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Abstract

Protection by Sunghyangchungisan against Oxidative Endothelial Cell Injury
Dong-Uhn Lee’, Young-Kyun Kim"

Dept. of Oriental Medicine, Graduate School, Dong Eui University

Reactive oxygen species(ROS) play an important role in the pathogenesis of
a variety of life threatening conditions such as atherosclerosis, myocardial
infarction and cerebral stroke. In this study, the effect of
Sunghyangchungisan (SHCS) as a cytoproctant ?éajnst ROS-induced cell
injury was studied by investigating its effect on H2Oz-induced cell injury in
cultured endothelial cells derived from the human umbilical vein.

SHCS effectively proteced the cells against HoOz-induced injury determined
by trypan blue exclusion ability and lactate dehydrogenase (LDH) release.
The effect of SHCS was concentration-dependent and the concentrations to
inhibit by 50% the cell death and LDH release were 0.9%£0.1 and 1.2x0.1

mg/ml, respectively. In addition, SHCS effectively protected the cells against
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t-butylhydroperoside- and menadione-induced injury as well. SHCS inhibited
lipid peroxidation determined by malondialdehyde production. SHCS exerted
as an effective scavenger of ROS produced by exposing the cells to H2Os.
The activities of the intracellular ROS scavenging enzymes such as
superoxide dismutase, catalase and glutathione peroxidase were not influenced
by SHCS.

These results indicate that SHCS might exert as an effective cytoprotectant
against ROS-induced cell injury. Further intensive studies would provide us

insights into mechanisms of the pharmacological actions of SHCS.
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Prescription of Sunghyangjunggisan

BE OB 7| 2 B &E(g)
¥ % | Herba Pogostemi 5.625
#% ¥ | Folium Perillae 375
B 1 | Radix Angelicae Dahuricae 1.875
KEEFE | Pericarpium Arecae 1.875
H{k% | Poria 1.875
& kb Cortex Magnoliae 1.875
B It | Rhizoma Atractylodis Macrocephalae 1.875
BL 5 | Pericarpium Citri Nobilis 1.875
$E8 | Tuber Pinelliae 1.875
¥ & | Radix Platycodi 1.875
HERXR | Radix Glycyrrhizae 1.875
£ E | Rhizoma Zingiberis 3.0
K & | Fructus Zizyphi Jujubae 3.0
M 2 | Rhizoma Arisaematis 375
K & |oRadix Saussurea 3.75
Total amount 39.750
2. BBtk Sol WY MM HEKS ZolFAT. i

D) BEFELRE 7129 AY

EHEESE 1085 98 3975 g& 52
Fehadcl 93 FHF 30E MY % 3
[ St FUBSL WBKS WiREs o
712 KRS At

|

2) MRS %

mE MNEMAES 10% fetal bovine serum,
50 TU/ml openicillin G % 50 pgg/ml
streptomycin®] BEE i 3.3
Medium-1198 ©]-83to] St i 5%
Eol2AdA fA smES AT Ml BE K
& 37°C, 5% COz EIHE HRAEF O™ o]

7b #EE Egazmed gdd A Agd
0.05% trypsin-0.53 mM EDTA B®EOoE A
g3t MEE w2 F o 149 i ®
EZ A& #4555 (subculture) 3t 3 .

3) H:0: 2 ®pbile] i
fHEEE 12-well culture plateso] 23 #73%

Cdte) BF 5 3-499) MRS Kol HMs

Aok MK HEERKS HAS: Hank's
balanced salt solution (HBSS)olA d& A
T HE A F G R BEY HO0.F m
st 5 Ao fle BS AL et
B3I} t-buyl hydroperoxide &
TE 2L o= BEsigr

menadione
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4) Ml EHFR (viability)d) e

MR AHFELS trypan blue exclusion
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o x=&AZ % 005% trypsin-053 mM
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#ol 0] gt web Ko G4 @ M
fRE BAIATA oA EF AdWE o] &5}q
BR 49 e MR X MpES A
o] flifs £HFKRL WEstAt

5) LDH EEEe] e

e BHe FH5e = 98 g9y
12 lactate dehydrogenase (LDH) ¥
e MES HE Gk =242
AR MEE o942 SEldd. Mk
0.2% triton X-100°) HER HBEIAA x2&
BE ol g3t MBS sty M
BE QAT BERI MR b 243
LDH ##-& LDH ## A% (Iatron labAl,
YIS o183 mEstAch. LDHS ik
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® LDH &% JAE vz ey

i o mju o

6) BB &RLe) BE
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22 JESRT. B Fa4d =& % Mk
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SH38] He 04E 2,000gAA 2087 EOLH
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o ¥ XEF (Hewlett Packard, 8451B)&

o] &3t WKEE 536 nm 2 520 nmeolA Q]
BXE AolE BT MDA BERS =k
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=3

7) Wl BR 2 g
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8) Superoxide dismutase EtEe]
XE

Superoxide dismutase &S xabthuine
-xanthine oxidase®} superoxideo] &)%)
ferricytochrome C7} @989+ KES
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e

Glutathione peroxidase &S Flohe9
Gunzlers] ##EMo2 BESHAT 100 mM
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9 B BEE #Este sl FAE
HER &3] A% & Ad. 0 AE Hi
dAE Mifae] BES RESE FH HE
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H:O: 7 FollA &M MK Beidol H
pilste] EmstFom 1 mg/mle] EEFETHEK
S B A9 e wWe E Ko
BME B AFSIAH g 7). 2Y 89
UEtd #ERANE EFERSK 93 EH
BMFEE BIAIE MBS FF #HdA
MR EY BREES BREIE BRS9
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23 dimethylthiourea& #Ensdle] o] 4
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ol" Ao i MFEE it MR
T A3 EM BEREE BEde FAA 9
3 veld = A3 BN it REE K
% 1AL BRHAAAA Yege $= Utk
meiA EEEREKC MR ARNY &
MRE L BHREY EHd #BLE F=

i)z
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. =, @
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H,0

A&
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Aol Ml BRES BEdte RRNA #
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ol7d HRE w XA KIHHE D).
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H,0 -
0 .
l _ fCatalase S
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Protein oxidation

DNA damage

Cell injury

Fig. 1. Formation of reactive oxygen species and antioxidant mechanisms in

biological systems.
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Cell death (%)

LDH release (%)

H,0,(mM)

Fig. 2. Effect of Sunghyangchungisan on HzOz-induced cell death and LDH release
in cultured human umbilical vein endothelial cells. Cells were treated with indicated
concentrations of H2Oz for 3 hr at 37°C in the absence(Q) and presence(@) of
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Sunghyangchungisan(SHCS, 1 mg/mi), and cell viability and LDH release were
determined. Each point represents mean*S.E. of 6 experiments.
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Fig. 3. Concentration-dependent protection by Sunghyang- chungisan against
H202-induced cell death and LDH release in cultured human umbilical vein
endothelial cells. Cells were treated with 0.5 mM H2O: for 3 hr at 37°C in the
presence of indicated concentrations of Sunghyang-

chungisan(SHCS), and cell viability and LDH release were determined. Each point
represents mean*S.E. of 8 experiments. '
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Fig. 4. Effect of Sunghyangchungisan on t-butylhydroperoxide- and
menadione-induced cell death and LDH release in cultured human umbilical vein
endothelial cells. Cells were treated with t-butylhy-

droperoxide(t-BHP, 0.5 mM) or menadione (2 mM) for 3 hr at 37°C in the absence
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DCF fluorescence (arbitrary units)

010 30 60 120
Time(min)

Fig. 7. Effect of Sunghyangchungisan on H»Oz-induced formation of oxygen free
radicals in cultured human umbilical vein endothelial cells. Time dependent increase
in oxygen free radicals was determined by assaying the DCF flroroscence in the
absence(Q) and presence(@) of Sunghyangchungisan(l mg/ml). Each point
represents meantS.E. of 6 experiments.
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Table 1. Effect of Sunghyangchungisan (SHCS, 1 mg/ml) on the activities
of antioxidant enzymes in human umbilical vein endothelial cells.

Superoxide
dismutase
(©#U/mg protein)

Catalase
(mU/mg protein)

Glutathione
peroxidase
(¢ U/mg protein)

Control
1754£3.11

19.31+2.63
SHCS

2.11+0.03

2.23%£0.04

7.72£1.11

7.68%1.74

MeaniS.E. of 4 determinations
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9, trypan blue exclusion assay® ##7
g #fE SE= 2 lactate dehydrogenase
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