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Studles on the anti-inflammatory action of Chilbokyeum
extract in central nervous system

Chang-hwan Jeon, Jun-Sang Min, Sung-Ryull Lee, Hyung-Won Kang, Yeoung-Su Lyu
Department of Oriental Neuropsychiatry Medicine, College of Oriental Medicine, Wonkwang University

Substance P can stimulate secretion of tumor necrosis factor-a (TNF-e¢) from astrocytes
stimulated with lipopolysaccharide (LLPS). Here I report that Chilbogeum can modulate cytokines
secretion from primary cultures of rat astrocytes. Chilbogeum (10 pg/ml) significantly inhibited the
TNF-a secretion by astrocytes stimulated with LPS and Substance P. Interleukin-1 (IL-1) has been
shown to elevate TNF-a secretion from LPS-stimulated astrocytes while having no effect on
astrocytes in the absence of LPS. Treatment of Chilbogeum (10, 100 pg/ml) to astrocytes stimulated ®
with both LPS and Substance P decreased IL-1 secretion significantly. The secretion of TNF-a2 by
LPS and Substance P in astrocytes was progressively inhibited with increasing amount of IL-1
neutralizing antibody. Upon stimulation from various agents, these cells adopt a reactive phenotype, a
morphological hallmark in Alzheimer’s - disease (AD) pathology, during which they themselves may
produce still more inflammatory cytokines. Chilbogeum (10, 100 pg/ml) significantly inhibited the TNF-
a secretion by CCF-STTG1 astrocytoma cells stimulated with A8 and IL-1. These results suggest
that Chilbogeum may inhibit TNF-a secretion by inhibiting IL-1 secretlon and that Chilbogeurn has
an antiinflammatory activity in AD brain.

Key words : Tumor necrosis factor-a- (TNF- a), astrocytes, Interleukin—1(iL—1), - 8 -amyloid_(A 8),
Chilbogeum, Substance P (SP), lipopolysaccharide (LPS)
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okolo] LPS (1 pg/ml), substance P (1 uM) =
E gtk #2998 Aedto Adsigd.

(2) 5 2uAEe wik Wik AAT AT=
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3 PBS, pH = 7.2)% ol &3 7} wello] Azl
ZF 4CHdA 1243 5 =™ Z"EFT v
Eolz AFHEAE Uolr] #sted 2% bovine
serum albuming %% phosphate buffered
saline (PBS)2 A€ v @548 Hrlslo
37T 2AEd Adsdo. dA 0.05%

tween 20& F#3 PBSE 2A4HE AFE &F9
o2 43 A3E A= AXFHEF 2299
Z AAY wMFIETAE 2 welloh 100 w14 7H3t
o 37CoA 241 F< WFstgdd. oA 0.05%
tween 202 53 PBSE 43] MH % rabbit 3
AE 1% BSA7I #H¥ PBSE ol &3ty 4A
FE2 ANT F A4 welld At 37Tl
2N 7HEt WAt A A fFHeg 73
A4 % phosphatase’t Z3E goat anti-rabbit
IgG (Sigma Co.) &HE <A 3=2 Z welld]
g g 37CAA 247 e T 3 A
Hatdoh o2 AEHF 005 M NaHCO3¢
005 mM MgCl22 Z=A4d @Fde] LAz
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K€ TNF-a2] 85 %3t zp54¢ vy, LpSe
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Effect of LPS and/or SP on TNF-a secretion

Table 1.
by rat astrocytes or microglia

Treatment TNF-a secretion (ng/ml)
LPS SP astrocytes microglia
- - 0.17+0.05 0.11+0.04
+ - 0.25£0.09 0.18£0.03
- + 0.160.08 0.15:0.08
+ + 1.56£0.11% 0.23£0.12

Asirocytes and microglia fraction (2 X 105 cells/well)
were isolated as described in Materials and methods.
The fractions were incubated for 18 h in medium alone
or in medium containing LPS (1 mg/mi) andfor SP (1 1
M). The supernatants were collected and frozen at -8
0C untl assayed for TNF-a. Each datum value
indicates the mean * SE. of three separated
experiments. = statistically significant differences from
the control values (medium alone values) at P<0.05.

2 LigER FE U0l o8 N MAMZOIM LPS
o} substance Poll 2ls]l #T == TNF-a &u|9

o M =2

W AAME PE LPSS substance P H%

4 TNF-a®] 2¥]o] glold Ligik F&d9 &
8173 ﬂﬁﬂ’\i 2% @37 ¥ J2Ax
=9 tigfk FEAS ¥rbste 18
g u}—g—' TNF-a¢]
1o} Ve wps} o) LRk FE
%"(1—100 ug/ml)% o AdAzE 2E LPSY
substance Poll 98] HE=+E TNF-a2 EHE
10 pg/ml =4 HARsHA BRAZG (PL
0.05) (Fig. 1).
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Fig. 1. Effect of Chilbogeum on LPS and SP
induced TNF-a secretion in astrocytes.
The cells (2 X 105 cells/well) were
incubated for 18 n in medium containing
LPS (1 ug/mi plus SP (1 uM} with
various concentrations of Chilbogeum
and the supernatants were coilected and
frozen at -80°C until assayed for TNF-a.
Each datum value indicates the mean =
S.E. of six separated experiments. -

= slafistically significant differences . from
the control values at P<0.05.
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Table Il. Effect of LPS and/or SP on IL-1 secretion
by rat astrocytes

Treatment
IL-T secretion (ng/ml)
LPS = SP B
- - 0.15£0.08
+ - 0.26+£0.06
-~ + 0.23%£0.06
+ + 1.6710.17*

Astrocytes (2 X 105 celis/well) were incubated for 18 h
in medium alone or in medium containing LPS (1 ng/ml)
andfor SP (1 uM). The supernatants were collected and
frozen at -80°C until assayed for IL-1. Each datum
value indicates the mean £ S.E. of three separated
experiments. + statistically significant differences from
the control values (medium alone values) at P<0.05.
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£ A3y daA. 2@ 24 A AR H) o)
g Fx9 Bk 2298 2ed 18 Al
7\} ¢ ”IJ g o IL-19 Pvize A9
Liafk %-%o—‘! (1-100 fig/mDe HHA4H =
2 2E IL-18 2E QAT Fig. 2. ol
23 Liggk F&99 &A= 10, 100 pg/ml F
ZoA dAAsHA gAARD (P<0.05).
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Fig. 2. Effect of Chilbogeum on LPS and SP induced
IL-1 secretion in astrocytes. The cells (2
X 105 cells/well) were incubated for 18 h
in medium containing LPS (1 pg/mi plus
SP (1 pM) with various concentrations of
Chilbogeum and the supernatants were
collected and frozen at -80°C until assayed
for IL-1. Each datum value indicates the
mean = SE. of five separated experiments.
= giatistically significant differences from
the control values at P<0.05.

5. LB FEAdo| 2s o HYMHEAM
TNF-ao| Bb| ARIE F IL-1 22 AN

Bethea 2 ¥ AAAEA IL-1¢
TNF-a mRNA¢] = % 2v=z4d 58§
S0, LiEk Fadel da ¥ gAgE
2E TNF-a9 EHI ozl a37F IL-1 =9AA
ARZJANME EA37] Hstdd, ASdE = A
FoA F IL-1 FAY a#AE A A
AAAE wjokde] LPS (1 pg/mb9 substance
P (1 pM)Z AP g ¥ IL-1p NS A7
ste] 18A17+F o] TNF-a BH%g A3 g
Fig. 3ol Yehdl vle} o] & IL-1p FAE A
2% & TNF-a ¥v|%e] 7Hastdch & IL-1
B A2 oAl &¥= 10, 100 ng/ml FEA
A5 (P<0.05) (Fig. 3).
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Fig. 3. Effect of IL-1 antibody on LPS and SP
’ induced TNF-a secretion in astrocytes.
The cells (4 X 105 cells/well) were
incubated for 18 h in medium containing
. LPS (1 pg/ml} plus SP (1 uM) with
various concentrations of IL-1 antibody.
The supemnatants were collected and
frozen at’-80°C until assayed for TNF-a.
Each data value indicates the mean =+
S.E. of three separated experiments.
“«:statistically significant- differences from the
control values at P<0.05.

6. LiEER £&Uol olFt X MaMEOIM ABSt
IL-1Boil olsf FESE TNF-a 2Hlel ofx &2}

ABE TL-1pl 93 BAHE A WAL
2Ry gy AEBYEAY 2ulg 2
o} Fig. 4¢] JEbd vl o] ABs IL-1B
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AEZHE TNF-a9] Eujzgo] tl& Z7}éim,
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9Tt (Fig. 4).
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Fig. 4. Effect of Chibogeum on Af plus L1
induced TNF-a secretion in astrocytes.
The cells (2 > 105 celis/wel) were
incubated for 24 h in medium containing
ApB (20 pg/ml) plus IL-18 (10 ng/ml)
with various concentrations of Chilbogeum
and the supernatants were collected and
frozen at -80°C until assayed for TNF-a.
Each datum value indicates the mean *
S.E. of five separated experiments. 1,
Con; 2, AB; 3, IL-1B8 4, AR + IL-18;
5, Chilbogeum (1 ug/ml) + Ag + IL-18;
6, Chilbogeum (10 pg/ml) + Ag + IL-18
7, Chilbogeum (100 ug/mi) + AB + IL-18
. statistically = significant differences from
the A8 plus ' IL~1 control values at P<0.05.
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Fig. 5. Schematic representation of cytokine network
in glial cells
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