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Gene expression microarray analysis of Paeoniae radix on IL-1[3-stimulated
primary human gingival fibroblast
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Background & Objective: The aim of this study was to investigate the effect of P. radix on the inflammatory related
gene expression in IL-1B-stimulated primary human gingival fibroblast using Whole Transcript Sense Target
(WT-ST).

Method: Human gingival fibroblast was incubated with P. radix [100 or 200 xg/ml], and IL-183 [Ing/ml] added an
hour later. After 24h, total RNA was extracted using RNeasy Mini Kit and the whole gene expression patterns were
performed using WT-ST Labeling Assay

Result: In the DEG results, 782 genes were up-regulated in the IL-1B-treated group as compared to control and
among those, 43 genes were associated with inflammation. 981 genes were down-regulated after treatment with IL-183
and of those 7 genes were associated with inflammation. 1439 genes were up-regulated after treatment with P. radix
plus IL-1B-treated when compared to IL-1B-treated alone group and 1225 genes were down-regulated in the same
condition. Among the down-regulated genes, 5 were associated with inflammation- and inhibitor genes such as
GDF15 and LIF. In the analysis of the P. radix plus IL-1B3-treated group, the most significant pathways were the
cytokine-cytokine receptor interaction, toll-like receptor signaling, JAK-STAT signaling and tyrosine metabolism. The
gene expression patterns in the P. radix 200xg/m¢ plus IL-1B-treated group appear to be more involved in the
metabolism-related pathways than in the 100xg/ml plus IL-1B-treated group.

Conclusion & Discussion: By microarray analysis of gene expression data, we are able to identify gene expression
patterns associated with not only anti-inflammation effect but also transcription function of P. radix.
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2) Microarray Analysis
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E:‘,

2] (Clustering analysis)< Al%% 3 (Hierarchical
clustering) G2HE21S o] &3l T 9 A L
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1. o) AESAY B AFGRA {07 B
o7 4973}

1) gk AE=EA

ATEX S FEAZLo 3 78] AL &
HE 2447 B A A7, X shA] g Uz
ol B3] 50~200ug/ml FE=THA] FAJol th3k kg
& YehA ekgkont 500ug/mle] FEolME Be
AE7F APEE RS0l #ASATH (Fig 1). £ A+

100 200 500

Paeoniae radix extract [xg/ml]

Fig. 1. Cytotoxicity effect of the Paeoriiae radix extract in human gingival fibroblast. After human gingival fibroblast were
cultured with various concentration of P. radix extract (10, 50, 100, 500 xg/m) for 24 h, the cell viability was
measured in the culture supernatant by MTS assay revealed that the P. radix exerted no significant cytotoxicity
in the human gingival fibroblast at 200 xg/m¢. Results are expressed as a percentage of the control and presented
at the mean = S.E.M. *p <0.05, =p <0.001 compared with the control group.
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Fig. 3. Scan image of experiment gene chips.

IL=18 100 200ug/ml

e B, i

Fig. 2. Inhibitor effect of Paeoniae radix on the expression of MMP-1 and MMP-3 in the IL-1B3-stimulated primary human
gingival fioroblast cell culture C: control, IL=18 [1ng/m¢] and Faeoniae radix 100, 200 ug/mé

2. Microarray

1) Scan image

(1) Hybridization & GeneChip2] X4

Hybridization $2] chip®] Z.&2
A& chip® olge] AMWsHAl detuw, FYel
control®] EF% AW3IA YERSGTE chipd v =
]9l oligopeptide B, controlol] 2]+ ¥1-& & &
NS
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Correlation matrix plotS ©]-8&3to] A 2F
OBt A BAE F3 T Heat mapS ©]-8-3}
of 7} A AR Hd FAF Ao gt A

a: control b: IL-1B ¢ Paeoniae radlx 100ug/mé and d: 200ug/mt treated gene chip.
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3) DEG selection 29
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treated group
IL-1PB-treated vs
plus P. radix 2004g/ml 1066 331 798 257 1864

treated group
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Table 3. The Up-regulated Genes (n=43) Associated with Inflammation in the IL-1B-treated Group as Compared to
Control Group

Gene Symbol Gene Description Fold Change
BMP2 bone morphogenetic protein 2 3.32
BMP7 bone morphogenetic protein 7 (osteogenic protein 1) 1.52
CCL2 chemokine (C-C motif) ligand 2 14.62
CD70 CD70 molecule 1.76
CSF2 colony stimulating factor 2 (granulocyte-macrophage) 1.98
CSF3 colony stimulating factor 3 (granulocyte) 291

CXCL1 chemokine (C-X-C motif) ligand 1 (melanoma growth stimulating activity, alpha) 25.59
CXCL2 chemokine (C-X-C motif) ligand 2 23.59
CXCL3 chemokine (C-X-C motif) ligand 3 2.65
CXCLS5 chemokine (C-X-C motif) ligand 5 17.52
CXCL6 chemokine (C-X-C motif) ligand 6 (granulocyte chemotactic protein 2) 51.88
IL12A interleukip 12A . . ) 1.59
(natural killer cell stimulatory factor 1, cytotoxic lymphocyte maturation factor 1, p35)
IL12RBI1 interleukin 12 receptor, beta 1 1.55
IL1B interleukin 1, beta 1.94
ILIRN interleukin 1 receptor antagonist 1.55
1L32 interleukin 32 2.51
1L33 interleukin 33 4.20
1IL6 interleukin 6 (interferon, beta 2) 34.40
IL8 interleukin 8 74.24
INHBA inhibin, beta A 1.66
IRAK2 interleukin-1 receptor-associated kinase 2 2.62
IRAK3 interleukin-1 receptor-associated kinase 3 1.71
LEFTY2 left-right determination factor 2 1.54
LIF leukemia inhibitory factor (cholinergic differentiation factor) 4.38
LTA lymphotoxin alpha (TNF superfamily, member 1) 1.52
LTA lymphotoxin alpha (TNF superfamily, member 1) 1.80
MMP1 matrix metallopeptidase 1 (interstitial collagenase) 1.52
MMP12 matrix metallopeptidase 12 (macrophage elastase) 2.05
MMP3 matrix metallopeptidase 3 (stromelysin 1, progelatinase) 21.56
NFKB2 nuclear factor of kappa light polypeptide gene enhancer in B-cells 2 (p49/p100) 1.85
NFKBIA nuclear factor of kappa light polypeptide gene enhancer in B-cells inhibitor, alpha 3.94
PTGES prostaglandin E synthase 2.35
PTGS2 prostaglandin-endoperoxide synthase 2 (prostaglandin G/H synthase and cyclooxygenase) 2.68
TGFB2 transforming growth factor, beta 2 1.92
TNFAIP3 tumor necrosis factor, alpha-induced protein 3 3.30
TNFAIP6 tumor necrosis factor, alpha-induced protein 6 1.78
TNFAIP8 tumor necrosis factor, alpha-induced protein 8 2.07
TNFRSF1B tumor necrosis factor receptor superfamily, member 1B 1.82
TNFRSF9 tumor necrosis factor receptor superfamily, member 9 2.49
TNIP1 TNFAIP3 interacting protein 1 2.20
TRAa T cell receptor alpha locus 1.51
TRAF31P2 TRAFS3 interacting protein 2 1.50
TSLP thymic stromal lymphopoietin 1.75
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Table 4. The Down-regulated Genes (n=7) Associated with Inflammation in the IL-1B3-treated Group as Compared to

Control Group

Gene Symbol Gene Description Fold Change
BMP4 bone morphogenetic protein 4 0.51
CRLF2 cytokine receptor-like factor 2 (CRLF2), transcript variant 1, mRNA 0.61
CTGF connective tissue growth factor 0.50
FGF5 fibroblast growth factor 5 0.54
GREM2 gremlin 2, cysteine knot superfamily, homolog (Xenopus laevis) 0.62
MSTN myostatin 0.50
SP110 SP110 nuclear body protein 0.60

Table 5. The Up-regulated Genes (n=5) Associated with Inflammation in the P. Radix 100 «g/m¢ plus IL-1B3-treated Group
as Compared to IL-1B-treated Group Alone

Gene Symbol Gene Description Fold change
CCL2 chemokine (C-C motif) ligand 2 1.56
ERAPI1 endoplasmic reticulum aminopeptidase 1 1.52
GDF15 growth differentiation factor 15 1.56
LIF leukemia inhibitory factor (cholinergic differentiation factor) 1.51
TRAF6 TNF receptor-associated factor 6 1.53

Table 6. The Down-regulated Genes (n=5) Associated with Inflammation in the P. Radix 100 xg/mé plus IL-1B-treated
Group as Compared to IL-1B-treated Group Alone

Gene Symbol Gene Description Fold change
CCL22 chemokine (C-C motif) ligand 22 0.62
CXCL14 chemokine (C-X-C motif) ligand 14 0.62
IL12RB1 interleukin 12 receptor, beta 1 0.66
124 interleukin 24 0.60
IGFBP1 insulin-like growth factor binding protein 1 0.62

Table 7. The Up-regulated Genes (n=14) Associated with Inflammation in the P. Radix 200 xg/m¢ plus IL-1B-treated Group
as Compared to IL-1B-treated Group Alone

Gene Symbol Gene Description Fold change
BNIP3 BCL2/adenovirus E1B 19kDa interacting protein 3 2.05
BNIP3L BCL2/adenovirus E1B 19kDa interacting protein 3-like 1.70
CCL2 chemokine (C-C motif) ligand 2 1.87
CXCR7 chemokine (C-X-C motif) receptor 7 1.71
GDF15 growth differentiation factor 15 2.50
GRN granulin 1.50
HAX1 HCLSI1 associated protein X-1 1.56
IFNAI10 interferon, alpha 10 1.55
1L6 interleukin 6 (interferon, beta 2) 1.73
MIF macrophage migration inhibitory factor (glycosylation-inhibiting factor) 1.53
PBEF1 pre-B-cell colony enhancing factor 1 1.60
PBEF1 pre-B-cell colony enhancing factor 1 1.62
TNFAIP6 tumor necrosis factor, alpha-induced protein 6 1.89
HMOX1 heme oxygenase (decycling) 1 3.04

99



(274) W33 &3 A] A3 A2 (2010 39)

Table 8. The Down-regulated Genes (n=4) Associated with Inflammation in the P. Radix 200 «g/m plus IL-1B-treated

Group as Compared to IL-1B-treated Group Alone

Gene Symbol Gene Description Fold change
CD70 CD70 molecule 0.64
CMTMS5 CKLF-like MARVEL transmembrane domain containing 5 0.66
SCG2 secretogranin II (chromogranin C) 0.65
TNFRSF13B tumor necrosis factor receptor superfamily, member 13B 0.61
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Fig. 5. The cluster analysis of the differentially expressed genes that increased gene expression when treated with IL-13
on gene subsets that were decreased on P. radix-treated group plus IL-18 compared to IL-13-treated group

alone.
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Fig. 6. The cluster analysis of the differentially expressed genes that decreased gene expression when treated with IL-13
on gene that were increased on P. radix-treated plus IL-183 group as compared to IL-13-treated group alone.

(2) IL-1BellA o] FFasT 754 100pg/ml T (H2E FA)eMe TEFe] Fage] aEE
T+ 200g/me A A IL-18 Bt dE ol AL, 753 A2 Al IL- 113°ﬂ o8 Fad FHAE

F7tE= Y o] wtdo] FrlE= eSS HATh g 100ug/ml
a9 6olA 9 AR B iy delX AMes EE}—E— 200pg/ml A FAX BT 2T Tk
W& ArEA dizd (37)l Blal IL-18 A o] BAE| o] Mg Tyl EE w IL-189)

Table 9. List of Down-regulated Genes in the P. Radix plus IL-1-treated Group (n=89) When Compared with Up-regulated
Genes in the IL-1-treated Group. The Table Lists Genes That were Already Existent in the UniGene .

IL1B- P. radix P. radix
UniGene ID Gene description (Gene Symbol) Cluster  control treated 1007g/ml 200g/ml
treated treated
Hs.126248 collagen, type IX, alpha 3 (COL9A3) 3 7.28 791 7.09 7.21
Hs.143436 plasminogen (PLG) 1 4.19 4.94 433 4.34
Hs.17686 KIAA1543 (KIAA1543) 3 5.58 6.25 5.50 545
Hs.284255 alkaline phosphatase, placental (Regan isozyme) 5 533 503 416 474
(ALPP)
Hs.287518 - 3 5.18 5.84 4.85 5.15
Hs.33191 unc-5 homolog A (C. elegans) (UNC5A) 3 5.59 6.19 5.43 5.56
Hs.439894
Hs 703785 - 2 4.03 5.16 4.45 4.25
Hs.531041 FLJ42875 protein (FLJ42875) 3 6.65 7.33 6.46 6.49
Hs.548021
Hs 632233 - 5 5.17 5.77 429 4.92
similar to Golgin subfamily A member 6 (Golgin linked to
Hs.635230 PML) (Golgin-like protein) (LOC441728) 3 374 633 528 568
Hs.654610 - 1 5.37 6.19 5.53 5.58
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Table 10. The Significant Genes Appeared a Pattern of Down Regulation in the IL-1B-treated and Up Regulation more
than the IL-1B-treated in the P. Radix 100 xzg/mf and 200 g/mé Treated Group.

. o IL-16- P. radix P. radix

UniGene ID Gene description (Gene Symbol) Cluster  control treated 1004g/ml 200¢g/ml

treated treated
Hs.352661 - 4 5.38 4.73 5.45 5.33
Hs.372360 - 3 6.63 6.00 6.64 6.67
Hs.434253  chromosome 9 open reading frame 3 (C9orf3) 9 6.27 5.44 6.81 6.90
Hs.441975 - 9 6.80 6.12 7.12 7.09
Hs.442657  pyruvate dehydrogenase kinase, isozyme 1 (PDK1) 3 7.31 6.59 7.27 7.22
Hs.470633 - 7 7.77 7.18 7.82 8.15
Hs.479403 - 4 6.97 6.29 7.09 7.00
Hs.50282 - 3 6.23 5.51 6.23 6.37
Hs.631504 - 5 5.10 423 491 4.87
Hs.632348 ;‘f‘;;esf:nrf)‘eﬁnf:ﬁg;(("Se}f‘g;lxgmmo acid transporter, | 8.03 721 8.04 7.80
Hs.658578 - 7 591 4.82 5.88 6.54
Hs.686109 - 9 6.53 5.90 6.70 6.94

o3 7AaE FAREC] O o] Z/lEE Aow 745 100pg/ml, 200pg/ml A E)T-e] LE g wskE
LrEbs 2 o g Yeple A4S A48 - UniGene
ID7} EAlete FAAE Aeskdr

IL-1B8 Aol A daoko] Z7}E I 2jd 100ug
/mb 2} 200pg/ml A2 Tl A IL-18 A 2lTE 3y
Fol Hare HHoz AME 8/ FHAF

UniGene ID7} EA13}= F3AES 2ol 319

5) A FEAY AEHe] W clustrering § -

1o
o
[
>
Su
1%

Table 11. The Pathway Analysis of the Significant Genes Appeared in the DEG Analysis of the IL-1B-treated and the P.
Radix 100 xg/m plus IL-1B-treated Gene ( p < 0.05)

UniGene ID(Gene Symbol)

KEGG Pathway P-value (gene expression pattern up/down) Gene Counts

Hs.303649 (CCL2 up),

Cytokine-cytokine receptor interaction 0.0000668" gzggﬁﬁ Egé(j;zl 3:\;\:;?)’ 4
Hs.567294 (IL12RBI down)

Toll-like receptor signaling pathway 0.044" Hs.591983 (TRAF6 up) 1

Jak-STAT signaling pathway 0.072 Hs.567294 (IL12RBI down) 1

Jak-STAT signaling pathway 0.073 Hs.2250 (LIF up) 1

Tryptophan metabolism 0.095 Hs.154654 (CYP1BI1 up) 1

Cytokine-cytokine receptor interaction 0.119 Hs.2250 (LIF up) 1

MAPK signaling pathway 0.130 Hs.591983 (TRAF6 up) 1

Metabolism of xenobiotics by cytochrome P450 0.136 Hs.154654 (CYP1BI1 up) 1

Leukocyte transendothelial migration 0.173 Hs.483444 (CXCL14 down) 1
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Table 12. The Pathway Analysis of the Significant Genes Appeared in the DEG Analysis of the IL-13- and the P. Radix
200 xg/m plus IL-1p-treated Gene (x p < 0.05)

UniGene ID (Gene symbol)

KEGG Pathway P-value (gene expression pattern up/down)

Gene Counts

Metabolism of xenobiotics by cytochrome 0.003" Hs.154654 (CYP1BI up), )
P450 Hs.203634 (GSTO2 down)
. Hs.158341 (TNFRSF13B down),
Cytokine-cytokine receptor interaction 0.004 Hs.282275 (IFNA10 up), 3
Hs.303649 (CCL2 up)

Phenylalanine metabolism 0.013" Hs.407995 (MIF up) 1
Tyrosine metabolism 0.027" Hs.407995 (MIF up) 1
Antigen processing and presentation 0.036" Hs.512572 (KIR2DS2 down) 1
Regulation of autophagy 0.039" Hs.282275 (IFNA10 up) 1
Porphyrin and chlorophyll metabolism 0.041" Hs.517581 (HMOXI1 up) 1
Nicotinate and nicotinamide metabolism 0.058 Hs.489615 (PBEF1 up) 1
Natural killer cell mediated cytotoxicity 0.058 Hs.512572 (KIR2DS2 down) 1
Glutathione metabolism 0.067 Hs.203634 (GSTO2 down) 1
Antigen processing and presentation 0.106 Hs.282275 (IFNA10 up) 1
Tryptophan metabolism 0.113 Hs.154654 (CYP1BI1 up) 1
Cytokine-cytokine receptor interaction 0.119 Hs.501497 (CD70 down) 1
Toll-like receptor signaling pathway 0.128 Hs.282275 (IFNA10 up) 1
Natural killer cell mediated cytotoxicity 0.166 Hs.282275 (IFNA10 up) 1
Jak-STAT signaling pathway 0.204 Hs.282275 (IFNA10 up) 1
o (Table 9). 6) FAAPLA Pathway 24

IL-1B A 2ltoll A ko] ZHA%] L 454K 10048 FoFAAE ZA7te] pathways #243t7] 93l
/mé T 200pg/ml ATl A IL-1pA 8Kt e UniGene IDZ 7}A|3 gene ontologyS ©]-8&-3}o]
Fol S7ts= Aoz HAE 193749 FdAE pathwayS #4135} it
UniGene ID7} EAeh= F3452 Ztol Festid (D) IL-18 A3 788 100pg/ml A 22
t} (Table 10). DEGEA A Yehd 79732k pathway

49 (Table 11)

Table 13. The Pathway Analysis Appeared a Pattern of Up-regulated both in 100 xg/m¢ and 200 xg/m¢ P. Radix plus IL-18
Treatment Group When Compared with IL-1B~treated Group Alone (x p < 0.05 )

Gene Description (Gene Symbol) KEGG Pathway P-value

chromosome 9 open reading frame 3 (C9orf3)
XIAP associated factor-1 (XAF1)

) ) T cell receptor signaling pathway 0.02"
pyruvate dehydrogenase kinase, isozyme 1 (PDK1) . o .
Fc epsilon RI signaling pathway 0.01

solute carrier family 7 (cationic amino acid transporter, y+ system),
member 8 (SLC7AS)
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Table 14. The Pathway Analysis Appeared a Pattern of Down-regulated both in 100 xzg/m and 200 xg/m¢ P. Radix plus
-1B Treatment Group, Compared with IL-1B-treated Group (+ p < 0.05)

Gene Description (Gene Symbol) KEGG Pathway P-value

Neuroactive ligand-receptor interaction 0.19

plasminogen (PLG) R
Complement and coagulation cascades 0.04
gamma-Hexachlorocyclohexane degradation 0.01"

alkaline phosphatase, placental (Regan isozyme) (ALPP) R
Folate biosynthesis 0.02

unc-5 homolog A (C. elegans) (UNC5A) Axon guidance 0.09

(2) IL-1B A& 458 200ug/ml *2]2] DEG
A et o382 pathway #24
(Table 12).

(3) IL-1B A gtol A W ge] FHasar, ~jds
100gg/mé =} 200pg/ml =] 2ol A IL-18 ¢d
Fol F7tE= HElollA ] o] HA} pathway
4] (Table 13)

¢

(4) IL-18 Aol A drdoko] Z7hw]a, gk
100xg/mé T 200pg/ml A 2ol A W& eko)
Hare Yo FoF384 pathway &4
(Table 14)

oz
e 9227t Aol o8 77 Ul HA

3 AV dve AE WY& =9 Anthonie van
Leeuwenhoek (1632-1723)°] 9J3] A5o2 HIiy
At Jordan¥ Keyest TEATS T3l AFHo]
Ao gdow J)EtE AL FHsAT”,
Loe®} Theilades 73A13 1 *ﬂi‘ﬂr X2 gk}
o #AZ FHsAL”. AF S
Agse] tig A++= 197001 -501/\1 Socransky |
o] ]%Q %Y 197613 Loescheol &3] 874

A & Aol ANFEHA BAZ HAK, 1
2 254 X}Oﬂ Al YA tetracycline, metro-

nidazole % clindamycin®] X|& %ol J3& o2 &F
AERThE Bavt o, 77 Ul Aol &
o] Ao gt WgmdEo] FRIEHEA YA <]
Ago tigk FAHe] Yl
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FAME Ao A2E A2 <) whole transcript
sense target (WT ST) labeling assayS 53 IL-183
2 BN AR AAFEAEAAM S FH
2} W o] gE 2] s Wt He 95
A FRA g aEeT

IL-18 A2lTtol M= dizatel vlsl 78271 f2A}
o] o] S7HAIL, 9817] 9] HHYFo] At
o o] S7td 782709 KA T AE2
AEE FAXE 5 437) (Table 2)E4] BMP (bone
morphogenetic protein) Chemokine, TNF (tumor
necrosis fgactor) 15l 30, A" 981709 &
A FAMe BT IR 45Hdde Aol
Ao 184 &3t (Table 3). ©]gs Ae
IL-1B Aol Saix= ti-go] dFad FHx
7b 2EEs Akt

IL-18 A 758 100pg/ml A A=
143974 8] FAA7E @ go] S7FAaL, 1225749
FRAAE BEGo] FadA. S7HE FHAAE 5
7N} FAA7E (Table 4) 212|349 845 5
o] §AA7} (Table 5) GZ7 BHR

g

A2 IL-1
B Al Al ool Blsl wHo] St H A 43
el el hao]l wdo] HA| A%kl GDFIS

(growth differentiation factor 15) LIF (leukemia
inhibitory factor)®} 22 Al & &3} #HAH
AL @ o] =AUtk GDF15+ transforming growth
factor beta superfamily 24| A7t =& o} 4
Hol 4= 2 apoptotic pathwaydl] & sle] L& o]
) frek A2 S48 gAY IL-18
2T 7545 200ug/ml A 2Tl A= 1066719 3
A7F ko] F7HaL, 79879 AL LAY
o] A&dAtt. F7Hd fF#E FHA= 144
(Table 6)9} 7+a® SAAR= 470 (Table 7)) 2
4 A & F 7 & EFoA UM fAAE
9] fold change”} 1.5Hth =& 38 Yehlo] 74
= FAAE2] fold change (1<)RTh o #2J3F #
A2 FeE Aok

Pathway EAolAM= 7% 100pg/ml}F 2004g/ml
Ae]t Z5FollA] cytokine-cytokine receptor interaction,

Toll-like receptor signaling, Jak-STAT signaling L
2)al Tyrosine metabolism¥} #HE FZ27} 353
o7 Wo] HYUI 200pg/ml AT E 1004/
ml 222} metabolismol] THE F =2 1 Zo]
223 Ao 7 etk o] MMP-13# -39 RT-
PCRe] gt ARl M= #j4E 200ug/ml A 2] Al 100
pg/mt BT fFRAApEE o] A3 Fades Fd
9 Fal Al (Fig 2). IL-1B Aol
FE o] ZAskal 2545 A2l Al S7HE= pathway
, BRG] Srkska gAY Al ZAaE o ¥
o2 Yehve AZE i d5dA 7145
de 2= YA @kt o= 7S Tls
Az M 7sirt ofye} ol e] 7]
A= Be JFS vFte 9uEA AlEHEY
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L.

106

DEG (cutoff=1.5fold) ¥4 Z3} IL-18 &
Tl e tZ vlsl 7827) AR W
Fol F7hetd=d A5 #dd A=
RE 437124 thAHoe2 BMPHH (bone
morphogenetic protein: BMP2, BMP7) Chemokine
A (CCL2, CXCL1, CXCl, 2, 3, 5, 6), Interleukin
#4 (IL-6, 8, 32, 33, IRAK2, -3), TNF##
(tumor necrosis factor: TGFB2, TNFAIP3, 6,
8, TNFRSF9) 59 IF %389, 74"
BIMY A FAAe dFHA FHAe
2% 77 9tk

7585 100ug/ml ATl A= IL-18 AR
o 1439709 frap Wl o] S7kebaL 1225
N FAAE 2o de, FAaE s
transforming growth factor beta superfamily
(GDF15) 9} LIF (leukemia inhibitory factor)
2ol oA Bl &3hot #EHE AL o
H Ao

. Pathway F2o|X = 7jgE 100pg/ml2} 20048/

ml A ZFolA cytokine-cytokine receptor
interaction, Toll-like receptor signaling, Jak-STAT
signaling 123l Tyrosine metabolism¥@} #H
¥ ARV} FEH o= o] HIUI 2004e/ml
Aol A= 100pg/ml % 2.t} metabolism
of #dH BEo| o Bol A&3 ASE e
Wk IL-18 Aol A ko] Fhasial,
gk Ay Al S7FEE 9 534 pathway
o} IL-18 A elatell A @ o] Frtatal, 754
A Al g o 3FH0E UYehe AR
T AN dFA 73R BEE HEE Y
ElA] skt o= #jghe] Y)so] MEZAd

7 FHE fFHAETe] ol transcription
factore] #TAI= FHAAER A=
FE2ol HEHoo} =

E

WALl 2

“o] =EL 200995 AR (u&Her|ER) ] A
o

oz FRATARY AL o} S AFY
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