Aldrich, St. Louis, USA)& ©]-g3to M43 (bu-
ffy coat) & #2)3}1 o)A 2 HE high molecular weight
DNAE F=343lth

TNF—a (308G/A), TGF—=4 (R25P), NATZ2 (4, *5A, #5B,
x5C, *6A, *6B, *7A, *7B) o] 44 t}g4 &4

FZ3 DNAS F3das Axw-2 (polymerase chain
reaction ; PCR) ol ©]€3}3it}t. DNA 100 ng, 3=l A]
W (Table 1) 10 pmol, ANTP &&= 800 M, MgCl,
1.5 mM, KCI 40 mM, Tris—HCI 10 mM, pH 8.0, Taq
polymerase 2.0 unitE 4o & £20] 25 plV} HES
PCR #Hg-9S wHE3lth TNF—a+= PCR HHS-1& 94T
30%, 66C 50x% 8|1l 74CelA 50%7F PTC 100
Thermal Cycler (MJ Research, Waltham, USA) & ©]&
sto] 353 TEAZ F SFE A2 5 plell Neol Ak
@24 5 unit, 283 10X N 1 plE 7Fekal 377Co
A 6A1ZF oA HESAJZATE TGF— 8+ PCR W92 95T
20%, 60C 30z, 18]l 72CellA 2027t 353] FEA|
71 & =25 AR 5 plol Bgll AlgtEA 5 unit, 21811
10X €2 1 plE 7kekar 37°ColA 6AIRE o)/ RESA]
Tk NAT2+ PCR WHS1S 94C 156%, 59T 45%, 11
2|3l 74 CollA] 45x7F 353 TIHAI & FFHH AHE 5
1ol Taql AlgtaA 5 unite} 10X € 1 plE 718f
3L 65CellA] 6A17F o) ¥EGAIZTH Table 1). ¥Eg©o] &
W HESE-L 2% agarose gel, 12% PAGE gelolA 100V
2 607 =< A%t ths ethidium bromide® 94 sk
3 22 offel A ekl KA S Fskith

NAT2 (x4, *5A, 5B, *5C, *7A, *7B) 2] 424 o34
e

FZ3F DNAE A7 2884 AsWkS-(real—time po-
lymerase chain reaction ; PCR) ¢ ©]-€3}3ith DNA 20
ng, 4317 A1EA| (primer) 9+ 83 ZA]¥ TagMan probe
(fluorogenic probe) (Table 2) 10 pmol, dNTP =&
800 M, MgCly, 1.5 mM, KCI 40 mM, Tris—HCI 10
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Table 1. Primers and thermal condition for PCR reactions, restriction conditions, band patterns and corresponding genotypes of the

TNF-a, TGF-4, and NAT2 (x4/%6A, 6B) genes

Gene Primer sequence and thermal condition Restriction condition Band pattern Genotype
TNF-a Forward : 5-aggcaataggttttgagggccat-3' Ncol 97,20 G/G
Reverse : 5-tcctccctgetccgattccg-3' 37C.>6h 107,97, 20 G/A
107 A/A
TGF-p (R25P) Forward : 5-cgcttcaccagctccatgtcgatag-3' Bgll 64, 60, 56 Arg/Arg
Reverse : 5'-cacaccagccctgttcgegetcet-3' 37C.>6h 116, 64, 60, 56 Arg/Pro
116, 64 Pro/Pro
NAT2 (x4,%6AB) Forward : 5-tgacggcaggaattacattgte-3' Tagl 226,170, 142,21 w4 /%4
Reverse : 5'-acacaagggtttattttgitcc-3' 65C,>6h 396,226,170, 142,21  *4/+6A,6B
396,142, 21 *6A,6B/*6A,6B

Table 2. Primers and TagMan probe for real-time PCR reactions, and comesponding alleles of the NAT2 (x4,x5A,x5B,x5C x7 A *7B) genes

Gene Primer sequence and thermal condition Probe sequence Genotype
NAT2 (x4,x7AB) Forward : 5-ggagaaatctcgtgccccaaac-3' VIC-tggtgatggatccctta-NFQ NAT2:4
Reverse : 5'-ttgggtgatacatacacaagggtttatt-3' FAM-ctggtgatgaatccctta-NFQ NAT2:x7 A,B
NAT2 (x4,%5A,B) Forward : 5-gccttgcattttctgettgaca-3' VIC-atttggtccaggtaccag-NFQ NAT2:4
Reverse : 5'-ttctttgtttgtaatatactgetctetcctg-3' FAM-atttggtccaagtaccag-NFQ NAT2:x5A,B
NAT2 (+4,x5C) Forward : 5-actggcatggttcaccttctc-3' VIC-ccgtcaatggtcacc-NFQ NAT2:4
Reverse : 5'-cccagcatcgacaatgtaaticct-3' FAM-ccgtcagtggtcacce-NFQ NAT2:x5C

mM, pH 8.0, Tag polymerase 2.0 unitE 4]o] & {2o]
10 p1¥ %5 PCR Wb RHESIth o3& 92T 16%
60C 1337t iCycler iIQ™ multicolor Real—Time PCR
(Bio—RAD, USA)< o]g&sto] 403] TFAI7|HA 33
A% TagMan probe?) binding %] w& 3z
st FxES Jstlth(Table 2).

NAT29] %33 #4
Meyer 57¢] Who] u}e} Table 37 o] 522130
utg} T3S slow, intermediate, rapid & T-E38F%th

Serum IgE, A A}, 3AM: A58

Serum IgE+= PRIST (paper radioimmunosorbent test)
2 IU/mL 99E S4830a sA seake) 352 CBC
(complete blood count) with differential count® 1 mm?®
T ST ASS F WET F 4RSS SPsc

ox RE A=
Windows ver. 8.02

At

1z

i Hu
rﬁ

%%}H slE Jskal SAS for
7IAE AN AR BE
[e)

Qo] it whHSG FAS AASIelEE, AE5HSR A
T A} 2] HAAE t—testE AEIT WA
W= chi—square S A8akitk 2 F30]
serum IgE, A <22}, AN Af-8ol nRE= gk

t—test == ANOVAR FA31t) njel&ua= de=

Table 3. NAT2 enzyme activity according to the genotype

Genotype NAT2 activity
w4 /x4 Rapid
x2x4[2x5A,B Intermediate
#4/x5C Intermediate
«4/«6AB Intfermediate
«4/+x7AB Intermediate
=5A,B/*5A,B Slow
*5A,B/*5C Slow
*5A,B/*6A,B Slow
«5AB/*7AB Slow
#5C/#5C Slow
«5C/*6A.B Slow
*5C/*7A.B Slow
*6A,B/*6A,B Slow
*6A,B/*7A,B Slow
=7A,B/*7AB Slow

7] 819 ¥4 718 odds ratio(OR) 2 E@sgict 44
7 NAT29} TNF-a 314 o] del27] vige] m)
A= VTS AT BT dEE Frkeb] 98 multiple
logistic analysis® AA&3Ath SARA A3} p—value’t
0.05 vkl 7% ol How st

E 1t

H 3241 15.5A1(7~964) AL iz
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26.8+7.841(13~71A) Atk Ak A2 164.2+
9.3 cmZ 72 168.5+18.3 cmel B3l ekl gk
A=E $Ao] 585+11.6 kgl ® tixTe 61.7+
12.1 kgoll vlsl ozt A9lck $xre] 51.0%% 3ol
R 22 62.3%7F HdolAtH(Table 4).

NAT2, TNF—a, TGF—R 2 &al|27| H|H
AR FollA 507 (35.7%) > NAT2 slow 0131
1“3(50 %)< intermediate 30|21 197 (13.6%)

L rapid F8o|tk & FollA 55 (41.0%) = slow

Table 4. General characteristics of study subjects
Controls (n=167) Cases (n=145)

veriable (Mean=+SD) (Mean=+SD)
Age (yrs) 268+ 7.8 32.4+15.5
Sex, n (%)

Male 104 (62.3) 74 (51.0)
Female 63 (37.7) 71 (49.0)
Height (cm) 168.4+t 8.3 1641+ 9.3
Weight (kg) 61.6+12.1 58.5+11.6

FEolar 578 (42.5%)2 intermediate o]

227(16.4%) 2 rapid G|t Ay tixae] NAT2
3 e st o)zt #EE A gttt

gl TNF—a7F GGEol 121%(89.0%)<]%laL
quu 1297 (80.6%) 0.2 Aol GGEol 23t

Al Bt (p=0.0483). TGF—8 32 F38& 1660
giste] BA519Ed B5 Arg/Arg¥d 02 Arg/Pro
Pro/Pro3e] st W A oo} L =27] nidze)

]
FHAS BAE 4= Q9 tH(Table 5).

L
T

L 27| H|E Lo 0|X|= QIS0 Cist CHAZEA

/383 NAT2, TNF—a 44 §3S SHATE 5t
+= multiple logistic ¥4 23 TNF—e F328 A%
Fremd = (p=0.736) ollA Ll =7] vl FFE v
x]" Aoz Yeth TNF-e7} GG #39 49 AA

L= AG 130l vlsl &Hl=7] v)gdo] oF 1.949) sk
NAT28/39 e del27] udzt /23t J‘{r?ﬂ_/‘é%
Hol|#| &3ttH(Table 6).

Table 5. Distribution of NAT2, INF-¢ and TGF-3 genotypes of cases and controls

Number of subjects (%)

OR (95% ClI) p-value
Controls (n=167) Cases (n=145)

NAT2

Slow 50 ( 35.7) 55 ( 41.0)

Intfermediate 71 ( 50.7) 57 ( 42.5) 0.73 (0.43,1.23) 0.2328

Rapid 19 ( 13.6) 22 ( 16.4) 1.05 (0.51,2.17) 0.8895
TNF-a

GA or AA 31 (19.4) 15( 11.0

GG 129 ( 80.6) 121 ( 89.0) 1.94 (1.00, 3.77) 0.0483
TGF-p

Arg/Arg 25 (100.0) 141 (100.0)

Arg/Pro or Pro/Pro 0( 00 0(C 00 - -

Table 6. Multiple logistic analysis result of the risk factors of allergic rhinitis

Variable Estimate SE* Chi-square OR (CD p-value
NAT2 activity —0.00959 0.1818 0.0028 0.99 (0.69, 1.41) 0.9579
TNF-a 0.6621 0.3701 3.2002 1.94 (0.94, 4.01) 0.0736
Sex 0.3958 0.2587 2.3405 1.49 (0.90, 2.47) 0.1260

xStandard error. Coding of independent variables were categorized as follows. NAT2 activity : low-1, infermediate-2, high-3, TNF-a :

GA and AA-O, GG-1, Sex : male-1, female-2

Table 7. NAT2 activity and serum IgE level, eosinophil count and eosinophil (%)

NAT2 activity
p-value
Slow Intermediate Rapid
Serum IgE (IU/ml) 184.0260.8 224.6+270.0 372.5+365.7 0.0343
Eosinophil count (per mm3 blood) 375.5+663.5 333.8+£247.5 261.1£166.4 0.4248
Eosinophil (%) 7.2+ 14.1 57+t 42 47+ 33 0.3200
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Fig. 1. NAT2 phenotype and serum IgE level in allergic rhinitis pa-
fients (n=145). Serum IgE levels are expressed in mean and sta-
ndard error.

Table 8. TNF-¢ genotype and serum IgE level, eosinophil count
and eosinophil (%)

TNF-a genotype

p-value
AA or GA GG
Serum IgE (IU/ml) 17461698 231.0%£288.0 0.5452
Eosinophil count 360.9+1758 350.0+477.6 0.8804
(per mms3 blood)
Eosinophil (%) 60+ 2.1 6.6+ 10.4 0.5838

NAT2 &M, TNF—a SXXt S8 2Ly 27| "2
NAT2 &gdo] vk 49 % g [gE+= 184.0+260.8
[U/mlo]al EAdo] &7l 49 224.6+270.0 1U/m,
g4Jo] o A9 372.5+365.7 [U/mIE NAT2 &40
FolAbE B dF IgE w7t A5 o A
< Bth(p=0.0343, Table 7, Fig 1). &% A <2+
o} FAHF HAHE2 ol9k wHE NATZ &40 =555
SolA]= A HYlou folekAl= dStth(Table 7).
TNF—a 32 32 & 95 IgE, Sk 5ex), 3AF
TS el 72

oﬁi

ot

k-
Il

A E27] vl§d SAfollA] =AA oA HAIAR] proin-
flammatory cytokineg°] 7ol vk d#A )
7179 0% Sl TNF—¢ 2 Zel|27) v9d shxbolr] &
Zhettta 24 Qlek? o)9h ANkE Al TGF—A+E anti—
inflammatory cytokine©.& R1%91,” o]= Z& A3
< EAME 959 bt kY Cytokine59] expression
< Zdsk= & @AI7} oS codingshks AR A

2t %63 O % TpeFst Ap=oll &gt dEl=r] whgell fAk
frol Fad g Fhs A% wag v glon? &

091,

#27) g%‘r 0]9]¢] WA wi= A A3l o9}
R A §30] Fas 4R iy wuel 3)
t}1? Wang S1V2 ok 2 7] nlde] whAlol] HLAL 3+

FiJo] BRE|A] 9RJcH(Table 8).

BHed 2
bl Harshoint 2 AtellA ZA}L T2 98 ol
A SR Tl NAT2 %388 E¥ols 93

zjol7} #AER] ekgktl. N—acetyl transferase II(INAT2)
= o] Aol #oI3h= phase 11 424 Al tf
A= A A3k aryl hydrocarbons N—acetyla-
tiondto] HAE Fole 93-S &Y §AFo)| wel %
33 (N—acetylation B45)S rapid, intermediate, 7L
21 slow acetylator@ F-53H}” o] 4421= SLE, U]
75}01— HL%LOL 4 HL}\(EL]_ tiﬂo ol‘:_ 74 oz E.TLE]OJ
de=7] e tabel= Jal% sto] o =7] v9
,‘L_]-];/_}Q;qu} o]-;d o]

< 7Fs3E AlA}o}OﬂE} 2 Oﬂ?oﬂﬁ ARgl R
21 TNF—a &= #AfrelA] GGEol 89.0%%aL o
oM 80.6%% FARFA GGHol FolahAl B A
UEREIL (p=0.0486), 98 5 23 thazk 22ofA
T US93E 1.94(0.94, 4.01) (p=0.0736) O & FAlstH
AYE W TNF-a F44F f3o] d=19] dej=7] 1)
ol FoJ8t JFE A Aoz FAFHLE TNF-a
= GGEo] &Ao] wal GA T AAZ0| EAo] ol
TNF—q o] ¥u]go] S7leh= 2oz 4e4 rk? TNF-
at 9% W] vl Fod AT shs Zlow U
A QAL w4 del27] vdelA] v H mast cellol| A
HlEE Aow 49A] 9a'? dulerd 95 S
mRNA 2&lo] F7}s= Zo] Buwo] glont® 7 &
%1% (genotype) ©] L& 27] v WA ofw gt JIFS
w7kl gk 9= Al Sick Gentile 5(2004) 2
TNF—a #4o] 52 43 (GA = AAR) S 711 o
ool A e 27] u|e] 7Rl folsh Wrkal Bal
a19131,? Zhu $(2004) & TNF—o 4237 227
HQvl= ghexde] gicka Eﬁwv}m 2 AT A=
ap 2elo] fA 98 2ARlaL el ol
AR} ThE A ooz dlo] o)5 dgtel Ak
A& D) A zZolel| o8 vebgE 7hs, 2)
AA} GAJo] Wo Alghe G3A; GAdo] 5 ALl Hls)

TR 4 019 A 7)Aol oal] 935]8] TNF—a *
H7E =& 7FeAd, 3) A9d, #EA aglo] thE e}
ksl YehkS 7hsA 5o dio] 7 Zlow
FEEAR 2 AT Ao B AT §43
o st AAR gzl 5 ekl TNF—a
Hako] thEx|, t2oky oj@ A thEXef thet H-e 3t

>~

=

[e)
IS

r-{n:
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A goks Alsdo] gl
Aodes AL REFE Al sz o B
Aol tigte], TNF—e 9] #H|Zolvt 845 3 AL
s A7E Bl U Fork e 20w wEh
 AgelA aEE §AR §8 ol de=r] vgd
of JETS WA= theE T3 A} st FAREA
Aghd o] shtE sk
] 7} Qth= x-ﬂzs};ﬂo] 9lo

che,

A E7] vHe gy elA EFEsH
HOU7] wlell $AF e e o
Auk el TR EINT g RToAE
vl gk IHARE AAISH] kot dwl=7] vlg §
2t gzt e® ZFES 7hs/dol it olefd ¢
tjz=tel] A7t EdtEo] ARyt Addo] HojR= ek
(toward nul) .2 77} A4 Fojw wah £ 5o

o it
o
%
Q

N
T,

A P SRR A Aol o & 7Aool Alth

TGF-B % #4590} $hwsh thzwo] A4 Arg/
Arg¥d o UER} el =) wigidte] B B 4
k= Aleto] glgitk o] fA} $euet Apye
o] e =] vlddel wX= YIS A7) s o
u]—O /“/] ’[;H/\]—}(]—j]— 3 Q3 El— o7 -%_]’1_ 1;]_

AT A F8e EF IgEY] skel FFE A=
Zow wawo] gty IL-13 A e o
Ao F dF IgEell #d 9 X, CTLA4
o} FCERIB 44} thgAde 2] $ixjolld & dF IgE
o 8-93F S m|x= RNoF BuEo] kP B o
TolAE NAT2 42 SAo] 52575 F 85 IeE &
b feleA SUkeHs Ao BEE Rtk NAT2 24
o] FE75 IgE7} S7kslths AL o248 4l &
gl 27] &9 conjugatione] W] Ha= IgEel oJF ¢
g 27] ko] AA Y= AAkshkz Adfelut o] of
& BHae A9 Qs Flom Atk EF Akt Sl
ﬁg 6} ]/\E].u] T /\Eﬂgo]c xﬂ]xﬂe iﬁ 3} /\].%lo]
Z35o] 9o serum IgE F5ol QS v|HS 7164
o] Qovt olelat o] AH o] TFEE A¢ B¢ &
AHE S7W4A toward the null bias7} oF7| =5 o]
o] NAT2 542 we} serum IgE
&k 2o 7F YEbts 7

gzl 72
S 7107 Foer)
2 AT E gEET] %

o) oJsk 7S MASTE
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=439+, H CAP-FEIA (immunoassay capture
test—fluoro enzymimmunoassay) 7} J&2] AALR AR
Ha k. Tang 59 Bie] 2Jshd MASTY wiftEs=
51%, EolEx 84%°]1l &8 73%< whd CAP-
FEIAT WS} 57%, 50157} 80%, 82 7T4%= X

1k CAP-FEIAE MASTS} Hlwajs wiztes
EANE Bo|kE W 588 7 AT fAkskaL, 7H4o)
MASTel vl3)] vl 23 del=7] 34 s 4e27]

A3 HE A7), 717, Aol wet e FY 5
& agfshy 2 el AR-E MASTZF CAP-FEIAC]
Hlal] A4 HAPE ofdehs A ol gell= & Aol7t Q=
Aoz ket g & Aelxs MAST A3E 44
7 S0 E FEESl7] wWiEel MASTZF A&t HAR
o7 ok

N
ru

1 Sqle] L =27)
o %‘H 1 NAT?2
Eis Fo] gl A
vt TNF—a 5-3dA80] A4 ‘ﬂﬂl%%ﬂ ol
St JEE vAH, & ATE T3 AVIE TNF-a 4
O
=]

o)
o
il
I,
fll
L
=
2
e |y
X
_g

Aol kel 2] Wlgdo] Hol whysk=rt sk 7}

2 fmel AT B 1Y Bt g Ao

o
b -

NAT2 &4o] =575 F 8% IgE7t =2 Ao
ER NAT2 &4o] g3

IgE@r A 27] qh-gel 93
u|x|= 71739 oisk A7 Bk Ao FhE)

il

S8 o s g =7) ¥ - NATZ - TNF—«a - TGF-5.

o] =% 2005% FEUEw AR gAY ATFH] A
ol 9J5l] A% A3 (This work was supported by Chung-
buk National University Grant in 2005.).
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