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=Abstract=

Patients with end stage renal failure display increased oxidative damage to red blood cell
(RBC) membranes, characterized by elevated levels of malondialdehyde, a short chain alde-
hyde produced by the oxidation of the polyunsaturated fatty acids in the RBC membranes. This
oxidative damage induces increased RBC rigidity and decreased RBC deformability, therefore
favoring hemolysis in patients. The aim of this work was to determine whether renal graft
would reduce the oxidative damage or not. Malondialdehyde and three well known antioxidant
enzymes were measured in controls, and patients with renal graft or end stage renal disease.
Malondialdehyde and glutathine peroxidase levels in patients with end stage renal disease were
higher than those from healthy controls. Superoxide dismutase and catalase activities in
patients with end stage renal disease were lower. These all parameters in the shortened (RBCs
Yrom renal graft were normalized. These results indicate that a well-functioning renal graft
restores the normal activities of antioxidant enzymes in RBCs, thus results in the elimination

of the oxidative damage induced by uremia.
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A AkA: (free radical) = & o] F4] &
A2 71l B2} (Moslen,1994: Punchard &
Kelly,1996)& 2] &2 vz 44 3}
A, AAA] Az A A L g AAES
Tl BAel T ALE AT
(Moslen, 1994:Punchard & Kelly,

1996). 2822 olF glo]i= xS A
A & ZFd T AAE B 8k opy

B AlAel 283 38 A= QYAsA] E
gk A Abie wbgAde] Eol A &b
2 728} 758 w3t A Al &4kE 7
2w o] 7} A S doy)= delez
2t8-3tt} (Moslen, 1994:Punchard &
Kelly, 1996). oleigt #olo] EAl=A] ¢
= A Ao AlxE E4F 2Hgo] S 5o
9 743 (Reaven, 1994), Al A%
(Fer-rari, 1994),¢¢ (Ames & Shigen-
aga,1993) ¥ =3} (Ames & Shigen-
aga,1993) & FEsle Aoz &= 9]
o} gk A4 AE A g Y A s
A2 FWFe HAst= A (Baud &
Ardaillou, 1993: Nath et al., 1994
Diamond, 1994) 22 <&l i},

g, BrIARA Fxjolla] = dAsty 2}
o7} &4 Fub (A ubAdw), 1997
Mak, 1996:. Seyrek et al.. 1996:
Boran et al.. 1996)%n o|2{g &4 =
e R WEE E 5 gl (HEAH 2
whAdul 1997: Mak, 1996: Seyrek et
al., 1996: Boran et al., 1996). w714l
FAolA Hlde] 4912 erythropoieting
A4 A3kt 83 erythropoietin® A4
st (Wallner & Vautrin., 1981; 7d
Az vl 1997 Morris & Coult-
hard, 1993),

hypoproliferative bone

marrow, shortened erythrocytes
(RBCs)survival times ¥ A Alaol
ot A o] AbstA 4% F 4 ot
(Trznadel et al., 1989: Toborek et
al., 1992 Eschbach & Adamson,
1991).

w7] AR #xle] HEae
o &= glor o]z qls HHFFeA
AbshA $=4}e]l 2 #4) malondialdehyde
(Brown & Kelly, 1996)7F F715o] =9
A (Mun, 1999)22 <&]# gt} o)
24 s AEdte 53
2= o]F Qs AYF 2
& A 7)|a AP ‘:‘““a S
194 gzlol 2] W1¥-& fiks)

s 4

= 3htel dale] He Aoz g gl
ehA] o] el Al o] o’ olaigt

bR EAfe]l AraE o] AR I EE
UEAE ot B7] $j3te] Al o]4] gkxaje}
w7l AR 22 2 A d2FE gae
2 o]&59 H¥Fo)4 malondialdehyde
o} #4k3l &49l superoxide dismu-
tase,catalase ¥ gltathione peroxi-
dase® A3},

Mz 3

1. Xz
34.5+£2.5 A8 AlA} o] A#ALE 4o
5’}31 o] 7] ARA $xbs 51.9210.24)
do T8 3l 1479 IAE g e
2 ol A dad Al7)s 4 A4 A
AL 2734 A 278 Hel 139 o)
o] F vole 43.3+11.8419c}. At
I A 2T BTl A Abdel| od 3k
& v]lA& vitamin C& ES 22 17019 o]
W AREg ] e Ak}, AT 1Y
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ool & e Aol e I A
ol A ALt A% o)A e HA 7]
ZFe 32.4+£7.59 2, ¥% BUN "i' cre-
atininexl= 247} 19.3+1.3 2

olglct. w7l AR b Ho -Er‘j. 177'
< 33.8x12.678¥olglor HAFAL
polymethyl methacrylate dialyzer
(FILTRYZER: Toray, Tokyo, Japan)
E Atk o] & o) Al Fhabef A
% BUN ¥ creatininexl® 27 78.0
+21.3 % 10.1£3.6 mg/digdc}

mﬁ'.

2. WY
1) A<

Tris(hydroxymethyl) aminometh-
ane, reduced glutathione, glutathione
reductase,dimethylsulfoxide.
NADPH,
cytochrome c,

thiobarbituric acid,
catalase E&, glu-
tathione peroxidase 33, superoxide
dismutase % 9 bovine albumin 5= v
o Sigmarty AEFE FUsI ALE3I e
o 29 b Aot §F wb AFEE )
gahsic),

2) AU

Al ol A gtate} A4 i 2TE o g
1 44 wheg Af¥stdon, @]
Al FBAEANA dde A= A F4
4] 2oy |linel 2 HE 3tg o 3,000
rpme s 1087 A3l €438 du A
87+ phosphate buffered saline22
33 AHE F AL SHTE AR &
#A171%E & Drabkin's A2 AH7}8lod
hemoglobin% cyanmethemoglobin®
B2 AFA F ALl

ot
ofm
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A8 7oA malondialdehydeds] =
2 malondialdehyde”} thiobarbituric
acide} 9 o Jehes HE 4L 535
nmelx] &A= thiobarbituric acid as-
say Wi (Buege & Aust, 1978)9l 23}
act.

Superoxide dismutased] M= =3
< alkaline dimethylsulfoxide® sup-
eoxide anion-generating system2=
AH4-8ted cytochrome c¢o == A4S
2438+ Hyland et al.®) ¥4 (1983)%
A&l on) o] &4 1 unitE cytoch-
rome ¢’} 50% A== Fo 2 g}

Glutathione peroxidase= glutath-
ione reductase® glutathioned %%
system2. & A}£3}ed glutathione per—
oxidasedl 93] glutathione®] A3}< of
£R2%+= NADPHY <oz 342 4=
2 2Asl= Palgia and Valentine2 &
H (1967)% AH&-3tit.

Catalase® 4% &4 & hydrogen
peroxide® 7|42 A}43}e] catalasesl
2l# 279 = hydrogen peroxide%d& &
Z38l= Nelson & Kiesow2] Wi (1972)
o 2Jataivt.

3) $AA
BE e BF + EF A

2, " F4

k2 b 9]
AFeo v3E Student’s
Jelw) ghapate
B|Z+ Student’s nonpaired t-testZ

ARt

paired t-test& 3}l A4

! it

Malondialdehydeﬂ e AAF xR
7] AR gz g AlA o)Al Fxlella] 2}
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Fig.1. Malondialdehyde levels in erythro-
cyes. The data are expressed as
mean 3 SD. Significant difference
from normal {(*;P<0.05). ESRD;
patients with end stage renal dis-
ease, Transplantation; patients
with kidney transplantation

2} 0.38£0.03, 0.52+0.03 ¥ 0.40+
0.03 nmol malondialdehyde/mg pro-
tein® & 7] A Fatelq A2} fx=F
o vla 2ee TV Bom (P(0.05),
A} o)Al ghalell M 2 T3} v g 44|
£ 23 (Fig. 1),

Superoxide dismutase FHE= AHA
HzT, 27] ARA #2p g A o)A Fhat
oA ztzt 8.95+5.20, 5.41+4.55 &
9.72+3.92 unit/min/mg protein =z
W] AR gApe A AAb gl 8] 6
9ol AAE Relew (P(0.05). A
o|A] #AlorE HEFH vs=g 35 B
drt (Fig. 2).

Catalase B =x A4 iz, L7 Al
A A g A o)Al #AelAM ztzt

31.31+4.20, 23.36x1.75 4 29.96+

unit / min /mg protein

#mol H,O, destroyed /min /mg protein
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Fig. 2. Superoxide dismutase activity.

The data are expressed as mean
+ SD. Significant difference
from normal (*;P<0.05). ESRD;
patients with end stage renal dis-
ease, Transplantation; patients
with kidney transplantation

Normal ESRD Transplantation

Fig.3.Catalase activity in erythro-

cytes. The data are expressed as
mean + SD. Significant differ-
ence from normal (¥**;P<0.001).
ESRD; patients with end stage
renal disease, Transplantation;
patients with kidney transplanta-
tion
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5.25 emol Hy0, destroyed/min/mg
protein®. 2 47] AFA FHAjolA A4 of
z7 vl ool AaE BAor
(P€0.001), AlA o]A] #zlelA e thz2T}
v =3 25 1yt (Fig. 3).
Glutathione peroxidase X =& A4
2, 27] AR gt 2 A o)A #xt
oA z+zb 17.33+2.09, 42.37+7.86 %
18.59+2.20 nmol NADPH oxidiz-
ed/min/mg protein®& =7 Al%A 3
2poll A A4 izl Bl& elsle 7t
wBolen (PC0.001). Al o)A FhatellA
dzT v &g X B (Fig.d).
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Fig. 4. Glutathione peroxidase activity.
The data are expressed as mean
+ SD. Significant difference
from normal (***;P<0.001).
ESRD; patients with end stage
renal disease, Transplantation;
patients with kidney transplanta-
tion
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g4 A4 (free radical) = %& o] FH]

e AxE 71 A (Moslen, 1994:
Punchard & Kelly, 1996)&, uk-gAle]
o} AA BxLEe Fx9} 7]5S WHEAA
AAel £ 7129 o] 744 AHE o
o7& dqle = 283k} (Moslen, 1994:
Punchard & Kelly, 1996). 8] A4
L oleld A A4} ZHA #edo] &4 fl
UAZE fafslx] o BA=2 HBAIAG
o2 ExE2RE g4 gAEe A
2 AAg} (Halliwell & Gutteridge,
1989). AlAl Well= ofe] F/e st
7} EAERA G ol F FH AT AL FAb
3} E4A124, superoxide dismutase,
glutathione peroxidase % catalase’}
gltt (Halliwell & Gutteridge, 1989).
o5 &A% superoxide dismutase= 4k
27F AAE wtol AMA =& superoxide
radicald FAtspL s HEA 7= B0l
t} (Halliwell & Gutteridge, 1989). °]
a9 28 F AAE = A4S A
glutathione peroxidasevt catalase®l
ol QAo FalsA viH= webi
(Halliwell & Gutteridge, 1989) 244t
42 AAE o5 AAEY Lo R o]Fe
Aok g gt

o] AT AA oAz wy| AN B
ol& HY T o|2F A3t &Ate] iy
o] Ao 3BE £ gleAlE oo}l v
Asle] Al o)Al Fxje} wr] AlN-A FHAt
g A dx2FS Aoz ol 52 HE T
Al AbsbA =Abe] 2 E¢l malondialde-
hyde (Brown & Kelly. 1996)¢} 3}4ks}
#4929 superoxide dismutase, cata-
lase ¥ glutathione peroxidase® &4
skt

A Abdrol] 9)g 4ol A& malon-

dialdehyde?] k& 2r] A1HA $hx}e A
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A Azd ulel Ae9le F7hE nge
™ (P€0.05), A3 o}4] #xtdle iz
I} B FAE 2ol A4 Abadl o7 &
2Alo] /;lz} olalo g 7} 45 oy z_],q_g}E]%l‘:}.

e} 4 E FEIA R cata-
lasee] AT ] Al%2A shx}ol| A AJAb

2ol vls] 2esle AEE By
(PC0.05). A& o)A salol|Md= 273}
i g A5 ook #Aaks =2 E 8
3= catalase?] S84 A3l At
A E;E AAAA A4l 42 ]l 2
A &S S7HAE 4+ 3tk Catalase®]
T sl T2 WA A HAAA
Q-5 3te AR dEA s wEF, B

A I/H catalases] &4
2 O]tﬂ- z—]%:} _4:/\1’

42

N

#4943 glutathioned 7|2 & 183}
Iabs £4aE 753 AFle Aad glu-
tathione peroxidase A E& 27 A%
A FR A A 2Tl vl 29l
=78 Eewm (PC0.001), A1AF o4
Atoll A= a3 vl A E Helw %
AstEdel, 2] ARA A glu-
tathione peroxidase? B4 % Z7}e= o}
E s 3559 g5 Aol wdet g
A& FAE7] 18 el obdst A=
o}, Al o)Al F o] mA A HA

< O F gas 540 &
o2 o] Ak BHE A4

S|

0:
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o) €L AASE Qo Az

Sold ofrb babA
0% ame] A4oR 3
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2 olAl gAtsh @] A%

&
B
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=
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74 malondialdehyde®} 343}
al superoxide dismutase, cata-
lase @ glutathione peroxidases &3
ghodct. Wy ARA Fxpe AHE A
malondialdehyde HX=%} glutathione
peroxidase®| FAEE A<l vls =
7FEl9l 2 | superoxide dismutase$}
catalase¥ =+ vl s B
oﬂr,} A AF o]/ﬂ ;Lz]—o]]x-] BE 4£x —Eo] ]
4B sk wea] A1Ad o] A2 A ¥ e

wE PA5h Bagel YT AL

;H/\l-o of|

24 L7 ARA gapelx eyt &4 4l
arell o3k EAbo]l AAEE Aew Azt
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