So|MelHelats| Al M 23 62 Korean J. Oriental Physiology & Pathology 23(6):1292~1298, 2009

T2 KfE 2 mEkTreAmEe 34ts a3 9
ARAANEF HE &3

Protective Effects and Anti-oxidative Effects of Sipjeon-Daebo-Tang
and Gami-Sipjeon-Daebo-Tang in C6 Glioma Cell

Sang Yeong Lee, Hyung Woo Kim‘, Gye Yep Kimz, Chan Hun Choi, Yeo Chung Yun, Hyun Woo Jeong*

College of Oriental Medicine, Dongshin University, 1:School of Korean Medicine, Pusan National University,
2: College of Health and Welfare, Dongshin University

Sipjeon-Daebo-Tang (SDT) is indicated for deficiency syndrome of both gi and blood, marked by pale or sallow
complexion, dizziness, lassitude, shortness of breath, dislike for talking, poor appetite, pale tongue with thin whitish fur,
thready and weak pulse. Gami-Sipjeon-Daebo-Tang(GSDT) is composed of 10 herbs within SDT and Cervi
Pantotrichum Cornu (CPC). CPC can noursh kidney-yang, promote the production of the essence and blood,
strengthen tendons and bones. Recently SDT is known as anti-cancer drug. Especially CPC is reported to have
anti-oxidative action. For these reasons, we investigated the protective effects on cell death induced by chemicals such
as paraquat, hydrogen peroxide and anti-oxidative effects in C6 glioma cells. In our results, GSDT accelerated
proliferation rates of C6 cells in vitro. In addition, protective effects on cell death induced by hydrogen peroxide and
rotenone. In addition, SOD activities were increased by treatment with both SDT and GSDT. In conclusion, these
results suggest the possibility of GSDT to protect brain cell or neuronal cell from damage induced by oxidative stress.
And also suggest that related mechanisms are involved in SOD activites.
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1) °fA

2 Ago A AHE-e 42 KHliYs (Sipjeon-Daebo-Tang, SDT)
o) AL KAFMEMAEY o F81% L, SDTAl CPC 8 g& 3
7vated sk 4 K%y (Gami-Sipjeon-Daebo-Tang, GSDT)<
Ak AGol ALEE FAE AF (AR, B0l
Tt en, AW HE-L Table 13} 2.

Table 1. Prescription of Gami-Sipjeon-Daebo-Tang (GSDT)

BLEL E3 32 A0
B Cervi Pantotrichum Cornu 8¢
A B Panax ginseng Radix 8¢
= Atractylodis Rhizoma Alba 8¢
*® % Hoelen 8¢
A Rehmanniae Radix Preparat 8¢
g ® Angelicae Gigantis Radix 8¢
n B Cnidii Rhizoma 8¢
SR=E Paeoniae Radix 8¢
" K Astragali Radlix 8¢
W Cinnamomi Cortex 849
" E Glycyrrhizae Radix 89
4 = Zingiberis Rhizoma Crudus 49
X &® Jujubae Fructus 49
i@ &t 96 g
2) HEF

Y HAEAA frefgt AARAEF C6 glioma cell
< FHAEFLY (K2, E)AM 52 JHE FHst] A
a3l

2. 9y
1) defe =4

SDT 84 g3} GSDT 96 g 13 %< S/ 1,200 mez 37
A71FR 7| (HE, )02 3AFE Tt At Aol &
< AzZ AZ g, 94E 7] (eppendrof, Germany)E ©]&
ate] 5,000 rpmell A 153 AL st HA7E WL &3
ds Aotk dojxl FFAE FY F57] (EYELA, Japan)E ©]
3kel A} $%E g, FAAR] HFH 02 SDTE 158
g GSDT+= 201 go A2E AUth
2) AE Hj

WA EZF2] C6 glioma cell& RPMI Hi Aol 10% (v/v)
Fetal (FBS, Gibco)® 34 Al (Antibiotic
antimycotic)g 7}t ¥ 37T, 5% CO9] HjF7]ol A w39
th AEE T-75 Z812-39] 80% AT AFS W AxXe &3
S8k Q14FeEE A (Phosphate buffered saline, PBS) 2.2 7} Al
A3 TS, Trypsin-EDTA (Sigma, USA)S 2|8 3, 37T
Al 52 WA AT AEE AT A v 2~3Y
o 134 AlgstAct.

3) AlZ S &l vA=

SDT % GSDT7} Al MTT
assay”S Ea Belslgdth C6 glioma cellS 96 well plated]
5x10° cell/welld] T2 BFate] wjgr)oA 37C, % COE
F A8k 244 7HESE pre-incubationA] 71 3 0~1000 pg/ml 2]
== At 24A2F wietAT.
3-(4,5-dimethylthiazol-2yl)-2,5- diphenyl-2H-tetrazolium
bromide (MTT)E A3t 4X7+& vt wide] €
T, ZF wello] AAE formazanZ2d S DMSOE #H7}ste] o]
31, Microplate Reader (Molecular Device, USA)E ©]-&-3}¢] 540
mol A FFEE SAFA
4) AE YEE A= 9F 34

SDT ¥ GSDT7} AZ &g wXE 9% 32 trypan
blue exclusion assayE A3t #ZASATH 213 AFesid,
100mm dishol Ztz} 1x10° &) A EE 37C, % COE
A8 24417 F<t pre-incubationA1 71 ¥, 0, 250, 500, 1000
pg/mt FE =S A AL T 2447 FF wjFs i 24
AlZrel wjFol By, MEE BH A2 ©& trypan blue
Sigma, USAE 11 HIE=E H7ela AZAF7
(Hematocytometer) 1ol A @& uFd oz #astqct. Aofgl
= AEY MEe F AE Aol trypan bluedl EAH AE
o Mg Aaste] ALbeta
5) 4t3}a 2E# 2o s AE AME BE g3 &34

Askd 2EY 2o o3 ME AE BEavE MITHYS
HE 3t A3 AT WA Co NEFE 96-well plateo] well T
1x10708 £33 F, 37C, 5% CO} T8 € $A0 44715
Qb A st RS APt A F-Fo] gy &, SDT %
GSDTE A st U S A 24A17F S WA AT 24
A7 v eFo]l £ ¥, 15 mM 9] paraquat, 0.8 mM9] rotenone,
0.8 mM9] sodium nitroprusside (SNP) 18], 0.5 mM<] 4t
}52 (hydrogen peroxide, H:Oo)& Zt7 A &Elsta 37C, 5%
COyt FAEE &7 443 B3t LA AT 44759 Hf
o] Bt T, wSAE A AL 7 welldl AAJE formazanZ
& DMSOE #7Fsted %41 & Microplate Reader (Molecular
Device, USA)E ©]-&3}e] 540 moll A F=E =434
6) SOD &4 =4

SOD #/d-2 SOD assay kit (Dojindo, Japan)
A3ttt 100m dishol 242+ 1x10° 7)) M EE
5% COE FA3tH 24417 53 pre-incubationA1 71 ¥, 500 g
/ml FES] k=S ATdtal A 2447 St ui ettt 244

Bovine  Serum
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Zke] wjoko]l Buy, MEE 33 o 20Tl A 2087

F, g FZE o] &3k 37T A 1083 W35 29 vHE
Z Jgst5th AE g7 B B
AR AEds VAR AMEsIEeH, £ AL A
ZA7F AAG 2ol whet YA S E Optical density
(OD) o2 HE SOD FALE Axtsdon, A4t F4& o}
g e} 2t

(S1-83)-(SS-S2)
S1-S3

S1 : slope of enzyme blank S2 : slope of sample blank
S3 @ slope of blank SS: slope of Samples

SOD activity (inhibition rate %)= %100

7) Total glutathione &% &4
Total stgk =AHLS Total
Quantification Kit (Dojindo, Japan)< ©]&3}4) Z43}%t}. SOD
24 24T FLT Yo R a4NE A
@— =

point method& ©]&3}4 glutathione

glutathione glutathione

A BAL AZA7L AAE X" met 8= ATk
3. B4 A%
AANE EE A digt FAAMZ= SPSS 100 for

windows program= AHE-3te] AA]3}19] W, Student-Newman-
Keuls multiple range tests ©]&3to Pgko] 0.05 w7t 4 o
9]/ 0] AoZ A3

o]
MR

1 AE S4& PA= 9T

SDT % GSDT7} 4174 A 329

o3l 24A17E &, AE FAES
&)

250 pg/mb oldol M FF FE AE FHE S BEH
Adow, 1 PgE T JEFQU(Fig. 1)
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Fig. 1. Effects of SDT and GSDT on proliferation rates of C6 glioma
cells in vitro. C6 Cells were attached 96-well plate, and added SDT and GSDT
as indicated concentrations respectively. After 24 hr incubation, proliferation rates
were measured using MTT methods. Result are presented as mean+SD of three
independent experiments. *P < 0.05, =P < 0.01 vs. Normal (non-treated).
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0 250 500 1000
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Fig. 2. Effects of SDT and GSDT on cell viability of C6 glioma cells
in vitro. C6 Cells were attached 100 mm plate, and added SDT and GSDT as
indicated concentrations respectively. After 24 hr incubation, cell viabilities were
measured using trypan blue exclusion methods. Result are presented as mean+SD
of three independent experiments.
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Fig. 3. Protective effects of SDT and GSDT on Oxidative stress
induced by various chemicals in C6 glioma cells. C6 Cells were attached
96-well plate, and added 500 wg/m¢ of SDT and GSDT for 24 hr. After 24 hr
incubation, indicated concentration of paraquat, SNP, hydrogen peroxide and
rotenone were treated for 4 hr. Naive : non-treated, SDT or GSDT : only SDT or
GSDT treated, Chemicals : only chemicals (paraquat, SNP, hydrogen peroxide and
rotenone) treated, SDT or GSDT+chemicals : SDT or GSDT pre-treated then
chemicals treated. (A) Paraguat, (B) SNP, (C) Rotenone, (D) H.O.. Result are
presented as mean=SD of three independent experiments. #P < 0.05, ##P < 0.01,
###P < 0.001 vs. Naive, *P < 0.05 vs. chemical treated control.
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S frd o SDT % GSDTS] Al X AR WA &3}
3ttt paraquat, SNP, rotenone ¥ hyrogen peroxide
A2 Tl A obF AR A2 stA] 2 Naive woll HIStS £9f
g AlE AEE Fa7E B0, SDT R GSDTE WA &
%, paraquatE A2 7 SNPE A s w9 X HEE2
kg9 A §lo] chemical T HE|g FFO2 YEET
(Fig. 3A, B). GSDT A2 ¥, rotenone ¥ hyrogen peroxideE
A2 gk el A rotenone 3 hyrogen peroxideE ©x02 A
& ol Hlst fFostAl 12 FF AE AES] BEHI
on SDT Axd FAAE chemical &= A&7 F93 2

o F AT + AT (Fig. 3C, D).
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Fig. 4. Effects of SDT and GSDT on SOD activities in C6 glioma
cells. C6 Cells were attached 100 mm plate, and added 500 xg/m¢ of SDT and

GSDT for 24 hr. Result are represented as mean+SD of three independent
experiments. »P < 0.01, »+P < 0.001 vs. non-treated control (naive).

Naive

5. Total glutathione 3ol m|X]= P
AE L A =<3 ulkel o], CoAlE 500 ug/mle

SDT 2 GSDTZS X3+ &, Total glutathione gFe 4% 2
I 2E ToA FAT B3 wEs A F AT (Fig. 5).
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Fig. 5. Effects of SDT and GSDT on production levels of total
glutathione in C6 glioma cells. C6 Cells were attached 100 mm plate, and
added 500 xg/m¢ of SDT and GSDT for 24 hr. Result are represented as mean+SD
of three independent experiments.
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