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Protective effect of Juglans sinensis Dode extract
(JS) on oxidant-induced apoptosis in renal epithelial
cells

Park In-bum, Ahn Chang-beohm, Jang Kyung-jeon,
Song Choon-ho, Yoon Hyoun-min and Kim Cheol-hong

Dept. of Acupuncture & Moxibustion, College of Oriental Medicine, Dong-Eui University

Objective : This study was undertaken to evaluate the role of lipid peroxidation in
oxidant-induced apoptosis and effect of JS on the apoptosis in opossum kidney (OK) cells, an
established renal proximal tubular cells.

Methods : Exposure of cells to 0.1mM ¢BHP for 2hr did not induce apoptosis, but subsequent
incubation in normal culture medium for 18hr after tBHP treatment induced apoptotic cell death
which is dependent of tBHP concentration.
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peroxidation of membrane lipids.
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Results : ]S decreased tBHP-induced apoptotic cell death in a dose-dependent fashion and at
concentrations higher than 0.01 mg/ml completely prevented the apoptosis. tBHP-induced apoptosis
was prevented by the lipid soluble antioxidant N,N’-diphenyl -p-phenylenediamine (DPPD) and
water-soluble antioxidant Trolox. tBHP increased lipid peroxidation, which was inhibited by JS and
DPPD. (BHP-induced DNA damage was prevented by JS and DPPD.

Conclusion : These results indicate that fBHP induces apoptosis through a lipid peroxidation—
dependent mechanism and JS exerts the protective effect against the apoptosis by preventing
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Fig. 1. Dose-dependency of BHP-induced

apoptotic cell death in opossum kidney cells. Cells
were exposed to various concentrations of BHP of
2 hr in the presence or absence of 0.01mg/mi
Juglans sinensis Dode extract (JS) and incubated
for 18 hr in normal culture medium. The cell
viability was measured by a trypan blue exclusion
assay. Data are mean S.E. of five experiments.
«p<0.05 compared with BHP alone
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Fig. 2. Dose-dependency of Jugians sinensis
Dode extract (JS} protection against BHP-induced
apoptosis in opossum  kidney cells. Experiments
were performed as in Fig. 3 in the presence of
various concentrations of JS. The cell viability was
measured by a trypan blue exclusion assay. Data
are mean SE. of four experiments. *p<0.05
compared with the absence of JS
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Fig. 3. Effects of antioxidants on BHP- induced
apoptotic cell death in opossum kidney cells.
Experiments were performed as in Fig. 3 in the
presence of 0.01mM DPPD and 1mM Trolox. The
cell viabilty was measured by a trypan blue
exclusion assay. Data are mean S.E of four
experiments. « p<0.05 compared with the control; #
p<0.05 compared with BHP aione
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Fig. 4. Effects of Juglans sinensis Dode extract
(JS) and antioxidant on BHP-induced lipid
peroxidation in opossum kidney cells. Experiments
were performed as in Fig. 3 in the presence of
0.01mg/m! JS and 0.01mM DPPD. Data are mean
SE. of five experiments. *p<0.05 compared with
the control; #p<0.05 compared with {BHP alone
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Fig. 5. Effects of Juglans sinensis Dode extract
(JS) and antioxidant on MBHP-induced DNA
damage in opossum kidney cells. Experiments were
performed as in Fig. 6. Data are mean S.E. of five
experiments. «p<0.05 compared with the control;
#p<0.05 compared with BHP alone

428% in the control). ©]2]3 W=
00lmg/ml #ibHEEHIRS 718 A9 WA5
ATHB0.30£3.18%). +AFSHA|, DPPD% (BHPo|
o8] FHHE DNA 9] vidE BAE 7}
Z| $cHFig. H).

V. & £

WOl e BRI el B )%
°f ALY F Lk, VAR LEEE a)R
S NHES Whshe 28, %S ak

TP el sl s - L AR, ol
FVK STAHMKE RSN o) e) 8o,
AR R ONIA B TR o) e}
shgloy], I heh 1 §iks HRe
B FHde] glon 9] FEE ze) hehu

O OGEEES RS DHEka ke ek
Hab, #65 A:8tm =3 kishy AmEel A4
A AR, E3Esh DS WAV A= Ao
2 Ho] otk o= @Ry o] jhto]
PRBSELOL WALR, LA, NI R ePREIIGRE
G o1 7t F-H9] #fiEel o121 XE 4ulT,
e Ao Bozinh B Aol A wg
& AERe) EENS FXSL ol ZAE:
WIYom Kyvaiel =45 EWE e =
A, aeln REEms SEe washy, B
BRIMASS Z™abs w9 Jrfskel 4 =4
dhe 288

UL 8F AN EE e = o
Ua2A kst Aea gakego] o]Foixm



BRRE LAl A BRfbs #3E apoptosisol THE SABKEEMMS) BHELAE

lom, Tkt Burt o)Fx s vk K =
= RfrighigolglE S @S
PR o] TEAS FEAIR BHELE o)x
FRER o] Firie) (kigste] $pS BB,
REEES 52 f8dkol VEh= Bk R 1E
Ao 2 g o =AMl fEHY 4o %%
geol LAGCRE Jeho] BaRS taiishs #E
o,

2 Ade 28" Hibk (Juglandis Semen)
= ZEWE RES MCog Mot H, W,
fmrgsh FES Bl - BfOlAL MERRIEEE - Sl
e - HE $Y ET oA BRI
57 - BfEAEe] Si - R, 59 RS
Agsh=dl AMgEo] o FARL lino
acid, oleic acd & F&E 3 AH7}
40-50%, @A FE, 3]E, vitamin A-B -
C-E %olgta ¢34 dop”

RS o] HFe] AREEo] rhekdt
MaEe] Rauw oy, EiEol A oxidantel] 2]
REENY) WEBEIRS REfbdel sl axz) ot
 AYRI”, HEmE o8 #aE ®me
EHE A gt Joke Agea?
Glycerololl o3 SMBAE FBisks IRIEHEGE
o Rl T Atk APRTT, AR
ANBRF Mol Fige (KFEFEel sl ph
HEZE dvks AgRa® K)o o3
TR 1865 318 a3t ok Agn
¥ % veFet AdATrt R bl ok

H|Z WP B Aol A PR LA
A%e Frim GEA AT IRl
b= F5EE apoptosisE BHllsh=x= g2
a4 2tk Apoptosist= #fEE AAsI7 9%
5dg z2agoln ouxeEA o},
ole)gt F¥] MEANGS T2y MM
(programmed cell death)2lal o] A3 5

o2 Qg filify HIE (necrosis)oh= FEATY,
Apoptosis®} necrosisE & Hol|A| T
A M2 HR= o] vk FRHE He
apoptosis™ Aol A - Yo, BH—i
ffaell W 3l3 apoptosis#EE #AITh DNA
o] HHIKol™, Endonuclease 59 &4
st 71dE 7, 22AN-E KIER o)
#1tk. Necrosist= AF=ro] ffyol™, #ils 4EE
< FAWskal MR S BHEEESET) Aol
U}, DNAYHE-S THHIY - Kitkol™, ATP
- AEY 24 59 VHE A, %34
dozitt ofm s A}
o A& ARL WEle] &5 ATP
Ak 5o wel apoptosisE Yo7V & s
necrosisE Yo7|7)% 3}
Apoptosist o8] EHYY B EH AE]ol
A dolth, A& Bof W dHeRH =
AgE ROl o3t ML, T ¢
ot 3}, ZAA AEolA ML) A, S
oA WS ML, A FFEukeolN
Aol fiiEst, WAIEL] Mgt AT B4
T Az ogh Mgk, el H & 437
&719] sty FiE oA dojdd. B3] st
& doz 7 e AFolgts AEE W d
apoptosisE Yo7\, 7M-$ AuBlE  HUR,
M PO, (KRR 5% apoptosis&
O;_J_.Q.Z_]E]'Bl).

Apoptosisell $1o14] DNA2] H3E Awn
 apoptosis”t doiUA  #2: nucleosome?)
linker DNA FaHow AdEu
nucleosome ©919] THs7 Aol v 1
EZsa)ol DNAS wshe Yojux] epsrf®,

ol2%t apoptosist= JaIFT By B Y5
il olsl) FEE S HreoA f$ Fo
& dge v gA A aenw

0

o flo
&
il
CRt
tio
N

1 o
Oy

:!_l"; C
o

Ropx 4 T

2ol



The Journal of Korean Acupuncture & Moxibustion Society Vol. 21. No. 3. June 2004

b2 #F#% apoptosisoll A FRE@EML 289
A&} apoptosisol] et EMkEERKS] FEL>
BHHIRE Lol AEH Zolth

B AdoM e FEst] #8) A8H
tBHPY= tert-Butylhydroperoxide (CAH1002) =
A # U (polymerization reaction)& ¥ .2.7]
E =R 839, radical® EHRIE
(substitution reaction)® YOo7|¥  peroxy
group?] fE(LAIZ de] AMRH AL e 440]
o

o Aol A 2417F Fobel Aol g
BHP =%& apoptosis® #HifstAl= &AL
2 BYt vl o3 BHP A2 K482 apoptosis
5 Fidvl BHPE vherst gl vz siA
apoptotic MHISEE A AL(Fig. 1), HIPEEH
W R TR ol vlelsiAl BHPA ols
FiE9 apoptosisoll tial <Jw|AE WAE 8t
SiFig. 2).

IEEaf (L7 b2 FRe MiERGe] 5
AR AA $A°, B2 FE apoptosis
oMo fRE#EME(Le] 3L ofA] =AY oA
7} itk Hifgfk#EE oligodendroglia®™<h 917t
G germ celPAlA bl o8 Fw
apoptosisE Bhil-gtl. Z18jy DPPD 22 i
RAfLfRe LLC-PK1 #H" oM Me(bs 2AA
7l gl 9l ##E apoptosisdle oHF
a Zyprt ok pibAls 9l lymphocytic
hybridoma i 1A HOel ol8] Fie
apoptosisZ F7HA1ZITHAL Baiso] gir). oA
d figEe MR 5 S weE
apoptosisoll tha] BiEslr| = st BER7E
712 &, 233 apoptosisE F7HAIIIIE
gtk o)W fAgRol M= FREsHE(DPPD)# JKES
PE(Trolox) Hifg(#l 2% @BHPY o8 #Hig
¥ apoptotic MIffISES Bh1EERE o] &30l

tHFig. 3). (BHP & IREEMILE Z7HN7
B, O EZHE FEbmel ol A=At
(Fig. 3, 4). vz 2 BHPo) 2ols] #Figs
DNA 52 HIbkdssineat DPPDo o1 Bk
HAckFig. 5). ol#d ki BHPo o3
Fael MEE AREGELAl ol vizieit
= AL 9dn Z BHPYL REGERILE 5
3 apoptosis® HEAITI T WIPKEERMS A
Bie] i@Mee AX3 M apoptosisel h
3P BUBEE IR AL Fljick

kRS POl A Bt o) A,
ol WigEoll A BHPol o) FRE HEH
It R8s AAFomZ(Fig. 4), HibEEe]
apoptosis®ll g B BRI bt
Wit B4 fEe Aoz A7 4 vk H
VesRee) it A8 JHAAl she iEE
e ofa wrsxx e Alejolth et
IS Vol MAMLE HESI e
RS WA e ANE SR JS
Aoz Az o2 M Himl 2ol
HEE E WY PR 5 o AN Fret
Bas Ao Ha}

V. % W

B dA7E BMRE LMY R(E=
Fi5e  apoptosisoll A IREEM LS &HI
apoptosisoll ThE HipkEEEHS BRE 78l
71 A3 AFER eyt 2 ee 4
peieg

L APk S WA WA tert-



BHHEE Lol B{LE #F#¥ apoptosisdll i3t @ivkEEGESl BHEME

10

Butylhydroperoxide (tBHP)oll 2Jsll i
H apoptosisE HAAIH Y 0.0lmg/ml
o|Ale] JEEAI M= apoptosisE Y SHI
BT

2. (BHPZ #%¥ apoptosist fRistE Hifig
{k#| N, N'-diphenyl-p- phenylenediamine
(DPPD)S} 7Ktk Hifgfksl Troloxol <
& BhikE At

3. (BHP+ FEAEM(LE F7IAF o, oA
2 AbkEEHEEE DPPDO o8l [hilE
=3

4. (BHPZ #%% DNA 452 WIPEER
3} DPPDel ol 5115 A
oleigr A¥tz Ho} (BHP7F IREEMIL
& 53 apoptosisE BHEAITIL HBEE
PR TRENS] @R E AXToEHN
apoptosisell thaleh= BHEEEE 133

s e O 5 Atk

V1. 8% 0k

T, HEECRE(L), Mg 0 R
7ebi. 1993 © 5-12, 51-52, 230-231.

Z75E ANNRERIIRGERE A& L —h
it 1991 @ 4.

Aeks], Ha. WEERG. A 0 B
mit. 1985 1 85-87, 284-286.

Paller, MS. The cell biology of reperfusion
Injury in the kidney. JInvesti. Med 194 ;
42 : 632-630.

Baud, L., and Ardaillou, R. Reactive
oxygen species : production and role in

the kidney. Am]JPhysiol. 1986 ; 251 :
F765-F776.

6. Farber, JL, Kyle, ME, and Coleman,
J.B. Biology of disease : Mechanisms of
cell injury by activated oxygen species.
Lab. Invest. 1990 ; 62 : 670-679.

7. Ross, D., and Moldeus, P. Antioxidant
defense systems and oxidative stress. In
Membrane Lipid Oxidation (Vigo-Pelfrey,
C. Ed). CRC Press. Boca Raton. 1993 :
151-170.

8. Turrens, J.F., Crapo, J.D, and Freeman,
B.A. Protection against oxygen toxicity
by intravenous injection of liposome-
entrapped  catalase and  superoxide
dismutase.  J.Clinlnvest. 1984 ; 73
87-%.

9. Halliwell, B. Gutteridge, JMC, and
Cross, CE. Free radicals, antioxidants,
and human disease : Where are we
now? J. Lab. Clin. Med 1992 ; 119 :
598-620.

10. Cohen, ].J., Duke, RC, Fadok, V.A, and
Sellins, K.S. Apoptosis and programmed
cell death in immunity. Annu  Rev
Immunol. 1992 ; 10 : 267-293.

11. Lieberthal, W, and Levine, ].S. Mechanisms
of apoptosis and its potential role in renal
tubular epithelial cell injury. Am J
Physiol. 1996 ; 271 : F477-483.

12. Gerschenson, LE, and Rotello, R.J.
Apoptosis : a different type of cell death.
Faseb J. 1992 ; 6 @ 2450-2455.

13. Raffray, M., and Cohen, G.M. Apoptosis
and necrosis in toxicology : a continuum



The Journal of Korean Acupuncture & Moxibustion Society Vol. 21. No. 3. June 2004

14.

15.

16.

17.

18

19.

21.

or distinct modes of cell death?
Pharmacol Ther. 1997 ; 75 @ 153-177.
Eastman, A. Apoptosis @ a product of
programmed and unprogrammed  cell
death. Toxicol Appl Pharmacol. 1993 ; 121
1 160-164.

Filipovicc, DM, Meng, X, and Reeves,
WB. Inhibition of PARP prevents
oxidant-induced  necrosis  but  not
apoptosis in LLC-PK1 cells. Am.]J.Physiol.
1999 ; 277 : F428-F4%6.

FAT, AXH, Aod. AF Y Frlol A
eI o) s bfEel &3 A
Kugtggilerst 1996 5 17(2) @ 191-202.
s, AL, SapkEEsIR S bt SR
of wigh AT AMEREEELL 1996
17(1) : 9-20.

Ahn, CB,, Song, CH, Kim, WH,, and
Kim, YK Effects of Juglans sinensis
Dode extract and antioxidant on mercury
chloride-induced acute renal failure in
rabbits. J. Ethnopharmacol. 2002 ; 82 :
45-49.

Uchiyama, M, and Mihara, M Determrination
of malonaldehyde precursor in tissues by
thiobarbituric acid test. Anal. Biochem
1978 ; & 1 271-278.

Olive, PL. DNA precipitation assay @ a
rapid and simple method for detection
DNA damage in mammalian cells.
Environ.Mol.Mutagen. 1988 ; 11 : 487-4%.
o) Aleists]. R Mg 3
et 3= 1993 @ 342-352.

AHd $F3. HAEEEC] Glycerol 2 %
e AMEAse Y AR mAE o

31

32.

& KaEgAEREIE 2000 5 17(1) ¢ 107-
117.

AL, BERARE, AE
194-1%.

olAakel, qteat, ARl 3HebQl-&-8. A
S Bt 1986 © 194-195.

UAA AAA, 55, . Bl
oxidantell ©]3+ GEENY WEBE Rl &
ol ¥ bkEERIR S RO KRR
grEk 1999 16(1) @ 297-304.

MARE, AR, F25, . POk
o] HE ol HigE Ko SHH
50l VA1 A KEEREEIE 1999 ;
16(1) - 473-484.

oW E, MAH, &Y, 55, P, B
A, fAMEEgRe] Glycerololl 2]3F Z&MEf
G BEEA RIBMERES] BEfgol e R
Ktk 2001 ; 18(3) : 114-122.
&Y, FHAY, . AkEERel ARS]
AAaE Ml #Hige RS oig
BOUS R, AmpaEEEt 2003 5 202) ¢
173-183.

o] FHl, FFE. IIMEERMRC] KE(Hg)el
o3 AR BB wIXE P KR
Edgrsk 1999 ; 16(3) © 221-230.

FAE. d4Esl A& 0 nee]g 1998 ¢
29-32.

tishae]&hs). Waelsh A 0 EAL 2000 ¢
1-20.

kit 1994 :

S22z} 7IMIR), olu]Al QA|AR Ajrg et

S 2% v AslEl - 22 AE AE
gj=o]. 2000 1 96-97.

Ueda, N., Kaushal, GP, and Shah, S.V.
Apoptotic mechanisms in  acute renal
failure. Am J Med. 2000 ; 108 : 403-415.

11



BRKE Lol A MLE 459 apoptosisol 3t AbkEER e B ER:

A

12

Susan Budavari. Merck Index twelfth
edition. Merck & Co. Inc, New Jersey.
1996 @ 250,

Richter-Landsberg, C., and Vollgraf, U.
Mode of cell injury and death after
hydrogen peroxide exposure in cultured
oligodendroglia cells. Exp Cell Res. 199 ;
244 © 218-229.

Erkkila, K., Hirvonen, V., Wuokko, E.,
M, Dunkel, L.
N-acetyl-L-cysteine inhibits apoptosis in
human male germ cells in vitro. J Clin

Parvinen, and

3.

Endocrinol Metab. 1998 ; 83 : 2523-2531.
Van de Water, B.,, Kruidering, M, and
Nagelkerke, ]J.F. F-actin disorganization
in apoptotic cell death of cultured rat
renal proximal tubular cells. Am ]
Physiol. 1996 ; 270 : F593-a603.

38. Lepri, E., Gambelunghe, C., Fioravanti, A,

Pedini, M., Micheletti, A., and Rufini, S.
N-acetylcysteine  increases  apoptosis
induced by H@)O(2) and mo-antiFas
triggering in a 3DO hybridoma cell line.
Cell Biochem Funct. 2000 ; 18 : 201-208.



