creative
common

C O M O N § E E D
& X EAI-HI el Xl 2.0 igel=
Ol OtcHe =2 E 2= F R0l 86tH AFSA
o Ol MHZE= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok §LICH

MNETEAl Fots BHEHNE HEAIGHAHOF SLICH

Higel. Adt= 0 &

o 7lot=, 0l M= MOISOILEBHES B2, 0l H&E=0 HE= 0
S Tt LIEHLHO10F S LICH
o HEZXNZRH EE2 oltE O 0leiet 2AE=2 HEBX E&LICHL

AEAH OHE 0lSXAt2 Aeles 212 LSS0l 26t g&

712 (Legal Code)E Ololiotl| & £

olx2 0S5t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

Cisplatin®l| &3+ A=A F&
A= XA WY A5y 2EG 29
gt Afe A} aHy

20104 8A

EEREBK ERAER

EmEEXETEHR

& F &



Cisplatin®l| &3+ A=A F&
A= XA WY A5y 2EG 29
gt Afe A} aHy

fREHK KR E

ol X <= LBM+t BiimNo= BT

2010%F 8A

EEREBK ERAER

EmEEXETEHR

& F &



HEgh

27
[17] W)

o] =E& TEME+ BfEmoe=

20104¢ 8A

KK
N



= T i
Abstract «ccc N
A B 1
AE L B AP I YRR e 6
LAY AE ALK o Tl M o 6
-1 A S AN T - A A T W N 6
2048 &5 A A B S - RS T 6
3AE g Al |- - BOOE - B o L 9
412499 A R Y el 9
AT H G B E TR TR RS e e 12
6. 94 F EANE W EE ol T 12
6-1. %94 albumin-d0d AR (BUNTI#T 24 - oooennnn 12
6-2. Creatined F 4 v 13
6-3. Lactate dehydrogenase(LDH)Y F A v 13
T.4% 24 % lipid peroxide F#FY F4 e 13
8. A% 2 A glutathione FFFH v 13
0.4 T A ZAHY FAH 14
9-1. Xanthine oxidase/dehydrogenase #49 F 4 «-vrvvev 14
9-2. Aldehyde oxidase A4 F A v 14
9-3. Aminopyrine demethylased ZHZFH v 15



9-4. Aniline hydroxylase®] EAZA  «eveeernnreeenane., 15
9-5. Superoxide dismutase(SOD) Z/de] FA -c-vvrverere. 15
9-6. Catalase FA Y] ZA «vrrtrtrtttt 16
9-7. Glutathione peroxidase Z/d] F7 «-vcerrereerceen.. 16
9-8. Glutathione S-transferase /3¢ A4 «-c-vveveeree.-. 16
9-9. Glutathione reductase Z/de] F7 «revveererreeeeree.. 17
9-10. y-Glutamylcysteine synthetase &4l A «-vvevvrvnen 17

10, TFIA B B E A E] e e e e e e 18

B L OIF e N T g T RN 19

LA T & 9 Slagellf 57 - il W - o m N 19

2.5 %9 bl ¥ 4 G AU - W W R 21

AT | RA 9 R § 3 2 A A e 23
3-1. A 5 5ok - N OO . N A 23
30 2 A B A 23
3-3. A PR ARG A 23

£.939 1% ool TH &2 2000t 28
f-1odd gRd g 34 RAFTAE FF e 28
4-2. 8% creatine % lactate dehydrogenase(LDH) A4 d 1 4 =

I 28

5N ZEAF A FAFFFL YA GF 33

6. A Fd 2AALE AAAd A G§F e 35
6-1. Cytosol EA2Ad WMAE FF vrvrri 35
6-2. Microsomal 2244 M A §F v 38

7. Glutathione S-transferase #4d w4 & FF v 41



8 A Ao FEA ol M= GBE e
9. Glutathione's = 3! glutathione Al wx= d3F ---v0v-v-
8 GF
ZEAFG] 2




Protective Effects of Cornus officinalis on Oxidative Stress

Associated with Cisplatin -Induced Nephrotoxicity Rats

Tae-Hee Kim

Department of Food Industrial Engineering Graduate

School of Industry, Pukyong National University

Abstract

Cisplatin is a platinum-containing comples, one of the most effective
anticancer drugs administered to treat a various of cancers such as ovarian,
testicular, bladder, head and neck, and uterine cervix carcinomas. High dose of
cisplatin are more effective than low doses in ovarian. and colorectal cancer.
However, high dosage/ treatment induces nephro— -and neurotoxicity. Cornus
officinalis (CO) has been used ‘as a traditienal. Chinese medicine in urinary
incontinence, reinforce of renal-fuction and nocturnal enuresis. This study was
designed to evaluate the nephroprotective potential of a natural antioxidant,
against cisplatin-induced changes in renal function and renal cortex antioxidant

status in rats.

Cornus officinalis 1s natural resource plant which traditionary used at
polyuric, backache, poor nutrition, robustness, diuretic, anticancer, antibacterial
agent.

In this study, we observed protein concentration of serum, serum urea

nitrogen content and kidney enzyme on cisplatin (2 mg/kg) induced oxidative
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stress in nephrotoxicity animals for figure out mechanism controlling oxidative
stress in cisplatin induced animals. Before inducing, we take oral administration
Cornus officinalis for 4 weeks.

Protein concentration of serum and serum urea nitrogen content is increased
in cisplatin treated animals but recovered in co—administration with Cornus
dfficinalis. Blood Creatinine and lactate dehydrogenase activity are increased in
cisplatin treated animals but recovered in co—administration with Cornus
officinalis.

ROS detoxicication system, Superoxide dismutase, catalase and glutathion
peroxidase activity, are-remarkably decreased in cisplatin treated animals but
increased in co—administration cisplatin with Cornus officinalis.

And kidney glutathion content; glutathion reductase activity also increased in
co—administration cisplatin with Cornus officinalis which is noticeably repressed
in cisplatin treated animals.

Put together all obove' results, mechanism for repressing cisplatin induced
kidney toxicity by co-administration with Cornus officinalis is/the effect of
reduced lipid peroxidation in kidney by controlling cisplatin induced ROS

creating system and-detoxication system.
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A s AR AET] 7HA] E27hA] b dAR vlal AR E = A of
|59= et A<se BoiE-¢ hypanthiumeol] i, |7 €
R = Wk AP, 1986). A&

s=ol kol el M= T F-9 Abokel AAstaL vt G 2FE o
mT, 8F, o, AAY o AsAR AREHO gtoew A A<k, A
g, =9, ol=zel ofE7F da HAs Al FaoolwzhE, EkAdehzt

€, T 2 e AEe] sdna AR 7]EHo] AvOlEfE

e AR S 2= loganin, morroniside®t 22 iridoid # A 9F
sweroside®} #-2 secoiridoid ¥l A|, ursolic acid, oleanolic acid % ¢
triterpenoid+, gallic -acid, malic acidy-tartaric acid S°|" »31 H 2
tellimagrandin 1, tellimagrandin 2, isoterchebin (cornustannin 1), 1, 2 ,
3-tri-O-galloyl-B-D-glucose, 1, 2 , 6-tri-O-galloyl-B-D-glucose, 1, 2 ,
3, 6-tetra-O-galloyl-B-D-glucose®} gemin D, cornusiin A, B, C % 2,
3-di-O-gallyol-D-glucose, comusiin D, E¢} F, 1, 7-di-O-galloyl-D-sedoheptullose
59 tanninf 7} E 2 H A THKIim, 1999; Guilian et al., 2000).

A A g A AT RS Atea 2R 3 R AEA
& ¥H(Kim, 2005; Park et al, 1995), T=°lA° ddx B IH9FEH(Dai
and Hang, 1992; Yamahara et al., 1981), 29283 FFo o4 =3
(Won et al,, 1996), A2 EFZFE0] AAY 54 F71d vA= &
F}(Jeng et al, 1997), B16/F10 melanoma A ¥ 2] @zd Ao 1] x]+=
9 & (Burks and Littleton, 1992), At 73 dd=2o A 4 5
A (Aprikian et al.,, 1995)%5 0] H % o))

ShA | cisplatine @A Aol A 3G, A=, HAaAY, WEd HIT:YE

A, A, ATAY, A

=

of, 5% o nYd AsAR ARl
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A AHgE 1 e LAt Rosenberg et al, 1969; Connors et al.,
1972; Broch, 1987, Prestayko et al, 1980; Von Hoff et al, 1979).
Cisplatine T Al platium=AE 7IA= A 1A w3 24 FdA=
tumor cell W o &£a13t= DNA ©°]suUAel rich guanosine, cytosine
region®] Wz} ZASH3e] DNAS] EA4 2 RNA® protein $HA S A 3f 5} ¢

o].,(_”;i_g }\éx} jai] §}\10 oq;q]?sh:}

=4

A

I8 cisplatine 24, TE;o|5A, FF
ojABEAE A AT e FAES U] wiEe) S AREel Sl
o] Aeet A3 w9l th(Kociba and Sleight, 1971). 53] cisplatinell
ofgh A HAAE vl Aste] A Mwy A A, HdH S
A4S yUetdo] A9 Yee EAATIL AR Fgdds AR gAY AL
elele] 7%= SttH(Ward and Fauvie, 1976, Ward et al, 1976;
Leonard et al., 1971). Cisplatin®] ¢]&3t 217 =4 mechanism< A &3}
A FRAN AAZA ] AT R cisplatin Fol Al dold
A= Aald Bl s Ao Aol AFT 7w Sl 54
Az Ao ##HEo] duki= Z(Madias and Harrington, 1978)%}

cisplatin complex®] reactive metaboliteo] A E o] o]A o] A ZZ Y



9] protein®] Y lipid, nucleic acid®} Z2 LA A EAbo /4 2
&= ot AE FA4ES obdv= F50] UthHRosenberg, 1975). W3
neutrophil¥ 72 W A Eo] Ao ¢ oxygen free radicale] XA =
i o] 3t oxidative stressol <3 cytotoxicity’} YWEFY Al ZZ 9
lipid peroxidation levels S 7FAIZIThal H ¥ o] Qlth(Choi and Chong,
1992; Sodzuks et al., 1991; Sugihara et al., 1987).

A ol cisplatin®] AN FAS FAAF17] flé] carboplatine] vt
heptaplatin®} #-& EAlo] A& platinum F=AE A= A7 W3
Ha gle™ mannitoloftt I FskAlE W 88to] cisplatin®] Al
A e ol
8% cisplatin® AHA o] FtaIE ABkAl 7= AHRE JHAH 2T whebA

=N

cisplatin® 7% &

Lol oA\ AA = ZHE stress 2 8
of #Ae thol Hal gl o] [stetE Aol ol% &4 V1S Ak
o8 AA xA Axe EFdE BAM AT trtE S A
Haketr @ 7hA fIjle = AA AL Qltk(Stock et al, 1990). E7F A

Ao Atz Azt el @9l = free radicale] BAAR LA U=
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1. 49 A=
1-1. Ak & 717

AleF%  cisplatin, sodium thiosulfate, thiobarbituric acid, sodium
dodecyl sulfate, bovine serum albumin, reduced glutathione, oxidized
glutathione, xanthine sodium, xanthine oxidase, NADPH, Cytochrome C,
blood urea nitrogen kit % creatinine kit¥ SigmaAl= ¥, uric acid %
malondialdehyde .+  AldrichAtZ25¥ #9431, nicotinamide,
trichloroacetic acid, sodium dihydrogenphosphate, disodium
hydrogenphosphatet= Junseirb® F-E F4stdct. 10 9 A|eke E &
A FA kS ARSI

A& AF&3 7] 3= glass teflon homogenizer(Changshin scientific

rr

Co., Korea),  UV-spectrophotometer(UV-240,  Shimadzu,  Japan),
refrigerated centrifuge(J2-21, Beckman, USA), ultracentrifuge (65-P7,
Hitachi, Japan), Water “bath(Jeio .tech Co., Japan) % cold laboratory
chamber(KMC-8512, Korean manhattan, Korea)s ©] 1 th.

Ad FEE g AR FE BY glol FEAMA UdAHT
(% 1 22205C, F% © 46-60%, W : 12A1 7 light/dark cycle) o=
15 B¢ ¥ AE(Table D2 HS$Az2 A5 180 + 10 g9
Sprague-Dawley 7l &4 #FE Ar&stAdnt. A/ (dd T2 AdefE

e AAD T Azele] BT B ABAFFINN TFo} AL



Table 1. Composition of basal diet

Ingredient Basal Diet (%)
Casein 20.0
DL-Methionine 0.3
Corn Starch 15.0
Sucrose 50.0
Fiber" 5.0
Corn oil 5.0
AIN-mineral Mixture” 35
AIN-vitamin-Mixture” 1:0
Choline Bitartate 0.2

! Cellulose :/Sigma Co. LTD., USA
? Mineral mixture based on the pattern  of Rogers and Haper(1965) contain the
following (g/kg diet): calcium phosphate dibasic 500.0, sodium /chloride 74.0,
potassium citrate monohydrate 220.0, potassium sulfate 52.0, magnesium
oxide 24.0, magnesium. carbonate 3.5, ferric citrate” 6.0, zinc carbonate 1.6,
cupuric carbonate 0.3, potassium jodate 0.01, chromium potassium sulfate
0.55, sucrose, finely powered make-1,000

Y Vitamin mixture(g/kg diet): thiamine HCl 0.6, biotin 0.02, riboflavin 0.6,
cyanocobalamine 0.001, pyridoxine HCI 0.7, retinyl acetate 0.8, nicotinic acid

3.0, DL-tocopherol 3.8, Ca-pantothenate 1.6, 7-dehydrocholesterol 0.0025, folic

acid 0.2, methionine 0.005, sucrose, finely powered make 1,000.



stk Ak R 2% Tween 8001 @AEN100, 200 mg/kg)dhel 453k 4+

2 Fola 9t} Cisplatin® 2 mg/kgs HZWE 457 Fostl o npx

A 12407 B AR

gF ol 24A7E Foll AAS=, ddsE AAA

E AAsz =% HAFHIJEES Y. dEz2FEZEA Mesna (sodium

=

methanethiolate, 200 mg/kg)S A& 3} ).



A, Bag Ae wold FAE Zgstth Bed g5 v,
Albumin, blood urea nitrogen, creatinine % lactate dehydrogenase &4

o] 240 A&

|

AA 221 0.1 M sodium phosphate buffer(pH 7.4)% 7}sle] W vy 3}ol
A glass teflon homogenizerE AFE-3Fe] 10% vl oS wH=2A T},

o] wlzHL homogenate 2 0= dFom o] AL 600xgol A 10%3F
A4 Eelste] sl mubd Alx RS AR FHAl 10,000xg ol A

2087 94 BEEte] - S| A= 0.1 M sodium phosphate

|

buffer(pH 7.4)& 7}&tar & €A A mitochondria 8o g a1 AP AL
ThA 105,000xgel A 1A17F ol

vxow 1 AT HAN %

P

A BEste A2 A AS cytosol

Lo

0.1 M sodium phosphate buffer(pH
74)E 7tste] dEA12l A4S microsome w3 o2 9T
Mitochondria®}t microsome 8- #E3 & AU FElte] ar9e
2 AFE3F3 T o] & A Aol A homogenate:= lipid peroxide % glutathione
skek =A, cytosol w3 xanthine oxidase, aldehyde oxidase,

glutathione reductase, glutathione peroxidase, superoxide dismutase,



glutathione S-transferase ¥ y-glutamylcysteine synthetase®7d 2] =%

0_1_4
=2

ALkl T3 Microsomal 3% aminopyrine N-demethyrase ™
aniline hydroxylase?] @42 Ao AF83% 2™ mitochondria + 32

catalase &4 49 saYdoz A&3AtH(Fig. 1).
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Perfused Kidney

Added with 0.1 M sodium phosphate buffer (pH 7.4)
to yvield 10% homogeate

Homogenate

| Centrifuged 600xg for 10 min, 4°C

I 1
Pellet Supernatant

Centrifuged 10,000xg for 20 min, 4°C

Pellet Supernatant
Centrifuged 105,000xg for 1 hr, 4°C

Resuspended in-0.1M I I
sodium phesphate buffer
(oH 7.4 Supernatant Pellet
I Resuspended in 0.1 M
Cytosolik sodium phosphate buffer
fraction (eH 7.4)
Mitochondrial
fraction .
Microsomal
fraction

Fig. 1. Preparation of mitochondrial, cytosol and microsomal fraction.



5-1. WA R R
Ao S8, %, 2AW % 2w Fa BAe AOACH weh A

_[Q'_
ARt S se 105TC 2AstelA a5 4 7] (MB45 Moisture

A 331 (PDMF-5T, Rab Partner, Korea) 2. & =A3d}9ith Zvhul 2 g}

ol

2 Kjeldahl® (BUCHI Distillation Unit K-350/355, Hwashin Instrument
Co., Korea), A Wg&2 Soxhlet FEH(EAM4202, Dongwon science

Co., Korea) 0. & #Alsle] miiE g2 vhepgict.

5-2. pH
AR 5 gs e 108 FY S 50 mLS sl £3sta pH

meter(HM-380V, Toa, Japan)= 57331},

ZFA (JC 801,
color techno system Co., Japan)ZS Ab&3te] Zzte] M== L' a’, b #
o=z 747t g AAE g gAeg e ittt oju] AFEE EFEW o

%2 L'=93.73, a’=-0.12, b’ =0.11°] A t}.

6. 83 5 &4 849 &34

6-1 @933, albumin € 842FA(BUN)Y §F3H

T FR= biuretd, EHY FXET bromcresol green™ 1@ il
blood urea nirtogen(BUN)% %=i= urease-indophenol®™ ol w2} Z A ¥ kit

(o}ikAlef, B2 Al
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6-2 Creatinine®] &3
Jaffe methodoll <3te] ZAE kit(Sigma)S AM&3te] 23Tt =
g Aol alkaline picrate solution 3.0 mLS 7}3fe] 2204 10&E7F wH$-3f
 acid reagent 0.1 mLS 7}ste] 5&7F wx]gk 5 A]SF blank=
500 nm oA FFE=E SAHS] Ao Foke] dEFS meg/dlE &

A5l et.

6-3 Lactate dehydrogenase(LDH)9 =3

6.3 mM NADSF 50 mmol L-lactateE sle <5< (pH 89)¢ Wk$-
oo @Yol dd 50 L= 71ske] 340 nmoll A S3 =] FrleS AF

sto] &4 A4S =4 (Cabaud and Wroblewski, 1958)3}91t}.

7. A ZZ& % lipid peroxide 3% =3A

Ohkawa et'al. (1979)¢] WW-S ®WAsk A1 =24 1 g 10¥1ZF<] 0.1
M sodium phosphate-buffer(pH 7.4)% 7}sl vpaist it ©] 10% v} ) < o
543 pbuffers &% 7}ste]-347F preincubation A1 7] ¥ 81% sodium
dodecyl sulfate®} 20% acetate buffer(pH 3.5) % Aol Zx o7 (.8%
thiobarbituric acidE 7}stAth o] & 95°Cell A 1A13F &k WAl A A2

ol 5] Wzt ZFo] n-BuOH : pyridine(15:1)& #7}sle] 1587 94 23t
=z

£
o
032

Aol n-BuOH : pyridine &< #3te] 3% 532 nmol A 1
FTHEE SASIY. xT FAHAA o FFE A 2H 1 g @

malondialdehyde nmoleZ 3 A] 3} T}

8. A& %A glutathione I FZA

_13_



Ellman (1959)¢] W®iel Fsto] A% =2 F GSH & S vt
el 100 pLell 25% HPOsE 499 4°C, 12000 rpmelA] 103+ LA &3
sk ol Alg2 3tk A& 1 ple} phosphate buffer(l mM EDTA &
, pH 7.4)¢} OPT(o-phthalaldehyde)E ¥ o] 1557 &3 % 360 nmel A

do

9. A% 34 &4HY &A

9-1. Xanthine oxidase/dehydrogenase &4 ¢ =3

Stripe?}t Della(1969)¢] W o F3Fe] 0.1 M- potassium phosphate
buffer(pH 7.5) 30 mLel &4&% 04 mLE 7}t 7]d< 60 uMe
sodium xanthine 0.1 mLE ZFs}Sith. "ol 37°Coll A #kg-A1 7 o5 20%
trichloroacetic acidg 7Fste] A GWMA| 7|3 FA NS Hall AdE uric
acidE 7 292 nmelA FXFEES S46AY. FF dFAH Fsto &

AEZ AlA S xanthine oxidase?d ZFAO 2 & on BESH 2o

ﬂl

NADE #H7}ste] uric acidelwsEE 543 Z1& xanthine dehydrogenase
o TR P Eh DAY W= 18

uric acid nmoleZ4 YERY I, Xanthine dehydrogenase®] A xanthine

ofl

1" mg protein°®] A ¥ +=

oxidase® Z13+s}= H]9] 4AHAH LS XO/XD+XO0=Z AHA 3 T}

9-2. Aldehyde oxidase &4 ¢ =3

Rajagopalan et al.(1962)¢] W] ==3}o] 0.1 M potassium phosphate
buffer(pH 7.5)°] 7] &<l NMN(n-1-methyl nicotinamide chloride)®} &2
AN el HEg AR & A ESQ] 2-pyridones 3 300 nmoll A & F =9

H3kE elal Al

5

_

FHes AAsdrt mre FHEE BT

M

mg protein®] A4 3F= 2-pyridoneS nmole® ¥ A3} T
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9-3. Aminopyrine demethylased &4 &3

Nash et al.(1953)°] W& °FzF ®WAste] ¥wh&dd 2 mL < 0.1M
Na'/K' phosphate buffer(pH 7.5)°] 2 mM aminopyrine, HCl, 0.5 mM
NADPH, 10 mM MgCl, 150 mM KCI, 1 mM semicarbizide % &4}
(30-400 pgel @A) 7hsf o] Wh& S 37°CelAl 30 RHSAIF

% 15% ZnSOs9F ¥3} Ba(OH)E 7}38te] Wbg-S £8A|7|aL 587+ v
% & 1087 9AEE st oy AL Aol 5 mlo| WA Exog

of FAAe Ak A 415 nmAlA T FREE SH}T EEFA
Foho] A wS AAHA

9-4. Aniline hydroxylased &4 =3

Bidlack et al.(1982)¢] ®H o F3le] HEGH 2 mL 5 10 mM MgCl<}
150 mM KCl°o] &% 50 mM Tris. HCl 2k H(pH 7.4)e] 7122 1 mM
aniline HCI, 0.5 mM-NADPH % &49(300-400-ngel ©92)S 73
. o] HE 37CAA-20EFE RS AR T VeSS TRAZE RHoR

20% trichloroacetic acidZ 7}t Tl 1087 9428 sto] A Aol A

9-5. Superoxide dismutase(SOD) &A ¢ =3
Marklund®} Marklund(1974)2] H¥o £3Fe] 02 M potassium
phosphate buffer(200 uM cytochrome C, 100 uM EDTA 3%+ pH 86) 1.0
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mLel 4% 0.2 mLE 71389 ice bath Zdoll Al 20%3F WX 3FaL testoll =
alkaline dimethyl sulfoxide(DMSO)&< 0.5 mlL, blank®]+ non-alkaline
DMSO &< 05 mLE Z7 7hste] 37°ColA 30837 wbeAZ o 94
550 nmolA #AF+E cytochrome C9 F3%=E =43lo] alkaline
DMSO-mediated cytochrome C reductionS 50% A3+ enzyme FS

1 unitz AHGsto] SAHE=S FAISHA

9-6. Catalase 849 =4

Aebi(1974)2] wWHo <£38te] 50 mM potassium phsophate buffer(pH
700l 7149 10 mM Ho0:9] #H¥ = A=E 34 240 nmol X F3 =
o] Wats ¢ il EAFHA 5004 mM cm 'S olgdte SFHEES A
sttt 2AadAde WeE 189 1 mg protein®] 33t hydrogen

peroxide®] %S pmole® 3EA| 515 T

9-7. Glutathione peroxidase &4 ¢ =3

Paglia®} Balentine(1967)2] ®wel 3]  hydrogen peroxide %
glutathione®] &% 0.1 mM-tris buffer(pH 7.2) FolA &AL NS 7}slo]
37 340 nmoll A FHEE
sttt &4 FA9 W= 189 1 mg proteine] AAEE NADPO o

S nmole® ¥ A3+ th

A\
o
=

S EFE AAMel Foko] BHEE 44

9-8. Glutathione S-transferase &4 ¢ =3
Habig et al.(1974)e] Wl <3to] 0.1 M potassium phosphate
buffer(pH 6.5)] 40 mM reduced glutathione 75 pLE 7}3F & g4 10

pLE ¥ a3 25TCoA  5%%F  preincubation 3 FH 7| HAEA

_16_



2 4-dinitrochlorobenzene 25 pLE 7}&te] 287 wrSA|AT. 23 20%
trichloroacetic acidE 7}sle] g2 S5 A7) A 55 94 st A

4 340 nmeld  FREES EZ4E F

rlo
o
X,
2,
o

2 4-dinitrochlorobenzene®] mole &34 9.6 mM 'cm ' o] &3lo] A

w2 A4,

9-9. Glutathione reductase &4 < =3

Charles®?} Robert(1962)e] ®wel =3 10 pmole EDTA, 1.63 pmole
GSSG, 0.1 pmole NADPH7} sh4¥ 300 pumole Tris buffer(pH 7.5)%
g4a9S Hrbete 22C, 3¢ 340 nmolA FFEL ¥ E on
FAF 622 mM em ' & ol83te] BHEE Ak T4 A &

Y= 179 1 mg protein® #3sl= NADPHS| & nmole= ¥A|3HA

nt

9-10. y-Glutamylcysteine synthetase &4 o] =3
Meister¢t Richman(1975)2] ol Foto] ¥E& 1 mL Fol 01 M
tris HCI buffer(pH 8.0)°] 89-mM L-glutamic acid, 0.94 mM EDTA, 3.2
mM MgCl,, 1.35 mM ATP ¥ 1 mM L-a-aminobutylic acidol] &4 <}
(100-200 pL protein)= 7F3F 3 37ColA 1087 wrSAZl & 10%
kg

o AT olF, AR 5 44

trichloroacetic acid® %<&

nt

40 84 9= 139 1 mg protein®] A3 Piol %S nmole®

ERL T
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10. @92 AF 2 FAA

chld o]l shaEke Lowry et al.(1951)¢]

albumin(Sigma, USA)S ¥ +%F 22 sl SASAT 2 AgoA] Aoz

Aste BAFA+RFAAL

fu
by
>
_0|L
22
M
of
)

multiple range testZ ©]-&3}¢t}.
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Table 2. General components of Cornus officianalis

(Unit : %, dry basis)

Cornus officianalis

Moisture

Ash

Crude lipid

Crude protein

4.35%0.13

4.77+0.25

4.31+0.98

3.21+0.04
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A 2] pHeF M s S746ke] Table 33 Table 49 Hebi AT
3212 2SS o= Aow Yeon o] Lee et

al.(1992)9] Ak 254 ] pHeF FrAlsE ATt
% lightness#to] 56.152] FXE HFo™  redness®}
vellowness 9.82¢9F 19.259] k& YErdo] B2 ASGAS o= Aoz 1
Elytoh AbeEfro AR ow 4] 9 anthocyaning anthocyanins
T8k FA71 el mep MzZo] Wek= o= Hil(Francis and
Markakis, 1989)% 12 T} 2HA 9 9o A anthocyanin® A2 orange-red

28 ARATel N S B FAF AR A5

1z
o
i
o
=
s
1z
rlr

ol
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Table 3. pH value of Cornus officianalis

Cornus officianalis

pH 3.21x0.01

Table 4. Color of Cornus officianalis

Cornus officianalis

Lightness (L") 56.15+0.01
Redness (a") 9.824+0.11
Yellowness (b%) 19.25+0.17

_22_



w
2
+
$
_EL

o o AFH =2 FAY ¥
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D25 A AS Table 49 =3kt

gel A e AT 45 Fetel oF 999 gAE FEYE Aol

358 g S 7+ AT
StH A do A cisplatin® ASA4S ARAIE HHo=RZ AMESta e

Mesna (sodium methanethiolate)E 200 mg/kg o3k 4

Bl mRIA Sk oW AR 2k eisplatin
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3-2. ZFFA A3
A% ZFg Al =A3 AV A= Table 59 2t} = cisplatin @55
oot 9 AFF9k cisplatin 5 A FolTol A= 3k, B Y, 183 Fa3k]

W(epididymal fat pad, EFP)®] FACNA 33 ¥4 EFPY HFA=
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. kA, Al(Table 3)&= cisplatin®] @
FoZ dAA3 AAwtel vlste] FrlEEA o] AbeRe A FoE fo
A A = A

3-3. AZFA A3

cisplating FoJ3d 3 2 100 meg/kg¥ A 200 meg/kgS A A g
o
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Table 5. Effect of Cornus officinalis on weight gain in cisplatin-induced renal toxicity in rats

Treatment Dose Body weight
(mg/kg) 0 1 2 3 4 (week)
Normal 185.8+10.2° 210.8+17.6 224 8¥21.7° 251.6+13.5° 285.7417.9°
Cisplatin 5 19} 28T ¥ 190.7420.5° 200.1+£19.3% 189.6+15.7° 174.3+14.6°
100 188.7+10.8" 193.2+15.4° 190.8+200" 190.7+14.0° 91.2+15.8¢
" RO 200 182.7410.5° 200.5+14 8 200.9+17.2% 210.5+18.6" 218.5413.5°
+ Mesna 200 180:7+11.3° 198.5+21.3 215.8+19.6® 221.6+14.5" 237.7+15.2"

Rats were orally administered Cornus officinalis(CRO) and intraperitoneally injected cisplatin once a day for four weeks and killed
24hr after the last treatment of CRO and “cisplatin. The assay procedure was .described in the experimental methods. Values are

meantS.D. for six experiments. Values followed-by the.same letter are-not significantly different(p<0.05).
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Table 6. Effect of Cornus officinalis on organ weight gain in

cisplatin-induced renal toxicity in rats

Dose Liver Spleen EFP
Treatment
(mg/g) mg / body weight
Normal 26.14£1.43° 3.04+0.20° 17.1+1.51°
Cisplatin 5 29.840.91° 2.61+0.15" 13.4+1.44°
100 28.9+1.08% 2.67+0.32" 13.6+2.31"
+ CRO

200 27168 1. 98P° 2.71+0.19" 15.84+1.55%

+ Mesna 200 27.1+1.72" 2.80£0.17% 16.3+2.41%

The assay procedure was described in the. experimental methods. Values are
mean+S.D. for six experiments. Values followed by the same letter are not
significantly |different(p<0.05).

EFP: eipidymal fat pad.
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Table 7. Effect of Cornus officinalis on kidney weight gain in

cisplatin—-induced renal toxicity in rats

Dose Right Left Total
Treatment
(mg/g) mg/ body weight
Normal 1.40£0.09°¢ 1.37+0.10° 2.83+0.12¢
Cisplatin 5 2.68+0.12° 2.43%+0.20° 5.13£0.21°%
100 255+0/11° 2:40+0.13% 4.95+0.19°
+ CRO

200 2.3440.08¢ 2.384+0.06%  4.7240.21°

+ Mesna 200 2.17+0.928 2.14+0.14" 4.35+0.18¢

The assay procedure was /described in the experimental methods. Values are
mean+S.D. for six experiments. Values followed by the same letter are not
significantly 'different(p<0.05).

EFP: eipidymal fat pad.
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& % creatinine, Lactate dehydrogenase(LDH)&A o nx]&= < 3

ftlo
ry
e

Table 8. Influence of Corna officinalis on blood urea
nitrogen(BUN) concentration of cisplatin-induced

renal toxicity in rats

Serum Urea

Dose Protein Albumin )
Treatment (me/ka) Nitrogen
merke (g/dl)
Normal 6.51+£0.16° 4:54+0.16*°  10.5%0.50°
Cisplatin 7.43+0.21% 3.87+0.11°  29.6+1.25°
100" - 6.99%0.14° 4.02+0.07> % 25.7+1.01°
+ CRO
200 6.83%0.13° 4.16+0.21° -~ 21.4+1.28°
+ Mesna 200  6.60%0.16° 4.30+0.09" = 18.74+1.33¢

Rats were orally administered Cornus officinalis(CRO) and intraperitoneally
injected cisplatin oncea day for four weeks and Kkilled 24 hr after the last
treatment of CRO. and eisplatin. The assay procedure was described in the
experimental methods.~Values  are mean*tS.D. for “six experiments. Values

followed by the same letter are not-significantly different(p<0.05).
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A2 715o AgE 9de 4y A 9+ creatinine® Al £A A EE

oA

AbEE = LDHE A m A= 9d3S #3319}l Creatinines A3 A4

o7k AyEE HAY AFF olmTF A 4o Axd AFF

il
2
:(g

3l creatinine, creatine, 84+ 5ol H|sto] Aoz nF wjAdo] F7t
HtH(Checchio and Como, 1986). Cisplating Fo]3}#] &S AAbato]| H] &}
o A Aol cisplating 738 el A creatinine®] 3Fo] dAA3] F7}

= vt

Lactate dehydrogenase (LDH)+= A AWl A A 2 25 A 2H&
3= @A R L-lactateE pyruvate® #3lsls 79ub S Ewjdtl w35
o9 2 A9 Mmae] E4S vt dew deld lthH(Melissnos et
al., 1972). Cisplatin¥ A==-2] FA]_Foo A cisplatinol] ¢]&te] F7}5]
9 dF creatinined] el A HAH ol FIF2 €5 LDH &4

A= FAE dis B3I F UATH
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Fig. 2. Dose-dependent protective effect of Corna officinalis on
cisplatin-induced renal toxicity in rats.

The assay procedure was describ_ed in the experimental methods, Values are

mean=3.D. for six _experiments. Values followed by theisame letter are not

significantly different(p<0.05).
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Fig. 4. Influence of Cornus officinalis in renal lipid peroxide content on
cisplatin-induced renal toxicity in rats.

The assay procedure was described in the experimental methods. Values are

mean*S.D. for six experiments. Values followed by the same letter are not

significantly different(p<0.05).

_34_



6. Ao &4 A A vE I

6-1. Cytosol &2 A9 v X & F3F

gk o AlEEAG2 AW s 7o Aol oste] F53 H
= Ao® 4 9d+=d(Sinha and Mimnaugh, 1990), 94k o 2 7174 9]
=7 de HAES smooth endoplasmic reticulumel] €At A &
Aol olste] el e EdAstEe Alfl® wiEH+= oxidative(4Fs})
2 ponsynthetic(H]&4) A]l7]+= phase I @419}, conjugation(£%) 2
synthetic(g&4) A1 7] = phasel@HAZ Y&s 5

AAN el AAAel AEje] = xanthine dehydrogenase(XD) A wHS

il

ZFA 2 9l radical T=E R =A EE f$9 8 o]5<S xanthine
oxidase(XO)Z WHBAIA NAD' S A& 344 4o 84 FHZ npAo
T o] XOx Z+= aldehyde, purine 55 231 4 d=d), ol &
el HAgol A B2 radicale] @A = ol AAW AtstA S-S oS osiAlY)
Al ®thdyer and Sinz, 1999).

ANFxA 28 A HAske] kel W eS wEetal, AE Ratste] 3
ol 77 el = ) de dolE Bz st ] Al By F
phase I @7 < cytosol enzyme?! A7 xanthine oxidase(XO)$} xanthine
dehydrogenase(XD)9] &4S ##3t A31E Table 109 YERY AT

AAFHA o cisplating Fof & ujell AAFatel] vlste] XDe €44 =7}
T UA FAEFFem  cisplatind AP EAlo]  FolalE 2 A
cisplatin®] T Fol2 7FAEW XDe| &do] FrhE ATk 18 AT
o cisplating fFolstE=A AFAdatel nla) A3 T7HEE X0 2L
Aol FoAZ RAaHAY oled A2 XO/XD+X0 s ==
X0t frAbe Adas @ #F ¥ & U = HE cytosol enzyme?!

aldehyde oxidase(AO) &4 (Fig. 5) 9A] AF el cisplating Fo13tA% <
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Table 10. Influence of Cornus officinalis in renal cytosolic enzyme

system activity on cisplatin—induced renal toxicity in rats

XD XOsksk

Treat . Dose Type conversion
reatmen (ma/ke) uric acid nmole/mg (XO/XD+ XO)
protein/min
Normal 0.21£0.04% 0.093+0.02° 0.29+0.04¢
Cisplatin 0.018+0.01° 0.208%0.02% 0.92+0.15%
100 0.048+0.03°  0.193+0.62° 0.80+0.09°
CRO

200  0.054+0.04° 0.165%0.01° 0.75+0.06"

Mesna, 2004  0.090+0.03> 0.147+0.02° 0.61+0.08°

The assay procedure was described in the experimental methods. Values are
mean+S.D. for six experiments. Values followed by the same letter are not
significantly different(p<0.05).

*XD : xanthine“dehydroegenase.

#*+%X(: xanthine oxidase:
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Fig. 5. Influence of Cornus oﬁ’icinalié in renal 'cytosolic enzyme

system activity on cisplatin-induced renal toxicity in rats.
The assay procedure was described in the experimental methods. Values are
mean*S.D. for six experiments. Values followed by the same letter are not

significantly different(p<0.05).
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Fig. 6. Influence of C__o_rnus officinalis. in renal cytosolic enzyme
system activits; on cisplatin—induced renal toxicity in rats.

The assay procedure was described in the experimental methods. Values are

mean+S.D. for six experiments. Values followed by the same letter are not

significantly different(p<0.05).
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Fig. 7. Influence of (f‘or.n.us oﬁ’icinalié' in renal ‘cytosolic enzyme

system activity 6n cisplatin-induced renal toxicity in rats.
The assay procedure was described in the experimental methods. Values are
mean*S.D. for six experiments. Values followed by the same letter are not
significantly different(p<0.05). .
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S EFA T HFE3 A7l @At I F superoxide
dismutase(SOD)+= xenobiotics® 13}e] A ¥ superoxide anion< H.O-
2 A= Zas AA W slE Ao dofsts 24 F stdoln
(Cand and Verdetti, 1989). Catalase:= Aol A] e 2% 23t 2
7159 A2 A7lE HO0E H09 0,2 Edlste]l F538t Al7]=
radical scavenging enzyme® & & WIA|A AAEH A AAE A=
v A A] 71 th(Hussain et-al., 1995). Glutathione peroxidase < A] catalase®}t

715

T38= @A = glutathiones 7|42 8o FeE7|& 22 W
AA AAAE A A E A2 b Al 7,

L
flo
rulo

ol

o] 23 radical scavenging enzyme?| Al Aol cisplating ¥
o2 A #AA 3] A=A, g4 &dE0] Aot cisplating 5 A o
FoAg ez SAX = {4 U [S7HE AT

AdF e cisplatin ¥ cisplatinZ} A& SAlo FEtarA Edaka

A

==

o]  F5AIQd  superoxide  dismutase(SOD), - catalase” % glutathione
peroxidase(GSH-Px)o~&d ol v A= F & D23 Z3E Table 119
et ATt A3l cisplating Foetis wiol Aol wBlste] free
radicalS Hx0,= W3A7]= &A% SODO S =7 o)A Ha

Ao, A9t cisplating Ao FoE o2 A cisplatin®] @5 FA =2
ZaEd SODe &Aool F71E At Catalased}t glutathiones 7] 2= &)
o] catalase®} & 7% S F3sE= GSH-Px 94 AAFO cisplating
Folgtoma  AAwol Bl dAAs HadHAT. 2y, Akt
cisplating &A] FoJ 9 catalase ¥ GSH-Px9 &Alo] cisplatin @5 %

olx Bt ol Al S7FE AT
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Table 11. Influence of Cornus officinalis in renal antioxidant enzyme

system activities on cisplatin—-induced renal toxicity in rats

SOD Catalase GSH-Px
Treatment Dose . Odelzed NADPH
(mg/kg)  unit/mg  H:02 nmole/mg
) ) nmole/mg
protein/mm protein/mm o
protein/min
Normal 28.3+£2.76% 159.6+15.8% 211.5+£20.6%
Cisplatin 19:6£1.25¢ 86.5+£19.3°¢ 131.4+£17.3°
100 20.7£2.19% 90.1+9.48c 150.2+18.8°

+ CRO
200 229 LA™ wd 135+ 13.4% 182.9+14.5"

+ Mesna® 200 4 24.8+1.43" | 126.6+10.5" 197.5+15.6%°

The assay procedure was described in the experimental methods. Values are
mean+S.D. for six experiments. Values followed by the same letter are not

significantly different(p<0.05).
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8. Glutathione S-transferase &4 "X =

Phase I A} A S F3 AAdE JIH-AAH 245 2
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Fig. 8. Influence of Cornus officinalis in renal glutathione
S-transferase ‘activity on cisplatin-induced renal toxicity
in rats.

The assay procedure was' described in the experimental methods. Values are

mean*S.D. for, six experiments. Values followed by the same letter are not

significantly different(p<0.05).
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9. Glutathione ¥ = % glutathione A Aol v X& JI&
AR B4 EA4 2k 2 st Ee HE:H F 53 3A
© 2 glutathioneo] &% =4 o] EA9] o wpg} 54

= #Add 4= 9t} glutathioneS 7Hd A1%o| A glutamic acid,

©
o
P

=
oA 2
Ao
cysteine % glycine® 7]¥=®  y-glutamylcysteine  synthetase$}t
glutathione synthetase®] 2]3l] 314 ¥ th(Beutler and Gelbart, 1986). ¥ ¢
Toll A &= cisplatin®] HAdol| AR Fol7t GSTe &S Adlste=7te
ol 7] ¢d  GSTe EAo  HAAX2  endogenous reactant?]
glutathione(GSH) FX& A4 Z34E Table 12 YEF AT
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=Aol gk el F7holH, AN GSH AHAY 12 A% 7s
S &N ZIT L el 9l THBeutler and Gelbart, 1986). A9 SA| %
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S7F He Aoz AZtEnh

Cisplatin®] @5 Folo] o]3gt glutathione®] 3$t=F 749} cisplatint 4k
T SAFA wE glutathione?] F% 719 7|H1S doll HAo
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Table 12. Influence of Cornus officinalis in renal glutathione

biosynthesis on cisplatin—-induced renal toxicity in rats

GSH GR y—GCS
Dose Pi 1
Treatment 1 nmole
le/
(mg/ke) nmole/mg protein um(.) ©/e /mg
of tissue . .
protein/min
Normal 26.2+3.89° 31.3+2.18* 15.6%+0.89°
Cisplatin 14.8+2.11° 9.17+1.42° 6.13+0.55°¢
100 16.9%1.46°¢ 10.9+1.33° 6.45+0.37¢
+ CRO
200 20.2+1.17° 15.343.15" 6.50%0.45°
+ Mesna 200 22.542.01> 17.6+2.29"" 7.17+0.39"

The assay procedure was described in the experimental methods. Values are
mean+S.D. for six experiments. Values followed by the same letter are not

significantly different(p<0.05).
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1 AEE7HE g7lel AA cisplatin @E A elste] @3]
FaHR ATl Hr 9 cisplatin A Foldl A EEgem, 74 47

AN Aol A cisplatin®] T2 Z7FEE Ao] A5Gl Foz o)

_—

creatinine % lactate.dehydrogenase2] 242 cisplatin @552 F7H5

Rom Wfe] FA%o] 26 =)

-~

3 AxAZFE AQ B2

bk cisplatin®] A2 F7HEE Ao Ak
o] FA FAR gAHGon, ikl AAAIR] xanthine oxidase 2
aldehyde oxidase® &A1& cisplatin® @5 T2 F7FEd Ao] A+
o] FAFEAR A EATE. A aminopyrine N-demethylase, aniline

hydroxylase?] &Ajo| &= W& g3Fo] glolt).
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4. SAJA A9 = A9 superoxide dismutase, catalase 2 glutathione
peroxidase®] &4 cisplatin®] &5 FoZ2 HA3] JAHG Ho] Ak
9} cisplatin®] A Fo 2 F7FE Qo™ glutathione S-transferase?]

DHo= dE o] AT

rlo

5. A zAFe glutathione &%, glutathione reductase? A
cisplatin®] o5 FoAZ @A AAEHG Ho] AFF} cisplatin® & A
Fol2 F7E e, y-gltamylcysteine synthetase®] EAdl= & o

ol fASd.
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