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Effects of Danchunwhangagam on LPS or DFX-induced Cytokine
Production in Peripheral Mononuclear Cells of
Cerebral Infarction Patients

Seoung Geun Lee, Key Sang Lee*

Department of International Medicine of Oriental Medicine Hospital, Wonkwang University

This study was to investigate the effect of Danchunwhangagam(DCWGG) extract on the production of
proinflammatory cytokines in peripheral mononuclear cells (PBMCs) from Cerebral infarction(Cl) patients. Methods: We
examined that the inhibition rate of tumor necrosis factor (TNF)-q, interleukin(IL)-1qa, IL-18, IL-6, and IL-8 productions
in DCWGG pretreatment PBMCs culture supernatant in the lipopolysaccaride(LPS)- or desferrioxamine(DFX)-treated
cells compared to unstimulated cells. DCWGG inhibited the productions of TNF-q, IL-1qa, IL-183, IL-6, and IL-8 induced
by LPS in a dose-dependent manner. DCWGG might have regulatory effects on LPS or DFX-induced cytokine
production, which might explain its beneficial effect in the treatment of CI.
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Ficoll-Hypaque, LPS, DFX, avidin-peroxidase, and 2-AZINO
-bis(3-ethylbenzithiazoline-6-sulfonic acid) tablets substrate(ABTS)
O] AJkZ Sigmar [ZRE] FRIGIATE Al2uHI RPMI 1640, penicillin
G, streptomycin, fetal bovine serum(FBS)& Gibco BRL(Grand
Island, NY, USA)ollA] FQI8I9IT}. Anti-human TNF-q, IL-1g,
IL-1B antibody(Ab), biotinylated anti-human TNF-q, IL-1q, IL-1
B and recombinant human TNF-q, IL-1a, IL-1B2 R&D Systems
{Minneapolis, MN, USA)ZRE] V515 C) Anti-human IL-6,
IL-8, biotinylated anti-human IL-6, IL-8, recombinant (r) human
IL-6, IL-8 Pharmingen(Sandiego, CA , USA)ZEE] F3}H Tt
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OluLt. AkgE StAlel 822 B Table 13} Zrh.
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Table 1. The ratio of the component in DCWGG.

Components Am&ﬁms
1. Radix salviae miltiorrhiza (Salvia miltiorrhiza Bung) 30
2. Rhizoma chuanxion (Lingustieum chuangxiong Hort) 15
3 Caulis spatholobi (Spatholobus suberectus Dun) 30
4. Lumbricus (Lumbricidae) 10

5 Benih, Radix puerariae (Pueraria thunbergiana (Sieb. Ft Zucc)) 15
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Ficoll-gradient centrifugation2 o|&4) &|oial Hei® HH
4 #X1e] Hul @oll © ZRE] PBMCsE E2l5IGnh 2alE Al
32 phosphate-buffered saline(PBS)ol| 381 washing$t & 2mM
L-glutamin, 100U/ml penicillin G, 20048/ml streptomycin, 10%
FBSE WojA] FulSh RPMI 1640 uRFHoll 3027F 56 TolAT 1l
ABIH Tt PBMCs= 30ml falcon tubeoi|A] AZ SHEIHEZ M
ET(3x10%ells/m)E 2HE THS 10044 A 4-well plates)] 74
T 24A17F EQF 5% CO», 95% humidity(37°C)ollA] wigrst &
LPS B DFX7} 22t gk 73} ZeRA] 942 79 A2 4}
Edulg 717t AAEESl da o]lAe FYS) A 2
0Coll HaHsIArt

5. MTT Assay

HE YZEES MIT assayd] Qaf ZEEJCE 500409
PBMCs9] A e (3x10°cells) @ 24240 =5 0| T syl
& ATIer & 24A)7F B¢ 4-well plateot] BIQFSH ¥ 50409} MTT
S Gmg/mlS HIHSH TIA] 4417 B0 37TolA wlkals
Th Washingsll 459 2822 AASL 8iHA @S
formazan Y4HEE DMSOol Sd1A173ct 1% 96-well plates?]
Z351H UE‘_H:_%‘ enzyme-linked immunosorbent assay(ELISA)
readerZ E4l 540nm T}EIOIA] E2ABIMCE U] TTQ) formazan

Zo Y5 100% YESEA HYEHHUTEH

6. Cytokines Assay

ELISAZ E3l TNF-q, IL-1q, IL-1B IL-6, and IL-8Q] Z#&&
4l anti-human TNF-a, IL-1a, IL-18, IL-6, and IL-8
monoclonal antibodies(1.0ug/md)E 10042 FEE  96-well
plateE pH 7.4, 4TolA BIERF njekeldict. v 0.05%
Tween-200] A7} PBSE washing8t ©}2 1% BSA, 5%
sucrose, 0.05% NaN37} £&Fd PBSE 1417+ B9} blockingsied
Cl plateZ washingd}1l, sampleojL} TNF-q, IL-1q, IL-1B, IL-6,
and IL-8 standards& Z713}3 37 CollA] 2A17F BHQESEL, THA]
washing@} & biotinylated anti-human TNF-q, IL-1q, IL-183, IL-6,
and IL-8& 72+ 0.2ug/ml A Z7154] 37°C oflA] THA] 24|17} uh
ottt HAIE A2 & avidin-peroxidaseE: E7151 37 Col|A]
208 viSt & washingdtal 2HGH= 712 ABTSE AUlsiil
szio] VW WSS W& TFe W5nm TEE ARGl

automated microplate ELISA readerolA] EHTE ZHEISCE

7. HPLC Analysis

HPLC systemE pump(Waters Assoc, USA: 501 HPLC
pump), a 2996 PDA detector(Water Assoc., USA: 2996 PDA
detector), an autosampler(Water Assoc., USA: 746 computing
integrator) 2 FHERCE. YMC-Pack  ODS-AQ 303
column(4.6mmx250nm, 5m) 2695 & A}23FIICh Buffer(25mM
phosphoric acid, pH 225): Acetonitrile(80:20)Z mobile phase
OCIE4)CZ Hrh 2+ peak:= 20Inmold  SHEKEOM
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land flow ratez 1.0 0|} HF NS 5F4(10g/100)0) &
aisld FR|Ert. AAES 0450 membrane filterE E5)

filtering Sl HPLCE 213193t

Sensitivityt= 1.0 AUFsollA] ST} injection volumes 20,
&
L

8. B 24
49 datae B2 209 ThE 48 HTaSEME
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0] 23 Pyrol 0.05 olslel AW EAFCE RIS ACE
oAt
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1. A2 Q&S] s &

™A MTT assay= O]%
o eEEae gas
0.1mg/ml, 1mg/ml 5L 68%7}§9§
Z¥7} 24A17F S9F LPSSL DEXE AF=5IQiTt LPSQ DEXZ Ag]
#H Mz dEge ERT(100.0:54%)0) vlusled  Z2¥7k
9536+4.6% 3  94.3612.99% F 71-/\Q Ol/} e TShcl A vAl
(0.01-Img/ml)2 Z}21Q] H&ofil Mz 4
U Om A B ZEEEH chal o] 5’80] S Son
201 A CHFig. 1).
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Fig. 1. Effects of DCWGG on the cell viability in PBMC from Cl
patients. Cell viabilty was evaluated by MTT colorimetric assay for 24h
incubation after stimulation of LPS(tug/ml) or DFX(100uM) in the absence or
presence of DCWGG(0.01-1mg/mi). The percentage of viable cells was over 94%.
Data represent mean = SEM of six independent experiments.

2. LPS &l DFXZ SukEl TNF-a A4S0l gt gialairizel g
TNF-a A4 E0] thst thHErzo 28 =eS "7l
Aol HAN &AL ghx Tl ol HHSVIZE 3087 AAE

g & 47 24413 IO LPSS DEXE Aelotl 43U
ELISA B4 g o]&d) B4oIrt. XA HES7idel ekl
met LPSoll Qfoll £7He TNF-a9) 440] A== Ag Eela)
% oM (Fig. 24), Zt) AA S 1mg/mldlA] QI 50.32+2.5%0]
CHP<0.05). 3t DA sbr12g) ko ulzl DEXol 23] S719
TNF-a9] 4% AAl=es AE BI6IN O (Fig. 2B), 2] o
HME2 Img/mlolA] 2l 57.02+2.5%0|CHP <0.05).

A)
60
. (Ps) Ed
= L
— 40
g=]
=
L2
= =20 T /
=
o+
0.01 0.1 |
DCWGG (mg/ml)
B)
60 *
(DFX)
=
— 40
= =
=
<2
= 20
=
o
0.01 0.1 1

DCWGG (ma/ml)

Fig. 2. Effects of DCWGG on LPS- or DFX-induced TNF-a
production in PBMC from CI patients. 3x10° PBMCs were pretreated with
DCWGG(0.01-1mg/ml) for 30min, and then stimulated with LPS(iug/ml) or
DFX(100uM) for 24h. TNF-a concentration was measured in cell supernatants
using the ELISA method. All data represent the mean + SEM of four independent
experiments. *P < 005, significantly different from the LPS or DFX-stimulated
cellstnon-treated with DCWGG)

3. LPS B! DFXE #akd IL-1a 44 Ed tidh s a3
IL-1a g0l ek SHetde 28 s8g Bri6h] 9
o B4 Expe] Wi welvoll RHErEE 30837 PAzISH

=]
B2AHE o8 2Mairh MAE _5@7}20 Qloll it
LPSofl 98l E719 IL-1a8] o] dAElE AS &g e
(Fig. 3A), ) UAEL Img/miofA] 2Ol 42.02+35%0]cHP
<0.05). S Sz ¢kl ukel DFXol 98 718 IL-1
a9 4T A== A BIEIH Qr(Fig. 3B), Al dxg2
Tmg/miofA] FHQl 38.12+3.2%0]CHP <0.05).
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£E Tmg/miofA] HQl 43.02+2.7%0]CHP <0.05). T8 thE 87}
7] ¢koll whet DFXoll 9Jal E718 IL-1BY AM T AFEHE A
2 EIBINOP(Fig. 4B), i A EE2 Img/mlojA] HQ
50.02+3.2%0]CHP < 0.05).
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Fig. 3. Effects of DCWGG on LPS or DFX Induced IL-1a Production
in PBMC from C| patients. 3xi0° PBMCs were prefreated with
DCWGG(0.01-1mg/m) for 30min, and then stimulated with LPS(ing/ml) or
DFX(100uM) for 24h. IL-1a concentration was measured in cell supernatants using
the ELISA method. All data represent the mean + SEM of four independent
experiments. *P ¢ 005, significantly different from the LPS or DFX-stimulated
celistnon-treated with DCWGQ).
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Fig. 4. Effects of DCWGG on LPS- or DFX-Induced IL-1B
production in PBMC from Cl patients. 3x10° PBMCs were pretreated with
DCWGG(0.01-1mg/mh for 30 min, and then stimulated with LPS(1ug/mf or
DEX(100uM) for 24h. IL-18 concentration was measured in cell supernatants using
the ELISA method. All data represent the mean * SEM of four independent
experiments. *P < 005, significantly different from the LPS or DFX-stimuiated
cells(non-treated with DCWGG).
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Fig. 5. Effects of DCWGG on LPS- or DFX-induced IL-6 production
in PBMC from Ci patients. 3x10° PBMCs were pretreated with
DCWGG(0.01-1mg/ml) for 30 min, and then stimulated with LPS(ipg/mh or
DFX(100uM) for 24h. IL-6 concentration was measured in cell supermnatants using
the ELISA method. All data represent the mean * SEM of four independent
experiments. *P < 005, significantly different from the LPS of DFX-stimulated
cells(non-treated with DCWGQ).

6. LPS 4 DFXZ Sutz IL-8 A Zo) thsh
THE gt zo] LPSS} DXl 9all &
VP ZEEH0] U= oRE #0ll] TI‘H, ]
3ol HETIE 30827 AAEIS &
DFXZ A3l 45H S ELISA BAHE o
RAR= T E717be] ok w}a} LPSoll 93] &
l dAEE AE & ] (Fig. 6A) JJEH Oﬁﬂc’
Img/mlo| 4] HQl 46.1143.1%0 ]D}(P<0 05). &
2ol Wk DFXel 2ol &7 IL-89 YT

WAL AHE
QIBIF OH(Fig. 6B), i UAEES 1mg/mlojA] EOJ 50.12
+3.2%0|CHP < 0.05).
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Chromatogram® Fig. 71} ZT} ol dFols F2 FHEY
Peak® B8R} QAT
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Fig. 6. Effects of DCWGG on LPS or DFX induced IL-8 Production
in PBMC from Cl patients. 3x10° PBMCs were pretreated with
DCWGG(0.01-1mg/ml) for 30 min, and then stimulated with LPS(iug/ml or
DFX(100uM) for 24n. IL-8 concentration was measured in cell supernatants using
the ELISA method. Al data represent the mean = SEM of four independent
experiments. *P ¢ 005, significantly different from the LPS or DFX-stimulated
cells(non-treated with DCWGG).
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Fig. 7. HPLC chromatogram of the DCWGG. Standard solution of
DCWGG was prepared by dissolving in distiled water(10ng/100ml. The injection
volume was 20ul and the detection was made at 254nmfFig. 7. HPLC
chromatogram of the DCWGG.
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il 28] 9 % e wed oA ga?
macrophage RAW264.7 cellsol A TNF-a HEEE AH 5]
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LPSS} DFXZ 2t M2l® HZ4 $al) 2ad gelT
M EoJA] eERE7g M)zt TNF-a9 718 A s6Iict
LPSS} DFXZ 717t H2] 8 =44 SR UEPH thal T
MEAA THETIZ MEI7 IL-109) 748 ARISIEC
LPSS} DEXZ 247t A28 =84 $a)0) wade) tel 7
HEA BRI 27t IL1BY E71E AFBIgTh
LPSS} DFXZ 27} A2l® =4 X0 2agd thal T

AZollA HB7tz AMElzt IL-62] 718 SAIGIR
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Al ZollA HEtz AElrt IL-89) &7t AAISIETH
TS IAO] A E profile2 HPLCE 241619Ch
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