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Inhibitory Effects of Onchungeum on Cytokine Production from
Phytohaemagglutinin-stimulated Peripheral blood Mononuclear
cells of Behgets Patients

Hong Jin Lim*, Choong Yeon Hwang, Hsueh Chuan Chiang, Nam Kwon Kim, I Ho Kwon

Department of Opthamalogy Otoiaryngology and Dermatology, Oriental Medical Collage, Wonkwang University

Behgets disease is a systemic inflammatory disorder. The etiology and pathogenesis of Behgets disease has yet
been fully elucidated but might involve immune dysfunction. Cytokines involved in the regulation of inflammatory
reactions and immune responses may play a role in the pathogenesis of Behcets disease (BD). Onchungeum is an
Oriental herbal medication, which has been successfully used in Korea for the treatment of BD. This report describes
modulation effects of Onchungeum on cytokine production from phytohaemagglutinin (PHA)-stimulated peripheral blood
mononuclear cells (PBMC) of Behgets patients by ELISA. Onchungeum significantly inhibited the production of
pro-inflammatory cytokines, TNF-a and IL-18, compared to absence of Onchungeum (by 52.3 1.4 % inhibition for TNF-a
and 113.5 3.3 % for IL-18, p < 0.001). Onchungeum also inhibited the production of IFN-y, immunoregulatory Thi
cytokine, by 89.4 0.8 % (p < 0.001). The inhibitory effects of Onchungeum on cytokine production showed dose-
dependent manner, and the pre-treatment of 1mg/ml Onchungeum had better eftects than immunosuppressive drug for
treatment of BD, cyclosporin A. Our results suggest that Onchungeum treatment for Behgets disease patients may have
pharmacologic activities and abilities of regulation of immune and inflammatory responses by cytokine modulation.
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Behcet BRE, Hilf. HHME, BEFES) BREA EHYCH
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€ 3IEZ Behget Holl oA T BT cytokine®] £EE &
Q3 wHEES JIRICE ELTAQIANL D} (TNF-0)9} QIE) £71-1H)
E} (IL-1B)= #EtE cytokineQ A} Behget B S ZaId B 4
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Behcet B2 HIRMIRONAT EIEIKO] cytokine SHEMIG

REE TEBIH T BRI Hiwsle] E49 TNF-a9] 8o} &
kA E7kEol USS WMESIUTHYY. olo] B dToAE
Behget O #4RE 1o} AMBEIE EiEMk0] BEZRE 2ol¥
LR CFEMEOIA KfE cytokine@) TNF-a9} IL-189] 44
HE AN = YA AR L, BiFiko] RERES TE6}
= BQ3t cytokine?l IFN-vO] £ Mok Aol thalrt
ZAIBIACE. ¢ Behcet B BES BRE ol ABHIL U
Bt 243 HIHHFR! cyclosporin A (CsA)9} BiEELS
cytokine 4 ZE AT vlwdlol, BRMEIE BRE LWV
ol §&3he ulolrt.

JER-T

1 ANE Y Aok

Phytohaemagglutinin ~ (PHA), CsA,  Ficoll-Hypaque
(Histopaque-1077)2} L @] HE A]ek2 SigmaAl (St. Louis,
MO, n|Z)2EHE] FUSIEC A EuiH RPMI 16402 Gibeo
BRL (Grand Island, NY, 0]=), fetal bovine serum (FBS)2 Life
SciencesAl (Grand Island, NY, B|Z)ERE FUsIFCt
Anti-human TNF-q, IL-1B, IFN-vol] thgl 8R19} biotinylated
anti-human TNF-q, IL-18, IFN-y 8k&), 2] AAE human
TNF-q, IL-1, IFN-vi= R&DA} (Minneapolis, MN, u]|=)ZHE]
TFBIATE

2. okl

ophe AFHST BoYue ool Telsid
BT %ol ABTICH AU YorgEol FAAL 1 WS(
1E)e et 2ok

Table 1. Prescription of Onchungeum

sty Moy g 2l
g a Radix Scutellariae 3759
g oA Rhizoma Coptidis 3759
g W Cortex Phellodendri 3750
XX Fructus Gardeniae 3759
M Rhizoma Rehmanniae 3759
g A Radix Angelicae Gigantis 375
ELESSL, Radix Paeoniae Lactiflorae 375
M3 Rhizoma Cnidii 3759
5 & 309

3. Bk FEN &

4Bl ALBE Bk FEY TVE A Myl wet &
HIE 21719 RN E /ol €L 3417 H& Q1 thg ol
SHREEE 70T gl &13) 28 AASK) ol 44 &
¢t 5 AXsIPTt SEUXTE B '8 PBS (phosphate-
buffered saline)oll 011 0.22 ym GTAE oakslkd Ao A}
83717HA 4Coll RASINCE

4 DEHA GBTAEY 22l Y WY
Behget ¥ §IX} 25O 2 HE] WAYH 3 mlg Ho] EDTA

AElg 710 got SUE UMY YA AES) 5 Hi
3158171 5k SA] Ficoll- Hypaque (Histopaque-1077)& AHZ
slod AR & gHOZRE] WM E peripheral blood
mononuclear cells (PBMC)E E22I5IGTt 22E UTAEZEE
PBSo|| washing % RPMI 1640 i} & H71a] 5% COz 95%
humidity7} Z35E 37C lY7]ollA] sldsisch. RPMI 1640
Hi el 100 U/ml penicillin, 100 g/ml streptomycin, 10% FBS
£ EojA] EBISINch 2 Afol] 9 oA CE PHAR &
gale AUTHMZZRE] cytokineo] Bo] EBHlEE ZUS
AsIHch MEE 6x10° cells/ml2 seedingslil 3087+ Q3
AlZ] O3S EEEK (0.1-1.0 mg/mi)3} CsA (5 pg/mhE H218IY
T} 3082 Foll PHA (25 pg/m)E MEE Y3 TS 24 Al
B0 vlst F Ml EQ 4EUTkE AU BeIold g1 olAE
BEkshr] "7Al -70Coll B ASIACT.

5. cytokine Z&F
A UTHEEZHE YHE  cytokine FHEHE A
enzyme-linked immunosorbent assay (ELISA)E AMREHACH?.
HA 96-well platetl] 1} capture Ab(1l ug/ml)E 100 w4 FHoj
Al 4T 318 FACt T 0.05% Tween-200] H71g PBS
(PBST)E washing®}t C}HZ 1% BSA, 5% sucrose, 0.05% NaN37}
ZEE PBSE 14|17 &¢t blockingdl®irt. Blockingd]l ZLIH
PBSTE washingstl, -70Co) FH|GNE sampled} A 5T &
LIAYE AMZEF cytokineS 100 wX Wof 37TolA 2417F £
. 217t Fol T}A] PBSTE washingdtil 23} detection
Ab(0.5-1 pg/ml)E 100 wHl FolA 14]7 302 &QF 37Tl &
S wellg PBSTE washingslil §4Q! avidin-peroxidaseE
o] 37°Co)l 3087 FUCE Wole A4E PBSTE &8 Al
A F o] 549 vIS3lo] WAdl=s 71A ABTSE H7I5Ia A
Zo] Ueld Higg EE ohg 405 nm DEE AB3lA
ELISA readeroiX] EZTE FH3IYrE 5T & ¢AUE ME
B cytokineg 08810 sampled sTE ZFFIUC

ELEE

1 X9 Ygas 54

Behcet HOZ WEEE= F B SAIZRE LEENS A
gl GTHEE BElsidien F #A9 §4& E 10 e
SISt 8 H2 304 ECE 5d9 HErIE 7Y Foll
Behget HOZ QIS ZTHIA S 71X 1L YN EiEik Fo #
O o}&k9] otsh= XUEA) R/UTE E3 AFH AL ol Hojl
Z2EY 8Y FY0] JUrt E TE SRR 504 HHE 10d
9] B¥717€ 71X aphthad 72 ALE Z4TINTL BMEK
Fo & 7ZALY L2 HE 2 YNCE L] BXiS} viizt
AZ SR Ay 5 o Z228Y S UEIRSH A8
B9 dEOE Qg Mt BE S4E HArt olso] UEt
e 72AY, TR, e Ay o2y 288 s 82
& %] Behcet HO| FE YOIt
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Table 2. Summary of patients’ clinical features

Patient 1 Patient 2
Sex Female Male
Age (1) 30 50
Duration of disease (yr) 5 10
- Oral aphthous ulcer
Symptoms - Ocular lesions ation
- Uveilis - Genital ulceration
- Genital ulceration - Skin lesions
- Skin lesions - erythema nodosum

- Gestrointestinal
involvement

- erythema nodosum

2. TNF-a 40 n|X= Bk an

Behget H SIRAIZRE] ZEISt HFHIEE PHA A& Edl
43107 TS 45Nl Bi|Eo1x BS54 cytokine@] TNF-a
9] ¢ ELISA ¥ g S8l EEalirt 1211 #shko] TNF-a
BY Axol olxlE JEe UotEr] Y8 PHA X3 30 Holl
0.1 mg/ml3} 1.0 mg/ml9] #iFHskE Meldled 11 FIE Yot
UTHFig. 1). PHA X1=g S8 DA ZE28E] 8|5 TNF-a
o] &2 3,60 + 0.08 ng/mlZ AS3IA} &2 148 + 011 ng/ml
Hrb {98 EJTt (p < 0.05). PHA RI1= ol @#E#k 0.1
mg/mlg AzI3IH 3.16 + 0.04 ng/ml, 1.0 mg/mlS A5
249 £ 0.03 ng/mlZ EHEHKS AeldlX] LUE WBod 4L
208%%} 52.3%9) SIS VERATH

4 *
3_
i

£
g %
3
z
1

o_

0.0 0.0 0.1
- + +

1.0 OCE (mg/ml)
+ PHA

Fig. 1. Effect of Onchungeum (OCE) on PHA-stimulated TNF-a
production from PBMC of Behget patients was measured by ELISA.
PBMC {6 x 10° cells/ml) were cultured and stimulated with PHA for 24 h in the
absence or presence of Onchungeum (0.1 and 1.0 mg/ml) for 30 min prior 1o
stimulation. Data represent the mean * SEM of three independent experiments. *,
p ¢ 0.05 compared to saline value and ™ p < 0001 PHA-treated alone value.

3. IL-1p 4ol viXl= BB 53
T b2 @54 cytokine IL-1p9] E0]T PHA At=ofl ol
g A 22 RE E71EE BESIcHFig. 2). 1211, &5
fixo] IL-1p B4 Axloll vIXl= FEE LotR7] {48 PHA A=
£ Hall 01 mg/mlT} 1.0 mg/mle] EFEkS HElskd 1 §
HE Yottt PHA A==€ &dl GrHAEEEE BHlEE
IL-1p9] 2 807 + 0.07 ng/mIZ A=5IK] R 563 + 030
ng/ml Hrt FASHA EUTH (p < 0.05). PHA Xb= Holl stk
0.1 mg/mlE A2laks 7.05 £ 0.22 ng/ml, 1.0 mg/mlg Xzl5}
™ 530 + 0.08 ng/mlZ EHKZ MG XUES WHTt 22}
418%%} 113.5%2) ARES VEMILE &, 1% 13 2004 B

0| BERS HEY cytokined] YEE ST AEFHOE Aa
AEE & 7 AVTH

10

IL-1B (ng/ml)

0.0 0.0 01 1.0 OCE (mg/ml)
- + + + PHA

Fig. 2. Effect of Onchungeum (OCE) on PHA-stimulated IL-1p
production from PBMC of Behget patients was measured. PBMC (6 x
10° cells/mi) were cultured with or without Onchungeum (0.1 and 1.0 mg/mi) for
30 min and then stimulated with PHA for 24 h. The cell-free supernatants were
collected and IL-1Bconcentration was determined by ELISA. Each datum represents
the mean * SEM of three independent experiments. *, p < 0.05 compared to saline
value and ™, p ( 0001 PHA-treated alone value.

4. IEN-v 480 njAl= @mis a3

HANEE ZHESHE cytokine@! IFN-v7} HaQlol BlaH
Behget HE 71X &A1Y GHAHIZOA E7IHAJDRE BIE
ZHE 2 dFolME PHA Aol QI8 IFN-vS] A4 3} ik
o] ANE YOIHEUTHFig. 3). PHA XIS& &3 A ZZREH
EHI5]E= IFN-vQ] 22 1.149 t 0.079 ng/mlE AF26IA) 222 Al
ZERE 2|9 IFN-v9 &0l 0.022 + 0.006 ng/mi HE} S9]3}
A EJTH (p < 0.05). PHA A= Aol @54k 0.1 mg/mlg AT
31 1.028 + 0.058 ng/ml, 1.0 mg/mlE A216HH 0.141 £ 0.010
ng/miE EFKE ATIGIA] EUS ETt 22 10.7%2} 894%
9] dAMEE UEHAYITE ojdel Aol ERo] #iBiK 1.0
mg/mlo] MAZE &l PHAO) 9 (A 20 84e &
HHeog dAg 4 UACk

1.4 1
1.2 1
1.0 1
0.8 1
0.6 -

IFN+ {ng.ml)

0.4

0.2 1

0.0 -
00 00 01 1.0 OCE (mg/mi)

- + + + PHA

Fig. 3. Effect of Onchungeum (OCE) on PHA-stimulated IFN-y
production from PBMC of Behget patients was measured by ELISA.
PBMC (6 x 10° cells/ml) were cultured and stimulated with PHA for 24 h in the
absence or presence of Onchungeum (0.1 and 1.0 mg/mi) for 30 min prior to
stimulation. Data represent the mean + SEM of three independent experiments. *,
p < 0.05 compared to saline value and ™, p { 0,001 PHA-treated alone value.
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BehgetBE2] BHERMKEANA MIKS) cytokine 430K A

5. cytokine A840)l nlX)= EEEkY CsA9 3 HlW

cytokine 4ol DX EFERY AMERE Dot &4t
Al 5Y3P| Al Gt 246 WAARA cyclosporin A
9 A E 1} Bl WIS CHFig. 4). Cyclosporin A= ¢} 159 &
QF Behget HE 71X &A1Y Tl 9 AFEE Al AlI&SI
o gom ML oF3] 718 vt 2448 ARUER
ARBEOIAL et 28 4olA EEd EEQ 5Tl 1
mg/mlg FXE BI1AE MY cyclosporin AY FILEE 5 ug
/mlg BHE) 51698 w229 cytokine M4 AXSE vl @
o UERIRACE. TNF-q, IL-1B, IFN-v ZFoJAl  {EEko)
cyclosporin AHL} 20% 014} B && SHE VBRI, G4
ZEZRE BHlE cytokine?] &2 F 20] HEISIAC} FolA B
Fol EFES EEM, WAY cytokine® AHo] Yo
cyclosporin AHT} I 248 oAl 8 B, I JHEg2
IL-1B, IFN-y, TNF-a9] &X 2 =1ch

Table 3. Comparison with Onchungeum and CsA on cytokine
production

TNF-a(ng/ml) IL-1B(ng/ml) IEN-v(ng/ml)
Saline 148 £ 0.1 563 + 030 0022 £ 0.006
PHA 360 + 0.08 8.07 + 0.07 1.149 + 0079
On-Chung-Eum 249 + 003~ 530 * 0.08™ 0.141 + 0010
CsA 295 + 022 590 t+ 0.15* 0479 + 0.046"

PBMC (6x10° celis/ml) were stimulated with PHA (25 w/mi for 24 h in the absence or
presence Onchungeum (1 mg/mi) and CsA (5 wg/ml). Statistically significance assessed
by one-way ANOVA with post-hoc test of the means according to Tukey's method. * p
(005, ™ p ( 0001 compared to PHAreated alone value.

EE OCE

120 H ) CsA

100 1
Q T
g-’ 80 -
=
.0
= 60 4
2
L
£ 40

20

0
TNF-a IL-1p IFN-y

Fig. 4. Cytokine inhibitory effects of Onchungeum (OCE) and CsA
were compared. PBMC (6 x 10° cells/ml) were stimulated with PHA (25pg/mi)
for 24 h in the absence or presence Onchungeum (tmg/ml) and CsA (5ug/ml).
The amount of TNF-a, IL-1B and IFN-v produced from PBMC was measured by
ELISA and calculated the inhibition rate. Each datum represents the mean + SEM
of three independent experiments.

ST

Behgets BRFS HHES SIS B DEBEL SER
BE, wEEs 59 RERD AN 9 EEUn A BE
%, WRREE =S NG 2851 SN KROEZ 98X
UTH#P), @EgEolA] Behcets BRES MR, NRAEBES
B BERGAEY 508 Fast, SHERY C IR B

R ORIBE REKE BERSH BERR SRBRER HREE
I AR BMIAS B EEER PR FA MR RIS
HERMEEY. MR THIEE BBty MRlE BER
7. RERE F& ME RREKE FiH 82= @B Bim
BR & /\B BN&R EHAE MERG FNTERRES
2ielo] MRS} Ao M IRERS 0] &KL Atk &
QoFE FEHRSIL BN RSIL BIRFESE M- pe - B
Q) SIaEESIY ERALSIL ARESRBEH RERMZR
sMESI] LT SIMEEMSIO RAEJCIL SI¥Th 3 #R
ERs” RERZRIT SEUS 240 RolE=H RERS M
g7t %ol AiROl AL FRIRLESHU Hitkol F#ol
ol &Sk LTl ol 4712 ALPY0] MBESICE SISict.
2 g3 RlH ¥ BN /18 ok BSIK 9oLt virus
Bz, MK BRAR, SUE714, 29EA E oeivia 8
Aol MAIEOH H2e HAATe) W gaREmRol 5
QA BAEL YTV, EERPRBOE FHGIE o)RE B
EEO AlolA HARSANE M, EATE e A
BERE ERAEHY 2AAAS 48 gutrae” 52 81
UTh B FEBY BWKERS DK BA, SNEH U RS 2
3= ROE, 718 WA Uehis A9 2E #xlolAl Uehls
O ERS F2 0EY 34, 72 34, AdE, sZ, 550
AYE TN, WE, QFH BAES SECh ¥He £lo) w
ol B 1 o7} SlolLe1, 129 Alolo] AYS HAd H W
A4 B2 FMEO] Quie WAL ol AYHS —weE
£ §lo] BRI AR AR #EE 1ES 7T §
o} @m0 FERER NYES Shle 8 AR, &
ERBEES XES H|ES 7K 2T FHE AYWOT MmE
2 MRSTH= 50) UTh MBS AMCE. BBol Woll A &
S, S ATIESHY ERRSHL, BIRS WBAIFIW O MEEsk
I, sl sl HWslL WS Bo1Y RESIL, Hol ASH
W OBKSILINS S5l L7 otstmdicl A5 MES
BRSIEE, 7ol ERRE (. R R, 508, S5 5. 1. K0 I B 9E
E8 tAUTE o]0l BRMRS Sk MBS 480 3§
A, HINE Q18 &AM ARl AFRE 4 UTHL L3l UYr
P ATAD BEKS PHAE 84318 Behcet 3§ #x19) &
A HTHEZRE] cytokineE9] M4 GO AHBIH
1, ol2idt A EEKO] Behget B $HXIO cytokine 44 1}
BH|g zEgoz) HYD g4ENse ZEY & U= AFA
UL AAIGHL AT Behcet W T Q17 Wa)71Ho} ot &
5] WHAA 22 Aotk ZEY E9 A Q0l, W4
2®19) HIE4), HLA-B51 thES8Xle) sy 59 S8
Qo] MAFL YU, B3] HZol HAXNAHEY vIBAE
UERNE 22 GlolE ST} Thl AlZol o8l mEE @Eure
of gt 8Mdo] ER8MA AR L YTk, TNF-q, IL-189} 2
HEY cytokine2 FEHIES AA WEAIY ZHo] 7135}
o G54 FFNAE 583 9Ee sk Urk o] BIE)
Al @& cytokined} Behget WO AN E HAEFE AFE0]
WHEEACE Mege 52 Behget H SAIZHE] 2218 tHAIE
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£ LPS (lipopolysaccharide) 2 A}2H S w} TNF-a9] 4430 &
A 715 Ag BAsk11", Sayinalp 52 Behget 1 3
A1 Aol TNF-a7} Qu)QA £7150) Q1SS Basiint
. 8 Behcet B EIXL0) BH Fo) IL-1BY) Z719} BHx}) |2
FHACERE )8 CFAAIEA IL-1BS) 717} B IR
oW’ & 02 ATl I8 IL1p9) 993 Er1E 28X
Eoict A29 d7ZW Crohn's H3} BUlE|AY BHYS
Eeile WY 4 g8 Z@o AFE YS EHOF TNF-ao]
BHE ZoT Ui FolElAY BEANA TNF-a &7
IL-189] Hgtg oAjg ARolE EE5Uk29] T8 HL a5
QA AUE Vehdo] B UEACE?. Behcet HO| Ao T o]zidt
XgHY Hi7 QEs Hassard E2 TNF-aof thsh 8417} $)
% A R Y Behget B XA FHEQ) & FHpo]
g & Aoke RS AAGIHT. EUE0 e ZEAO|HA]
FHEMZ AR 1L Y= thalidomidel= Behget B2} ohL)z)
CTHE ofe] HAAAY 2ol HBXHOF AIRE I Q= ak=o)
o). 0218} thalidomide: ARZIS] THEA|EEHE] TNF-a 44
€ dAsHE EAE 7P, 181 thalidomide 24} oh)z}
% T2 HYAHA cyclosporin AR PHAE 4318 Azt
G ZZRE] INFvQ] 84 & niA AMshs ACZ B
HAF). INFve HYUI2S TE5H= cytokineQ 24 WAl
of 238 MZE9 HAM B3l Y8 F= cytokineo|r},
Behget 1 Xl AIA] T8 IFN-voll thdl 7o mEmH By
Qloll vigh EX1Y] LRENW chA ZollA] YHEE IFN-ve] @
o] FISH £2 ZOF BILUCt B JFE Ed) Behget
SAIAA BEi8 DAEY A ZE PHAE AFg 2 Qo]
Bmkel AAZ7t BBA cytokine (TNF-q, IL-19)3 Thl
cytokine (IFN-v)9l 444 & SO Z AME 4= YS S TS}
Rt o 2 dTolA 248 HAAMA cyclosporin AS} &
Al AES Yo 2N Emate FUE vud 27 EiEtk
O} cyclosporin Aol H|&} cytokine GA 7} B L4314t
H|& cyclosporin A7} Behget S ZES o) XdlolA] 1 &
W7t S 243 AZZA ARBHL Y2 A7IHoZ it
ol ALBE AL okF o AABHEA HELND 2L oY 7R B
RS 7L AP, 28 sBEn W) Bk a3
T BA8H S4o) YloHA B HF oA E cyclosporin AL}
Ol 246 ENTA) UERNI OB E Behcet B %] S0 thdt 22
AP e FAIE = UATY. B AT E BlEOE ¢oZ9) 3
ollAl {BiEgko] BT ¢ Thl/Th2 cytokineSS THE 4 Y=
Ao HAol BAS MEZEE 2HE £ YA E= 4y
HEH BAFEE XEH=XY ARE 2Al6IH HEoZH &
kel FEs 2811 g wWE 4 Ag Aok

4 &

1 BERCE BAYEN M EE PHA A2 Holl JE)e 8
I AMelskAl 32 e vluE o, @K 0.1 mg/mlg Xz)st
H TNF-¢&0} 3.16 + 0.04ng/mIZ AXM =™, 1.0 mg/mlg Xz

S TNF-afo] 249 + 0.03 ng/mlE AT o] BrEKS M6
Al B2 HEEECH 22 208%9 523%2] HRIES VERA
i, IL-1p9] o) 7.05 + 0.22 ng/ml E AAHF™, 1.0 mg/mlS
A2IskA IL-1p2] #o) 5.30 £ 0.08 ng/mlZ M| o, BEikS
AEISHA 922 WEEECH 247 41.8%9) 1135%9) AL U}
ERNRICE. I, IFN-v2] 0} 1.028 + 0.058 ng/ml 2 Olm5m,
1.0 mg/ml& Xz)51H IFN-v] §0] 0.141 £ 0.010 ng/miZ o
AEol, BHKS AM2ISK WS HERBCE 242 107%9
894%2 AMEE VERIUCOH, BBk EHH0 =59 1
mg/mlg [N 3INS e} cyclosporin AQ} FIHSTE 5 g
/mlE FXE] SIS W 229 cytokine B4 AXES blast
He o, BEHKS ITH, HIY cytokined] 4dol Yo
cyclosporin AR} 20% O|49] T 2481 oA EME HA I,
I AdM A3k IL-1B, IFN-v, TNF-a9] £42 =A uUehdrt.
Ol AHANZ Lot BEMM MERMEAM Ei5kol
®EE RIEY, %Y cytokine®] ARUMA Bl A& U
o, g% A&HQ) AT ©ast A8 AIFPLL
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