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Effects of Antioxidant on Reduction of Hindlimb Muscle Atrophy Induced by Cisplatin in Rats

Kim, Jinil" - Choe, Myoung-Ae?

'Department of Nursing, Christian College of Nursing, Gwangju, Korea
*College of Nursing, Seoul National University, Seoul, Korea - Oita University of Nursing and Health Sciences, Oita, Japan

Purpose: The purpose of this study was to examine the effects of Cu/Zn SOD on reduction of hindlimb muscular atrophy induced by
cisplatin in rats. Methods: Forty-two rats were assigned to three groups; control group, Cisplatin (CDDP) group and cisplatin with Cu/Zn
SOD (CDDP-SOD) group. At day 35 hindlimb muscles were dissected. Food intake, activity, withdrawal threshold, muscle weight, and
Type |, Il fiber cross-sectional area (CSA) of dissected muscles were measured. Relative SOD activity and expression of MHC and phos-
phorylated Akt, ERK were measured after dissection. Results: Muscle weight and Type |, Il fiber CSA of hindlimb muscles in the CDDP
group were significantly less than the control group. Muscle weight and Type |, Il fiber CSA of hindlimb muscles, food intake, activity, and
withdrawal thresholds of the CDDP-SOD group were significantly greater than the CDDP group. There were no significant differences in
relative SOD activities of hindlimb muscles between the CDDP-SOD and CDDP groups. MHC expression and phosphorylated Akt, ERK
of hindlimb muscles in the CDDP-SOD group were significantly greater than the CDDP group. Conclusion: Cu/Zn SOD attenuates
hindlimb muscular atrophy induced by cisplatin through increased food intake and activity. Increment of phosphorylated Akt, ERK may
relate to attenuation of hindlimb muscular atrophy.
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2 Ik AN L] Al EZAPE A apoptosis) & 3
TH5,6].

A aZefelo] osh WA S-S =2 FA17 A (dorsal root
gangli) T 21 771417 A|EALS] 443l ©J8) Zelslu] o) gzt
= o] = ALY 3]@] [5,6] AW =0

1510 72 4] WEAISE

232710 60—

S0l Sl Adtrl.

123l 2Hgo] AfshE A —7:53—’](" @rol%(superomde anion [0, )
AYA151= xanthine oxidase”} 25 A 32 (cytoplasm)ol| A Z7}517|

Xa
o] FAAkAE (reactlve oxygen species [ROS]) 2] A4} FALSHE
&S zdsfo] Ak} A Ed| A(oxidative stress)7 | 7
AEd| 2o ofsf) AT A ZH ol ZAkaE
o] S7FsHA =, sl 7F AX| AL Thighdo] faEo] 295
of FHIEITHS]. EFE AlAETE Fof A AR o et 4
o ﬂ%‘*ﬂioﬂ/ﬂ ALst AEHYAE ST A A2 A7 H S (enteric
AECHI). Kimx}h
2k Sl Aok
”E}‘ﬂloﬂ =Sl E]‘Ri%% H 31517, Yangt Choel7]
Floll AlaZehelS Folgt At A5 B5 H Aol Zﬂo}
7 EAyste] Sicke] o] E%%OI 2= RS2 A sk
29|Z 0 1go] AeFy

2% =
Zo] WAlshA W slek 2
7V58ls7zrol eatlel, thapel afe] 22 %
2 25S oAgsh= Ao] mi$-Fa3sirH2).
Al A 2apibstol o] 13} Wojil o 2 A-8-5= aaql
Cu/Zn superoxide dismutase (Cu/Zn SOD)= ALSIA| 2 4] Z3}AF
glo| s Bl A AR H}%O ZH(20, + 2H > 0, +H,0))
BYAAES Aok ABHE R ekt B el A
© 2 W IE T QrH13]. Cu/Zn SODE= -8 AR 0] 2 3}AlS o]
Z& AASIL 23tsto] 2.0 2R LGN ZE Hesh= Zll
2 defA] QIeHd]. mhebA, Al AZ TR Foj & QIR 9i50] o
El= g%l A Cu/Zn SOD o= Ate} A B AR 41742
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2 PR A LS B GEto] B2 AAET D AT AE S-S
AN 2N Al E T Fofof ofgt 95 A 4= A
= Ao 7PYE:

E3E A3 Aol A= Cu/Zn SODE] Z71o]| ofaf A5 A thal

Z1Q1 Akt (Protein Kinase B)2} ERK (Extracellular signal-regulated ki-
nase)7} A ES H 318} T}H15,16]. Akt= PI 3-kinase ]&=7 =2
(Phosphoinositide 3-kinase dependent pathway)E- &3l € 3}=™
Akt/mTOR 25 55 é‘lﬂ‘% |4 mhol Al SHE S7HAIA 2
<-0] B|%(hypertrophy) |} 915
S AN 7= Aoz A 9JaL17], ERKE Mitogen-activated

Fomn 2
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protein kinase (MAPK) 73 25 53} ZZLoll A HARIAE 293}
A71E Aoz A QleHle). Wb, Cu/Zn SOD Fof= Q1+
5 A EAFeH tﬂﬁ%’é—ﬁ% Za/gdo] STk
Cu/Zn SOD Eoj7} £-3-0f u] 3] =AY LR
E-H(gastrocnemius)] 7144 =Af(strain-induced damage)
AZ1 Foll Cu/Zn SODE Foigt A} 3Hi1ak2k-g-of o)
AR NS & B0 A7) A fUsiste
AFBHAI7E Al 2Eebelof sl faE Sitke] ol le]—t—
£ A -2 A Holas] ofich
olof whe} Al AZehelof| ofaf Slrkel ffEo] i Fof
ASIAIR) Culzn SODE Foisto] Sirfelao] ulAl §aHe 7
0 2 A|Sehelo] ol 291% 0] Sk RSl 2915
2 SI7 FARA CuZn SODE 283 4 A2 sfotskan)

o=
£ 7S Aol

Ale dg=Y

° ru mlo
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o o uf T
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oY oH oo

2. 31 =8

& A7e] A2 Al St ofs #9] HntEltel L ei5ol
o 11, Cu/Zn SOD7} Al AZe}elo]] o3t Sitka)

L A CEE L R
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51741»/\]":3?5‘01]4011 Slepelo] 9i5e] fFaE=A] 2l

7, CulZn SOD7} A2 Zatelo] ofs) kel Sirkal 915
Zrol| n|A| = k2 st
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1. &7 24

1 e K| 2 Sebelo] o8 719] Slckeliol 29lo] 4
£ shelshar, GarspAZE A2 Belelo] ofs) e sickel
913 3ol MX e FEE S 918 TAS e A A

FaAoIck S B A9 A o] WSl th & Con-
trol [C] & A2 e}e] Folant SR ] 09% FPIAE5 S 7
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£ Q7 STt AR5 B A ele] 52 AT e el
= o] ufel 20124 69

L%“’ﬂ*i A% 190-219 g
FAS)E C3 CDDPR 9 CD-
A&FsLIT) 2B A =
o1§5t0] Q.3 A-Gz(er-

ror degrees of freedom) 20, A&7t Z}W—E (treatment degrees of free-

e

male Sprague—Dawley A ot H

DP-SODZ] 14vte] wgato] A S
0

=9 == Mead’s resource equation[19

dom) 2, 53 A3 (block degrees of freedom) 02 -F-A|3l=1] B &
5RO St 2 sullol ] A ASeE Fof £ R 2915
A A ATV o] 88 o) 0} SehE-S Tl

22 £27T 2} HIE 50%, circadian rhythmS
A 12AIES o5 A B B

Qfal 12417He TLT STt o
et s Aol 4=-8-8k3aL, s At T FEolA aLF
A} (Cargill Agri Purina Inc., Seongnam, Korea) 2} &2 uf-S | 2 |
25 P Sisc

3. Al i

=

Al 2~Z 2} [cis-Diammineplatinum (11
USALS 0.9% A32]A1%2=0]] 0.15 mg/m0 2
DP-SOD+]| 3 mg/kgS £ 1314 F 55 52HF

ichloride, Sigma, St. Louis,
84 A)# CDDPZ 2 CD-
5285 15mg/

kg) 573 U] FootGirk Fof Alubet A/ olgs] fis) =
o] 2 09% A2 4942 ml ]

£ 5154} 5}k G- CDDP
Fol MRS GoFI BUTH G559 09% HLAGFE B f T
sfe], ol 21 09% A 4914 2 m0 S TJ5HA} sl

2) 3|1| @X|(withdrawal threshold) ZIA}
AAEZEE Fo2 Qe dxAAHSA 5ol = =A

10511 910 319 03] A Aapsick ) 43 sl
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2 o) A0 FES ofnlste, Blu] %) AAH: Sl
& Uo7 HA HEE SATHE Aoz FAH e
Sk

0.356-18 g2 von Frey filament (Semmes-Weinstein monofilaments,
Stoelting, Wood Dale, IL, USA)E- o]-8-5}0] A Alo] & Bhajeto]| 2}
22 7}8) o) suukg o] Lhekbe 439 g 24k
von Frey filament& 2Hifebo]| oF 2% 7F A& FAAIH S off Wit
£} 95 A 912 Sol 22 A% sjhikgo 2 Bari]

A2Bebel Fol s BEAIYZA %%01 SR Bl

AR %2 e A o

3) Cu/Zn SOD &0
Cu/Zn SOD (superoxide dismutase from bovine erythrocytes, Sigma, St.
Louis, USA) 10,000 U/kg-S- 0.9% AJ2]A144<= 2 mgo]| &4J8}o] CDDP-
SODo] A& 22814 55771 57 ) FFofst itk
Cu/Zn SOD o] 5 W2 th-&o A3 -2 B2 2
3kl A 2537 7 FollA 2apitetol e Al7el &
o] Ao & oAl g2kl 10,000 Ulkg[18)3} SODL] M X 2

o v

4 RE 2 MBI 2

H5-2 mjd F5LsE AJ7H electrobalance (HF-2000, A&D, Tokyo,

ri

Japan)& ©]-85}0] SAJ5F3] O, ARA]FTS v 244171 Ao
A5 AL ] FAof| A e Al 2] FA| Q] AfolE FLake] AbE
Elyis
b &s =8

AR/ AL 4] F7F Hol = e S lactivity), A=
& (grooming), B]ZH&/d(inactivity) & & E75F0] 1912] 427}
AR el S810aL, AFARI Y 25 e 5= 23] 2|3 A3
R} g Sk BHE8-2 sl R A1, Al ARl o]
& WS 1 YoM e = Dol i, SRR E
@71 AlgsP ), FA A7 e T ol HjghHE A ghakell
7HEs] gkot Q7] At o HES o B W2 sl
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a4 = ©
A W1 3 SR Ao, S 252 2
A 24 H s 1o ® Rojgto] 7L HE0 SEd
T S AFESFTH1

A AR 2 EE] 349 73} 3 359 Ao]] pentobarbital sodium (50
mg/kg)2 74 W FARR Fofsto] npasigitt o Sicke]oflA 7}
A 3 WS ARl] AT AR A ek

U3 e Al A2 3 A A1(FX-300, A&D, Tokyo, Japan)
S o] g-31o] Tl (wet weight) £ 1910] A7 =453k

7) Type |, | ZARL| &otHY =4

L5 FHIE Type 1T} Type 12 1E317] 913l myosin-ATPase
(adenosinetriphophatase) 22 3}s1H-S AAS1ItE GAH 83
25335k m]7(CX-31, Olympus, Tokyo, Japan) .2 Ho} o} 77 B
1A Hol= A= Type 1= &
A2 1004} €] Hlfe- shof] LA Wofl A Type 1T
H oA 1919 SR 4SS

©
rlr
FLJ
ox

Jdo do
1o
ol

40 rﬂ jo

= Typel ¥ =38k, 7k

i
ox ox

1o

8) RCtZlZ2| M= SOD &d= &7

A& SOD -4 == xanthine} xanthine oxidaseol|] 23} A4
Z3p4Es}o]-2-0] chromagen®] 2J3)] 2+ %] o] 4=8-412] formazan
dyes 43 o) AE U] ZAI5HS SODS| ol ufel sl
IS 2n|sh, Aol A 2] A4
SOD S =5 YRt & $3Lof| A= Superoxide Dismutase Ac-
tivity Assay kit (Cell Biolabs, San Diego, USA)E- ©]-&-5}0f 4} t}j 2]
SOD SRS 2HasIck 8 M) F W0l kel A
W S 215 Lysis Buffer (10mM Tris, pH 7.5, 150mM NaCl, 0.ImM
EDTA)]| 21 w2553l o] w3 A7) = 12,000rpm

oAl 155 7H AR e & AASNS A2 7, 96-well plate® 57
0
ol

formazan dye7} TF4s}=

|
01]/\1 IAJZE 59t uf et & HHOJ% /\] = mlcroplate readerS O]JC—L
S Aol A Al H(intra-

1.8-2.1%31, A|E 7Hin-

i)
£
B
S
g
=2
R
11101'

assay) H0]A|5=(Coefficient of varlance)

ter-assay) 'HO | Al4= = 2.6%% Tk

9) SICH2|Z9| Akt, ERK QIAIS EH& =X
A blot (1] ©]-8-5F0] Sthe|o] Akte} ERK ¢14k} 3
S S5l 5 AA| 5 Ygarel| Byt 7R H £

=
<12 buffer (50mM Tris-HCl pH 7.5, 150mM NaCl, 2mM EDTA,
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ol .
2zl

Z|[Fol

30mM sodium pyrophosphate, 10mM NaF, 2mM Na;VO,, protease in-

hibitor cocktail)ol] Y1l #F23} 5FgL) o] H#AE-S YAR 7|2
£, 12,000 rpmol 4 155 74 LA RIF 5 A2 21o] 4X Lam-
mlie®] buffer (62.5 mmol/1 Tris-HCl, pH 6.8, 2% SDS, 20% glycerol,

10% 2-mercaptoethanol)S L 100 A 55 7F 3221 & HY blot
of] ARE-sFRATE ke ThElA A& 30 g2 10% sodium dodecylsul-
fate-polyacrylamide gradient gel (SDS-PAGE) %17]| %550 2 Ea|3t
%, nitrocellulose paper= % ATk

E}—HHX]O] £7:];<] uk-S- Ponceau-SE Oﬂ}\ﬂa—].o:] E}anlo] 9}7&]5—}7-]]

2ARLE FH15}A1, 0.1% Tween 20-2- 3 5F5}= Tris-buffered saline
(TBST) OS2 A& T 5% & B-HH 0 2 305 o4} blockings}3i
o} 3 pAkt, & Akt, & pERK 2 & ERK&HA(Cell signaling technol-
ogy, Massachusetts, USA, 3]48lE- 1:1,000)2} 7| 4°Cof| A 16417+
S HGAIZ] 5 2 TBS-Tol| A 10424 33] AJ2I7E % blot 22+
A2 A LA FF HESAIZITHE A RS 1:3,000). 22 3] 1
-5 % 9 431 enhanced chemiluminiscence (ECL Western Blotting

2 Qah chlAl S 7}

aas

Substrate, Pierce Biotechnology, Rockford, USA)=
K3} elich chule) 73} 9 e A
ChemiDoc XRS+(Bio-Rad, Hercules, Hercules, USA)2} Image LabTM
software Version 2.0.1 (Bio-Rad, Hercules, Hercules, USA)S- ©]-8-5}33Th:

Molecular Imager

10) SICt2|2e] MHC 28! &5

Siche) o] Akte} ERK Q14N HHE-& upH T} Eola)
<] blot 3412 2 &} myosin heavy chain, & -actin )(Cell signal-
ing technology, Massachusetts, USA)E 0]-8-5}o] Hit}2]e] MHC
uFE-S = AsLeITk

_llN'

A3}

rr

222 =] Rl = PASW Statistics 18 32 &2 T130-8- 0|-8-5}o] EA51%
ok Al ) Al AR B S S-S 9A), 55 A 2
Type L 11 4% Pee e Hatnh TEBAZ e, At

2] SOD /4%, Akt 14k} I pAkt/Akt, ERK Q14F} H ]%pERK/

ERK % B-actin @&o] g3l nlo] @Al S4J(MHC) L& o] vl

MHC/B-actin-2 1l (%)= %E}WE]- 7+ H‘],;"tﬂi Kolmogorov-

Smirnov 478 &3l 7 S HeUdE P‘ﬁl

e 50 4% bl S e Al % 1] A

4 W Spkg oIRo} st 5 %A}i*waua
S5, Type L1

pERK/ERK 2 MHC/p-actin

E
L Kruskal-Wallis 474 o] &5}o] BA519 01, AFE A4S aflR
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SAEHTE AlAZEIEO

AR 0] 79 Scheffé’s test, Kruskal-Wallis©] 73-2- Mann-Whitney U

test with bonferroni correction ©]-&-5}it H= EA5Q] G2 4=~
£ p<.050 4] At o vl K= BAE o] &St AR A S

o] g3z 9 £1.0] 425 p< 01704 Aealick

71-l|.

1. AHS

Al ) BN A] A% Aol7h YATLF=098 p=614), 2
SR 2He] AL A 2 7ol $2)5t 7ol7} ARATHF=5499,
p<.001). CDDP-0] J|%-& Co]| H]al] -2Ja1A] 29l (p<.001),
CDDP-SOD%= CHof| HISA 5-2J8kA] ATk (p<.001). CDDP-
SOD2] A|%-& CDDPo] ]3] £-olal7)] B 702 ettt
(p=.003) (Table 1)

2. M= M3

A 2 700 MBI 39 B ARAAF S T88A) 1A A
FO.2 Lol A% 9 HAIRE0.2 1] Auke 4] 2 7h] £
3 217k GI1OLH = 016, p=922), AR ASE B2 A7
B 19 A ARG vl A A 2 7] folet %

ofal REE FQ Aotz 1= Yol 0lxls S

375
0|7} ACHF=41.38, p< 001). CDDPZ0] Bt 12 3% AFRA]
Z2FO 56,50 mg 0.2 C2] 6789 mgo]] Bl S-251A Ao Aoz

LRI (p =.138), CDDP-SODZE 61.82 mg ©. & CZ-o]] 1|3} 5-2]
S Zj% 20 & LFERGTHp <.001). CDDP-SOD72] A 12] 7]
% % ARAIARFS CDDPZo ]3] §olab g A0 2 kbt

H(p=001) (Table 1)

jLE =a=1
420] H]on ﬂa | S9)L(p<.001), CDDP-SOD-E Gt 7o)
7} glglom(p= 827) CDDP-SOD+] 22 B B 741 CDDP
ol| WIsf frof3lA| 352 A2 LERATHp = 001) (Table 2)

4, 3] x|

Al - 7k0] ARAIAL A BlT] A= o7} §lgla,
o] 3lu] A= o3k Akl 7k Sl AL & UrERRTh(r =28.68,
p<.001). CDDP<-€] ]3] H2]1= Ctofl Hls) f-ofshA| weka
(U=1.00, p<.001), CDDP-SOD+AE Cio]] H]3|A] 5-2J51A] wrotet

._81_ 411] Z]

Table 1. Body Weight and Mean Daily Diet Intake per Body Weight of C, CDDP and CDDP-SOD Rats

Body weight (g) Body weight (g) Mean daily diet intake

Groups at Day 1 at Day 35 per body weight (mg/kg)

M+ SD M+ SD M+ SD
c 204.46+8.80 361.61+16.50 67.89+£2.70
CDDP® 207.04+7.97 247.56 + 35.08 56.50 £ 4.20
CDDP-SOD* 206.85+9.19 288.57 +32.34 61.82+£2.83
£ orF(p) 0.98 (614 54.99 (<.0011) 41.38 (<.0011)
Post hoc - b<c<a b<c<a

*Kruskal-wallis test analysis; 'Significant difference among three groups (p< .05); C=Control (n=14); CDDP=Cisplatin (n=14); CDDP-SOD=Cisplatin with superoxide dismutase (n=14).

Table 2. Mean Activity Score and Withdrawal Thresholds of C, CDDP and CDDP-SOD Rats

Activity score at Day 1 Mean daily activity score ~ Withdrawal threshold (g) at Day 1 Withdrawal threshold (g) at Day 35
— M+ SD M+ SD M+ SD M+ SD
c 2.17+057 191£0.3 18.00 17.56+ 1.61
CDDP® 2.23+0.48 1.50+£0.17 18.00 564+3.70
CDDP-SOD* 2.35+0.31 1.86+0.21 18.00 9.14+4.26
2 orF (p) 0.58 (.567) 13.30 (<.001") = 28.68 (<.001*)
Post hoc - b<ac - b<c<a

*Kruskal-wallis test analysis; 'Significant difference among three groups (p< .05); C=Control (n=14); CDDP=Cisplatin (n=14); CDDP-SOD=Cisplatin with superoxide dismutase (n=14).

http://dx.doi.org/10.4040/jkan.2014.44.4.371
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(U=10.00, p<.001). CDDP-SOD+2] 3]x] &J%|= CDDPLo] vl
G053 710 2 LFERTHU = 42.50, p= 011) (Table 2).

5. 2= 74

A 2 2b0) Siekel 2 RoAlg vl Ak shatel 2ot 222e)
R B A 2 7bo] 213k Zpol7k QUAATHIHb 2 F=21.84,
p< .00 Z2L: F=3144, p< 001).

CDDP-SOD<19] 7FA ] £9] A= 133.5 mg & & Cx12] 152.93
mgol BI3f -F-2J31A| 2k 34L(p <.001), CDDP9] 7pAfu| A &
120.79 mg 0.2 Cx-of| ]3] 5-2J5HA| 2F3kehH(p=.001). CDDP-SOD<-
o] 7phul S CDDPZo| ]3] §-ofahA] 2 Ao 2 Ueget
(p="045).

Z2|19] 79 CDDP-SOD-2 325.64 mg ©. & C+2] 41621 mg ]|
H|8]) §-2J5HA Zrgkom(p<.001), CDDPQ) &2+ A E3F
27643 mg ©. 2 o] B3] -g-2]51A] ZHFH(p< 001). CDDP-SOD2]
CDDPof| Hlsl f-oJslA] 2 Ao = Yebgdth
(p=.031) (Table 3).

‘11‘7541% “?‘7'”1—.

6. RCI2I22| Type |, I| 247 STHHA
Al wto] Sicke]t Type L 1T A3 2 1
|2 Type | TH41-f- FTHHA2 A o 7F°ﬂ %9@ ZFol7t 934
CHF =6.03, p=.005). CDDP-SOD3--& G2} 2107} 91913 (p = 816),
CDDP++& C3tof| B3l 9% 2F9Feh(p <.001). CDDP-SODE-L-
CDDP<of| H]al| 8% H-2JaHA 2 A0 2 LRyt th(p = 030).
7R Type 12403 SehH A Al o 7holl -2t 2ol 7}
SITHE =14.64, p<.001). CDDP-SOD+E-2 Co]] ]3] 8% -3-2J514]

iy
rlo

(p=.048).

SAY Type | 4 A2 A o Tholl f-2J3k 2ol 7} 8L
AHF=7.92, p=.001). CDDP-SOD2 Ci-} 2}o|7} $191aL
(p=.984), CDDP--&- kol HIal 9% -2J51A] 22 2o = rehyt
TH(p=.004). CDDP-SOD+-2 CDDP<o] H]3]| 10% & A0 2 L}E}
HTHp=.007).

20 Type 1 41 A& A - Thol] F-9J3t 2fo] 7}
ASATHEF=7.20, p=.002). CDDP-SOD& C3-1} 2ol 7} §1glom
(p=.604), CDDP-& Co]| H]al| 10% 3-2]8H] ZHkch(p=.003).
CDDP-SOD<--2 CDDP<-of| H[3f 8% --2Ja1A] & 1S & Lrepiget
(p=.038) (Table 3).

7. WC2[2e| HHA SOD &=

A SOD B4 = S4E 5ol Al 7o Sttt 2apaksto]
2 A3} 7| 0] A th A SOD B4, & =
Wto] 0] bk Al 7t 7ol 23t 2ol 7k ARLAL(F=5.83,
p=.006), 2] AJth A SOD B tei= All - Tholl Fr-ol gt 2ol 7}
ATHr =507, p=.079).

CDDP-SOD<-9] 7}&ju]22] AFth A SOD S F= 9.56% 2 Cit
0] 717%¢]| Hlsl F-ol8kAl ke (p=.027), CDDPF-9] 7EAFm|
$HA SOD &g = EZF Ctoll HIsh f2J5HA] =8k th(p=.014).
CDDP-SOD?] 7}2hu: 4t 2] SOD BHd i CDDP-t 2po] 7}
= A0 2 YERSTH)p=963) (Figure 1).

8. RICI2[22| Akt, ERK 214k

S 2

sichelie] Akio ERKS] QLS 2t v 7pjnl

ZHQrom(p=.025), CDDP-S Coll H8l 15% G-o5HA Adtt 1} Z220] pAkt/Akt (7F-F]2: 2 =36.64, p<.001; Z 2L £ =36.87,
(p<.001). CDDP-SOD-2 CDDPs-o]] H]3}| 9% = 2102 YERGTE  p<.001) @ pERK/ERK (7FAP|E: 2 =28.95, p<.001; Z5- 2L 2 =2795,
Table 3. Weight of Hindlimb Muscles and Cross-Sectional Area of Hindlimb Muscles in C, CDDP and CDDP-SOD Rats
Soleus Plantaris
CSA (un?) CSA (un?)
Groups Weight (mg) Weight (mg)
Type | Type Il Type | Type ll
M+ SD M+ SD M+ SD M+ SD M+ SD M+ SD
c 162.93+8.24 6414.71£571.29 6038.79 £ 526.24 416.21£42.89 4879.93+191.43 5257.86 £ 235.39
CDDP® 120.79+15.38 5819.29 £ 398.02 5121.29 £ 370.65 276.43£61.50 4427.50+458.72 4717.79+512.08
CDDP-SOD*° 133.50+14.12 6298.36 £ 457.62 5555.71 £ 435.66 325.64 £33.09 4856.93 +£312.30 5109.36 + 369.38
F(p) 21.84 (<.001%) 6.03 (.005%) 14.64 (<.001%) 31.44 (<.001%) 7.92 (.001%) 7.20 (.002)*
Post hoc b<c<a b<ac b<c<a b<c<a b<ac b<a,c

*Significant difference between CDDP & C (p<.05); C=control (n=14); CDDP=cisplatin (n=14); CDDP-SOD=cisplatin with superoxide dismutase (n=14); CSA=cross-sectional area.
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p<00D)= Al - 7ol frefgt zpo] 7} Q1 3ie:

CDDP-SOD+2] 7k 2] pAkt/Akt 2 pERK/ERKE Cio]] H]
3] --2J51A] L= 9kHpAkt/Akt: U=0.00, p<.001; pERK/ERK: U=0.00,
p<.001). CDDP-9] 7EHH] €] pAkt/Akti= Ctol] HIs) -5-2J51A
LHOFI1(U=0.00, p<.001), pERK/ERKE Ci7} 2ol 7} l9ich
(U=5900, p= 077). CDDP-SOD+2] 7}Akm] 2] pAkt/Akt 2 pERK/
ERK= CDDPo|| H]3] §-2l51A] -2 710 & U thpAkt/Akt:
U=0.00, p<.001; pERK/ERK: U=0.00, p< 001).

CDDP-SOD3] & 21| pAkt/Akt 2 pERK/ERKE= Ciof] H]3]
£-2J81A] &=9kehpAkt/Akt: U=0.00, p<.001; pERK/ERK: U=0.00,
p<.001). CDDP<-9] ZH 0] pAkt/Akt= Col] Hlsf F-2Js1A] &
QkTL(U=0.00, p<.001), pERK/ERK= Gtk 2Fo] 7} $12ITHU =84.00,
p=.541). CDDP-SOD9] Z2719] pAkt 2+ ] & 2 pERK 23
H|&-2 CDDP<-of| HI8f {+0J81A] 32 210 2 L thpAkt/Ake:
U=0.00, p<.001; pERK/ERK: U=0.00, p<.001) (Figure 2).

9. RCI2|Z2L| MHC &ed

SIehe] 2] B-actin W of| gt npo] @41 F4ff | vE
(MHC/B-actin)& 32t Au} 7pafn] ot £ 222] MHC/B-actin
Al 2 7ol FolRt Akol 7t AATHZ AR 17 =36.61, p<.00L; =
271 4=36.60, p<.001). CDDP-SOD<-2] 7}A[m] 13} 2] 12]
MHC/B-actin2 Ci-of Wl #-2J31A] 2 2o 2 Uebdal(7pn|
= U=0.00, p<.001; =2 U=0.00, p<.001), CDDP-o]| B|3|A =
sl 2 A2 2 UedthZ A U=0.00, p<.001; 2
U=0.00, p<.001). CDDP<-9] 7FApu| it -2 710] MHC/B-actin

18

16 ——

14

12

*

10
. ]
6
41
2
0

c

CDDP

Relative SOD activity
(Inhibition %)

CDDP+SOD (& CcbDP CDDP+SOD

Soleus Plantaris

*Significant difference between CDDP & C (p<.05); 'Significant difference between
CDDP-SOD & C (p<.05); C=control (n=14); CDDP=cisplatin (n=14); CDDP-
SOD=cisplatin with superoxide dismutase (n=14).

Figure 1. Relative SOD activity of three groups.
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ol ] §-2Ja7) 2he A0 2 trehgrhrAbul L U=000,
p<.001; 2252 U=0.00, p< .001) (Figure 2).
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~88E8E
E *
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~8SEEY
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-
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C CDDP  CDDP-SOD C CDDP  CDDP-SOD C

Figure 2-A.

CDDP

pAKt/Akt (%)
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- g 8 B
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R
- 8 8 8
*
E -+
MHC/actin (%)
i n @
-28¢88
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c CDDP  CDDP-SOD c CDDP  CDDP-SOD C CDDP  CDDP-SOD

Figure 2-B.

*Significant difference between CDDP & C (p<.05);Significant difference between
CDDP-SOD & CDDP (p<.05);*Significant difference between CDDP-SOD & C (p<.05);
C=control (n=14); CDDP=cisplatin (n=14); CDDP-SOD=cisplatin with superoxide
dismutase (n=14).

Figure 2. A. Expression of phosphorylated Akt, phosphorylated ERK
and expression of MHC of soleus in C, CDDP and CDDP-SOD rats. B.
Expression of phosphorylated Akt, phosphorylated ERK and expres-
sion of MHC of plantaris in G, CDDP and CDDP-SOD rats.
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