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The Effects of Orostachys Japonicus A. Berger Aquacupuncture on Cell
Death and DNA Damage Induced by H;O, in Renal Tubular Cell

Park, Sang-Won - Song, Choon-Ho

Deparment of AM-Meridian & Pointology,
College of Oriental Medicine, Dong Eui University

Objectives : This study was performed to determine if Orostachys japonicus A. Berger
aquacupuncture (OjB) provides the protective effect against the loss of cell viability and DNA damage
induced by oxidant in renal proximal tubular cells.

Methods : The cell viability was evaluated by a MTT reduction assay and DNA damage was
estimated by measuring double stranded DNA breaks in opossum kidney (OK) cells, an established
proximal tubular cell line. Lipid peroxidation was determined by measuring malondialdehyde (MDA), a
product of lipid peroxidation.

Results : H;0, increased the loss of cell viability in a time-dependent manner, which were prevented
by 0.1% OjB. The protective effect of OjB was dose-dependent over concentration range of 0.05-0.5%.
H;0, caused ATP depletion and DNA damage, which were prevented by OjB and the hydrogen
peroxide scavenger catalase. The loss of cell viability by H;0, was not affected by the antioxidant
DPPD, but lipid peroxidation by the oxidant was completely inhibited by DPPD.

Conclusions : These data suggest that H,Orinduced death results from a lipid peroxidat -
ion-independent mechanism and the protective effect of OjB is not associated with its antioxidant
activity.
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1. RIRHE#E (Orostachys japonicus A. B -
erger aquacupuncture : OjB)2| St

483g2 HEd mIHA 2 ol 6,000 mY
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OK #ifi= American Type Culture Coll -
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(Costar, Cambridge, MA). ©] #IlEEL 10%9
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0.05% trypsin #B#KS AH-3t E4|8I%lL, o]

& 10%9 fetal bovine serum? 8FdL U

89



RARMESRO! MARRIROIA H008 28 MBS 3! DNA B0l DiXl= Kl
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MIEES 0.5% Triton X—1009] 500ute) HHEA|
#3l, 0.6 M perchloric acid 100uLolA &{bAIR
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Est FRAAT. BW @EEE M- 1.15%
KCL(5% wt/vol) oA BRestsict. o] i
W# HE®K 0.5mel 1% phosphoric acid 3mé$}
0.6%< thiobarbituric acid#¥ 1mEHMEIAZ
= BoM455 5 m#skid.

n—butanol 4m¢ & Hmste] &AF] AL g
2,000g°14 204 Bt EOOES % LFRS %
XEE 5359 520nmeld  WESATH( Hewlett
Packard, 8452A). MDA #< ©@¥idl m %
pmoles® FR3IH 1, @93 B@EE Bradfordd
Koz mEs.

7. ROS 4R BIE

ROSS 42 phorbol estersell o8] iFH#e
neutrophils%°l $1& luminol-dependent chem -
iluminescence® AHE3HA HlEsHTHY. Agge
neutrophils + standard dextran sedimenation
7} gradient seperation on Histopaque & A}-3)
A A% AAAE2 KHmElM H#EsA. ol
He A4E 54 AR neutrophils&95% 4
et Neutrophils(lxlO(lOs) cells/m) & 3%
¢ OBt &4 EE-:‘:— ol Kreb's Ringer—
phosphate buffer 2mé %< luminol(0.96ug/mé)
#%&5%th. Phorbol ester PDBu(20 uM)7} @i
¥ %3 chemiluminescencet chemiluminescence
/#7188 (Biolumet LB 9505, Berthold, Germany)

£ A3 wEsglt
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etraethylacetal, phorbol—12, 13—dibutyrate(P
DBu), 3—-dihydro—1, 4-—phthal
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ol-2-yl] -2, 5-diphenyltetrazolium bromide(M
TT)& Sigma Chemical{(St. Louis, MO, USA)iit
288 [*Hlmethylthymidine= American Int -er -
national (Amersham, UK)it2%E N, N'-diphenyl-
p-phenylenediamine (DPPD) & Aldrich Che - mical
(Milwaukee WI, USA )itZHE BAT WHE A1E
StRI 18] Ve BE MBS HEMS AR
}.
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0.0579HY o) HEHol U AOE HESAT

m. A¥4A

1. OiB7t US mWet S8 o #ME 4R
H:0.7 B8 DRl BREER

HoO20) oldt Mifsec-o) BSRI@IZS wEsh)
AsA WIS 104904 1804 F< 0.5mM Hz0:
of FHARD. @i £HE) AT #ES HO,
of BHAIA 305 #el VT Hi 18057t
A gy 2y AR Bk 0.1%9
OjBE #mgro 24 BB st}

OBY BEENE Lobur] s MME ohors
OB #EZ 7}2 0.5mM H:0:01 BiiAIZTH &E
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oth(Fig.1, 2).
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RANERO| WARRINOIA HoO.0 /8 MBFEC. X DNA A0 0IXE Kl .

2. H0:0f 2Bt ATP #7801 T8t OB M

120 E::g}éoiaton%) &
ATP FBEAL oxidative stressoll thit #ifE
29 o REIAN] uBEANT. ojRe
oxidante] 2J3 ML S HKHR BFAHC] S+
Roz a#d Yo' ol@slel OjB7l oxidantel
A%t ATPHIE A4S BUIE + JAeA deAE
AR 193 oM Heukg go] Hx0x ATP
RS R (3.4410.18 vs 8.23+0.56 nmole/
Treatment time mg protein in control ) 8] ¢ 42% K¥C = HA
(min) Atk H0: 2 A% ATP #R8EAAL 0.5% OB
Fig. 1. Time course of Hy0»~induced cell death in o A8 BERUL AYHZ HOp scavenger
opossum kidney (OK) cells.Cells were exposed to 0.5  €NZyme catalase £ ATPHEE &A3] K3

mM He02 for various times in the presence or absence  UH(Fig. 3).
of 0.1% Orostachys japonicus A. Berger agquacupuncture
(QjB). Cell death was evaluated by a MTT reduction

assay. Data are Mean £ S.E. of six experiments.

Cell viability (%)

-—— 10 i
£ I
i
R
120 b H,0; (0.5 mM) ES | 2R
22 Jole
E B
s e 4f : B
S et <2 B
Q e 2 {0;0::
= = 25208
® 60 I 0 0%
>
= ¢ H,0, HQ, H,0,
3 30} W
Q OjB Cat
0 Fig. 3. Effect of Orostachys japonicus A. Berger
aquacupuncture (OjB) and hydrogen peroxide scavenger
OjB (%) on Hz:0.-induced ATP depletion in opossum kidney (OK)
cells. Cells were exposed t00.5 mM Hz0. for 60 min the
Fig. 2. Effect of Orostachys japonicus A. Berger presence or absence of 0.5% and300 u/ml catalase.
aquacupuncture (OjB) on Hg0.—induced cell death in Data are Mean * S.E. of four expe - riments.*p<0.05
opossum kidney (OK) cells. Celis were exposed to 0.5 compared with control (C), #p<0.05 compared with H;0z
mM H20: for 60 min the presence or absence of various alone
concentrations of QjB. Cell death was evaluated by a '
MTT reduction assay. Data are Mean + S.E. of six
experiments. *p<0.05 compared with control (C). 3. Oxidant® % DNA #iFl st O;B 8N
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OjB7} Ho0:2 13 DNA #5o] hel BeigR
b AeEAE AES 27 98 0.5% OjB7t e
A% e AeE FEHN H0:2 RED Mis
oA DNA BERES AEPT 138404 %o
0.5mM H:0:0l #EH® #Ee #RWOZ DNA
BiE G wBmE A fod olFuA £z
¢l DNA B4E YERTH37.02 + 419 vs
86.55 * 5.93% in control). o83 Bt 0.5%
0jB(60.95 +4.27)& &HmEoz 4 A B
stk olgl AR H:0:01 93 DNA #EES
catalase® &3} BEFHEUAN(Fig. 4).
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Fig. 4. Effect of Orostachys japonicus A.
Bergeraquacupuncture (OjB) and hydrogen peroxide
scavenger on HpO»—induced DNA damage inopossum
kidney (OK) cells. Celis were exposed to 0.5 mM H,0»
for 60min the presence or absence of 0.5% and 300
u/ml catalase. Data areMean + S.E. of four expe -
riments. *p<0.05 compared with control (C), #p<0.05

compared with H02 alone.

4. H,0.2 QI8t #BfRFETOf CHS OBt A-
ntioxidant2 M hLLE

Ho0:2 g MHSECo] tisto] antioxidant 2]

ko]l OjBY] zEd HE=INUCE £FE= 21859

29oF5o] 9t} OjB(0.5%) % catalase(300 u/mf)
0.5mM H:0201 &J8t #iffy AR HEe &
3] #ppelith. HEEmo R ofF 7¥E ant-
ioxidant®! DPPD 20 UM% Ho0000 I3t M7
¥ kel WS uAA WD ol H0:2 ¢
& MfIFEo] lipid peroxidation® HTEe] 917
G5e e Aotk H0:2 A% MMIECe]
DPPD} #5287 §1E AL oxidant7h o] #%e
oAl AMEE BEIAMlipid peroxidation® s
WA 227 HEd $E QIAY ohdd DPPD7}
lipid peroxidation& #ifI8Hx] 7] wolc}.7}
4 U BBE Askdlipid peroxidationol gt
H.0:8 DPPD ¢ #fge] AT 1 #R1E 1
Heol gokslo] Qlt}, HyO0p% lipid peroxidationg
ol HA #/in AlFen o7& 0jBg DPPDe
o &3] BEEATHFig. 5, 6).

=ore

120 |

& 8

Cell viability (%)
8

0OjB Cat DPPD

Fig. 5. Comparison of effects of Orostachys japonicus
A. Berger aguacupuncture (OjB), hydrogen peroxide
scavenger, and antioxidant on HxOp—induced cell death
in opossum kidney (OK) cells. Celis were exposed to 0.5
mM HxO» for 80 min the presence or absence of 0.5%
and 300 u/ml catalase, and 20 M N,N'—diphenyl—
p—phenylenediamine (DPPD). Data are Mean + S.E. of
four experiments. *p<0.05compared with control (C),

#p<0.05 compared with H20; alone.
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Fig. 6. Effect of Orostachys japonicus A. Berger
aquacupuncture (OjB) andantioxidant on H:0z—induced
lipid peroxidation in opossum kidney (OK)cells. Cells
were exposed to 0.5 mM H0, for 60 min the presence
orabsence of 0.5% and 20 M N,N'-diphenyl—p-

phenylenediamine (DPPD).Data are Mean + S.E. of four
experiments. *p<0.05 compared with control  (C),

#p<0.05 compared with H,0- alone.

5. A8 NeutrophilsOlAf ROS 40 0|
X&= 0B ¥h ’

Neutrophils7} phorbol sesterPDBucl Ziti=ld
ROS el #mEfed E@ZA chemilu-
minescence”t BmPh. olE & wmE OB ¢
8 A 0.005%72 & EAH(Fig. 7).

V. 2 &

e EUEF(crassulaceae) ol £% HFLE
AQ wiERABRD Y 2ER FEEME, BLE
RE, @XE 59 REol do fwh & T
|ES D DS, KROM, LM, THFER K
BFm, MEWH, RN, FRAE, TIRER, &

94

Chemiluminescence {RL.Ujs}

Fig. 7. Effect of Orostachys japonicus A. Berger
aquacupuncture (OjB) on in phorbol 12,13—dibutyrate
(PDBu)~induced production of reactive oxygen species
in human neutrophils. Neutrophils (1x105cells/mi) were
incubated with luminol (0.96 g/ml) in 2 ml ofKreb's
Ringer—phosphate buffer in the absence or presence of
0jB for 3 min. A phorbotl ester PDBu (20uM) was added

and chemiluminescence ~ was measured using a

chemiluminescence analyzer.
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Atk 1Y ¥ T MR RES WEE RE
MEEFREe Fiol BmHAY REAMEEE B
F3he pFRfEACl #aEEdHA =S o Mils B
B W 5T A8 fekA o2A e9.
A RIEEER T % MREREEe BIEE &
9t AEF antioxidant %2 BEo] QT HoA
Skt

Kkt Al i 82 dAA47A o 1209%F
of 289 dEAA ROZE steroids,
diotonic glycosides, anticholinergics, analgesics,
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H:0.2 QI3 Mg #p5stsich

Catalaset free radicalol I8t #il FHtes %)
Mol KM= FQ% Hikgfk ®FEZhydrogen
peroxide® T OEZMN hydrogen peroxide 8
el wWE KBEGS Bk ZET o 9
2 WaolA kst EASAT B A
EHE7L 53] A Jerbed?? 293e oK M

fael A H.0.2 1% ATP #5%e] OjB& hydrogen
peroxide scavengerd] #eol i A¥og (OB
v H:0:2 Q% ATP #iREASE BT Ha0:
scavenger enzyme catalasel® ATPHiES ¢33
®B5EHA

I84+ OK el Ha0.2 A% DNA B
o] OjBgthydrogen peroxide scavenger$ #thgd]
th3t dgoltt, DNA HEL RN amixst
ARFAE & o H0:2 B4AI7IEd o9 100
uMu%He] B2 FT HO: AERE F9 Ml
of f#HE £ & YoH Y target MiEFAA
DNAHEHHZ #EE ¢ AF* ™", HEE DNA
Bl 9¥ BWmE KLY o|Ftd Fx9
DNA B42 Jetgch of2idt #{te OjBE &
go2N BB

"5 OK #MkelA Ha0.2 % Mfasecel
th3}ejOjBYhydrogen  peroxide  scavenger$t
antioxidant®] EEHE W@ AEo=E OBY
catalaser™ Hp0:0) o]t #f AR HEE &
38| #EHEAA T DPPDE BES viAA £330

1¥6< lipid peroxidatione] ¥ H.0:9}
DPPDY] #ieel Wi H¥oE H0.& lipid
peroxidationg #MmAZ 2 OjBY} DPPDe] ]3|
SA3] BpHE AT

3% 7€ human neutrophils®]X reactive
oxygen species(ROS)8 4K & F@E phorbol
12, 13—dibutyrate(PDBu)°ll Wit OjBS] #k&e B
ggo|th.neutrophilsZtphorbol ester PDBu®ll i
g™ ROS Aol #mElen I HEEERA
chemiluminescence?} #matd oy OjBel 23}
HA 0.005%7tA & EA.

ojAe] A FHs £ OBy antioxidantiE
g A% OjBY ¥PHMEE antioxidant 1EEIW
Fo] ofd 7keAo]l At fukstd Hx0.& lipid
peroxidation¥= Bizf9Q HES F& M 4
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X BAS &Ry BEold

E HroAN OB B epithelia el
oxidantUH.0.2 HFREHE MREFKY BRS B
Bratich. olsh o] OjBE oxidantel ¥ ATP
RS BBisgth B|S ATP #i&°l oxidant®
Q3 MMFEC Y] HE BAS e ASE
R D AN e HRSH 8w oxidantol
o3HARS ATP #RIdE BAV de Rez
HAGP T 2822 H0,2 A% MEFETI0B
of oJs BEFECH: ZRolATP RS Hbhol &
RAAA & B34 ot}

ols} #o] wiet QjB7} antioxidant ¥%& U}
9 OjBE H:0:2 Q% MECE B & Ut
AAE OjBE #¥¥antioxidant £ DPPD}
Zo] HaOpoll A% f5H S BRLE A MR
181 BEMSZ phorbol estero] o8 iEHALE
neutrophils 2 EROS £REHRERTHIE 6, 7).
o]RAL QOjB7} antioxidant &%F< 31 Y&
Ehd Zojdt, o] EHEE HREEI OB €
oxidantZ QI3 MEFEC sl BEIRAIE e
don £RE 5 A

Ho0:2 Q3% fEES] B{ks antioxidante] ¢
& As WHEErs ¥ATW aPdE EEn
H:0:2 Q1% MM CS antioxidant 1 DPPDe}l
o WstEA gUti(2¥ 5, 6).

olgi8 HREH0:= IRE AMtos 539€
mechanisme &4 EEECS FFES Jebd
t}. o]} fAFgE Zolantioxidante] <3 MMAK
< fEES] B HAE BE o] Hhpro -
ximal tubules® AH4-# HE' ¥ ehepatocytes
g ol&% Fx'elM wERh o] AHES vl
o2 ¥ 1 OjBY BB REantioxidant £ &
Fo| obd t}Emechanismel 8] HF4® 2L 7}
S4o] gl DNA¥E oxidant stressS 2% @
M, 2FS HEolth oxidant stress® @Y 72

9%

B39 f&, vlojA £3 EE apoptosisFEE A
& DNA HiS 7HH2E BEE BaE®

A B9 OjB7} vhAl hydrogenperoxide sca -
venger catalase & #> Hy0:2 FHEE+ DNA
BES #EAMCE BpEsE uEIYG AW
DNA %3 celllysis Ato]o] #AI7} =7o] Hu
A7 wWEel & B ERNo2E OB BB
o] DNAE Bpidl B2 viXeA 4#AE
AThuE HEKECIDNA #HiEo] Mt $2
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