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kappa B(NF-kB) inhibitor, pyrrolidine dithiocarbamate(PDTC).

Effects of Seongpung-tang on the NO Production of Primary Microglial Cell
Gang-Kyung Sung, Chang-Yong Lim, Sang-Kwan Lee
Oriental Medicine Center of Wonkwang University

The water extract of Seongpungtang(SPT) has commonly been used for treatment of ischemic brain damage in Oriental traditional medicine.
However, little is known about the mechanism by which the water extract of SPT rescues brain cells from ischemic damage.

To elucidate the protective mechanism of ischemic induced cytotoxicity, the regulation of Lipopolysaccharide (LPS) and PMA (phobol-12 -
myristate-13-acetate) induced iINOS expression in microglial cells was investigated. LPS and PMA treatment for 48 hr in microglial cells
markedly induced nitric oxide (NO), but treatment of the cells with the water extract of SPT decreased nitrite formation. In addition, LPS and
PMA treatment for 48 hr induced severe cell death in microglial cells. However treatment of the cells with the water extract of SPT did not
induce significant changes compared to the control cells. Furthermore, NO production was markedly decreased by treatment of nuclear factor

According to the above results, it is suggested that the protective effects of the water extract of SPT against ischemic brain damage may be
mediated by regulation of iNOS during ischemic condition. (J Korean Oriental Med 2000;21(1):91-98)

Key Words: Seongpungtang(SPT), Nitric oxide (NO), Ischemic brain damages
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o] 2 A HZEE L U nitric oxide(NO)
7} R mikEEO A AmiEtEel o EESHA fEHS T
mo H oyt 9lelee,

Bz A A1 73 A 9} A7 ol m A Eoll A nNOS S} iINOS
Ao o8] £HEe NO= AZe mSulinEEs o
o7l Hlgted giluftk FEE 27 A E
A EREHIAE eNOSY oJ3f EREE NOw MEE
WRAA MitEs WA SR Abke}l B f#
e dgstA st el o MRS 9T

AT HE Y] MEMRE RS I A K
e E s gx a2 M oA Glucose Oxidasedl] ¢]s}
o FoE MlEENS SRR B o, i
#F 5> Hydrogen peroxide(H202)o] =290} {BI5H
HAZBA el hat RS ebd vl glope.

olo] FH¥e A VWl e &JEEel R
Al BAshe fEfmiamgel it BFEERC) viX e Gk
dolH 2} vlHlol A EolA] LPSSF PMAZ NO29 #
uhS fRA#EAI7) 3, HINE NO A3 NO izt o
g HRE5S BH2E 7R, NF-KB inhibitor {2}l 2}t NO
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(92) w@aelgtsiA] #2138 AlE

ERFCR, vlAlot A 2o RS BiES oud vt A
B #RE Q710 st vlelth.

HERHE 2 &

1. ##t

1) ke

B gl 3 &S Sprague-Dawleyl FiH:H &
2, 4% 1399 AR IES fisted njAdoluAEE
2a)sla] Eipol FMstA.

2y %r

B gEol FHY ¥ BB SERCE e
ATl A BEA KRt R oH, RS HE

EiEo ueh #sti o 1859 ARER SES okt

2t}

2. 5%

1) kAR

HRG i e 160gS ZKEK 1.5 1o ¥ 3A 7 5
oF 329 th& AZZ JEdsta 3,200 rpm o2 304 &
DorEstel AEdnte iAok AsHLE -70TA A
Freeze Dryer2 #5812 A7) £ 40, 5,8 g9 #FlE
o] sl e, HEle Mgl #&#s7] A 022 gm
pore o] JEBKE JEE RSt BEE 28T o
sttt

2) 92} W] Ao} | E(Primary microglial cell) 3%

U3 vjAotwA T HFEARY KE Bt
0.25% trypsin®} DNase(Sigma, lmg/m)Z 1557 EIE
3} 11, trypsin inhibitor(Sigma, 1mg/ml)2 trypsin®} /£
g EiEAA MRS 58T % mixed glial cellS
Dulbecco s minimum essential medim(DMEM)|A] 14
AT #Esd . nlAlolwA & mixed glial cell &
200rpm 2.2 shaking incubatorol| A 285 Hiigale] Rl
H il sHEste sEEst

IMIT &=

HEf ERHES 247 309 wellE & HOZ

Prescription of Seongpung-tang

Ao, MTT [3 - (4,5-di-methylthiazo-2-yl)-2,5-diphenyl
tetrazolium bromide, Sigma] £ &-& Mosmann'”2] Hik
o wsith & vAolunHEE EES % LRSS He
I FRER 8 500u/m MTTS BEFHT 2004
A o] RIEKE 249 1% 30H < 37T, 5% CO2
Z Y ERARCA BRI B8 £ ¥ ik
N9 formazang E#FAI7]7] 918t HEWS weln
dimethyl sulfoxide(DMSO, Merck)E EERAT 1nA
Y3 1550 EiRA BX F BEHEEE 540nmo]
A RNEE RAlEste] #HERET ik fiAsst ok

4) NO & iz

Aol A EE A2 serum free HEEH O 2 4THd}
o 3 T MRS THAIZ SRS RIS KR
Ko 2 EREE o W2 NO2| && 24, 48K o] Bl st
HREET EhpEe] NO ApGRES Hoksts o g mAl
TR iRa et W Aot Al £} INOS7} iEiE{bE o] NO7}
B e BES FEsty] Astd LPS(lug/mi)et
PMA(100nM)E jEiste] nlAjolmM oA NO A&
A7) o ARG wES Fidstad.

HA &3 e BEY sodium nitriteE FF 3t 1R
mhie Kelx, BaRET Ehire] 28NS &% 1504
A dol 4TolA 1,500 FEZ 155 FomHEE
T MR eSS WBA7| 3 RS # 8t Griess
reagent®} WEO 2 {EASIY RN 105H REAI7]
1 550nme] RO 2 RIKES BlESATH

5) FEEERERA B

Ml RELny #MLE FAelY] St sEPQ
A (well plate)s T=H 43 A7 (Nikon)ol| A #
et a, oA F3E AT 2 Fvslioh

6) NF-kB #} 3] ] (Nuclear factor kappa B inhibitor) &%

NF-kB] j&ifell olal iNOS W& o] Hfji= 1, INOS
o3 NO7F A #5282 NF-kBE [&fts Aslste &M
b8 Pl Aot A 2ol A NOS| A4S ML NF-
kB A& A 2= PDTCE 1004MEE = @R 309 A
o] sE&H ol st Th

fe7 2 g, HE()

b5 B, Radix Ledebouriellae 8.00
HE Rhizoma Arisaematis 8.00

$ 7 Tuber Pinelliae 400
55 Radix Scutellariae 4,00

H & Radix Glycyrrhizae 4.00
Total amount 32.00
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1. O|Mjot A0l CHSH BRG] JRBE

ol LM HG BEFEES HEREES B
3171 18] MTT assay 2 #ifge] 43S BlEstdch v
HoluA 2ol HiE FE55L 01,05, 1, 2mg/ml EBE
2 el a 24, 48K Tol| RSl AFES AR
th o u| Aol A 2ol BRiG FEE-S 24K EHES 4¢
&A% 0.1mg/mlol X Img/mif7tA] HEREl Hato] A
Y Argso] #@hnsted Img/miffoll X = 155.669%¢l &
S}, 485 EEFESE ¢ 0.5Smg/mlffo A 225.27+
9%E ok 2F LI F Hhetg en, 1 LI ko) R AR
B A2} A3t tiTable 1).

2. AR XAl NO ARBFE

BRG] AR LR vlAolmA 2o NO Hfef ofu
g S TXeA golhy] 93t Aol EE 4
Jiis 280 247} 0.1,05,1, 2 mg/ml ¥ T3E )= o
BEFFSTHA] 24, 480FH] T NO A g BiEEstlth

LGS BIBOZ RHT 75 24KH $HE NO7}
AREAT 4885 TolE 0.5mg/ml EERECA 10.61
+0.14Mo] 45 9 tHTable 2).

3. NO &rfioll thst w52l FHE BR
fiRE A SRR s A7 ot Al Eo] iNOS7} &L

ARSo] W Aok e NO el ula= 848 (93)

so} NO7} sl e 3¢ #H4Esl7] 98k LPS(lug/
ml )9t PMA(100nM)E JEH St} w A of m A E ol A
iNOS iEiEe #NZ & BRG] wEE FEsIaT.
nlAlofm A ol LPSTHO 2 Fil#3tH & wid LPSs}
PMAZ #iaats & w) 2485058 NOEmol FEsH
mjnste] 48mEfoll & BigsE) Hkste] AA 3] sEnst
%ot

olHlolm M2 E LPSTHO 2 fildkslA S wf 48KHHE
14.1+0.5:M2] NO7} 5911, LPSS PMAZ i}
A5E WE 164110.7ME HljEi] e HaaRE
2.75+0.2xM9 trdle] NO Aigo] Bo) ®Einstdtt.
v ARE 0.5mg/miZ LPS9 PMAo| & pEriet
73§ LPSe} PMAC] ¢jste] #End NOS £ 1641+
0.7MA A 6.63+0.66MZ FEME JA BPAA LPSS}
PMAZR EMHLE plAolmA Eol A NO9| AfS #%F
702 ¥1HI5} tHTable 3).

4. NO #minzgttol cist BRSS] PHEMR

LPSe} PMAZ {EME(LE uvlAlolmAl 2ol fbuditel
3t ARG RS BIEsIAT. Aol A 3
LPSE 48A17F B¢t AElgh 74 % i frapo] $iaiEe]
120.05+9%0] % .Uk, LPS9} PMA jEHERo] A= 87.36
+5%2 st th 22iu LPSY| 4 0.5ng/mlS A
23k Bl A Wl fEERo] 183.51+11%, LPSS} PMAJ]
BIE 0.5mg/mlE A28 Fol A= 19093+ 11%Z A

Table 1. Effect of the Water Extract of Seongpung-tang(SPT) on Viability in Microglial Cell

SPT(ng/nl) Viability(% of control)
24 hr 48 hr
0(Control) 10043 100+3
0.1mg 120.52+5 139.56+5
0.5mg 127.09+8 225.27+9%
Img 155.66-+9 214.01 £8*
2mg 1262746 198.35+ 6%

The cells were treated with various concentrations of the extract up to SPT 2mg/ml for 48hr. The cell viability was measured by MTT assayes described in
Materials and Methods. Each value stands for mean=+SE. Significant differences from the control are marked with asterisks. *p<0.05(n=3)

Table 2. Nitrite Formation by Seongpung-tang(SPT) only in Microglial Cell

SPT(ng/nl) Nitrite Production(:M)
24 hr 48 hr
0(Control) 271x03 275102
0.1 4.89+0.3 11.73+0.3*
05 4.134+0.5 10.61+0.1*
1 2.60+0.1 8.360.3*
2 228402 3.69+0.2

The cells were treated with various concentrations of water extract of SPT only. The values stand for the mean=SE of three independent experiments.

Significant differences from the control are marked with asterisks. *p<0.05
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Table 3. Effect of the Water Extract of Seongpung-tang(SPT) on Supression of Nitrite Formation by LPS Combined PMA
in Microglial Cell

Nitrite Production(#M)
Group
24hr 48hr

Control 271401 275+02
LPS 7.60+0.6 14.1+0.5*
LPS+PMA 9.78+0.5 1641+0.7*
LPS+SPT 434102 9.56£0.5*
LPS+PMA+SPT 22810.1 6.63+0.6%

The cells were treated with water extract of SPT(0.5mg/ml) and LPS combined PMA. Concentrations of different stimuli were ; LPS, 1pg/ml ; PMA, 100nM ;
SPT, 0.5mg/ml. Results were expressed the mean and standard deviation (SD) of three independent experiments. Significant differences from the control are
marked with asterisks. *p<0.05(n=3)

Control : no treated group LPS : LPS alone treated group

LPS+PMA : LPS combined PMA treated group LPS+SPT : LPS and SPT treated group

LPS+PMA+SPT : LPS combined PMA and SPT treated group

Table 4. Effect of the Water Extract of Seongpungtang(SPT) on the Viability of Microglial Cell Damaged by LPS

Combined PMA
Viability(% of control)
Group
24hr 48hr
Control 100+£3 100+4
LPS 115344 120.05+9
LPS+PMA 79.31+4 87.36+5
LPS+SPT 118.22+8 183.51+11*
LPS+PMA+SPT 133.16+9 190.93+11*

The cells were treated with LPS combined PMA, with LPS combined PMA and SPT for 48hr. Then, The cell viability was measured by MTT assay.
Concentrations of different stimuli were; LPS, 1pg/ml; PMA, 100nM; SPT, 0.5mg/ml. Significant differences from the control are marked with asterisks.
*p<0.05(n=3)

Control : no treated group LPS : LPS alone treated group

LPS+PMA : LPS combined PMA treated group LPS+SPT : LPS and SPT treated group

LPS+PMA+SPT : LPS combined PMA and SPT treated group

3| 7‘7]—0]—04(Table 4), LPSS} PMAS] o3& fmﬂ@ﬁ:@‘% 6. O|MOII M| 2| FRESRY) BE
ARigol Brolaqitt. o1de A7 LPS9 PMA©] <3t fikgel FRgRYy Bl M= #tigREo] Mdle] LPSS}
fHlEiEs NOdJ 9& Aoz AEiEe]l NOY Am<  PMA EEEE nAdoluMEe B AEE7IS0l #
Yo 22X MilpEttes tolde Ao AZEH. #sl a1 BAbE *AckFig.1, A<t B).
a2y LPS9 PMAT| ZE# 0.5mg/mls EIES
5. NF-kB inhibitor &0l 2|8t NO £mRR ¥R Ao HEET 2o Mol E71S0] & Wko] Hgon
LPS 8% == LPS9 PMAC] <3l Higd uvlAotx il sBALBURE Zol A th(Fig.1, C).
A Z A+ nuclear factor kappa BINF-kB)7} &L & :
1 NF-kBo]| ¢Jgje] iNOS do] =51, iNOS ¢ =
3 NO7} At & EEollA LPS9 PMAS| #ilw
ko] NO9| el 23t RAAAE FERst7] #lste] NF- HUR R stress, PIERAY S84, BESH AT, kA
kB inhibitorq] PDTCE jEHst] NOS| £ MRS KE 2 18N XE Sol 3R] ER] =l TR
Gt LPS9 PMA jE¥fo] A 16.4141.52M¢] N07P H, /e ®fE so 2 K, g ekt B
RS A3, LPSS PMAC HRES e 4$ 663 HiRme %ﬂﬁm AANA Hol HEAAIA & -k - &
10.64MZ NO9 o] = Ae, & E.%ﬁﬁ?oﬂ B EE 2 B T o NS 3 o]E FREC &M
NF-KB inhibitor9] PDTCE st #%, LPS® PMA WO 2 MEMMAIY G b mils AR Brdoes.
T PSS PMAY) B JEES 2T &N H R e SEREERRS] MEkES Dot EEE
AR Zo] NO Apito] e8] ]| S th(Table 5). 1 2aNES PECR ot TlEREY e B B
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Table 5. Effect of the Water Extract of Seongpung-tang(SPT) on the Inhibition of Nitrite Production by NF-kB

Inhibitor(PDTC) in Microglial Cell

Nitrite Production(xM)

Group
PDTC(-) PDTC(+)
Control 271405 2.608+0.8
LPS 14.13+1.1% 25+06
LPS+PMA 1641+1.5* 2.608+0.5
LPS+SPT 9.56 +0.9* 2.608+0.8
LPS+PMA+SPT 6.63+0.6* 2.391+0.5

Microglial cells were preincubated in 100uM PDTC for 30 min.

Concentrations of different stimuli were; LPS, 1ug/ml; PMA, 100nM; SPT, 0.5mg/ml. Significant differences from the control are marked with asterisks.

*p<0.05(n=3)

PMA, 100nM; SPT, 0.5mg/ml.

Control : no treated group

LPS+PMA : LPS combined PMA treated group
LPS+PMA+SPT : LPS combined PMA and SPT treated group

Fig. 1. Effect of the water extract of Seongpungtang(SPT)
on the morphological changes of microglial cells
damaged by LPS and PMA. The cells were
cultured without(A), with LPS combined PMA (B)
and with LPS combined PMA and SPT(C) for
48hr. The morphological changes were observed
in light microscope (200 X)

J& - MR BmES] vhTkel S, ORISR, FRMAS
FIEC R ste PERd e T - UK - &% - 50N 5
Fol o] EHE I QT

LPS : LLPS alone treated group
LPS+SPT : LPS and SPT treated group

BIGS BUR - B - Bkl #ge] Sl DoEAGE,
CHRRL, iR, MBS, fed (b SEEE, MiRiE
i MR TRIE, BEER, SRES EEE T
o] FERe) IR ARl IERE X e JEHolTh.

HFEh e el mie Bl mEe] BEe kst
T HEECE MRE B3 FEN AL 2 EuT iy
of dad FAT KEtl RHEFE doA, 10 gE
R NGRS HREEREAST) BRIF RS2 JEh = R
o‘l ‘;]_29)_

= e iRl ol EmtE REERrpo) Bde 73
T Sl O MERE B A7) BEY iaE)
A, o213 ARk = il 6o mififtee 98
3 3l HEI OB R v A EEel MMl
g famete FEe 2 AA UroE § ddh 9r)ds
PUEEREIE, Pri/MREHS, MRS, Mt BT 2
71Et R ATl EETEA Sol Jed S ml A1k
By BAH S (ischemic biochemical cascade)?] o]
%ol HE 7o W} o) 8 HiRielA AdeE e o7 X
A&, § Car+d gAY AL, B54 44 2z A AA,
TRHEEY FRETO T3 45t Bol AlTH T glrpn.

i ime) «HE fEHiARS mReAERE B} MmieE
< 3] AN £E8Y AUAZ 2asta o|AL M
g B3 K2 E=BT AA) FEC R ftihE e
aggsth. ATPE € dvAdes T o3
s el Atart FET dSelA 2] SfEs of
ATPE s ok IERREETOIA Bl imEfe
Bt MRAERE o ¢ wAsA 25 e 8 skl
< ole & HAEERY Fol AAA Bt & ojd ER
o o)dte] Ml Ad £ BRIBRRE LT wdot
AU seE = e i ArAe I fit
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#hol 9&x oz M ATPY #Hhifes do7|ln
whebA] Hifee] R D] kR <8 Ml Fitel 1
& A 9] TS Hiskste] olo w2 of 2] g{EEge)
Bl AT mHEHY A4 AR 59 Eind o
2} JETIR MlRES Hkshe BfEelth &, ATPY
% $A Na+ - K+pump, Ca2+ ATPase 53 #flI3t
S ZA e Ca2+3 Na+HigE e HimAl7) 3, vha
fert KHRES ®#BhnrA filee F’aw?‘%% U2 7)Ao
1, o] &R glutamatedd: SR A glutamate)]
FAT BHE o7 Y glutamateol] |3t N-
methyl -D - aspartic acid(NMDA)ol] Me&l4<Ql #3}el&
A oles 27t g Zge] Mgl A€ o] #
g g2 NOSE #EsH EiAl7) I NOS
£ FAsH #Bhrl7)= vt o] NOZH i ks 2.3 4
&Z e A Oi °1317dhtﬂ, BEsHA EinE NO< vl
%EE} ote] HEEEISE YoA olE YT A nZ

of7] 3}, ]Bh«]— é,} peroxidation 2 nitrosy-
Ianon DNA #5535 mfmttS o1A171 3 RATIE
BB o3y,

fSEmAl B 37100 S84 ofvliitel SfsiM Zg
of 2]&#<Ql nNOS9} eNOS7}F &= Al A LE e
d], ZrddE nNOSe| ofa) £ NOo| ofs) fiHliiEsa
B 2T Rl 12A2F T8 EHELE = INOS
= A 7Aol A £ astrocytel} microglial fifgg-olA 4
K& INOS & o) A psE NOE n|EE=g o}
o] #EEAZOIY AUADZE oPIAA HHluE G S
F2 vphgoe. 1888 Rl %2719 nNOSE ]
3t eNOS9| 1HIES REAI7| I = A7t o] F5E {1k
=t INOSO| W3S Hifstalor @il 8 fsma
Bes 29 5 S AR A4 wapy 2 EEpolA
© it B LAARE AMEHOl HEG] il
M SRR ojm 3 Mbemit BFEERC] R & FBA
at7] 2laiA Al oAt

&I BB A ol & tumor necrosis factor-alpha(TNF-
a)7} #hnahs, TNF-ai= th& cytokine¥} T Eof Al7Zo}
A el A NFkBo| 28k INOSe| Eq ol Zlo] #A3

2 kv, Ll ek astrocyte?} microglial Al £ojj A LPS

= gE E= gE cytoklneolb} phorbol ester(PMA) <}
t‘, Ho} TNF-e 213 A9AE &4 7tdn & 434
Ao, whehA] EEkgol A BgEE ks INOS W& S 7ol o
3 NO £pig fxdl7] 93t} LPS¢ PMAE AH4-31%
o FEg FEE LPS9} PMA oJaA frx ozl
NO %2 RS2 @b A Z tiTable. 2). Ml frae
ZA} A3t LPS¢} PMAC) 9J8iA FEH oA & flami
& B FEE0] dA3 st =dl(Table. 3), o] &
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Ei7]7rel 153 o)Ak A &sd JHA A =7 #ine o
iNOS jEEo] #hs™ NO synthase2] Hsi#]Q] L-Nw-
nitro- L-arginine methyl ester(L-NAME) #fiof] 2]a] f
i A =7t HA e Y YA AT
NF-kBE p50, p65, C-rel, B-rel 2 p52 52| subunit2
o] 2o]7] Tl A 2 TNF-e, IL-1, IL-6, IL-8, GM--CSF%
Qzwrge] B fAAS WA BHe zde,

O

INOS WS 2AstE 08 98L sha drpoeo,
NFABE A3o] 91 W o4 993 kB-a} kB

o} A B YR fgor ofFaAl RapAul
AA3 A5 AL H kB-av} kB-fe] £ serine”]
7} Wojd Urt 2448 = NF-kBE| 249 <faA
iNOS &l o] 455 31, o] INOS9| 2J&] NO7} e ).
2 o)A LPS9} PMAZR jEM(LE v) A obmA Eo 4
fudtkel i3t BRG] FiZ8cRE vlAotaAl 2] #i
B@iﬁ?ﬁ #Ed A3 BRG] LPSY PMA] <%
fifeEiES Ttol-lth(Table 4). 3+ LPS9 PMAS]
H@%@q NO9| Al o3 RAXE &Rlsly] 9atd]
NF-kB inhibitor¢! PDTCE # 8] 3te] NO9| A& &<l
o A7}, LPS9} PMA A 2|7 % LPS¢} PMAS] ARis<
2|3 BLE Bl A HEERET Zo] NO Apo] €438 #
fill=] o] (Table 5), ZJA#H< INOSE #iflsled NO &g
D A1 o2 LPSe PMAS) #illuzmits W A7l
AoE Azdn

fifee] TRy Tl A LPSS PMA JREEES 1A
oAl 2o RS MlpZEkeEel FimE T RLHAS
u}, LPSeF PMAZE] AREGS M2l 23 $ode #ilae]
ksl & AN Ml BB T FAENUTY
(Fig. 1. C).

LiEe] #R2 Hol 4RSS INOS L& #ifiste]
NO £pi& #9224 LPS9 PMAY fifpgits 2o
o, vol7} (ks BEHIlutEGS Bidsle Rt e
B2 T St & ho R AT T g Fe
2 Alsdo

i3

¥

R Sl RS BRG] MM #Ashe
NO°| o| & flwiahel vlA= s dothnzt, e
FIRe Bkl A ﬂlxﬂo}ﬂxﬂ g E wekd o
LPS¢ PMAE NO& 422 AA17) 1, #ing NO 4
ol et & RiGe] Fhs: 3 Bty ot FES 4%

E A7l #ishe vholth

1. BEES 48 HA1%%9 2mg/ml M= #lize]



AR 8BS A ST

2. ZJEimS PSS PMAC] Slaj A el & NO A
< et

3. ZRAE2 LPS9F PMAY ofsiA 28 olA] & #ile
I A A Pk

4. BB LPSSE PMAY) 9Jslo] B4 & NO9| 4
B2 sl Mifamt: BiEnRE ekt

5. ZEimS LPSeE PMAC] 9| g v|Aobm Al £ 5k
By #{LE ol

bS] #RE iFastd & o, HiiEHS Btk JR
EA v Aot A o] INOS JEIEE FItiE e 24 NOd
o3 ARG Holre Aoz Azdn
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