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—Abstract

TISSUE LEVELS OF INTERLEUKIN-1a,
INTERLEUKIN-18 AND TUMOR NECROSIS FACTOR-a IN
PULPAL AND PERIAPICAL PATHOSIS

Hyun-Jung Ko, Kwan-Hee Chung, Sung-Sam Lim

Dept. of Conservative Dentistry, College of Dentistry, Seoul National University

This study was designed to examine the tissue levels of interleukin-1a(IL-1a), interleu-
kin-1B(IL-1B8) and tumor necrosis factor-a(TNF-o) in inflamed human dental pulps and
periapical lesions, and to determine the relationship between each cytokine and pulpal
and periapical pathosis.

The pulps used in this experiment, were obtained in routine endodontic treatment and
the periapical lesions in periapical surgery after clinical diagnoses were performed. These
specimens were divided into four groups as normal pulp group(control group, n=9), acute
pulpitis group(n=9), chronic pulpitis group(n=10) and periapical lesion group(n=18)
and stored in liquid N,. For extract preparation, tissues were finely minced with a scalpel,
and the fragments were incubated in 0.5m¢ homogenizing buffer (0.1 mol/L potassium chlo-
ride, 0.02 mol/L TRIS; pH=7.6) for two hours and grinded with glass homogenizer. Debris
was removed by centrifugation and supernatants were immediately tested with enzyme-
linked immunosorbent assay(ELISA, R&D Co., Minneapolis, USA).

Following results were obtained ;

1. The concentrations of IL-1a in all experimental groups were significantly higher than
in control group(p<{0.05). And the concentrations of IL-la in periapical lesion group
were somewhat higher than in two pulpitis groups, but the differences among those
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groups were not stastically significant(p>>0.05).

. The concentrations of IL-1B in all experimental groups were significantly higher than
in control group(p<C0.05), and all the experimental groups expressed similar concentra-
tions.

. The concentrations of TNF-a in all experimental groups were higher than in control
group but only the differences between chronic pulpitis group and control group were
statistically significant(p<{0.05). And the concentrations of TNF-a in acute and chronic
pulpitis groups were higher than in periapical lesion group but only the differences
between chronic pulpitis group and periapical lesion group were statistically significant
(p<0.05).

. There was significant correlation only between IL-1a and IL-1B in periapical lesion group

(p<0.05).

Key words . pulp, periapical lesion, cytokine, interleukin-1a, interleukin-1B, tumor necrosis
factor-a, enzyme-linked immunosorbent assay
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gttt Algd QR ofyg &5 Wout
o] A 2 XTeFAe] Wl #H3l=],
AAz AgI2EUL P48 X, T
A X, B M¥E, FAAHE 52 immunocompetent
AE7 A L A2GH A0 SAHY, o]
ol HiolAe HHNEZo] uj-g L]
ojdrs AL 93ty

¢ AF Bdo] Now 2o FFIH
A2 FHYd 945 FFFE o0,
HIE AlFo] Xod¥Aet SFHFF WA &
422 Fgsta, FFFE FSFAX A
FsE FHol7 AT, g FFAES
AF FZte] AR M e EeiR vt
A1}, Lipopolysaccharides®} 22 Ald 84%
AAHo 2 FIFNEY] FF-FELE dod F
AR FFH e o9 Fon EJFF prostaglan-
din E.(PGE.) ¢} #-& arachidonic acid®] tiA}
ABEE 9434 SHFFY FA4 4%
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EAQT Aoz AZHAY. A A7 34,
A A7} AAMEE cytokineolT . EBaEle
TeFgt 2EJAEC] FAHL it F o]
23 FHNA BE X5 L 2L o
Foz ZEAZE WA AFHAEE g3 A
A== cytokinedl] J3A FFEFIE LAl
"o} 43R up o Ald® 19 AELS
IFHEE AF3A cytokined] AAHE =
Fch "9 Cytokined, B& A2 T HAY
23 Ao glojAM, MEZY F5age] H
FAGEZolt) HZ A7 g5, o] drlF
wlde Mxol AR Esiet #¥dE g
el A3st wkg-& AP, G E9}
M E7F S5 cytokineS THES] WO o
S A X 758 AT AHLS F gEA
2131, 71 % interleukin-1(IL-1) 2 tumor nec-
rosis factor-a(TNF-a)7} B°] AFH =
o], o|5< neoplastic cell® F3AF|IAY 3
AN, AT, WA E, A E 59 tar-
get cellol hormone¥®} 2-& 4L JEpIT?,

IL-12 %& AEE3 345 Yeied, 2
F AfotAE 4, Agut s B3}, FFF
23 Fo] X4 B XA weld #o

i & & Qloh IL-12 AfrolAEd o3




A A== prostaglandin E;$} collagenase®] A
A8 AFe, ZFAXY ST FTA XY
gA3 2o ddo] Yo, HZ £ endo-
genous pyrogen, lymphocyte activating factor,
leukocytic endogenous mediator, mononuclear
cell factor, synovial factor, catabolite, proteoly-
sis inducing factor, exodermal cell derived th-
ymocyte activating factorg°] IL-1 group®ll
&3ttn deiA . Molecular cloning®ll
A% AT & IL-19 F 7HAFe] FHH

e o]g& 47 [L-1g, IL-182 &2A U
onj, ¥ 7129 & {FAA | 93 e,
0]E-& 30% ©]3}+9) structural homologyE %
At Y AEFE7I A¥ea, L
AESA 28-S JepdP ", TNF-a9 A&
8l& 28F A osteoclast-activating func-
tiono] X4 Z X2 @A el BHeld A FTH
& 4 AUtk TNF-ax FZFA calcium®
FYE FEd T2 AFFE Tk 9454
AN FaT JEE Fo?.

o]E cytokineE-2 bacterial endotoxin lipo-
polysaccharide(LPS) o} 3l w33t o2} A
¥ o} G M R o5 YAHH 2=, LPS-produ-
cing bacteria’7t @54 AF ¥ X29A#Y
Walo) fojcia & § glom e 4FA4
A4 2 AZTFAPAAE cytokined] X7}
A JehdEd, ol tAANEI ol EA
3}7] wj&Zolct

o]3]% IL-13 TNF-o%} #¥d 7|dEL
A5 2 ATaAPNAN dFHAEF T 2 2
¥z Bao] Fa3 4L o 1B
A4 @ AZGAFNA BAEHE °]F cyto-
kineE9 E¥XE 233t AL vl$ Fa3t
A B3SAE, AX S 22L& JETHH
wgo] 7128 ¥ HE PHEL olE cyto-
kineE 27 ollz g 84 Y=
L 0S5 37] Wi AFEIA gt dE
EW o|E cytokine ¥4 AMEEHE A
A EE IL-2, IL-6, IL-79] M E 9T S
4 913, AgotHlEE fibroblast growth fac-
torel AN AT & F AR, FojdH
A7 %7} 4% enzyme linked immunosor-
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bent assay(ELISA)9] ¥2= o]2]¥ bioas-
sayq] @AS FEY F A=, o] HYEy
4 Wi e HAE3aA = cytokined] HE
I AL 7HeEA Jo.

ELISA(Enzyme Linked Immunosorbent
Assay)© ZZ29] S, Avrameas®} B. Guilbert,
2999 E. Engvall®} P. Perlmann, 183
vld =9 B. van Weemen¥} H. Schuurs 59l
A 197184 AFo2  AAHUT
ELISAE 3919 A3 FAo FA A
5ol stedl, ol 4-3H A, 2%
A &L ot FAE FE317] A, ¥
EE FAE solid phased] TFAFE WES
ga g 3t FAE #AE37] s solid
phased] Y& IAATIL Fxle] H wt
€A1 & enzyme-conjugated antiglobulin$
718 ¥ HAF substratest ¥HA]A A
A & A9 & SHJIY.

B QTN e A4 Xole} AFHo] Je
ofol| A dE e, XA EF] Qe
zolo| A AZG HAE AIPF o A2
G AE ELISAZ A3t Zhz}he] 23 oA 9
cytokine59] X & ZA3 3L o& vu3H
T 9] X7AE A7)l o] & Hildle vlojr}

I, A7z 3 2y

= o

EEEL S EEE EREERE DR
gxje) 2879} Helolx Fel TBAEF
g A5zAT 1879 RololA Bl
ATUrEE de ATVYLE oA

1) 32 F&
@ X=X &

Rubber dam$ 38-3t9 X|o}& #4713,
B9 2@9E MNEE APFRY. XFE
A7) 41 ¥uF Y A7 +
A=, st 7l YA2H, =5 G2 Y
2 %9 barbed broachS A3l L4 H L,
w4g X54E liquid Nl 2@sgc. & X
ol T Ze A4 AAE AR 933
AGE WA F @539k (1) 48 0188



AL (2) 7% gutta-perchas ©]-£-3F
2474 (3) ANAFAAIIE o443 X
g AL ) F5Y A& =9 B=E
I3 559 ¥y £3; (5) AFIHE AL
3 X3¢ o] AAL (6) EFINES-ZHAL

Y, ¥, gAukE, AVXNFAEHHAL
SoA B4 HHd £33 FF] HEo] gle
x)opol| A gt 97l 9] X FRAS AFAFE
RG-S W ARFHZAFT)LE
ARRE T FEHAL e L8 A 07
A wkg-Ehe, A% AREE 34T Ay
GGG H AL A AR olr ) e A7l
A REg3teE 97e] XolE FAXNSFPToZ
73, FYHA =5 LG HA A ukg-
o] AV mekEty, AV|AFARH A A
AR & AFAA ¥E3AY A
WHE-8LA] & 10709 XjolE R AFFTEoR
LS L=
@ A2EHHD =&

A2 FEA 28eE 53 oW 18719
AR LE(FolzE, §olF, ¢ 5)E liquid
Nl 2 &34

2) F&E Nal

24 D A2 HAE scalpel2 2A A 1,
0.5m¢ homogenizing buffer”(0.1 mol/L potas-
sium chloride, 0.02 mol/L TRIS; pH=7.6) 9l
F Azt Fol ¥ F glass homogenizer2 F
L3HA e} oA A 2 zZF o] g3
BAHL HEIF ga=o] AT, MED A
EoA cytokineo] #EHA "k WA= €

AR E AAS}L FEHEL AUk

3) ELISA

F2E2& R&DAHMinneapolis, USA)<2)
ELISA kit& ©]&3 #4349tk 429 cyto-
kinedl Wit ELISAE Z+2+9) cytokineo] o)dh
Sol3t TdUEEH FAE I ™9
AYEHYLo R o] R0 Yot o] AL U] &
AZA Z42t] cytokined] thE dYFEA 3
A2 coating® o] U= microtiter plater o)A
sk
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A WA GA 2, standard$} FHE§ sampleS
Z}z} 200p£4 microtiter plate2} Z+z}He] welldl]
231, adhesive stripCE @& F AL0A 2
AIZE FolFth. 2A2HT wWE FIos
plateE FARIL EE Fo] Z}2t9] wellS ¥]
1 FAE buffer2 FAS= FHS A A
ettt F A SA =, 2429 cytokinedl

8t conjugateE 200ul¥ Z+7+e] welldl B3

adhesive strip®E Hol¥F e & A2 1A
T Fol & F FAARE Al ¥ AP
Al AR AR, 212e] welloll 713 942 200
wed 23 ALolM 2083 FHFERL, #HA
2o 2 7}+zhe) welldll stop solution-g 50ul H 7}
g ¥ ulZ 450nmE setting® microtiter plate
readerol| A optical density® =33tk
7] A€ conjugate= horseradish
peroxidase® ZAYAIA F2, 2429 cytokinell
3 G284 FA o), 713 £4-2 hydrogen
peroxide©] 3L, color reagentt 2N &Alojt}

4) S 24
Mann-Whitney U test9} t testS Z3}
43T

m, i+t Zof

Zt ARATAN 53 429 cytokined] ¥
< 1, 2 3 4949 A%, 7+ AT
BHiS ¥ 59 e}

H22ET 34 =5 HAFIES A2
DHAT EFNA 229 cytokined] BT Fhol
o4 A =% (p<0.05), IL-1a9) E$
AT 2Tl M B2 FAE Ueshda
2o 2 FAXNTIEE, HAXNFET w2
Uelgtoy ol #3te A4 f9d4Le QL
A3L(p>0.05), IL-189] S FAXNFLTNA
71 L 3 YR, dgos X
FEToIPon, NTEHHATAN HF RS
FAE Yoy oS E 54 79
AL YAHp>0.05). TNF-a2 ALl Tt
AR FG TN NZHHATETG F-294 A
£ @& el ot {(p<0.05), UHA T



Table 1. Concentrations of each cytokine in normal pulp tissues.

(pg/mg tissue)

Sample IL-1a IL-18 TNF-a
1 0 1.38 0
2 0 0 1.53
3 0 0 1.09
4 0 0 0.86
5 0 0 0
6 0 0 0
7 0 0 0
8 0 0 0
9 0 0 0

(pg/mg tissue)

Table 2. Concentrations of each cytokine in pulp tissues diagnosed as acute pulpitis.

Sample IL-1a IL-1B TNF-a

1 63.96 1 0

2 16.33 16.25 421
3 15.12 15.55 10.58
4 14.31 9.40 0

5 13.50 10.25 4.25
6 4.71 35.42 4.22
7 0.88 55 2.71
8 0 147 7.83
9 0 0 0

(pg/mg tissue)

Table 3. Concentrations of each cytokine in pulp tissues diagnosed as chronic pulpitis.

Sample IL-1a IL-1p TNF-a
1 38.88 3.46 15
2 8.12 0 0
3 7.67 63.33 0
4 5.67 7.04 7.96
5 1.83 2.5 2.17
6 1.04 13 1.92
7 0.63 0.88 321
8 0 1.83 6.08
9 0 0.42 6.04
10 0 3.96 7.38




Table 4. Concentrations of each cytokine in periapical lesions (pg/mg tissue)

Sample IL-1a IL-1B TNF-a
1 79.75 27.63 0
2 66.67 2.15 - 2.58
3 66.38 2592 0.92
4 56.92 1.63 15
5 56.42 68.75 1.92
6 49.54 7.79 0
7 3345 492 0.86
8 22.04 1.88 0
9 16.08 10.58 0

10 6.54 1.04 1.67
11 6.25 1.92 3.58
12 0.83 2.17 3.38
13 0.56 5.63 0
14 0.46 3.29 0.83
15 0.29 2.25 1.71
16 0.08 0.46 0
17 0 3 2.67
18 0 0.75 0

Table 5. Mean concentrations of each cytokine (pg/mg tissue)

group mean concentration+ *SEM
IL-1a IL-1B8 TNF-a
control group normal pulp 0 0.15+ 0.15 0.39+ 0.20
experimental acute pulpitis 14.31+ 10.25 9.94+ 5.66 4.22+ 1.75
group chronic pulpitis 6.38+ 3.75 9.64+ 6.09 498+ 144 7
periapical lesion 25.68+ 6.08 9.54+ 3.96 1.20+ 0.29

*SEM (Standard Error of Mean)

B2t BAA e AR p>0.05).

FANFAE WlNE IL-1o7t 78 Bl
A=Y, 20 2 [L-18, TNF-a&0]l 3l oH,
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Agukg-ol APL AAsE A I
T, AR, AAE 52 Aol Gojdrt
A4 g9 Agube el me o
AN XY M ER StojF 9FHALERY
cytokine S AJAF8HA gt} o cytokineE F
IL-1q, IL-18, TNF-0 5°] X 2 X3¢ £
AFASI Fho] ok GHA itk
IL-12 o3 71X M EEH 28-E picomolar
(1072M), femtomolar(10™*M) FE=FFolA
= Y ¢ e vl 28§ cytokineL 2



E5uHsF AQEkge Fad AN,
A9 RE F79 ME7}IL-1% vh-g3) g4
AX, 93 AX 43 A%, 39 AX, d4
ol W] AE B HXE, T AXE, 382 A
¥ E0] o} cytokine-S AT} A ot
o]E AXEHEY IL-19) AL A9 lipo-
polysaccharide$} 22 thgt A58 d ) it
Hrg-o 2 gojdrii AztEojR| =], o]& IL-
10] A&FHo g AAAHE EHo] o7 W&
O] 1;]_17.23,24)‘

IL-12 d=+ 84, 4 MXE &4, natural
killer Al ¥ A=, prostaglandin 4 &, ¥
%, acute phase @33 #-2], adrenocorticot-
ropin 72, corticosteroid 2], cytokine gene
expression (IL-1, TNF, IL-6) T9] AE3}3
28-S Yehd =8, 3R 2E g @
NA(GE EH UE cytokine) 59 LI
arachidonic acid metabolites®] ¥43< A3%
E}zs—zﬂ'

IL-1& A8l oz gu3] FEH= F 71
A &, & IL-1a¢ IL-1BE Yo RA®, o)
T 7HAE Y A A g AT7EL
B2 =38 Hojx gled), (IL-1p7F ¥ 4837
ERE gl 329 IL-1o7t o 283
aHRE Jeiddes F30, 4% i385 4
Bige F32) ole otz Fi Aol
g27] qEd Aoz QA

IL-1& ZA%zAY ] HfoHEE 25319
& cytokineE°]Yt matrix-degrading enz-
yme® prostaglandin E.(PGE») 9] A4& f &%
3l o]H§ AAEC] AFEAe FAId F
23 9 A Eo. IL-19 23] g
285 B FEL oy v o AAHE
prostaglandin(PG) ol ¢}3] £AHY PG &
tiAtel] vl F23 J&L 3ok IL-14] 93]
o715 FFF SloiA e PG FEdl g
AT B2 =3 Boj1 gtk 2R Y in vitro
ATl 93 PG §4d9 Aol IL-19) S &HS
ZHgo] ol d Q¢r njAA| Yty B
PP, & AT = PG &9 Aol
IL-19] S§FFFES FEFoz Addda
B33ty ®, olo] t)a] Garretts > F 9
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FAZE o831 in vitrodlA AFF A
PG7} IL-19) 538 FUAA 2 285 o
A 7194 71e A, IL-1L ZFFILS
el = glojA PGE ¥t=A] I 2 31A)=
getn Busi o @ A TFS
1A IL-13% PGE A53ES 7HHde &
T GRG0, [L-19] FFF g e
osteotropic hormone 2] /35249 A=
BRHo g ZAg=H, IL-13} parathyroid ho-
rmone Atololl = 78 ¥ F528-0] YERdTiaL
5)_3,_5]91;}_41).

TNF-a= 4 AlXe} A3771 AlF lipo-
polysaccharide®] W3] ¥k-3-3td AAHo] A
frotxel FAHEE A3 collagenase,
PGE;, IL-6& XAAA, 2¥x3& stz
EEFE AT cytokine & 2 IL-13} v]&3H
AERE FEE e gEY, [L-13 03}
A2 TNF-aX in vivo¢} in vitrod@ojA &
F4E £3%0a BauE o [L18t
£ 1008114 10008 A= 33 EHE e}
A}, Stashenko 5 Ozakis2* IL-13}
TNF-08] 4528 i3] 73, IL-1
a$t TNF-azt, IL-18¢} TNF-03te] 352H-4-0)
dojdt= AL BustPAT, o] 7] o)
A 422 w7l Ao 3k, IL-13 TNF-
a Z2Zte] A3+ indomethacin®ll 9}3) FE3
o 2 AdsEE ¥, o] 539 45342 indo-
methacin®l] &3] $AA AFETE AMde
o] ’¢%289] PG-dependent pathway©ll 2}3}
YA EG FEF § YA FoE0,

Cytokine2 Q&3 E4& o] 83l W,
A 548 o] 83t W, =879 g
BAAFo R AfPste 5L ol &3 Wy,
2831 mRNA9] AALE FE3= WY 58
A 4= itk gAH o2 MESHE B
(bioassay)2 ®-9- 178} cytokined] A&
3 28-S PAEE FA-ol A FHAT A
AA I olAo] Hojrxitke dHo] U A
B34 E43e 28 9983 £4(mmu-
noassay) & MA@} FolAo] 430 &
A4 Qo BYEy EMe BAN3ax =
cytokineol AF Ao 2 ARd JESEFN



US4 GA ] 28-S o831 cytokined
AE3 e Wioltt. F2 A HE Wde
¥ 712 571 i<, enzyme linked immu-
nosorbent assay(ELISA) 2} immunoradiomet-
ric assay(IRMA) 7} 2R ]t} 845t immuno-
radiometric assayt WA FHLLE ol &
3 Folrz &4A 9dE & glu ¥
A7 830, B3 7|7to] v ¢ ok 9y
W&o ELISAZ} ©f ®o] ARSI o,

Stashenko 3% A% o|d =3
A IL-la, IL-18, TNF-« $9 =&
ELISAE o]&3] 73 AF o599 Fx7t
AgzxA vE f94 A =4 JeElga
B34, Lim §72 IL-18%} 29 95
o) #AA did ATFIREH 9F0) I
ZA M ARG FAZUA 5L FE9
IL-1p7H A ET T 33, Se) JE A2d
Wi A F4do] gle 2@ HAKET ¢ 5L
Fx9 IL1p7t dHaEgn ey 543
o142 glka 3]} Barkhordar 542 IL-
18 X2 WA WAL Aol =)ol #
Aol A T3t Aol A" RE
A2 WA IL-1p7F EHE R e, IL-18
9] T} YA Ao} 279k BAIVE floka
Busqo £ APoMx Fgow Agd
¢z vl F4 B HAXFEo
FAgE X227 X2EE A 23 A [L-10,
IL-18, TNF-a EF F94 A & F=E
e AT

Yavuzyilmaz 5" X&dFRA IL-18,
TNF-aoll i3] A73tded, IL-1pE= AFd)
ALS-E BRE ZFA AEEY99 Y TNF-a=
A A8 =35 Al Mut &I}k
B33k £ AYdMe 2a¥ae B¢
IL-1pE E& A HEHAL IL-1aE 18
dF 1699A], 28] TNF-ax 184%F 114
A AeHAeH, AFFE 7Hd A5-xF 9
7Bt IL-18€ 19905 1791914 A& =3,
IL-1a9 TNF-0= 19495 149914 A&t
(% 234). & IL-1p7F 713 B dold He
HAAL I gL o2 IL-10% TNF-a& 2 2, Ya-
vuzyilmaz®] A7} FAG 2HE B F ¢
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Matsuo V& ZHAEF gL A0 A&
Holl A9} IL-1a, IL-189 F=o &) Q73

=, 22 F4EQA IL-189) =7} IL-
1lo9 FEETD F WiAE E%ow, IL-1a9)
Be L THT A2QAA & EFsA
B FEdd vg FodA JA & FEE
Het e, ol IL-1p9e 28 IL-las
Ax9 A3E e 2 EA5l7) g A XS
Bol Rl U= FoA 28A gL s
Ho HF FL FEE U= Rolgtx 3
pi=

Wang 522 839 active staged] A 79 <)
272 Jeudes 29 FF5F 53 Q)
N3t ATE 53 active stagedlAE IL-1a7}
IL-1pl ®l8 f 93 A £ F5EE Y
vt [L-1o7t 7H8 $8% 988 $gu B2
stRed B APoA FdF9 active stage$l
FRAXNFITY BAM-BAF F94L ¢l
AA - IL-109] =7t o #A4 U A3 o
A3t Adet 4 ok

IL-1a%}t IL-1BE B3 AT QlojAE
Ald =o] 1o} $t=H], Matsuo 59 X
HEdg o] 8% 4¥H Stashenko T2
FZ 3 o|d 3L o] &3 AHAME IL-
1a®] FXxo H3EA IL-1B9) &7t 4 Y
eyl March 52 84319 g A %7} IL-
la mRNARET 108 B2 IL-18 mRNAS A
Agtha B3g Wi, XL FYS o] g3t
IL-103 IL-18¢] =& ¥]Z 3 Masada 529
ATdAE AEE Y% F oAM= IL-1p7}
Edou Fx9 glojAe IL-1a7t F24 A
ERTn Bu3gc ol BYxE Ao
ojgt AHOE Masada 57 IL-19) AA0)
#odte 4 AR 98e AAEAY. &
29 AEJ EA5ts 44 A¥E IL-1&
A=t o] IL-1 % IL-1a7} EEE 214
oo, B AP e B 594 Heupe) 2ol
FRAFETH AR FITINNE L-1aH
IL-188) F=7F & Aol glo]l Yehgoy, X
o HATdAE -HE FAF F4Le ¢l
KA IL-1a9) F=7} =4 ey 32



dHAToE ¢ v FOE ofd= Ko}
Fo] s glovz AUAXI EAY
Aoz AZtEY, o] AY W &F HE7}
IL-la& A48 dEd ojd A}t U2
Aolgtal FA .

Stashenko+=(personally communicated, 19
97) IL-1 2 TNF-ot= 9354 ZAdA ¥
Aejo] & 9 X ¥1 55 ZAAE
epAtha 8193, Rossomando 52 & TNF-
al] Z$ Aol HHAFE 23)8 =HY
57t Aagtia Busdte] TNF-a7t 2§
%27] A9E YehFE= markerZtl A TH
E ARAA IL-1& 43, & 29 Fejztd
frol& w3k xpoj7t IS B2, Stashenko?
A3 215 AHE Yt £33 TNF-a=
FRAAFEEZY DAXNFETZAA ASEEL
THET & 58 HYoermg x7] AP

3L

Aol FE7t Ago] 431 ¢ Fo] FrEG

=T Rossomando®] 2#¢} X 3= AHE

BYA Z F BF 9] FE7} vl vro} (L
5pg/mg tissue) H]E FAITHoZE {FA
NE Aol BFEA B2, AEFFHoEE
ojn)7} ity Azt = A th.(Stashenko,
personally communicated, 1997)

23 BAC oAE ASd HaTAAY
IL-1a$} IL-1gAtololl A & FAZ de
Aoz ety g 344 oM e 28R
e Ao g yelygt o] 3= Stashenkos™
o], XF Ago Uiz AFoA, IL-189} TNF-
aAtolo] B A o R A=
02 AFo|th. A o] £go f o} B2
A7 899 o= Adr

B AYA 4FA8 T 2 X2 Bad
9] IL-10, IL-B, TNF-a8] X & ELISAE
o] g3t EM3 A, M7FA BF g3 o]
e 2FoA G 2Fd vjE FA4 UA
L FEE JUEddeE RS ¢ F U
Ak x5 L 22 AP A o] E cytokine
Z}zte] g9 xlolet AY Ao wE £¥9
z}o], 183 disease activityS} HEE AT}
Zold]l JoIME o1F =& QX7 B, ¥
2 vl A wElA old RAE dide
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$o g b 43d It 9o Aoz A
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