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Effects of Alismatis Rhizoma Pharmacopuncture at BL23 on
Cisplatin—Induced Acute Renal Failure in Rats
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Objectives : This study was designed to investigate the effects of A/ismatis Rhizoma (AR) pharmacopuncture at BL23 on acute renal
failure induced by cisplatin. Methods : The Sprague-Dawley rats were divided into Normal group (no injection of cisplatin and no
treatment), Control group (cisplatin injection without treatment), Acu group (needling at BL23 after cisplatin injection), AR-PA1
group (treated with 0.3571 mg/kg/20 «1 of AR pharmacopuncture at BL23 after cisplatin injection), and AR-PA2 group (treated
with 1.7855 mg/kg/20 1 of AR pharmacopuncture at BL23 after cisplatin injection). Each treatment was given once daily for 8
days. Changes in body weight, kidney weight, tumor necrosis factor-alpha (TNF- @), interleukin-6 (IL-6), Cu-Zn superoxide
dismutase (Cu-Zn SOD), glutathione peroxidase (GPx), serum blood urea nitrogen (serum BUN), and serum creatinine were
observed. Results : Body weight was significantly increased in AR-PA1 on 4™ and 6™ days and AR-PA2 on 2 day. TNF- @ was
significantly decreased in Acu, AR-PA1 and AR-PA2 groups. Cu-Zn SOD was significantly increased in AR-PA2 group. GPx was
significantly increased in AR-PA1 and AR-PA2 groups. But kidney weight, IL-6, serum BUN and serum creatinine were not
significantly changed in any groups compared to control group. Conclusions : In acute renal failure induced by cisplatin, AR
pharmacopuncture has a mitigating effect on the inflammatory reaction related to the increase of TNF- @ in the kidney tissue and
a protective effect on the oxidative stress of the kidney tissue. However it is unlikely to restore the glomerular function or inhibit
the renal swelling.
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SFRISISHA| 220l= FUAloIH, A= ARe] 25%014 A7
o7} Yepdey,

stoJslofla] FAJAIE Bk, JKIE, #EEH, /IMEASES] Mol
SoPH, FENHES QI bS] sitkHS 7 & Yjles &+
oh X Vdola= dil 710l whE PEEmAE 5ol ASoke
|, &17]ol= BiEE, Ul &3k ASE, Adfdold7lol= '
liERIGH, WAREERDK, BERILFFIRE, tharlde mEiEs
o e 9Fs &y,

EER(Alismatis Rhizomaq= BRIl &8k= Tha Al BsEE)
B FEShaL e ok B, Bl F7aste] /IMEAF], /K,
Wi, WAL 75, AR 52 XNEIP. Eot BHRO] MIAS Mot
B BeS Btol Rk, Zi, ighe] mggo|},

HaRU©lRE AR A7 BEiiEASKE o s FH7E
27 Akgo] 9470o] AHHEO Xek A 5ol AR #E o2t &
AT} QAof| ZAECE A9BL23)E BATEHS A14
ol SIXITE B RIS WS, MEFPK, Mkl &,
b, RATERS, TS AN WS iy

olo]l A14x(BL23) EEECFH o] cisplatin® & % FAAIN
of mAji= FE= olEr] fll, WAo] cisplating T8t
RS AR 2 BRI AI(BL23) /- Felell 131/
19 8Y7t Al&Estal, A, AAEA|, tumor necrosis factor-
alpha (TNF- @), interleukin-6 (IL-6), Cu-Zn superoxide dis-
mutase (Cu-Zn SOD), glutathione peroxidase (GPx), serum

ol

2
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BUN (serum blood urea nitrogen) %! serum creatinine 3=
FESlo] ohgat 22 A s Si71el FHalsk= Hielo)

A2 Y

1. 2=

1) & °F 160~180 g AI52] Sprague DawleyA|2] HA S
F2GAURE 24~26°C | FI 40~60%) 7<) Aol
A B3t AR Pellet, GMO, 3HEHE 353] 3H0lHA AgA
2ol 15 ol AAK & Aol ARgsIgion, A7t &
ot =3 IGARE AHEA AFEES sigith

2) R AR FAISh g oA SLolet BiAt
(Alismatis Rhizoma, ¥E#) 200 g& S5 1,200 miat 37 34]
7F ZoF Ho] YAEE]7](CentriCon T-42K, Italy)= 3087t
5,000 rpmeflAl 4 Eefdte] ASHs Foielct AT
rotary evaporator (Buchi, Netherlands)E ©]-8-6l4 100 ml=
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I s=skslon, 5553t oFlE $271%7](Samwon, Korea)
—80°CollAl 54 HARAFLE ol ol HFH o= 25 g9
AgS Aolek Aol ufet ARE 47 gujAldes 3]st
%, pH meter (Orion, USA)-& ARESo] AFEE pH 7= 24510

W BWIAT Aler] ARSI

ku

2.9

1) Acute Renal Failure (ARF) -f: ARS2PoA] 34171 &
cisplatin (Sigma, USA) 5 mg/kg= salineo]l 501 73] 13] 4
Slo] ARFE FUsSiTt. 4 SARE $57E 23F 3l oRlE: Alss
ek

2) o B AU ARFS 1U8HA] 2l F4%)2t Normalw
(n=5), ARF= -FAIX & A2t Controlwi(n=5), ARF& 4
AJZ1 3 AISBL23)o] A% Acuin=5), ARFS A7 3 Al
S(BL23)°l 03571 mg/kg/20 #19] FEs EEHOPNS A&t
AR-PA1FHn=5), ARF& 1K1 & AIS(BL23)0] 1.7855 mg/
kg/20 119] sE= FEECFIS Aleth AR-PA27HNn=5)0= W+
ek

3) HE 9 XX wiAe] ABL23R= A 2 - 385 57 Afo]
K309 g AT}, AFES] WEREA R A 2 At
Thi= 7Hde] YRS AJst 5, Al 2 - 385 S57] Alo] 89bxet
71e] QIx7te] F o QIAeh ARSIl Helo] gl

HAF 9l oF] A= ARF 8 & 5 ARPRE 13/ 1H 0
5 5Y ARIhol] Al5BL23) £} - 500 ¥ 83] Al=sigict oF
insulin syringe (31Gx8 mm, BD, USA)& AREsto] ZH219]
G9ell 20 115 FY3IHCt. TS Acum2 AI5(BL23)of| 2kl
Al&SHA] 9 insulin syringeRt ARISHRACE
4 AT 9 A FA F3: e AAAR(CAS, Chinare AF
Bolo] AF7IE 5 1312 A FY ARl 7HAE FAE &4
siolom, Ad TR F 5, 5 AME A=510] renal hilumel]
QAR Algu gl AlsH o AAS & FAE SIS

5 A8 % G AAE RIAA] TR 3Y T A HRFs]e]
GAS AfForelom, o] ofsto] Aojxl GoAelA ilite]7]
(VS 6000CFL, Vision, Korea)E o-8s}o] 2087t 3,000 rpm o2
sl XS f%lon, o5 ol83sled BUN (mg/d,
creatinine (mg/d)s E4e4 AAKDri-chem 4000, Fujifilm,
Japan)& AlH3ISIt

6) Total RNA 2|9} Reverse Transcription Polymerase

Chain Reaction (RT-PCR) analysis
(1) Total RNA £2]: A&o] £t & APe A&slo] A 24

—
A}

tlo met rlo K

>
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= 75 YeAA E4E t7kA] —70°CollA Baksieitt. Total
RNAS] HE2l= AAF 22200 mg-2 800 «l Trizol Reagent
(Lifetechnologies, U.S.A)= &Fslal F&Mol| 200 «1¢]
chloroform (Sigma, U.S.A)S 710}o] 15% 5ot T5ojA & 23}
oF 7, A4 ol A SHE BASE 3 Al RS AASE] Sl
St &<t 4°C, 14,000 rpmellA YAlEe] sigich HilEe]= o
A A3 500 1212] isopropanol (sigma, USAYS: 71ste] 55
5L Al2Agefoll A HEXRE & RNA pellet 471 918l 884t 4°C,
14,000 rpmellA] YAlEe]skal, YAEe]= A7 pelleto]] 3 B
Tk 70% ethanol¥} DEPCE 9| Wil 547t 4°C, 7,500 rpmel|
A QAR Z pelletyt B7]a 25 AASKY, -2 ethanol
7t A2of A28t vk DEPC-treated water®]l %597 spectro-
photometer (Eppendorf, Germany)°lA] OD260 k& 210 RNA
9] &% Y L5 Aol
(2) Reverse Transcription Polymerase Chain Reaction
(RT-PCR) analysis: +-2]% total RNA 5 g3 DEPC-treated
water, 2.5 £] Oligo (dT)Z RT premix (Bioneer, Korea)oll @1’
Mastercycler gradient (Eppendorf, Germany)S ©|83}] PCR
ZEL 913t template® 50 11 cDNAS St ARE31SILE o]
uf housekeeping %1221 glyceraldehyde-3-phosphate dehy-
drogenase (GAPDH) (sense primer: 5'-ACTCCATCACCATCT
TCCAG-3', antisense primer: 5'-CCTGCTTTCACCACCTCCTT
G-3')2 internal control= ARSI}, Reverse transcription
temperature cycle 1417 <t 42°CoflA] cDNA synthesis, 5%
B9t 94°CollA] denature 18|31 5% 52 4°ColA] coolingdle=
SAIS A%} Polymerase chain reaction® PCR premix
(Bioneer, Korea)oll cDNA, 10pg sense primer, 10pg antisense
primer, DEPC-treated waters d%It}. PCR temperature cycle
2 cDNAQ] 5EZ& 9J8lo] 300% B9k 95°CoIA pre-denatu-
ration, 40% & 94°Cof|A melting, 40% §<t 55°ColA] an-
nealing, 902 2 72°CollA extensiondh= IS 343] WS
Zeistar, mpR]e cycleof|A 600% E<t 72°CollA] extension
GAE AX TNF- ¢ -FARSEL primer (senseprimer: 5'-AT
GAGCACAGAAAGCATGATC-3', antisense primer: 5'-TACAG
GCTTGTCACTCGAAT-?3), 1L-6 -FHA52E-2 primer (sense-
primer: 5'-TGCTGGTGACAACAACGGCC-3', antisense primer:
5'-GTACTCCAGAAGACCAGAGG-3"), Cu-Zn SOD F4A45%
£ primer (senseprimer: 5'-GCAGAAGGCAAGCGGTGAAC-3/,
antisense primer: 5'-TAGCAGGACAGCAGATGAGT-3), gluta-
thione peroxidase (GPx) A= primer (senseprimer:

Al4(BL23) BARRLE0| Cisplatin© 2 RLE AL 8 Mof 0lxl= Y8

5'-CTCTCCGCGGTGGCACAGT-3, antisense primer: 5'-CCA
CCACCGGGTCGGACTAC-3") ©o]8-3}o] Mastercycler gradient
(Eppendorf, Germany)olA Alg§sl3ict,

Greenview nucleic acid gel stain IO Rodeo, 1:10,000%
E9Ft 1.5% agarose geldollA $19] o s SZ% TNF-«,
IL-6, Cu-Zn SOD, GPx%] DNAE 0.5x TBE buffer (80 mM
Tris-HCL, 80 mM boric acid, 2 mM EDTA, pH 8.3)=& 100 Voi
A A7) GEAA WS 2 Image Station (Samsung, Korea)s
o]-gsto] FFI%1 A, Alphaease FC StandAlone Software (Alpha

Innotech, US.A)E o]8dlo] ZAs}3ict.

3. 841212

Al A Bzt 29 X mean+S.E)E FABIILE 72
AL 7ho] EAA] 4.8 Window-3 SPSS (version 21, SPSS)
£ olgsl o, H)RaA " Mann-Whitney U testS A|3§%
Aep. A7) BAA o p ol 005 ofptel A5
FoA Q= Aog gt
2

1. A= H3loj| 0|1z|= &

Controlw Normalsol| H[sto] 297)(p<0.05), 48R (p<
0.01), 6¥4A(p<0.01), 8LA(p<0.0D°ll FolslAl 431,
AR-PA1T-2 494)(p<0.05), 624|(p<0.05)], AR-PA2T-E 2
UA|(p<0.01)ell controlzell HI3 F2fet 7+ EITkFig. 1.

2. AR Halof 0|3 = ¢

Controls Normalztel| HIel LZAVEEAL F-2l5kA] S7F
33(p<0.05), THE: RE ARl A% controlztol] B3] 42
ot Hols Holx] lrkFig. 2).

3. TNF-o H3lof| D|%| = G

Normal#llA+= 103.64+3.40 (x1,000 O.D.), controli~
133.6+£7.72 (x1,000 O.D.), Acuw~> 103.1+2.05 (x1,000
O.D.), AR-PAl1Z-2 114.7+£1.91 (x1,000 O.D.), AR-PA2v-&
113.2+1.59 (x1,000 O.D.)& VERASIL.

Normalse]l Hslo] controltellA] 5-2JskAl Skt om(p<
0.01), AcuH(p<0.01), AR-PATTHp<0.05), AR-PA2ZHp<0.05)

< Controlztol| BJs] froet S HltkFig. 3).
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Fig. 1. Effects of Alisrmatis Rhizoma pharmacopuncture treatment at BL23 acupoints on changes in the body weight in cisplatin—induced
acute renal failure (n=5).

Normal, group with no injection of cisplatin and no treatment; Control, group with no treatment after injection of cisplatin; Acu, group
treated with acupuncture at BL23 after injection of cisplatin; AR-PA1, group treated with 0.3571 mg/kg/20 | concentration of AR
pharmacopuncture at BL23 after injection of cisplatin; AR-PA2, group treated with 1.7855 mg/kg/20 x| concentration of AR
pharmacopuncture at BL23 after injection of cisplatin. Results are expressed as mean+S.E. *p<0.05 (**»p<0.01) statistically significant
as compared with the control group. *p<0.05 (*p<0.01) statistically significant as compared with the Normal group.
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BLeft MRight
1.2
1.0
o
r o8
o
@
E
E' Fig. 2. Effects of Alismatis Rhizoma
T 04 parmacopuncture treatment at BL23
= acupoints on changes in the kidney
0.2 weight in cisplatin-induced acute
: : renal failure (n=>5).
0.0 B B Refer to Fig. 1 for groups. Results
Con Acu AR-PA1 AR-PAZ are expressed as mean*S.E. "p<
0.05 statistically significant as com—
pared with the Normal group.
4.1L-6 #310] 0|2/ 8 2] psrekFig. 4).

Normalil|Al= 106.5+5.23 (x1,000 O.D.), Controla~
127.9+5.69 (x1,000 OD.), Acu~ 125.4+4.71 (x1,000
O.D.), AR-PA1+~2 132.1+£6.51 (x1,000 O.D.), AR-PA27-

5. Cu-Zn SOD ti3}o| 0|2 = S
Normal el A= 130.4+4.73 (x1,000 O.D.), Controlw--

130.5+4.97 (x1,000 O.D.)& VERAYT
Normalzof] B]3} Controlz=llA -G-2l8lA] 7 R1531(p<0.05),
T2 RE AlSlHLof| A= Controlde] H[sto] Gofot H3lE Hol

120.6+5.18 (x1,000 O.D.), Acuw-> 112.2+6.67 (x1,000
O.D.), AR-PA1~& 127.4+5.97 (x1,000 O.D.), AR-PA27-&-
138.645.45 (x1,000 O.D.)& vehfigict
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150
= 140
g
= 130
'a
w
E 0 120 :
-8 . Fig. 3. Effects of Alismatis Rhizoma
> S 1 pharmacopuncture treatment at BL23
i acupoints on changes in the TNF-«
] 100 in cisplatin-induced acute renal
T failure (n=5).
Z % Refer to Fig. 1 for groups. Results
are expressed as mean*S.E. *p<
0.05 (**p<0.01) statistically sig-
3 nificant as compared with the Con-
Ner Con Aty AR-PAL AR-PAZ trol group. "p<0.01 statistically
significant as compared with the
Normal group.
130
-
LA
Ll
=0 ’
%3 !
28 W
L)
§ Fig. 4. Effects of Alismatis Rhizoma
B pharmacopuncture treatment at BL23
90 acupoints on changes in the IL-6 in
cisplatin—induced acute renal fail-
80 ure (n=5).
i Refer to Fig. 1 for groups. Res#ults
are expressed as mean*S.E. "p<
0.05 statistically significant as com—
pared with the Normal group.
Controlzof| HJ3l] AR-PA2oflA] -2J3t 5715 BEtHp< 7. €% BUN W30 0|2 = F&F

0.05) (Fig. 5).

6. GPx #3tof| 0|2 = F&

Normalatol A& 124.243.75 (x1,000 O.D.), Controlz~&-
120.943.42 (x1,000 O.D.), Acuv-> 118.8+3.83 (x1,000
O.D.), AR-PA1T-& 145.5+4.67 (x1,000 O.D.), AR-PA27-&-
133.6+4.20 (x1,000 O.D.)& Uehfgich

Controlz] H[5}], AR-PA1Hp<0.01), AR-PA27%p<0.05)
oA feRt $71e HIrkFg. 6).

NormalZflA1= 10.1+0.57 mg/dl, Controla~& 25.9+2.08
mg/dl, Acuw=& 29.5+6.02 mg/dl, AR-PAlIT-Z 25.4+6.28
mg/dl, AR-PA2T-S: 31.4+9.90 mg/diS LieRfgich

Normalz#e]l ®]8}od, ControlatollAl f-olslAl Z713d.0m
(p<0.01), Controlxe]l H]g} H& AFollA f-oleh HalE Kol
2] K Fig. 7).

8. &4 creatinine ¥i3}of| 0|2 = g

Normalzl|4] 0.12+0.020 mg/dl, Controlw=2 0.40+0.027
mg/dl, BL23-17-2 0.36+0.060 mg/dl, BL23-27-2- 0.34+0.103
mg/dl, BL23-3t-2 0.36+0.125 mg/dl& Hehfict
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Intensity of Cu-Zn SCD level
{(*1000 O.D.)

Fig. 5. Effects of Alismatis Rhizoma
pharmacopuncture treatment at BL23
acupoints on changes in the Cu-Zn
SOD in cisplatin-induced acute renal
failure (n=5).

(]
©
|
x
=

Nor

Refer to Fig. 1 for groups. Results
are expressed as mean=S.E. *p<
0.05 statistically significant as com-

pared with the Control group.

Intensity of GPx level
(*1000 O.D.)

Fig. 6. Effects of Alismatis Rhizoma
pharmacopuncture treatment at BL23
acupoints on changes in the GPx in
cisplatin—induced acute renal fail-
ure(n=5).

Refer to Fig. 1 for groups. Results

Nor Con Acu

AR-PAL AR-PA2

are expressed as mean+S.E. *p<
0.05 (**p<0.01) statistically sig-
nificant as compared with the Con-

Controli=2 Normalse]l HJel -2181A] F7F11 0 H(p<0.01),
RLE AIGlA Controlel] B8] ZHastel ot frofsiaii= ook

CKFig. 8).

1]

a

BAAIE A (Acute Renal Failure, ARF)- A1Rke] 23t vlg7]
T Aol 3l Hk = FE 2
AU} BUN, creatinine®] G218+ A%0] dojui= el Holr).

HARo] S 7 &3 4ol sl ubd, o=

trol group.

FAflelek. 11 o= cisplatin &

o BJRHAL} SPAIA, WA ZA] Sah 7R AGEA] B ufit
o] HRSH= AlHo] Z7fs)7] wjiolch?

ARAEF 5 /¥ FUSIV 2ol el

o
1

U, Xmeke Algte] 259014 414715 elrt vertet? ofefgt
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Al EH FX| i ino odbz| I AMA|IEH X BH x| = ASk
ACUPUNCTURE A(BL23) EfALFEIO] Cisplatin@ 2 R E FAASH s Aof 0|X|= FE
60 -
50
3
W 4 f
£
5
o 30 \\s
E
2
& w Fig. 7. Effects of Alismatis Rhizoma
pharmacopuncture treatment at BL23
w0t o acupoints on changes in the serum
\\‘ BUN in cisplatin-induced acute renal
N\ failure (n=5).
0 A\t Refer to Fig. 1 for groups. Results
Nor Con Acu AR-PA1 AR-PA2 are expressed as mean=S.E. "p<
0.01 statistically significant as com-
pared with the Normal group.
06 T
05 r
T
Sy
g oo04r
H N
£ 03¢ -
n
g
Lé 02 T Fig. 8. Effects of Alismatis Rhizoma
3 pharmacopuncture treatment at BL23
I acupoints on changes in the serum
& i int h in th
: creatinine in cisplatin-induced acute
renal failure (n=5).
0.0 Refer to Fig. 1 for groups. Results
Nor - IS ARPAY ARPA2 are expressed as mean+S.E. "p<
0.01 statistically significant as com—

E/J89k= cisplatin®] B34 (reactive oxygen specise, ROS)
Aol ofe] dojuke}”,

QrOJBtollA] FAJAIAS kg, /KIS, FERA, /INEAES] o]
SR & 4= glom, 11 ARIO R [HbREEL WERILY, R,
SlEHE, R SO AXE 11 F HECHES Q19T Ak
RIEKRHE F7841549] 71 2 Y10 = K, ofo wha} jifEh
FIRE, BRIERERS, JEIMLE, IR, A% 5o XS Lok
2t PolA= dil S84 7o) whe RS 5ol
A57h A==, £37|= B, Uhell &5k AsE,
HoPd7ol= ElfETGE, BHREEFPK, ERIGFIKE, tha
7ol AR XHe gFe o,

pared with the Normal group.

Frofeloll A ARl TR A= KSR, Fidhi”, #
Y, A, YIRS, S, + ke
87 5o Riefe] Bpmoloh AT, k", iy, e
59| ebdeiTrt gloink

B8 (Rhizoma Alismatis)}= SIARIOl &6k= SAF4E HEEY)
9l Z7ol=Al Alisma plantago-aquatica L. car. orientale
Samuels®] BEFEO = HE-2 Alisol A-B-C, epialisol A, alisol A
monoacetate, alisol B monoacetate, alisol C monoacetate,
alismol, alismoxide, choline S g9k}, M2 Fslal =
ol &, BEbeRgell A7dstel /IMEARF, JKiE, M, W, T,

B 5= X=diet] 2ol ek, IAEF, AN W
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A9t Sollie ARSIIP. T3t BHgO| kS i 5> Qo] ik,
EE, IES0] ISR, ARATTRRC R QI3 MRS Xgstu
Brol S sle] Fik, R, i) ol

o] 5ol el el 7 B Azt o4 1Ay
Z WA, Gl gt W Y, Al [DLASEH

oA 9L ACEASI, AlAel 9z, shalul?, v ghop!s?
P FEaA 7 g ARt AP sk Gol glglont Al

Aol et At Ao E3hek

1r

2 olgdjo] IR WHOR 32 U ARE P Wk T
) 8} AT ol IS 3 Beo] CFIFYE
s

FAIE olgsto] E919] X52kgat oo oFefaRg-2 o83t
o] BA9] 7152 2skL Weldets WIAIA Al Xssk=
WHoR ofg] 7k {33t AEA=S Al Hk ohet oFE
o] NgFS ZolA Xgaas 2 5 dop?.

ofofl & AxH= A5x(BL23) EERCFO] cisplatin = s
AdAlRde) uX]= Gkt T AR ERIsH ] fl8l, 5434
8 kslA] @kl FXXeE Normalwt, FAAIES fEA]
& FXX8E Controlt, S/dARAS FHEAIX 3 A15BL23)
S F9ell A A&t Acust, FAARES AL & Al
(BL23) /5 F-9lell Emele Z7F A'55(0.3571 mg/kg/20 141)
9 5117855 mg/kg/20 1) A4t AR-PA1ZTH AR-PA2
TR UL ZF 9] Al ARERAL TNF- @, IL-6, Cu-Zn SOD,
GPx, %BUN, 8% creatinine ¥3s 43}l Hlwoloict.

Cisplatin % Al %= A5 cisplatin A4 5737}
RIS s S4TSRt ofxb4] Biglol, o]
OF AlFHSR AR S GRS Foh= H] 71EAR0 AR AR
=P, E3} cisplatin 79 & FAAEHo] FaEw 7]
HEOR QIh AEHo] fHElo] Aldgae] S7Isk=tl, ol¥

o i Hr m{

5

SO QI A
OF APgE At 3t AR & gl o] AHE ARG 4 §lo
o 7k o] Aol AR wzlE WAt

71 A} Ale-2 Normal*ol] H[slo] Controle B= 7]
oot 7Astal, Controlitoll H]gto] AR-PA1+E, AR-PA2T-
A A 57 Blom, e SFY fostAl= (gkont
Ao ot $7Ke BEotkFg 1. 5 AREA=
Normalitof| H[8}9] Controls- $ZAEAS] f23t 5715

§ICkFig. 2). o= A14(BL23) HEFePHo] Al oR QIgt
Aol FF= vIHIA] ohom, cisplatin© = QIet oxpAR]

i oo=

Aol disds ofke] eskaarl vl &

4
%0,
i
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TNF- a 9} [L-6& 9584517 cytokine® &, TNF- = 9%
1S 9 HoRkE-S fieokal AlE2S] A 9 #3L apoptosis,
necrosis 5o #ofsi® 11-6 T3 anti-inflammatory®}
pro-inflammatory cytokine®& de#A] ek’ ol#jdt A
cytokine 2 = FAIARA AeollA] AT} F7pstn ey
B A¥of|A [L-67} TNF- @ 9] 74olRs dolrglet

TNF- @+ Normalz2]l B]s}o] ControltollA] F-ellAl $716
%37, Controlstol B]o}o] Acuwt, AR-PAlw:, AR-PA2- 55 &
oA Al gasrom, Ed] AcuwtolA 71 Eol grasiict
(Fig. 3). ¥ [L-604% Normalz#el B]3}¢] ControlollA] £-2]
B Z7181AINE, Acuw, AR-PATSE, AR-PA2T B -ofeh 1
3P} §IITKFig. 4). makA] A1(BL23) AFd 9 EEReRo] f
Aol TNE- @ o] S719k et f5ikeol AJAlast
7F QAL & 5 QLo B Aol i) TNF-a A
OFAEA] S A15BL23) A9 Ak 4= Sl wiAlE

ROSYE AJAJsk=d], o] ROS= Alaze] il 24, DNA Soil
ARBLA SARS Ao M|ALO] &ALk apoptosis W necrosisE 4F
30 olgjal AlBH AEFHAL cisplatin & 213t A%} a4t
Fa 71w deA Qo Jejslo] EEedo] oleldt Algx
Z0] AotA] AEH A thet oA At Ql=A] 18k $18
Cu-Zn SOD, GPx®] ¥2ks doh= skt

1 A3} Cu-Zn SOD= Controlso]] B3] AR-PA2LollA] -2
o /1S HYom(Fig 5), 3 GPx:= Controlatol H3f
AR-PAI, AR-PA2 7 oflA] 2l S7F5 HAtkFg. 6). uhebA
A1G(BL23) EEECFHO] A EAY] AHA] AEHAS Hofdl=
o] okl & 4 qirk

L4HABUN)T 84 creatinine> AFA19] 7158 2 Wk
She BEE, W /AR AL 7 B ST
oItk 53] creatinine> A £]9] Tk Al ¥ W7
A7) wjizo] A 7)) 943t A ;o

EERCRo] AR 1S BlEe]l Aabt QlsA] dobsr] Sfsh @
%] BUN, creatinine A& 3438 237} BUNS Normalwo] H]
st ControlwtollAl feJsHA F7Fst o, Controlztel HIsf
Acu, AR-PA1, AR-PA2<oflA] BL f-of8t Hgl7} 11aI(Fig. 7),
YA creatinine®] Z7F% ol9} ZItkFig. 8). & HEEeFS A
A 0] A7 DERTN= gl 2R ERIch

olrte] AT Qo AlSBL23) EEFES: cisplatin O &

A AR wiA o] A, BUN 3 creatinine, 18]l

©
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IL-600k= frofetr 3ol §l3laL, WAl Agrieiolr= diolA

9F oSt VM HQl WHE, TNF- a ol oot T44E, Cu-Zn

BRROPS A2 A 9] TNF-a 5719t
BT FSHES TSt ehofay gl A2 of Akoh] AEH 2
S} 1

Joltk glort A 7] Bl AERe] oA

2 &
RI%BL23) FEFORAo] FAARA X G Uohi]

Az, AEA, TNF-a, 1L-6, Cu-Zn SOD, GPx, €3BUN %
creatinine ¥ TR A} thgat 42 AR ASIth

1. AFH3IE 3 A3} Controlatol] I3l EEEoF A&t
(AR-PAIE, AR-PA2TDOIA G- el 3718 Bl

2. APEAR= Controlzte]l H|sl B AdtollA f-2J3t ot
7k $iSh

3. INF- @ 315 33 A3} Acust, AR-PAITE, AR-PA2
L% Controlwol| HIsH feJstAl ZHAastelct.

4. -6 W3} 743t A3}, Controle] ]3] BE Al¥olA
frofet ekt sl

5. Cu-Zn SOD W}E ¥ A3k AR-PA20ll4] Controlst
o Hsh fefsHAl F7Fskeict.

0. GPx Bzl A3E A}, e AlswHAR-PAI,
AR-PA2)A Controlxe]l lsf 5-2J8HA] S7FstSict.

7. €% BUN, creatinine ¥3}5 #2381 23}, Controla] H
3 BE AdelA fofgt walrh gld
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