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Damage Induced by Oxygen Free Radicals in the Cell Fractionation

of Regenerating Liver

Hak Youle Park, M.D. and Kyo Cheol Mun, M.D.

Graduate School, Keimyung University, Daegu, Korea

Backgroud/Aims: Oxygen free radicals can be defined as oxygen molecules or molecular fragments that have an

unpaired electron. They are formed in all living organisms during physiological and pathophysiological metabolism,

and cause cell and tissue damages due to their high chemical reactivity. They can react with macromolecules

including lipid, protein and DNA. Peroxidation of lipids exposed to oxygen free radicals is responsible for the

damages of cells and tissues in vivo, which may cause cancer, inflammatory disease and liver disease. During

the regeneration of the liver, there might be some alterations for metabolism of oxygen free radicals, which causes

damage to regenerating liver. To know the degree of damage by oxygen free radicals in cell organelles of

regenerating liver, hepatectomy was performed to the Sprgue-Dawley rats. Methods: From the regenerating liver

obtained at day 3 after hepatectomy homogenate, mitochondria, microsome, cytosol, nuclei and plasma membrane

were obtained as samples by sucrose linear density gradient centrifuger. Then, their malondialdehyde levels were

measured by thiobarbituric acid assay. Results: The level of malondialdehyde level were increased in the

homogenate, mitochondria, microsome and cytosol of the regenerating liver than in those of the original liver.

Conclusions: These results suggest that mitochondria and microsome are susceptible to the oxygen free radicals
in the regenerating liver. (Korean J Gastroenterol 2002;39:284-288)

Key Words: Regenerating liver, Oxygen free radicals, Malondialdehyde

M =
e olF 2 A4 L A 471 gt 30t 2
ZAH 3 Yrk vloleiz F& 5atn £abolu} 94, 7
& zrold] Sl o3 119 F& (XS] FEA ARl

A 20019 1149 23, 591 2002 34 13
AeA: LA, 100712, B TRGA BT BAE 194
A gt o Zo)s} Aysletm A
Tel: (053) 250-7786, Fax: (053) 252-1605
E-mail: mun@dsmc.or.kr
o] i AW Nae LA TERToR o FolF e

3 AY ma AF A HEAES B Heu, 8
HolAM 2] 2ET A5 IgS dASHA 7 9e F
A3 A= F24 vdisixy o] w kx2S QXS H
s slaka)l gl gado] sk AJAlv)e) FrelAE
txA ] S A3l FAHoz Atz g §HAdol &
74T obgd] DA tiate Esj vk g

P B A2(oxygen free radical) & 42 014 i 3
A= 717 AR -8 B ouA] A A, FgAd Al
AL g 2 HAAAE B3l ELqlel A4 4

[e]
A
FE o) glol ol AE AR BAAT 43
; .



= QA 7Ll'°1] malondlaldehyde
o= A7 o)t THIE 47)
2 gzt o] ATolre
EE L}E}lﬂ‘— malondialdehyde

2ol th3t Mk of7]
o ER Zol7t 9l

prague -Dawley %

¥ 59 A sl 3

s}ﬁu} A}it 4
EN! xﬂ%fﬂ A

o

o2

(VR A

ro

2 F ether viE3lollA] A Sgé}ﬁotq
252H Qi HAE A OH,
= 4°C94 0.25 M sucrose?} © 2 JJ-ES}O:] 7ol ]

u!

[¢

of
]IO

)

"’Pﬂﬁin&

vretd 9] 191 A7 A EEF o)A Malondialdehydex] 285

%5 g #Hsle] ol EFe] 0.25 M sucrosed] S €L S
teflon glass homogenizer (ThomasA} A3, chamber clearance
0.005~0.007 inches)& 2~4CE FA|3FAA] 400 rpm o] <&
T2 2A~HA 53] S8 nlstd] 10 wiv%el 7 AN
< UEULE o] I FAAE TR ARESEAL, o] I o
ANS sucrose linear density gradient 4lEz|H'°o 7
cytosol ¥ mitochondria £3-& EZ]3F & AlL39Y. =
o] 3t A M-S 571 g (average relative centrifugal force, o3}
AgFgholl A 1023 A4Egste] 29 wuly F32, 9
2 BES AAS ths 2 A AE 7,796 gollA
2027 QYRS pellecst 4N Ao o] 7ol
Al de NS ThA] 104,000 goll A 1A17E Al sk
pellet} A5 ATt o] of L& AFH A cytosol H-E
o2 AgslgTh aar o] FAA AL pellete- 025 M
sucrose¥of] A HEA|F| L o] ME 10~35 w/v% sucrose
linear density gradient 848 Q-2 A E 3 Ao F
SFA1A 88,500 goll Al 15E7F AR E]ste] Ao dAH
= B9 Ao FAH pellet2 FolA] 88,500 goll A
A7 AR 51 pellets A1 o] pelletS ThA] 025 M
sucrose o] 2| S EFA]A 88,500 goll A 1A]7F A QA E g
&le] pellet2 LA} o] pellet-S microsome £ 3o &2 A}
&3tk
S 9] 9] 7,796 gol A 2087 94
2 pellet2- 0.25 M sucrose 2 ol] & EFA
45 w/v% sucrose linear density gradient
el F3HAIAH 45200 gl Al 207 A4
HES 025 M sucrosec’“oﬂ AHAEAIA 7,796 goll A 20
3le] pellet-S A 2.™ o] A2 mitochondria

o
ot &
(ll
d
2 5

|

2
R

X
do o ox
)
[«
2

™

AC

o Kl o
o fr
L)

oo
r-[m
AL
ol
s
e o>

4

(o)

==
I

o e

e f

ol of 15 mLE Zake] 2,000 gol A] 10
AL pelletZ 70 w/v% sucroseH ol FEFA]A 1 2
30~55 w/v% sucrose linear density gradient 8-
2@ A F3FAIA 70,400 gl A 10043+
23l 37~41% (d=1.16~1.18) sucrose HN= F-2]d]
pellet2- #3}4] 1 mM sodium bicarbonate?l ©. 2 13]
o] o]AL AT B3loz ARSI
o] Rl & 59 uhidl wet Bastgt &
ok 15 mLE #3lo] 1,000 goll A 10237F LA
A& pellet 75.3 w/v% sucrose?io] 3 EFA] A
30 gollAl 1213 d4lRelete] 4ol Ao A
A E pelletS #H3F & thA] 753 w/v% sucroseH ol 2| S E
AlA 22,530 goll A QAR pellets Al o] AES
0.25 M sucrose 0.2 A& slHom o] £Ig & EIo

= A8,

o Mo 2

o
il

off o ot o ™oAY
>

>
& ook > o o
l‘UN F‘IE —O|L l‘ﬂ F‘IE
1© JX‘L‘

[‘

SR
"U- A)
of
o
2



286 The Korean Journal of Gastroenterology: Vol. 39, No. 4, 2002

o) AEBYHAN PE 22 2-4TAN DY
o o] uj ARR3F YAE-2]7]= Du Pont SorvallAle] RC-5B
refrigerated superspeed centrifuge®} OTD-65B ultracentrifuge
At o] wW AF-8-3F rotor= Du Pont SorvallA}¢] SS-34 &
T865 rotor$3 2l sucrose linear density gradient 8¢ o] | =

+ gradient former (ISCO model 570)5 A}-&3}

3) Malondialdehyde2| &5
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o] malondialdehyde”} thiobarbituric acide} H+
U= 5248 535 nmol|A] A3} thiobarbituric acid
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A4 1.56x10° M 'om '& A-8-8ko] A4kalA
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1. MAZF ZEIHO|M malondialdehydeX|

7t FA A malondialdehyde WS QE7tolAE=
.72+0.15 nmol malondiladehyde/mg protein®] 1o =AY
Foll 4+= 0.98-0.06 nmol malondiladehyde/mg protein . &
Aef 2ol Blsl frolatAl F7Fet 3 tHp <<0.05, Table 1).

2.

or\lo

i

RiAZH M=ZZl0AM malondialdehyde*|

7t Al Z A o) A 9] malondialdehyde %2 Q#j7Fo A& 3.95
1+0.15 nmol malondiladehyde/mg protein®]1.©. 1 | A8 7t
A= 4.2310.07 nmol malondiladehyde/mg protein® 2 Iz
Zroll &l fre]siAl 718t Athp <0.05, Table 1).

Table 1. Malondialdehyde Levels in the Regenerating Liver.

Cell fraction Original liver  Regenerating liver

Homogenate 0.72+0.15 0.98 £0.06*
Cytosol 3.95+0.15 423+0.07*
Nucleus 12.88+1.87 10.61+1.97
Plasma membrane 4.45+0.81 4.15+0.61
Mitochondria 3.16£0.32 492+1.05*
Microsome 11.93£1.86 16.38+2.18*

The unit of malondialdehyde is nmol/mg protein, and expressed
as mean=*S.D.
*p<0.05.
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o] 41 €] malondialdehyde -2 Y|t A= 12.88+1.87
nmol malondiladehyde/mg protein®] 1 o.™ | A 7Holl A=
10.61+1.97 nmol malondiladehyde/mg protein® 2 2|3t
of Hlaf kgt FZAstA ot FASHA o= gl
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7+ Al et A 9] malondialdehyde ko 7o A=
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A7kl = 4.15+0.61 nmol malondiladehyde/mg protein
oz Azt Blsf ot Aoy FASA o9
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5. X242t mitochondria®lA malondialdehydeX|

Z}F mitchondriaol| 4] 2] malondialdehyde 9F-& e 7toll A
+ 3.160.32 nmol malondiladehyde/mg protein®] %] 2™ x|
Ao M= 4.92+1.05 nmol malondiladehyde/mg protein &
2 AYztel vl3] f-JstA S thp <0.05, Table 1).

6. XMAZF microsomeCA{ malondialdehydeX|

7} microsomeo]| 4] ¢] malondialdehyde <F-& {1z 7koll A&
11.9311.86 nmol malondiladehyde/mg protein©] 1.7 =} AY
7+l A= 16.382.18 nmol malondiladehyde/mg protein © 2
Hefztell vl folstA F7HE & AtHp <0.05, Table 1).
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