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Anti-inflammatory effects of Hwangnyeonhaedok-tang and
Fermented Hwangnyeonhaedok-tang

Hyun-Ju Yang - Hyun-A Joo - Sang-Chul Baek - Jin-Soo Park - Seok-Hun Hong

Objective : Recently interest of fermented herb medicine has increased in Oriental medicine. Herb medicine
fermented in a proper condition resultingly has better or new virtue by microbe. This study was designed to
compare the anti-inflammatory effects of herbal decoction and fermented herbal decoction in
Hwangnyeonhaedok-tang (Huanglian fiedu -tang; HHT).

Methods : The effects of HHT and FHHT on anti-inflammation were measured by production of NO and
pro-inflammatory cytokine productions including TNF-a and IL-18, II-6 in LPS induced RAW 2064.7 cells,

Results @ 1. Cell viability in three doses of HHT extract (0.01, 0.05 and 0.10 mg/ml) and two doses of FHHT

extract (0.01, 0.05 mg/ml) was more than 70% and 80% each,

2. In RAW 2047 cells, LPS displayed significant stimulatory effects on the production of NO,
However, both HHT, FHHT showed significant inhibitory effects on the production of NO.

3. Pre-treatment by HHT in a various concentrations (0.01, 0.05, 0.10, 0.50mg/mi) reduced the
elevated production of TNF-a, IL-18 , IL-18 mRNA , IL-6 mRNA. More than 0.05mg/m!
concentrations of HHT reduced the production of IL-6, And TNF-« IL-18 level of mouse serum
reduced in a various dose(0.1, 0.5, 1.0g/kg).

4. Pre-treatment by FHHT in a wvarious concentrations (0.01, 0.05, 0.10, 0.50mg/ml) reduced the
elevated production of TNF-«. More than 0.05mg/ml concentrations of FHHT reduced the
expression of TNF-a mRNA. 0.1, 0.50mg/m/ concentrations of FHHT reduced the production of
IL-6. And IL-18 level of mouse serum reduced in a various dose(0.1, 0.5, 1.0 g /kg).

Conclusions : These results indicated that both HHT and FHHT could have anti-inflammatory capacity by
inhibiting the production of NO and cytokines in vitro. But HHT has more strong anti-inflammatory effects
than that of FHHT in broad outlines,

Key words : Hwangnyeonhaedok-tang(Huanglian fiedu-tang; HHT), fermented herb medicine,anti-inflammation
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Table 1. Prescription of HHT

Herb name Scientific name Weight(g)
ek Coptis Rhizoma 5.0
A Scutellariae Radix 5.0
i Phellodendri Cortex 5.0
Ma+ Gardenia Fructus 5.0
2) A%
Fetal bovine serum (FBS), RPMI-1640,

penicillin-streptomycing 2] M¥E H|FE AlFEL
Gibco BRL(Grand Island, USA)AollA Hj%Z+=
Corning(Rochester,USA)AFlA] +9)5tgich, Adlo|
A" AIF F chloroform, Tri-zol, sodium
dodesyl sulfate(SDS), acrylamide, bisacrylamide,
LPS, Tris-HCl 52 SIGMA(St. Louis,USA)A}IA]
Tdetelon], A3 AM-H #AQ anti-phospho-
ERK1/2, anti-phospho -p38, anti-Ik-Ba, anti-



phospho-JNK= Cell signalingAFollA]  T-913}3ic,
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1) 289 Az
@ FHA=BHTT) A
B 43 7 8082

7 53t RN Agstairt.
@ dra S| SEHFHTT) A
AegagtekadTad oty UBOEIHTE

o|g3to] A=Z3}%ct.

E 11 ¥ 34

2) MTT &4
RAW 2647 cell®] AZEL UHAEY mEE
tejo} gi 8k o3 25 formazan A4
22 Wsle MITHYIS Hlgog MITHAYoR
A9, 73] Avshd Aedgs she AEE
& RPMI-IG40H| A4 2 x 10’ ¢ UE= ets)
A, ojg] 744 ¥E2 HHT ¥ FHHTS A3}
Ak, 24A7F F9F Wik § 0.5 ngme] FER
MITEE A7lstar oA 302 &<t wlgstsict.
MTT-formazan AJAEL DMSOE FH7Igto X
2313}, formazan®] %L AL 96-well plated]
loadingdt %, 540 mo] S5HE TS AT
02X AAYrY.

3 NOSES 47
NO9| 7|29 L-¥¢7|de LAEEAR Uizl
A2 sk, o waA Hgd ofiglEs, of
A, Addges wet), IElx A (Griess
reagent:0,5%9] Auldoln=, 25%9] <A o
0.5%9] Yzgedaolyl) ofditads 843 vhg
ofo] Hepdol oz g FAdstaL oA disid
29 Fro dAsly] mEd, ofxHe| FERNE

FF 9] 490 : FST 2 dagesee) Yoz w9
obEAY] FEE AT & S AESS
RPMI-16408)4|olA] 2 x 10° ¢ Uxg HEs}g]
1, of 7} ¥EE HHT ¥ FHHTS Azlsla,
A & LPSE ¥5S frdstolrt. 2441t &<t
e 5, AE A5 wA 96-well plated]
loadingd}%it}, 100 9] Tg]x AleRS Al
1 EgEY 8RS S 8= 2HE
2 YEWE (MD, US.A)A 540 me Aoz
ZAetort, YAstELY] FEE obEAY BE

7AHZRE Ateait.

4) Cytokine(IL-18 , TNF-a , IL-6)9] 2%

LPS (500ng/n)Z RAW 264.7 cellS A4=3}7]
A HAT ¥ FHHT FZE52 1A7FseH A A
s}9ict, Pro-mﬂammatory cytokine?] GZmj7lE2
o Al A oo s Azl el
LPS (500 ng/m)Z Z]—j-ﬁl 2A4A17F § ol 9=
lEE AE ASdeA ELISAYCR AFstgl
t}, ELISA= BD pharmingen (USA)9lA] Mouse
ELISA kit for IL-lbeta, IL-6, TNF-alphaZ 7]
stof AlY3tgict.

5) RNA #% 9 Real-time RT-PCR

Total RNAE Tri-zol A|2Fg o] g3le] 5359
th, |A wjet AlEo] HHT 2 FHHTE A A2
3 5 LPSE A3 & 24A17F w3t A EE PBS
2 23] A2 v PBS 1w 7} AEE TR
QUEEIS el o] PBSE Wel whelol
AN|EE Tri-zol (invitrogen, USA) £ 1ml
oJA HE £3A171 T 1004 2] chloroform -9
7kstaL 7 A Z Aol F 15,000 rpmelX
03 wTiatel W 9l Azle Ay, 1
2-propanol¥} 1: 12 42 5 15,000 rpmoilA]
1087 QT ol Aol Wel Y A
AEo| 80% ethanolZ 23] A1 AAEL AZAA
th. 2 F¥E| DEPC A3 FHRTE 15 A

tlo of rlo ok

{0

lﬂ

[\
-

i



Joto|u]Ql a8 3] 4] A4 A2E (20113 8Y)

Table 2. Primers of Cytokine Genes Used for RT-PCR Analysis

¢DNA Direction Sequence (5'—3")
18 Forward GCA ACT GTT CCT GAA CT
Reverse TTA GGA AGA CAC AGA TTC
L6 Forward ATG AAG TTC CTC TCT GCA AG
Reverse GGT TTG CCG AGT ACA TCT CA
INF- Forward CGG GAT CCA TGA GCA CAG AAA GCA
Reverse CCC AAG CTT TCA CAG AGC AAT GAC TC

Aol RNAS &elA7la At 5
RNAT reverse transcriptase PCR 9] protocol&
AHg3te]l (DNAR skt 3] 7lsstAd
AAA} U8 95ko] total RNA (1 mg) o 0.5 mg
9] oligo-(dT)S ¥ 70T oA 10 7+ HAANA
t}. I %ol 1x single strand buffer, 0.5 mM
DTT, 500 mM dNTPs, 200Unit
transcriptase = H7F3lal 42T oM 1A17Hget whg-
AN#H, 2 %o PCRE 779 tubed] 1 ml
cDNA, 1x PCR buffer, 1 mM MgCl,, 200 mM
dNTPs, 0.2 mM €| primerS 23 PCR %712
92T A 30%, 58TeA 45%, T Fof 72CoA
30%E 30cycle WH23}9It}, Forward (D2} reverse
Applied

reverse

(t) primer % TagMan probet

Biosystemsol|A] &HAJs} it

6) T2 A serum Cytokine
(IL-18 , TNF-a , IL-6) level® &4
npo-2o] HHT¢} FHHTE 597+ 0.1 g/kg, 0.5
ghg, 1 g/kg® 757 si5ith. 594 =He &
AT Fo %, LPSE 5 Folsioinh. 3417 °ﬂ
225 e dAS Aot e ¢
A A e ELISAH o8 Agstolrt, ELISAE
BD pharmingen (USA)°|4] Mouse ELISA kit for
IL-1beta, IL-6, TNF-alphaS T¢}5to] Alsa}glct,

7 $AHe
RE 49 Zge 38 ol Akl 2 BER

< 7]2% MeantSD, 2 Yehiglon, 43d7
ek BAA 2= One way ANOVA S p-value
7} 0.05 mlvtd Ao 8-ol3t Aoz HAST)
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Fig. 1. Effect of

cells.
RAW 264.7 cells were incubated with HHT and FHHT
as indicated dose.  After 24h, cell viability was
measured by MTT assay as described in materials and
methods, Data are means of three independent
experiment, *P { 0.05 :

HHT and FHHT cytotoxity in RAW 264.7

significant as compared to
saline, The similar results were obtained from three
additional experiments,
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o)&x o7 AHsle] 24417t Fo] MIT assay= Al
o AEES S4esth. HHTAZT A= 0.01
mg/ml oA 96,02+8% ,0.05mg/m WA 79.67+7%,
0.1mg/ml oA 70.11£5%, 0.5mg/m oA 50.4016% 2]
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mloX 68,14+5%, 0.5mg/ml X 64,61£3%2] A&
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Fig. 2. The inhibitory effects of HHT and

LPS—-induced NO production,
The cells were treated with HHT and FHHT water
extract as indicated concentration for 1h, and then
incubated with or without 500 ng/ml LPS for 24 h.
NO release was measured by the method of Griess *P
( 005 : significant as compared to saline, +P <
0.05 : significant as compared to LPS alone,
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3 FoNE dlzTe] kel BF NO F7P}
Uehgeh, E=3F HHTZINE LPS 954 A
18,507+0,479 » M9] NOAAJo] ZA=9loH, HHT
0.01mg/ml FEZ AAE A]17.36+2.543 M, 0.05
ng/ml oA 17.5143.949 « M, 0, 1ng/mlo|A 13,72+
0.403 # M, 0.5ug/mi oA 48110413 MO 2 A &
TN BT NOAA A7t #olstAl vepteH,
FHHTZOAE LPS ©Ex]g] Al 20,020,234 4« M
NOAAo] ZAEom, FHHT 0.0lugnl FE&
AAE Al 19.8310,239 # M, 0,05mg/miolA] 18,10+
0.267 « M, 0,1mg/ml oA 15.6810,79 M, 0,5mg/ni
oA 6.8910,1654#Mo2 A FroA EF NOA
A 727 YyeikoH 0,05mg/ni ol FEoNE %
AR ool IrkFg, 2).

3. EHMSE(HHT) ¥ LS HHHZEH(FHHT)O|
TNF—a 240 CHSt &

TNF-a & macrophage®} mast cell Gol|A] #4]
=, #E3 TNF- 9 e 338F, 954 &
Agd} 22 AHYA, dzdE 979, 82
7Y 58 it Fig 3949 Zo] LPSE
TNF-« & 282 S7H13H. & tizzol TNE-
@+ 0.1010,009ng/m 2 ZAE oW LPS T A
AFoM 14.7413.223ng/ml 02 Z7Velct, HIT
AR S AHEH, 0.01ng/nl e FEAH TNF-a &
14,511,066 ng/nl, 0.05ng/mlolNE 12.94+0,907
ng/ml, 0,10mg/nl A= 12,00+1,248 ng/ml, 0,50mg/
nl o= 9.80+0.431 ng/nlZ sEo| we} TNE-«
o] Ru7} 7haslglom, 0.05mg/miol el FEolA
T A4 frodel Atk FHHT AATelre
0.0lng/ml ] FZolM TNF-a7} 13.510.8ng/nl,
0.05mg/ml A= 12.140.6ng/nl,  0.10ng/nl A=
10.310.4ng/nl 0,50mg/mlAME 6,240 3ng/ml 2 Z
Aol Fwo] wel TNF-« o FH|7} 74281900
o, A sxolA FAA el JsithFg. 3).
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Fig. 3. Effect of HHT and FHHT on the productions of

TNF-a in RAW 264.7 cells,
The cells were pre-treated HHT and  FHHT as
indicated concentrations for 1 h, and then incubated
with or without 500 ng/ml LPS for 24 h. Detail
methods were described Materials and Methods, P (
0.05 : significant as compared to saline, +P ¢ 0.05 :
significant as compared to LPS alone.
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IL-15 2|0 CHSH F&*

IL-18E 99 Wil Tadaz g5uks 27
of yehty wrds e F47] w2 CRP9}
2o FA7) @ 249 ¥HE F7MTIH, Tx
o 3FT 7kl #ojdth, Fig. 4olAeh 2o
LPSE IL-1589] HH|E 0.2240,005ng/nl oA 0,62+
0.028ng/n = 2,88 Z7A1AT}

HTT AA|ellx] 0,01ng/nl 2]
0.410,024ng/nl ,

FEAA IL-18E
0.05mg/ml A= 0.310,023ng/nl,
0.10mg/mi oA 0,2910,061ng/nl, 0,50mg/ml A=
0.2610.065 ng/mZ F%o| Wk IL-152] #u]7}
aasrdont, A4 frode gtk FHHT A
AZoAE FHHT 0,01ng/nl ] sEoA IL-157}
0.6210,02ng/nl, 0.05ng/ml A= 0,6110,03ng/nl,

0.10mg/ml oM 0.6210.02ng/ml 0.50mg/ml A=
0.6110.21ng/m 2 ZA o] IL-189 A ZHav}
YA egkckFig. 4).
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Fig. 4. Effect of HHT and FHHT on the productions of

=18 in RAW 264.7 cells,
The cells were pre-treated HHT and  FHHT as
indicated concentrations for 1 h, and then incubated
with or without 500 ng/ml LPS for 24 h, Detail
methods were described Materials and Methods."P ¢
0.05 : significant as compared to saline, +P < 0.05 :
significant as compared to LPS alone,
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Fig, 501]*19} 7] LPSE IL-69 HH|Z 046+
0.117ng/mi oA 15.54%1.297ng/ml 2 33.78¥] 37}
AZAth HIT HAX|7olA] HIT 0.01ng/nl 2] o]
A IL-6=  16,3620,747ng/ml,  0,05mg/ml o=
14,38+1,527ng/ni,  0,10mg/m oAM= 11,0420,544ng/
ml, 0,50mg/ml oA 3,1240,251ng/ml 2 0,05mg/m!
oo FxelA IL-69] wH|7} FHAskglon 0,10
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IL-67}  16.2210,5ng/nl, 0.05mg/mioAE 15,88+
0.6ng/ml, 0,10mg/ml M= 14,3310 2ng/m!, 0,50mg/
nl oAM= 61220, 3ng/nl 2 ZHE0] 0,10mg/nl, 0,50
ng/ml FE=oA IL-69] A4 THA7L froshAl et
Yeh(Fig, 5).
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Fig. 5. Effect of HHT and FHHT on the productions of

IL-6 in RAW 264.7 cells.
The cells were pre-treated HHT and  FHHT as
indicated concentrations for 1 h, and then incubated
with or without 500 ng/ml LPS for 24 h. Detail
methods were described Materials and Methods, P (
0.05 : significant as compared to saline, +P ¢ 0.05 :
significant as compared to LPS alone.
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¢l TNF-« mRNAE 6E1, 0,05mg/ml o=
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o] =X TNF-« mRNAS| U3 7HAa7} et
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Fig. 6. Effect of HHT and

expression of TNF-a .
The cells were pre-treasted HHT and FHHT water
extract as indicated concentrations for 1 h, and then
incubated with or without 500 ng/ml LPS for 24 h,
Detail methods were described Materials and Methods.,
*P ( 0.05 : significant as compared to saline, +P <
0.05 : significant as compared to LPS alone.

FHHT on the mRNA
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%79 IL-18 mRNA #H3S 140,12 39S
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A Aol Utk FHHT Ax)Fol| A= 0.01ng/
nl 9] FEA 555408, 0.05mg/ml A= 551104
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Fig. 7. Effect of HHT and  FHHT on the mRNA

expression of IL=14 .
The cells were pre-treated HHT and FHHT water
extract as indicated concentrations for 1 h, and then
incubated with or without 500 ng/ml LPS for 24 h.
Detail methods were described Materials and Methods.
*P ( 0.05 : significant as compared to saline, +P <
0.05 : significant as compared to LPS alone,

thze IL-6 mRNA W8S 11028 3L
W LPSAE]FolA IL-6 mRNA dlo] 402+23n)
Z7}stg e HTT 0,01lmg/mlo] FEoA 361+21,
0.05mg/ml AE 375%14, 0,10mg/nlo|X= 308%10,
0.50mg/ml oA 238112 wZ}  IL-6
mRNA T&o] ZHasiolon A skox FAH
f2lAdo] ogitt, FHHT AXZME 0.01mg/nl 2]
FEolA 440£19, 0.05ng/ml oAM= 415£11, 0.10mg/

S50

nloNE 35314 ,0,50mg/ml A= 45+122 ZAH
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o] 7271 VEREen 0,50my/ml TN $AZA
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Fig. 8. Effect of HHT and

expression of IL—6.
The cells were pre-treated HHT and FHHT water
extract as indicated concentrations for 1 h, and then
incubated with or without 500 ng/ml LPS for 24 h.
Detail methods were described Materials andMethods.
*P { 0.05 : significant as compared to saline, +P <
0.05 : significant as compared to LPS alone.
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FRANM serum TNF—a SZOf CHSH Hek

=

g Z2F vp$-29 serum TNF-o level 0] 200*
35.35 pg/mielA] LPS A2] 3o 465184.85 pg/nl
2 Z7kslSi.

HIT & v}$29 serum TNF-«
0.1g/kgol M 445+56,57 pg/nl, 0.5g/kgollA] 430+
28.28 pg/nl, 1.0g/kgol 400+14.14 pg/mi 2 =4
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Aoy FAA frode ggdth. FHIT 54
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929 serum TNF-a level2 0, 1g/kgollA=
667.5110,6 pg/ml, 0.5g/kgolM 525163.63 pg/nl,
1.0g/kgollA] 450220,61 pg/mE ZA o], LPSHE
Aol wlste] F7ksto™ 0.1g/kg, 0.5g/kgollA]
SAA freidol UATHFEig. 9.
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Fig. 9. Effect of HHT and FHHT on serum TNF-a

level of mice,
HHT and FHHT were administered to rats at an oral
dose of 0.1, 0.5 1.0 g/kg/day for 5 days. On the 5th
day, LPS was injected after oral administration. After 3
hours blood sample was harvested, Detail methods
were described Materials and Methods, *P ¢ 0.05 :
significant as compared to saline, +P ( 0.05 :

significant as compared to LPS alone,

To, SASTH) 3 YRBHASUHT
185

OtRAMAM serum IL- =0 [

r9.E
09!

)z v serum IL-187} 1,2920ng/mi o]
A LPS Az Zo 2,74%0,84Ing/m 2 Z7}V8}IT).
HIT 2§ w929 serum IL-153 level& HTT
0.1g/kg E-gAJol= 1,7240,166ng/nl, 0,5g/kgol|A]
1.6120.117ng/ml, 1.0g/kgolA  1.6610.057ng/m =
ZAEon, FHIT 4§ n}$29 serum IL-13
level& FHTT 0,1g/kg E-8Alo= 1.6810,039ng/

oFaF 9] 49 : YIS 2 wasIEee) JoiF @t
ml, 0,5g/kgolA]  2.5310,131ng/nl, 1.0g/kgolA]
2.1740,060ng/nl 2 ZA=0], LPSTHE A z]ol H|

3lo] serum IL-18 levelo] A FEolA 747} 9l
ouj, FAH ool SIgitkFig. 10).
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Fig. 10, Effect of HHT and FHHT on serum IL-1§8

level of mice
HHT and FHHT were administered to rats at an oral
dose of 0.1, 0.5 1.0 g/kg/day for 5 days. On the 5th
day, LPS was injected after oral administration, After 3
hours blood sample was harvested, Detail methods
were described Materials and Methods*P ( 0.05 :
+P (005 :

significant as compared to saline,
significant as compared to LPS alone.

11, HHSE(HHT) E—J S SN ZEH(FHHT)L
OrRANA serum IL-6 SZ0f Cist H&t

Yz vh9-29] serum IL-6  ©] 1,6910.318pg/
nl oA LPS A2 3o 951146.912pg/m 2 Z7}5}
act, HIT ¢ 7929 serum IL-6 level2
HTT 0.1g/kg E-8A] 97.0144,257pg/ml, 0.5g/kgoll
A 97.42+4.639pg/nl, 1,0g/kglA 101.8310,537pg/
mZ ZAHE9on FHIT E& #8290 serum
IL-6 level> FHTT 0.1g/kg HaA] 118.96+
5.155pg/nl 0.5g/kgolH 117.03+2.871pg/nl, 1.0g/
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kgollAl 104.9412.312pg/ml 2 ZAEo], LPSTHE
AgZol vkl serum ILG levelo] A FEoA
7P dden FAA  frefAel SIgirkFg.
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Fig. 11. Effect of HHT and FHHT on serum IL-6 level

of mice

HHT and FHHT were administered to rats at an oral
dose of 0.1, 0.5 1.0 g/kg/day for 5 days. On the 5th
day, LPS was injected after oral administration. After 3
hours blood sample was harvested, Detail methods
were described Materials and Methods, *P ¢ 0.05 :
significant as compared to saline, tP ¢ 0.05 :
significant as compared to LPS alone,
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s =ete] 1A 929l 3L probiotics® 3k}
9lLactobacillus brevis RO1 TFE o]&3lo] v
A|(bicalin®} wogonoside)5-& ]| A (bicalein¥}
wogonin)2 Ao ZHN, &L Ad w|Fe H|

WS dges 2o, 45 ¢ 4 ot 97
W7} oI,
ool & Aol Feasg W wEREs

gl §uFEIE Hwaly] Yste] NOWA A&
2 AT AlETRIeE 2l 118,
-a, IL-6 A4 oAl A=E T, mRNA
oA =4, H|lwslgom vpS20lM serum level
Z A5t 5ict.
B oolojA WA HHT 2 FHHTY AE 54
S olwy] st} AJFsH MIT assay 9|4 HHT
A ZIAE 0,01 005 0.1ng/nl FEolA 70% o]
3o AEAEES YEon, FHHTAZZ M=
0.01, 0.05 ng/m F=AN 80% ool AEZAEE
< veblch

_GFUEE §5E waap) oo, Y8

B AShE U SR AEE Y8k 24
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PRRs(pattern recognition receptors)
7} lipopolysaccharide (LPS), bacterial DNA, viral
RNA ¢ 22 WA #d 24 HH(PAMPs:
pathogen-associated molecular patterns)S <1213}
oAl W] Azslo] FEE] A, PR
PAMPs| 480z 9Eugo] Yo, A
Ao 4712 A 93 479 o] A4

< 24| JFAM= LPS(lipopolysaccharid)
< 1% %"o dtegjote] AEHe] FH F2 AJE]

FaF 9 49 - el 2 TagASEEe] YT &

A, deEol ZHHoR Qg 9%, shockTd #
HH endotoxin®|t}, L3 AHAHGe] Fofsle= 4
S$AEL LPS9 2 FAlol ofsto] &3t HH,
LPSE &30 Hedsls
o] 7§A] Soll Fofdict,

NOE 37}4 NO synthases (NOS)o| ¢Jato] 3t
Aen 1 ZF|E neuronal NOS(nNOS/NOS I)
7 endothelial NOSENOS/NOS IIDE E33
(cNOS)¢} NOS(iNOS/
NOSID®| ZA F 7FA7} 9}, iNOSE L-arginine
S AZ o g9 Ashkge] 93] N-hydroxy-
L-arginine- %‘{i]i 3le] citurulline 3 3
NOE A5 o ZujaiA B, weld 4
E9] vxmlsaoﬂﬂf cNOS7} NO9| F&5
FANAFH, Al]EFRRIoG LPSe| o3 A=)
A Afole iNOS7H #Hgste] NO7H i A4
=7 €t

NOE I#HIY 9 Ao NFe AFALE

A ek E=g WSl o

ol dofsid, 2AEYT 2 B3 WAYUS
"% 2 apoptosis®] FE wZHAER Fojgt, &

= 959 @y skl glojM wogzAA
Qs o1, FAT 2 daAEA INOSE 7
3t “E-*A‘ﬂ e Noe A, 1HAes w2 ¢
AR A A3s viiste] falgt 28-S e
1/“1:]-40

2 A7 LPSE A= Toxe tizd H
sto] BF NO 377} Uehsith, HHT Aol
= A 520,01 005 0,10 050 mg/ml)olH BT
NOA/ 7ozt #rolehAl JEelom, FHHT #3|
ZANE A FE(0.01 005 0.10 0.50 mg/ml)olA]
25 NOAVY 7Rt Jehgom 0.05mg/mold &
EollMe= BAA ool gl

Cytokines HYAIQL GZol QojA] A EAJo]2]
AzALS Gels dlAdzA Fad wpial o
39 ggeit) IL-18, IL-6, TNF-a 9} 7 Hdz

Ao A sepsis syndrome

constitutive inducible

11
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A APIETRIES w5 g4 Ade Fog
Az, Awgh A4 2 282 Held 2FE of
2 T JouE APEI] 32 I AsfAlE Fol
dhe s WY 28 4 45 A9 dadd AEd)
2 RS WA AL H2 el 2

g

Tumor necrosis factor (TNF)&= 523} cytokine
9 stz HEF, ¢, fFrtels A, A o
A9 9 324 55 IPske et FRY 2
B HeellM wWelshHel Ao egiEet ey
o] g}, ¥ oM HIT, FHHTE T 55
(0,01 0,05 0.10 0.50mg/m)Z A A23}S o
F INF-« AR74o] 97| Hglon| AL FHHT
Aol © YA dehsth. HIT| &3 TNF-«
mRNAY| ¥ 7HaE ¢iglen  FHHTIZM:
0.05 0,10 0.50mg/m ¢] F=o4 TNF-« mRNA2
2y 7t vebdt, HTT 58 o929 serum
TNF-a level2 T}OFsl dose(0.1 0.5 1,0g/kg)olA
BF S5 208 JEuiRion, FHIT 34 o
29] serum TNF-¢ level® F537H e,

IL-18%E TNFY IL-6 22 T2 A93A Aol
E7RIS] EulE B3 A7 AlE 2§ HAolA
Th17 23 24 2 in vivoollAe oY, 34 ol
A @A, 8RR, 5 ol dofditt,

HTT AAeld tefd g% (0.01 0.05 0.10
0.50mg/ml)ollA] 25 IL-152] A4, IL-17 mRNA
4d A7 Yetou, FHHTZOME IL-189]
A4, IL-18 mRNA W 7Ha7} VepdA] it
HIT 2§ vp$29 serum IL-183 level¥} FHTIT
29 o820 serum IL-18 level25 ThoFel
dose(0.1 0.5 1.0g/kg)ollA] 727} Qllom 7HaZ
< HHT7} ©f SA| vt

62 WY ¥, A5 9 2328, A7%8Ad
#dE 59 AlolEFRRICR o) A Al Fat
El&

arthritis (soJIA), Castleman's disease & %S4

R

#AHY, systemic-onset juvenile idiopathic
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Agho] WAL, HTT AA|ZolAMe 0.05mg/ml o]
o] FEoA IL-69 Bu7l 7+43s1%lew, FHHT
A ZAAE 0,10, 0,50mg/ml FEoA] IL-69] A
57 oA Uelgtt,  HIT AXZelME o
kst oA (0.01 0,05 0.10 0,50 ng/m) R
IL-6 mRNA %&o| 7+4agict, FHHT 23|
ME 0.50mg/ml FEoMT IL-6 mRNA 2] 7+
27} ek

HIT E§ w929 serum IL-6 level, FHTT
EQ nf929 serum IL-6 level2 T} dose(0.1
0.5 1.0g/kg)ellAl 7Pt Slgict,

Z¢slo] ®{ HHTE NO, TNF-«, IL-18,
IL-6, IL-17 mRNA, IL-6 mRNA % wn}-$-A9]
serum IL-173 level oA AAAE yehjon,
FHHTE NO, TNF-a, TNF-a mRNA, 7}$-2¢]
serum IL-1/ levelolA AAAE Yepfglenz
HHT 2 FHHT E5 434 439 A5 $8
7Fsd 2108 HolH, A48 HHT®| FHHT
HY} 9% 2yt o Ao AzhEr,
AT old B 4 AT 2 oY
FAdd w2 371 a7t dQstEE Asd
gk o] Vo] HFEAN BFe| tfg e} 2
395 At W oohg, ute] FA, Azl ol

o
515
P

M

hu

V. # W

ARE A EEFHADE Has FHE"
(FHHT)9| #¥45ads Hlasty] 9fste] nhgs
M EFS RAW 264.7 cellol|A] LPSQ] A=
e NO9% HEFA AtlEFRQ] (TNF-a IL-183,
IL-6)9] el gt A3 2 npg20] B LPS
Fojo| w2 w9~ serum cytokine (TNF-a IL-1
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ﬁ IL-6) level ZAE F33l9lon, oty 72L&
22 g

1) HHTAHZZME 0,01 0,05 Olmg/ml Eeo|

A 70%  oPdel NEAEES Uehyon,
FHHTA 2]l A= 0.01 0.05 mg/ml SEoA
80% olde] AEAELS Yeh.

N
~

LPSE NO9| A4%E #olXd Al S7MIA
om, HHTY FHHTZETIA 001 0,05
0.1 0.5mg/ml A FEoH 2F NOAA 7a
7b frelsiA vErT.
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HIT & AAA8%E © TNF-« A4, IL-1
B XA, IL-1f mRNA %&, IL-6 mRNA
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A IL-69] Aol ZHAstitt. HTTHRE mh-
29 serum TNF-a, IL-18 leveld ThoFsl
dose(0.1, 0.5, 1.0g/kg)ollM Z27F AU
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FHHTZ A AXs}¢l& o TNF-a & AJ4o]
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TNF-« mRNA9| Wd 7t e,
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