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Studies on Inhibitory Effect of inflammatory Cytokines Secretion from Brain
Astrocytes by Sesim-Tang

Taeheon Kim, Junhan Kim, Hyungwon Kang, Yeoungsu Lyu
Dept. of Neuropsychiatry. College of Oriental Medicihe. Won Kwang University

Cytokines are polypeptides which possess various biological properties affecting host defen'se function
and response to disease. Inflammatory cytokines, tumor necrosis factor-a(TNF-a), interleukin(IL)-1 and
IL-6 induce inflammation, fever, hypotension and pain when injected into animals or human subjects.
When glial cell cultures were prepared from neonatal mice or rats, astrocytes were reported to produce
.these inflammatory cytokines to viral infection, lipopolysaccharide(LPS), or cytokines. The purpose of
this study was to investigate the regulatory effect of these cytokines secretion from primary cultures
of rat astrocytes. Substance P(SP) can stimulate secretion of TNF-a from astrocytes stimulated with
LPS. Sesim-Tang significantly inhibited the TNF-a secretion by astrocytes stimulated with SP and
LPS. 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. We therefore also investigated whether IL-1 mediated
inhibition of TNF-a secretion from primary astrocytes by Sesim-Tang. Treatment of Sesim-Tang to
astrocytes stimulated with both LPS and SP decreased IL-1 secretion significantly. The secretion of
TNF-a by LPS and SP in astrocytes was progressively inhibited with increasing amount of IL-1
neutralizing antibody. Furthermore Sesim-Tang inhibited the IL-6 secretion by astrocytes stimulated
with SP and LPS. The inhibitory effect of inflammatory cytokines by Sesim-Tang, observed in this
study, might reflect an antiinflammatory activity and a reduction of various-type pains, fever etc. in
the central nervous system.
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ERHESINE ME RE 4RAEDS HiEs)

£ Control center24 Af2] EEHEE)T £2 -
WE BLE Twsel Za@m BE, Mg 59 H
B EEEBHT A F&F, 78 agla o
Gdol7t BATHNY HHERAAE Fgas 2
oz"ggA g -

BHEESANE ko U o8 2o o
1} Korenchevskye #1L& EEB’J ks me
2 EH] # WEN MBS fmEdn
13 olald MRS HRINE 9Y ERES
o2 RS BITHE B|ME, RmEKERE, fEoly
WiTH Bske e KM, korsakoff SEMR
B e RBH RoWERS, BE M hE
Sol Y B3 AMEELS s R
BiTH KEY gxdolvidoly may thuy
AsE To WRFEERAE 2EHAAR &
3 (Tumor necrosis factor-a, TNF-~a), QEF7i
-1(Interleukin-1, IL.-1) &3z <QUEF7-6
(Interleukin-6, IL-6) 59 MEEEHWES B

gete Aoz geA 9o,

EREEYE D ASEEY SEEAMEZAN
Z g8z Q= substance P(SP)= KiEY M
EHWE TNF-q, IL-1 $ IL-69) £RS #2
sFa cpEAMERS Aol o8 SP 484 Be
el e uxm® TNF-q, IL-1 € IL-6=
AR KEY 2ASAS BEANAY EmA
Do £/ KERE, BE 2 B0l EEY
o2 MEsE Aoz deix A

OB <BMBAM - ZFFDY) Agez W
$HY BHOR, WMET BuKel HBEo2 MRH
ol ¥esel g 28U HOBS ol fatd]
s MREBMEZYE SMY AR MEREHT
wE Wd ERW FRs ofF HAnx ga

cA1ZE A1 3 20 -

gk,
olo] HEL BEBIN FWRSY HES LK
sed ALHAD OB HEE MIIE] 9
std, A9 MER@NS JBMRS ¥ N9y
#, substance P(SP)$} Lipopclysaccharide(LPS)
o o8 TNF-a8 HWES 38z, KERE
Baol SPS} LPS2 ZA FIRE o ¥l BAlBEK
of €% YIEME MMEEEWES TNF-as} IL-1,
IL-69 M%) BRE Lok A, Wkw ETH
& HOREE BRES A @EsE volg

I MM Y Hk

1. ERHH

1) #% : SP, LPS, penicillin/streptomycin,
Dulbecco’s modified Eagle’s medium(DMEM)-2
Sigma Chemical Co. (Chlcago IL)ol /‘1 :l_"‘»’J 3t
rIL- 6 rTNF-q, polyclonal
anti-murine IL-1B, IL-6 ¥ anti-murine TNF-a
+ Genzyme(Cambridge, MA)°lA TFYsFqct
Hank'’s balanced salt solution % $-®jo} &3g&
Life Technologies(Grand Island, NY)o| A}, wjer
£ E923 9 EYoE

o}, murine rIL-1,

+ Nunc(Baperville, IL)

A TRk

2) HB®YW  —X WRBMMK(primary glial
cell) #ES I ERBWES Wistard JAH
4AE RIAABBA(RA, FHAA 73t
o 24 ¥ 2~5%0] AHW mg AAE ol &3
At

3 LB MBKS BWH A KRR EHS
HOBe EX RS BENAS KB 2M8H
FBrol N BSAT #% WES Seiol HEie
REKE Y2 0CoIA 58501 9 F Wil
WE AP OS 4Tl R @] HEEF s
Q. FUBES KES °F 10.2%(w/w)ol Ut
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2. BERHE

D AR Kge BRMK B 13 g g
Nl %S Fontana 59 whio] wch = 4
@é 27344 He A7 AAY KES AAT F

g H &l dgdolgleoz uutslw FA F o
&m&s}ﬁr}. SEEstel AL MlEE 20% $Eo}
3¢ Tes DMEM Mol BBAA 2
% 100mme) MHHEHESM petri-dishel 73l
3drnitt A2 EBEWRS Gl FHEAM 3F F
qt 37T, 5% CO2 ZA-HEANA RIS
o #% 10940, K5 dishel 39 FRBM

£ 025% Trypsin-005% EDTAE AHzsgl
. EBKE AAYR F = HE  plaed)
1x106cell/mlE - B-53to] CO2 Y7l 39 5

b HEEIAoH MERME HRE SPe

M/mD), LPS(lig/ml) B %08 MBHS BIE
Az Aad wRAA.

2) K NBAIY HE#E R WRBAEE
g PNBRARE B3] st WY “E}*aé
A wukzlolA 800rpmeE 1AL T EE
S, MEE Z2344 168 ¢ HESA
o} ‘é\?}i:ﬂ"ﬂ Fag Mfaws EkEH 10%
"ol 3 4% DMEMo| A3t &
gl EAstArh

3) substance P %% : substance P ¥#°l LPS
Y 240 HA FEF 5EF FAE A
g3 o] Azch WEOIE substance P
& 001% acetic acidl €318t} Acetic acid
£ glacial acetic acid® 1/10,0002 A& o &
0.2um filter2 < #314c}. substance P 474§
(ImM)& -20Cell B#3le] FA Add 5k
7t e FH 84 sto MR

4) TNF-a @& : ¥EBEERAAA 4£HE TNF-
a] WEL Scuderi?F ol k@ Fikol Fata
k7t W39 ELISA(enzyme-linked immunosorbent
assay)® AAld9d. & anti-murine TNF-a
capture mAb+v flat-bottomed 96-well plate

(Comning, Rochester, NY)ol coating buffer
(0.02% sodium azideZ #3% PBS, pH 7.2)8
o] &3t Zt welld HEFE 626ngo 2 HAY
F 4ToAN 1242 T ZE8tAY. 29 F, v
5oz AT AE I7] Ao 2% BSAE T
3 PBS® FA ¥ blocking buffer® H7}8teo 37
TAA 242 F¢ RALE39Y. gA 0.05%
Tween-20¢ ¥# & PBSE ZA4E AAI5A
o2 43 A ¥ A=F murine TNF-a £

3 Z+ sample®) WY EE®S & welldl 100n

4 7tste] 3FCONA 241 ¢ #HESEd o
Al 0.05% Tween-208 5% PBSZ 43 A3
% rabbit-anti-murine TNF-0& 1% BSAE ¥
f3 PBSE ol&dd 78ng/ml FE2 IHAHG
% wellol 22]dle] 37T, 24 HoF ¥ES
Aok Ol ARFEAos 73 AF %
phosphatase”’} "Z¥® goat anti-rabbit IgG
(Sigma Co)E 100ng/ml FEZ 2, wellol Az
3 T} 37Col A 247 #5358 F 73] MY
o}, wlxg A" F 005M NaHCO3% 0.05 mM
MgCR22 =ZAd" @30 LIAAZ p-nitro
pheny! phosubstance Phate(PNPP) 4 7& 100
WA 7 wellel 7hstel 1087 2HE $EG o
& ELISA readerg FIM3le) 405nm 3ol A
TNF-a9] &< AEsIAY

5) IL-1, IL-6 WZE » TNF-a WMEHI 22
ko ® PESAH.

6) HhetEsy o4 - EE AERE meaniS.E.ﬂi
GERIIS Y, HEEE WS student's t-test
2 P3}A} Feds-EL P<005E 3

IIT. B 8 5K 8%

1. LPSQ} spoff 2%t WNF-a3 82| LH HE

W oHA i ARBaRERE 2 K EfR
@i SEMEY TNF-ao A% 2dg ¥
s5ltH(Table 1). LPS$} SPE Malsix] @¥ate
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S CREERER-EE

el TNF-a9 SWEe ERM@KE7T 0.09%6+
0.036ng/mlo) 3 /NMEMIKIZE 0.084+0.041ng/ml ©]
At

ERk#iol LPS HE RENKIdE KEES
0.133+0.008ng/ml®] TNF-a® W& FEHAR T
FERERFS  0.096+0.036ng/mll  ¥la) FHEEol
UAR, LPS$E SPE FAldl ZEIYSL de
0.914+0.15ng/mlZ LPS B @RI 2u} EX
3A] TNF-a9] Si&o] 183l th(P<0.05).

ERAMel SP EX/ @Ed 9giAMx 012t
0.025ng/mlZ TNF-a9 Hel Hoe pEe
v XA EaAc

Table 1ol el wiel Zo] f§ /Bl
WRBMAEel At LPSE HE REIYL A%
ol& 0.142:0.125ng/ml2 <¥7+e] TNF-a®] &
TS HEMEAe B ohlel, SPE BB &Mt
AL ZA$ol%E 0.069+0.054ng/mle] TNF-a2] %

WS FERstH 2, LPSSt SPE Rk 718to

EEIYE dx= TNF—0-°—] AWEE 01352
0.087ng/mlZ FEHEUE 22 AT & HE
M= 8 ERMETS SEsle ®OB MBEK
o] TNF-a9| ol vlA+= FFS HestAo

Table | . Effect of LPS andf/or SP on TNF-a
secretion by mouse astrocytes or
microglia

Treatment TNF-a secretion{ng/ml)
LPS SP astrocytes microglia
- - 0.096+:0.036  0.084+0.041
+ - 0.133+0.088  0.142%0.125
= + 0.12+0.025 0.069+0.054
+ + 0.91410.15' 0.1350.087

Astrocytes and microglia fraction (2x105cells/well)
were isolated as described in Materials and methods.
The fractions were- incubated for- 18hr in medium
alone or in medium containing LPS(lpg/ml) and/or
SP(1uM). The supernatants were collected and frozen
at -80TC until assayed for TNF-a. Each datum value
indicates the  meantS.E. of .three separated
experiments. There are significant differences
between groups (P<0.05).

A 12E A1E 200 -

*  statistically significant differences from the
control values at P<0.05

2. OB LPSet Spo| o8 FHEE|S TNF-a
of 4+ M #ME

woE HBKRY 98 B 2RulYE
TNF-a9] ¥ #AE HEE 237 A f
Bkl 5wl LPS(lug/ml)% SP(ipM) ¥
YT BmES BROW ‘W%i&° fffinate] 18417
T #EFES thS TNF-ao] SWES ELISA ¥
Hoe g FEsd.

Fig. 1o Yeld@ uls} o] LB RBK

(1-1000pg/ml) &5~ E M Z F-€] LPS9} SP

o8 FUHE TNF-ao SWE -ABEKAEHOZ
BAAZAS 2y gdHB FEK 1000ug/ml #
EAAE 238 MWKl BRIt

OB g8 TNF-ao &% H% BEE
10-1000ug/ml #EANH #HtBmoz HFEHI
Al BFE A THP<0.05).

12 -
1.0 4
08| B

0.6 4

TNFe (ng/ml)

0.4 N

0.2 ]

0.0 4

Sesim-Tang.(ug/ml)

Fig. 1. Effect of Sesim-Tang on LPS 'plus-SP induced
TNF-a secretion in astrocytes. The cells
(2x105¢cells/well) were incubated for 18hr in
medium containing LPS(1lug/mli) plus SP(1uM)
with various ‘conGentrations of Sesim*Tang and
the supernatants were “collected and frozen at
-80C “until _assayed ‘for TNF-a. ‘Each datum
value indicates the mean+S.E. of -five separated
experiments.

statistically significant differences from the control
values at P<0.05
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3. LS9t spoj| ot IL-15%el EH BR

LPS, SP ¥ T43 EES B%iE NBKS
H7bsted 18A17 B9 #53#ES g IL-69 4W
£¢ ELISA ¥doz mwEstgd.

L HALE FEEKA AT s ERfhzy

¥ IL-19 4 RE HEE osr] 98 f
Eiksfel LPS(lug/mD B SPUIpM)E Fsins}
o WY FEKAN TAT KEM MREEYE
9] s}l IL-19] B& AESY B

Az LPSs SPE AJEIA ¥E A4 M
BH@ilAE 0031£0017ng/mie] IL-101 &
ook 283 LPST BEOZ fiMEge e
0.074:0:028rg/mlo]--HWH A oM, SPE BEe
2 MESYE WE 0025:0.009ng/mle] IL-10]
HWwE AT 28 LPSS SPE R #jak st
4e W K EREREYY 0868+0.063ng/ml
9] IL-1°] ZW=Eo FEHUA #insigd. o
3 HEEE Luber—Narodm%‘S’J wES —K%D
o

Table 1. Effect of LPS andfor SP on IL-1
secretion by astrocytes

Treatment
IL-1 secretion(ng/ml)
LPS SP
- - 0.031+0.017
+ - 0.074+0.028
- + 0.025+0.009
+ + 0.868+0.063+

The cells(2x105cells/well) were incubated for 18hr in
medium alone or -in medium containing - LPS(1ug/ml)
andfor. SP(1pM). - The supernatants were collected and
frozen at -80T until assayed for iL-1. Each datum
value indicates the meaniSE. of three separated
experiments. There are significant differences between
groups (P<0.05). ' ' :

© statistically significant differences from the control
values at P<0.05

4. OB LPS9} spo od FHEEIS IL-19]
HB WH BE

WOB RBKe APAoE M ERMMpER
g IL-18] Sl BEe nAEsE HHisv)
Si8l, LPS9} SP 2 whabeh el Hog AUE
WS flEe) mEE Te mEKR b IL-19 8
& WEsEoh KO AUEH(-1000ug/mD) e
TNF-a¢] 7ZA$9 vi&sd 5 ERAmzE
IL-19] AH®e ARKEHoz MAHsgen
1000ng/ml EEANNE 2318 MFIKe] Fkt
(Fig. 2). 283 %408 BB 10-1000ng/ml &
Eol N 2% FEtEMo s AEHIE M KR
& el eH(P < 0.05): '

10-
05l 8

06| B

IL-1 (ng/nt)

04

02K

001 1

' S&si&'{Tamg'(pgim)

Fig. 2. Effect of Sesim-Tang on L PS and SP induced
IL-1- secretion in. astrocytes. The cells
(2x105cells/well) were incubated for - 18hr in
medium containing , LPS(1ug/ml) plus SP(1uMm)
with various concentrations of Sesim-Tang and
the ‘supernatants’ were collected and frozen at
-80°C unti! assayed for IL-1. Each datum value
indicates the -mean*S.E. of five separated
experiments. '

+ : slatistically significant differences from the control
values at P<0.05
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5. #i IL-1P @O TNF-a W WE S

Bethea”5<  shigi@RolA - IL-191 &
TNF-a mRNAS| F# 2 HWALGHENS ®RE
stk mEA K FRAME HOE HBK
o f ERMIEEZRE TNF-ao 20 M %
R7b 1IL-1 WA A2Q7te HESI S8k,
fis EakfmBae) B IL-18 MRS KBS HEINY
o B ERMHE s3] LPS(ng/ml)st SP(1n
ME HAAE o #i IL-1B Hils ¥rhste] 18
AZF o] TNF-a SWES BESAT

Fig. 371 Wehd uls} ol #i IL-1B Fifss
REY B BE K#FMOZ TNF-a W&
F s d IL-1B Higel ME B 10-100n
g/ml BEA BESA MESS HItEe HE
ol AATHP<0.05).

TNF-o. (ng/mi)

Anti IL-1 antibody (ng/rri)

Fig. 3. Effect of IL-1B antlbody on LPS and SP
“induced TNF-a secre'uon in  astrocytes.
The cells(2><1050ells/we|l) were incubated
for 18hr. in medium _containing LPS(n
g/ml) plus SP(1uM) ‘with various concentr-
ations of IL-1p antlbody The supernatants
were collected and frozen at -80C until
assayed for TNF-a. Each datum value
indicates the meantS.E- of  three
separated experiments. 4

» : slatistically significant differences from the
control values at P<0.05

A1248 A1z 2001 -

6. HOBEC Lpsg}'quu ol# FHEEI= IL-6
o8 WHE B

LB RUBEK % i ERMBEEREH IL-6
o] SW HWE HEE sty A8 K 2Rk
o LPS, SP 2 o4& @ES %l FHBKE
Botste] 18417 Bt #53#ES o IL-69 W
BE ELISA o2 piwstgrt..

Fig. 49 uWebd upgh o] fLE ABK
(1-1000ug/mD) < i B2 5 € LPSe SPe
o3 FHE= IL-69 FWE ABRKFNSZ &
PAH

BOB - 9% IL-69 SW A HEE
100=1000ng/ml FE A ﬁ‘Jrg"B’J"E FREHEY

Al @%F}ﬂq(P<0'05) .

1001000
SesimTang (g

0 1 10

Fig. 4. Effect of Sesim-Tang on LPS plus SP induced
IL-6 secretion in astrocytes. The cells
(2x105cells/well) were incubated for 18hr in
medium containing LPS(ipg/ml) plus SP(1uM)
with various concentrations of Sesim-Tang and
the supernatants were collected and frozen at
.~80°C until assayed for IL-6. Each datum’ value
indicates the meantS.E. of seven separated
experiments. ’

» @ statistically significant differences from the controt
values at P<0.05
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4. & she mEbBRK(aging)olztn o] THE
AN Ze7tAe AfEe] BLE TaE Aoz,
&2 e k%ol #EF(senescence)EA HE
Mool %o 48 BMLE T Rojnh £k
BAEFRE € okd FHs MUEA 24 o
8 @Rl &S 2 el B9 Mias
T ) #iL A:ge) IR, U o)
4@% BRI 9. ELBRe] stk FiEl

TR RN S BES) FUHmes &
@ﬂc}h BUER, Ak BET RRBR
golM MY BB Bedte BERE
RBRR, EleKlipfuscin)Tel Ml BAE
Eoﬂ ¢ REEWEMR, BR EBaBE AR

%ol AA st ﬁiﬂﬂ}“errorliﬁzﬁiﬁ )
Eﬂr Btzol BsRgol ol wel EpdTiE B
FER, OmMERESe o8 it %w&c}e
BEEEER So] T, wEdl RrgiEcy
iR R ETE Q% 4IRS 32 H
G BER, Bk Ve 2EH: 5L &K
Fol fagel ket 2Ed 2R Fo A

il 4 A FRNY BLze 53
BATHSREEOI A RSl BBl FuiEmol met 60
A LlEelM T3 100ge]l WA LEMZ
A€ 100g kS WA fa%ketn, mEdl
e WA, ISEe BEA, MEES B, cH
%) %A, Alzheimerly WASEAES] ML, Ml
W OBAA Y MR 5o waEwe B, i
Mo FlLERWE, EAE R, Lewy/ N8 5
o] WEE MEFESN Bt LU E BIRA
o) MEURM IEE, BEMETED AEIB
o @igist BATHBMES O ImEYE B 29
I Cholinergic®, Noradrenergics®, Dopamin#
e WREEWHS B T B BMLE
FRANIE Aoz gFA AB?. 53, K
He BRsE REN BITFHE KEQ gxdtoly
Woluh way, thayd AsE, dolx, #%F

A 129 A1 3 201 -

T RS 2o 5 KEMMEE S Mo B
T OBEE A% FRY FR KBEE #as
2 Ed? od dgd MHEEECdE
TNF-q, IL-1 2832 IL-659) MIEHmES o)
CECE EERS TR

I ERMRE PEMERIA HEHY ERk
g MBS istd 29 #ES Su U
2RMIVL RIF WEMREN BES £ $
e A B REEE MREEYES &
dx E 5% REYE + 9E 590 s17) o
goz, HAXGRA, }0131* Sol EHESA
TNF-q, IL-1,-TL-6 5 ﬁwwﬁ" AR
oA %}zu}om NF-as} IL-16] B
weHl wmsol g, I%ﬁﬁ;ﬁA#EJ FE
#i Bl Uelyel, IL- 1‘_ B-amyloid HETF
s BES RENAGE SBHELBANE
TNF-a7} ZKWWﬁ(ohgodendrocyte)a _ ?Eﬁ’\]
1 BEF(myelin)E Az Aoz’ *32}54
26), ololz9}l #AHY ﬁﬁ%(demenha) $%°ﬂ A
INE MEEK olE WHel A Ems o
93, FEFNS TMGHAHES BEol 2o
s, TNF-at #%% KIB@RIA HIV-19
BES B|mAZY. FEY BAANE HEEREE

o) mElA TNF-cs} IL-lo] #fisol A’

golel 2 fEES sastE EEEY miFolA
X TNF-a$} IL-1, IL-67} #@m=lo] on?,
mRBECIY REMS BRY 49529 Mo
8ol N5 TNF-as} IL-10] Emsle] Aoh®.

SPE MEROIA MREENE R EHES
REEAMEZA T FA A=, PEMER
o) #fFl 9 SP A 49 Bmel PES
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o AHS FRTOTA ETWRRY K T
B e 2 BEol BES vd Ao qayg®,
£V olv] Kgel 2kl /NBAEHaol SPSk
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s IL-10) 8 SWHE AL @I, A2
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I, 1), Torrens®% o] B9} Zo] & HERIA
£ —K-BA WREBMEAAN SPY HEHLE
dAgev, i SBMlEdMAE SPY KERS
‘IS 4 JAch ol8d #REe SP KERL
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o] A de(stable) HHMUWE(E BE £ IE
H OHEREG @ 22 50 A& @59
X, olHT FRL FAsdel(active) HF
LAY HEBHY #LE TNF-a2] RE

g8 BHRY ¢ UE FLY HES AFHEY

T8 TNF-aE 94 %3Hdemyelination)s] 19}
A 9% ZES 1 JAHL AN § U
wel ol KIEHMREEYES BEY EE
) BBMEE HTo W EERSES HEBME
IR L= )

—fINoZ ME 4FBMoE RESNE BE
o2 Aztem glou KMl hols RERME
AW WESE F9E Qo EHEAE EERE
e IL-1¢ amstn 2wad? digitgsRol
A o] MpERYES £RS TNF-ast e o

A 129 A13 2001 -
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o] f§ ER@MAN TNF-oFWES E8 = ¢
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