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Effects of Sebsaeng-eum(Shesengyin) on the NO Production of Cs Glial Cell

Chang-Yong Lim, Yo-Han Kim, Se-Hong Park, So-Young Lee, Sang-Kwan Lee, Kang-Kyung Sung
Department of Circulatory Intermal Medicine, College of Oriental Medicine, Wonkwang University

Objectives : The water extract of Sebsaeng-eum(SheShengYin) has been used for treatment of ischemic brain damage in
oriental medicine. However, little is known about the mechanism by which the water extract of Sebsaeng-eum(SheShengYin)
rescues brain cells from ischemic damages.

Methods : To elucidate the protective mechanism on ischemic induced cytotoxicity, We investigated the regulation of LPS
and PMA induced iNOS expression in Co glial cells.

Results : LPS and PMA treatment for 48 h in Cs glial cells markedly induced NO, but treatment of the cells with the water
extract of Sebsaeng-eum(SheShengYin) decreased nitrite formation. In addition, ILPS and PMA treatment for 48 h induced
severe cell death in Ce glial cells. However treatment of the cells with the water extract of Sebsaeng-eum(SheShengYin) did
not induce significant changes compared to the control. LPS and PMA induced iNOS activation in Cs glial cells caused
chromosomal condensation and fragmentation of nuclei.

Conclusions : Taken together, We suggest that the protective effects of the water extract of Sebsaeng-eum(SheShengYin)
against ischemic brain damages may be mediated by regulation of iNOS during ischemic condition. (J Korean Oriental Med
2000;21(4):84-92

Key Words: Sebsaeng-eum(SSE), Nitric oxide (NO), Ischemic brain damage
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Cs glial A1 Z (ATCC)= CO2 M| ZH| Y710 A (37T,
5% CO2) 10% fetal bovine serum (Hyclones)o] ¥3+%
DMEM (Gibco BRL Co, Gaithersburg, MD) e} %] o] A
uj Falgich. ok 484]7F 7] 2 DMEM ¥l ol w3
3lof 0] log phasecl] 8l A ZE AHE-3HSTh

4 9 530 ¢ HEfRe] Co glial A2 NO A4 v]x= 948 (GI5)
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v A8 A e FEueEa delTist
FIE LA 7 FAst ARgEA R, A

Prescription of Sebsaeng-eum

Drug name Scientific name Weight (g)
W OB Arisaematis Rhizoma 6.00
L1 Pinelliae Tuber 6.00
x &F Saussureae Radix 4.00
= Rhizoma Atractylodis 4.00
Mo Asiasari Radix 4.00

b Araceae gramineus 4.00
HEX Glycyrrhizae Radix(boiled) 4.00
L - Zingiberis Rhizoma 8.00
Total amount 40.00
2, uhy
D A 2=

AR SHET 2009y S/ 151 5 91 34
7 Bt 2ol g A= obetm 3,200 pmo 2
3087 QEe] AEALE AT 45
£ 70T A Freeze Dryer2 5414 % A|7] & 42.8
g9 A5 E ol ARt om, Age A X Fo
&t7] Z 022 pm pore &} AR 3} BE3A F
55 243 e AHE T

)MTT A &

Haxed AgTss 242 370 wellE & 2o
2 3l e, MTT [3 - (4,5 - dimethylthiazol -2-yl)-
2,5-diphenyl tetrazolium bromide, Sigma]’ -2
Mosmann®2] ol whsieh Co glial X5 s YgH
Azl & |1 AFRYA A28 500ug/ml MTT
HioFL7) S 1md Yol Lukxz ¥AE I 34
F9H 37C, 5% CO:2 A8 7oA ujok
Atk vl 8 & AT 9] formazang £38)Al7]
7] 913l 434 wgli dimethyl sulfoxide
(DMSO, Merck) S w8712 ImA Y31 1587 A
SN AT T FHREAZ SA0molH FAHE
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3) Nitrite 5% =3

Cs glial A| EE A 22 serum free v FH o2 w3t
gt} 3AIZE B A ZE MHAIT £ A E Aest
3 ujgdoz feso] e NOY 4& 24, 48,72
ARkl 233 th22s AP NOAYFES
vmatch ¥ PA AAAESG A7 okmA £
iNOS7} 843t} NO7L S7tee d4s frxst
71 $13le] LPS (Lipopolysaccharide, 1ug/ml)} PMA
(phorbol-12-myristate- 13-acetate, 100nM)E %] 2] 5}
Cs glial ] E A INOS S4& SV F AR
o e 2AEg

=
&1 AE 59 sodium nitriteZ 0] £-3lo]
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#EHAE Fola, dzed 4FTd wgds 7
7+ 1504 Aol 4colA 1,50028] £E=2 1587
AAEHE & F AZHEES AAN7IL 27d
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Lol 10872F ¥heAl 713 5500me] HFo g F4
=8 S5t
ety a3

2
Az Fedta WstE 2Alsly] ¢t vl dE<l
Hl 871 (well plate)E =H A+ Er)7 (Nikon)ol| 4]
B2e92, B 328 42712 Lo,

5) Hoechst staining

ekl 7} A 2l| A EES 4% formaldehyde &2 i
A 23271 3 PBSE 40531 Hoechst 33342 (Sig-
ma Biosciences, St. Louis, Missouri, USA) 4 t-S
PBS©l| 10 iMo] HA E4ste] 1083 AT 5 ot
Al PBSell A AlojA] F3@nF ez #asidoh

6) A Azl

AP AT EA A& student s t-testo] Fate]

A28k 2 p-value7} 0.05 (P<0.05)0] 3121 A2 &
gt Aoz BT

Al M
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1. Cs glial Mol CHE} 4Rl ZoHsT

Cs glial A| ol A WK F2E0 EdsxE 2
A7) Yl MTT assayS AA et} A EAEES
2% 3t Cs glial Al Lol BEK 225 01,05,
1,2 mg/ml& T2A17F A3t 735, JAfe A 5%
A} Cs glial A| 2o thale] ZHXAE JeplA] &
ko AR Imgmldtal s o] gl Al
FAZEE] 109.96+9%2 27t Zrlste AS
Efi A th(Table 1).

2. BERKHS NO Hd7s

ko] A Z Cs glial AF) NO A4
ol gt &g WX =R Gotr 7] $3te] Co ghial Al
EE WER FEE) 247 01,05, 1L, 2mgml ¥ ¥
e ujAlof wjekatHE Al 24, 48, 72 A]3FF2] NO A
AH5E Bl

BAaks dEo 2 A8d A% Nitic oxide:= 1%
iR FEE A % TN A A=A &%
31,24,48, 2N 714 A3 A ARl A AL A
)R] ¢rttHTable 2).

3. NO 4ol chsh SEEerel wof 21t

AP LA T} AAolmA £ INOST} &
AglEle] NO7F Z7lEe s fEdr] dstd
LPS(1ug/ml)$} PMA (phorbol-12-myristate-13-acetate,

Table 1. Effect of the Water Extract of Sebsaeng-eum(SSE) on Viability of Cs Glial Cells

G SSE(ng/ml)
roup

O(control) 0.1 05 1 2
Viability 100+4 1024744 106.79+5 109.96+9 107.31£6

(% of control)

The cells were treated with various concentrations of the extract up to SSE 10mg/m! for 72h. The cell viability was measured by MTT assay as described in

Materials and Methods. Each value stands for mean+SSE. * P<0.05(n=3)
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1000M)E 2] 2l3te] Cs glial Al ZollA] INOS &A1&
S7MZ F Ak J3e AT Co glial Al
FE LPSTe 2 A58 S u 72417 T 13.80+
0.4M2] NO7} A E19) 31, LPSe PMA R A28
< W 21.02+1.5ME AR e gzFY
34740.2pMel] v]3te] NOAA #o] HWol F71etd
o} 2ev BiEEK 0.5mg/mlE LPSSF PMAC| 3HA)
2] g 74 LPS9} PMAY] 2|3t Z71E NO9| <&
£ 21.02+1.5M A 7.61+02M2 F-2)4d A 2
&A)A LPSeF PMAZ 243LE Cs glial A E oA
NO2| A2 F7}2 o2 94 5% ch(Table 3).

4. NO2| MEZE=4ol| thet RSl Yozt

LPS9} PMAE 24 8HE Co glial A X9} A EEA
off gk fEEaRe] W BHE ZARFA T Cs glial Al
¥l LPSE 72413t B¢t M3 A A ZAEE0
2o Hlste] 85+£4% % 743 51, LPSS}
PMA A2 2o E 70+£3%2 Zastgdry. 23y
LPSol| HEEEK 0.5me/mlE M8 Tl AZNEE

Table 2. Nitrite Formation by Sebsaeng-eum(SSE) only in

Cs Giial Cells
Nitrite production{#M)
SSE(mg/ml) P
2413} 4842t 7243

0(Control) 2.60+0.5 3.15+0.1 3.15+0.2
0.1 2.5+0.3 3.041£0.2 239402
0.5 3.04£0.2 3.80+0.2 3.15+02
1 2.39+0.3 3.4740.2 260102
2 3,15+0.2 3.80+0.3 3.36+03

The cells were treated with various concentrations of water extract of SSE

only. Values stand for mean+ SE of three independent experiments.
Significant differences from the control are marked with asterisks. * P<0.05

D HEERROl Ce glial A2 NO ANl wlXE 9% BID

o] 110.2+4%, LPS9} PMAZ| ek 0.5mg/ml S
HAelgt FAXE 12025£7%2 @A 3| F7lslod
LPS} LPS¢} PMAS of 3t Al E 54 S Hedgke] 2t
0}39) tHTable 4).

Hob\-ﬂi_,] ‘61]]‘-;“24 Eﬂﬁ}a wAdA dulAo g
#F3 27 LPSsh PMAE 72412 Azletd S %
* Az $H3 AXEVE AA3 FALIHA
on AEESo] LA o] 2489 cHFig 1B). 12
LPS<} PMAS HiEfk 5523 37 Al e 73
S d2EH 2 Aol 8 YehiA dkdhFig. 10).
3+ Co glial 4| Fol] LPS9} PMAZ 7247+ A 28}
91 uw) apoptosis®] HEHAQ kel FAALe] &

Table 3. Effect of the Water Extract of Sebsaeng-eum
(SSE) on Supression of Nitrite Formation by LPS
combined PMA in Cs Glial Cells

Nitrite production(#M)
SSE(mg/ml)
24417 4817k 7212

0(Control) 1.1940.2 1.1940.2 34740.2
LPS 228+0.2 2.284+0.2 13.80+0.4*
LPS+PMA 3.80+0.2 3.80+0.2 21.02+1.5*
LPS+SSE 25+02 25402 9.78+0.2*
LPS+PMA+SSE 3.15+0.2 3.1540.2 7.61+0.2*

The cells were treated with water extract of SSE(0.5mg/m!) and LPS
combined PMA. Concentrations of different stimuli were ; LPS, |ug/ml;
PMA, 100nM; SSE, 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

Control : no treated group

LPS : LPS alone treated group

LPS+PMA : LPS combined PMA treated group

LPS+SSE : LPS and SSE treated group

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

Table 4. Effect of the Water Extract of Sebsaeng-eum(SSE) on the Viability of Ce Glial Cells damaged by LPS combined PMA

Group SSE(mg/ml)
Control L+P L+SSE L+P+SSE
Viability 100+5 85+4 70+3* 110.2+4 120.25+7*
(% of control)

The cells were treated with LPS combined PMA, with LPS combined PMA and SSE for 72 h. Then, the cell viability were measured by MTT assay.
Concentrations of different stimuli were;LPS, lug/ml; PMA, 100nM; SSE, 0.5mg/mi. Significant differences from the control are marked with asterisks.

* P<0.05

Control : no treated group

L+P : LPS combined PMA treated group

L+P+SSE : LPS combined PMA and SSE treated group

L : LPS along treated group
L+SSE : LPS and SSE treated group
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Fig. 1. Effect of the water extract of Sebsaeng-eum on the
morphological changes of Cs glial cells damaged by
LPS and PMA. The cells were cultured with LPS
combined PMA (B) and with LPS combined PMA
and SSE(C) for 72 h. The morphological changes
were observed in light microscope (200 X).
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Fig. 2. Protective effect of the water extract of Sebsaeng-
eum on chromosomal condensation of C6 glial celis
by LPS and PMA. chromosomal! condensation was
observed by Hoechst Staining (A:Control, B:.LPS
combined PMA, C:LPS combined PMA and SSE)
(200 X).
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