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= Abstract=

Lipid Peroxidation in Chronic Liver Diseases Type B

Kyung Chul Kim, M.D., Kwan Sik Lee, M.D., Kwang Hyub Han, M.D.. Won Choi, M.D,,
Chae Yoon Chon M.D. Sang In Lee, M.D., Young Myung Moon, M.D.,
Jin Kyung Kang, M.D., In Suh Park M.D., and Hyeyoung Kim, Ph.D.*

Department of Internal Medicine and Pharmacology*,
Yonsei University College of Medicine, Seoul, Korea

Background/Aims : Oxidative stress is known to play a role in the pathogenesis of a certain liver
diseases such as alcoholic liver disease, metal storage disease, and ischemia/reperfusion injury. Recently
oxidative stress(lipid peroxidation) has also been implicated in hepatic fibrosis, which is now regarded
as a common response to chronic liver injury regardless of its nature. Development of fibrosis and
cirrhosis are the major complications of chronic hepatitits B. So we aimed to detect lipid peroxidation
in chronic hepatitis B and to investigate its potential role in the pathophysiology of the disease.
Methods : The subjects were histologically-proven 56 patients, including fatty liver(FL, n=8), healthy
HBsAg carrier(n=6), chronic persistent hepatitisCCPH, n=8), mild chronic active hepatitis(CAH-
m, n=10), severe CAH(CAH-s, n=16), and liver cirrhosis(LC. n=8). All patients were serologically
HBsAg-positive except those with FL. Lipid peroxidation was detected in serum and liver specimen
with TBARS(thiobarbituric acid-reacting substances) assay. Western blot and immunohistochemical
stain of liver specimen were also performed, using polyclonal antibody against malondialdehyde
(MDA). Results : 1. There were no significant differences in serum TBARS levels among groups(p=

024). 2. The mean tissue TBARS level(nmol/g) was significantly higher in CAH-s group(1754+ 41.5)
than in other groups(FL 540+ 6.4, Carrier 51.1+ 159, CPH 639+ 2.9, CAH-m 689+ 79, LC 226+5.1)

(p<0.05). 3. Tissue TBARS levels correlated with serum ALT levels(r=0.5934. p<0.05). 4. Western
blot showed MDA bands only in CAH-s group. 5. Immunohistochemistry showed a strong MDA

stain around portal and periportal area in CAH-s group. but weak or no stain in other groups.
Conclusions  This study shows that lipid peroxidation can be detected in situ and commonly occurs

in severe chronic hepatitis B. Oxidative stress may be related to active necroinflammatory change
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of the liver and contribute to the progression of the disease in chronic hepatitis B.

Key Words : Chronic hepatitis B, Oxidative stress, Lipid peroxidation, Hepatic fibrosis
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314 2Ed 2(oxidative st-
& G ME vud F o
A4 glen] I hEAQ d2E ¢IEY THES,
ZF&d A AL, sd-ABTF &, A
B2 (CCly) o) 93 kA Golrhh 2 a5t A
3 2EHAE AV 7lEd 959 ARHY
Ao Myt geke vFga gl o, H2
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= 758k hepatic fibrosis) ZHE AF3HA
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2EF 27t QS v Xt dig A7 Be
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1. tHd

1995 8¥RE 199613 7E€7HA Mg ¢
e gEApTdade) g HEge R W
93 x5 Pz oz FHE 5694E o
Ao g st HANE #8AF e HHEY
AAEA F9 vgz2Ae) #7187 (wedge bio-
psy) o2 7H2AE 431, e BEE e &
B7As ARer 7txAE AUtk oY #AE
2238} 279 wet ARk 8, ¥ HBsAg o
R 6, T X&A T 84, THY EEA
74 269, 2% gdl2 EREAT T &
B4 98 23 270 wet Ax 1049 F
Z59 162 AFE-FEIACE AWt 8 E A
RE @I BAFHoE HBsAg FAIUH
ZH el B, 9% 2 83 ALTAE Table
13 2k

2. gi

AAFABES ZA37] A3 —-70C W¥E B
e ¥4 2 7xAd g Iz S olf
stk W Hotg ¥4o2 TBARS(thiobarbi-
turic acid-reacting substances) HAFS A3
1, Y% B3E 230 2= TBARS 74} malo-
ndialdehyde(MDA)¢l| thg+ Western blotS 4|
Palgom, g 2= MDA gt @
Az 318 ZARE AlAEATH
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Table 1. Clinical features of the patients

Group

FL(n=8) 34(20~60) 8/0 76
Carrier(n=6) 24(20~27) 6/0 2
CPH(n=8) 29(21~38) " 69
CAH-m(n=10) 27(20~36) 91 112
CAH-s(n=16) 35(21~48) 142 181
LC(n=8) 38(30~47) 8/0 56
Total(n=56) 31Q20~60)  52/4 84

FL, fatty liver ; Carrier, healthy carrier ; CPH, chronic
persistent hepatitis ; CAH-m, mild chronic active he-
patitis ; CAH-s . severe chronic active hepatitis ; LC

: liver cirrhosis, compensated

1) TBARS #HA}

€% TBARSE Yagi® o] s 243}y,
olE ZHeF3lY, 7 ignitt 100 e RS 9
HAEHE F AWE 1% TBA(thiobarbituric
acid) 1 ml9} glacial acetic acid 1 mlE HH-A]
711 1202 5083 78Tt n-butanol $
ml& #7138k F"3IY T n-butanolZE o2 WAl
B¥AE F&3o] HF=(excitation 515 nm,
emission 546 nm) & 333t} 23 TBARSE
Ohkawa’59] Wyo g Alg3yr}. o|2 7Heks}
W, 2%& 733K homogenization) A171¥ #2
ZZ(tissue homogenate) 120 & 8% SDS 0.15
mi¢t 08% TBA 0.15 mioll ¥M$-A)7)3 95C2 15
T3 7HE8IGIT. GAEE S AEole] wraE g
A& F23t9 PP (excitation 515 nm, emis-
sion 553 nm)E ZA3Qth 7]1Z(standard)
MDAE 1, 1, 3, 3—tetraethoxypropane(Sigma)
S AMg3I9On, TBARSS ©el: ¥4 9 x
oA 21z} 3 1 mlF nmol MDA (nmol/ml)
2 %3] 1g%9 nmol MDA (nmol/g) 2 ¥A|3}t}

2) MDAoIl tid Western blot

MDA Wi dZ& A (polyclonal anti-
body) & YA 2 A48t horseradish pero-
xidase(HRP) conjugated ©|x}332 Alg3lo
AFstAct 7 gide] WE 2FdM 23FAs}
2 NE FA) #4& AIDF, Bradford o s
OD(optical density) 595 nmoll 4] B 10 pg e
Zr2k B3tk ©FL 10% SDS-polyacryla-
mideZ A H7]%9%F APF nitrocellulose &2
Aol A71olE Y. FHAE 22519 5% non-
fat milk=2 A 2SEF LA : 1000) S
60E3t ¥HE-A)7]aL PBST §02 AH3 o]z}
FA(1 1 1000)E 6023} ¥+-8-A17] thS enhanced
chemiluminescence Wy o g #A@s)yc)

3) MDAl i3t ezt 24

el Eojz2o]A A EE MDA o)
¢ EE PAE AR 54A2E alkaline
phosphataseS AH8-3t §/42<] avidin-biotin-
conjugate complex(ABC)J 2.2 AJ33}gc}. o]
€ e, 23 "W & W59 deparaffinization
g ANF 5% NGS blocking®& 3027+
AMelata A (1 250) 8 3053 vheA) A
PBS &92o2 M AF biotinylated o)X} (1 :
600) & 303t ¥Hg-A171%- avidin-biotin-alkaline
phosphataseE *12]3le] NBT-BCIPZ 24319
o

4) A ¥4

EE ASE i+ BFAE BAEQOH,
SA13 EAL& Kruskal-Wallis test ¥ Spearman
FBEAE o] 83T, pgke] 0.05 mwkel Aes
Felscta #A3d.
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1. @8 ¥ =% TBARS

7+ 9] ¥4 2 %32 TBARSS] H7 X< Table
29} )l 3 TBARSY HTAAe RE TollA
4~6 nmol/ml Aol SAHISH 2zt T
Hog ol UNUHp=024)(Fig. D). 5_21
TBARSY HAAE FF=9 T4 &4
oA 71 wgtor, A T EFA %,
A AEA 2, zl 12h 3 ARERA,
#olitk. FFE9 T ¥FA TETY
e g e\ vl&) fosA wkoH
(p<005) 299} t& ¥t {4 Aole o
Ack(Fig. 2).
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Table 2. Serum and tissue levels of TBARS

Serum TBARS  Tissue TBARS

Groupfi

~ (nmol/ml) (nmol/mi)
FL 51+09 540+ 64
Carrier 43+08 SL1+ 159
CPH 44+ 05 639+29
CAH-m 45+ 04 689+ 79
CAH-s 59+ 0.5 1754+ 41.5*
LC 43+ 06 226+ 5.1

TBARS, Thiobarbituric acid-reacting substances
*p <005 vs. other groups by Kruskal-Wallis test
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Fig. 1.
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Serum TBARS(thiobarbituric acid-reacting
substances) levels showed no significant dif-
ferences among the different groups, including
fatty liver(FL), healthy HBsAg carrier(car-
rier), chronic persistent hepatitis(CPH). mild
chronic active hepatitis(CAH-m), severe ch-
ronic active hepatitis(CAH-s), and liver cir-
thosis(LC). p=024 by Kruskal-Wallis test.
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FL Carier

The mean tissue TBARS(thiobarbituric acid-
reacting substances) level was significantly
higher in severe chronic active hepatitis
(CAH-s) group compared with other groups,
including fatty liver(FL), healthy HBsAg car-
rier(carrier), chronic persistent hepatitis
(CPH), mild chronic active hepatitis(CAH-
m), and liver cirrhosis(LC). *p<0.05 by Kru-

skal-Wallis - test.
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2. €3 TBARS, =% TBARS X & ALT9
A2

¥ TBARSX|9} 7 TBARSA| ] ABTAE

4% 23 FEA7E A r=03810, p=0.

07). 23 TBARSX= ¥ ALTX ¢} 43A45(r)

059342 o FABA7E ANt p<0.05)

(Fig. 3), % TBARSA: 8% ALTH S A3
A7 AAHr=02611, p=009).

700 [
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Tissue TBARS(nmol/g)
-
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L ]
": 1 :c
Y 100 200 300 400
Serum ALT(IU/mL)

Fig. 3. Tissue TBARS(thiobarbituric acid-reacting

substances) levels correlated with serum ALT

levels. r=0.5934, p<0.05 by Spearman’s corre-

lation test.
3. MDAo|| t#t Western blot

ZZo) 4] MDA & Western blot& A3} 3t
A3 T2 Wy B854 19704 220KDa
¢} 974KDa Aol M Mi=E #&E 4 o}

EddME FIE es 3Fd 4 Qg
(Fig. 4).

-%— 220 KDa

-4—97.4 KDa

Fig. 4. Western blot, using polyclonal antibody agai-
nst malondialdehyde, showed bands between
220 KDa and 974KDa only in severe chronic
active hepatitis(lane 6 and 7). Lane 1, fatty
liver; lane 2, healthy HBsAg carrier ; lane 3,
chronic persistent hepatitis; lane 4 and 5, mild
chronic active hepatitis ; lane 8 and 9, liver

cirrhosis.
4. MDAO|| ChHEt x| 318t Z{A}
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Fig. 5. Immunohistochemistry, using polyclonal an-
tibody against malondialdehyde, showed a st-
rong positive stain around portal and peripo-

tal area in severe chronic active hepatitis(E),

but weak or no stain in other groups. Fatty .

liver(A), healthy HBsAg carrier(B), chronic
persistent hepatitis(C), mild chronic active

hepatitis(D), liver cirrhosis(F).
o
27 )(free radical) @] A4 AA] ¥
..]
[+]

2E# 2 (oxidative stress) S A H}. Joigt F
2719 APe RAEAS fdstd T3
AWE dodle 8902 deA A, dEAR]
58 —ATF ZAEY Wt oz} 7 AR,
e g ke3lof) o]27171A] Tk AWo] FHr}
A BAEE FE7le g% A ZEF A
7108l gAY e dist fE71Yy
dggte AR HEZME vy F 4EA 9l
on a1 ogH d2e ¢ A, TS
(&, 7)ol Qg Y, Si¥—AAF &4 ¢
HeHE T AFYSEA(CCl) St 22 &
o 7HEG Fol AH-2 o ARA = A7) Ve
U5-o] AFHQ ARt JES vH &
A ghou}, el 7HA R, 7H4373H ¥ (hepatic ste-
llate cell, Ito celD), FHAE T 2|9} wjgo]

ol@2 9} 92l v BE HEEAMY] AFis} 45

I RAYET 5F o]&g FAFHY
W71 Ae g d57t Ews) gl we)
3 2B 27t q7EA] A THA 93
nite AE ¢ F WU HAS =23 st
2EH A HdH3H hepatic fibrosis)e] 23
AT U g AL e, s AEH
2o o3 whH(collagen) Azt HARZo]
Z7HE e M Rs o) A 98L ke
ARAEE 84 9 St Ravt oh?
ey 2EH AV 24ERE fiske 1A
9 3z AA#:keH(lipid peroxidation) 7}
deiA Aok AH7EA] AAel o3 A
shray SE Holu Felo)edt Ak (oxy-
gen radical) 9] =8-& ol 3 =22 7](hydroxyl
radical) & FA @t ol= At e tHEx 3]
A¥H polyunsaturated fatty acid)® Z g3l
A A I8LE Zefshal, tAMHEZ malondialde-
hyde(MDA) Y} 4—hydroxynonenal 5¢] ¥h3-4
o] £& dulls|=rt AAE o] MEY T Fo}
DNAS$} At &4& FAY 48 {2zl
S 7R, A d2810 3
IH-3k(iron-overload)!!, E23 8% (porphy-
ria) 2, AFHSHEAD Fo % THAFNA 237
£33 A3 el Aojshs Aoz gEiA
Atk A WejdeF 7)1 oFF wER|A
RAAT in vivo B in vitro 23] oJstA
A A slol o) AE B4 QulF|l=E mYdA
Az BHE FUHATILY TG 84
L FAd B3’ FHHMEE =3t TGF-
p13t & /33 Abo| EF)I (profibrogenic cy-
tokine) 9] FHIE F3 APl Aoz 434
cpM
meb] AP 2B oF XAk
R3] Fa% 988 81, MRSk oY
74 Qe <J3 Tt T AL &Ade] A4
ZYE= FFAH o2 GA QA g},
olgdt THA AAFiIsk= T wlo] A4

oX Mo rx ul
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BN ME K3 Aol B3] AA A<
o] Bt G VA 5 U FAY F Qo
vpojei 2 TES EFIF o7 Yl vy
AL o2 3 Paradis 562 A D213
th3k dAtel o5t Aol BAIgle] BE vl
T A gl A M-S dojui, ol Z
= MR8t TEHOE AT Aol AAHE
i3 )t} Venkataramani 5'7¢] 94 C¥ 7
HEAE o2 g AT Bt A He=
C¥ 199 173 R AA}IsE By
e AABZ Uk olo] ks BY 7HgolA el
A3 2Edg 20 98 didiMe £ Bl
e AReltt £ A7-94 TBARS(thiobarbitu-
ric acid-reacting substance) A} MDA th§
Western blot 3 HH 22| 5}5} AL Aoof ofsp
BE 9% $5EY W A ThAM e A
ARt Es] Yoldthke RS € 4 Ak

TBARS ZAke Ad#sts S4ske iF
7HE A5 olfEHE WeR, At FitsE
! MDA 4A% UG 2 71 stellA
TBA(thiobarbituric acid)$} ®¥hg3dle] W3l
A& 3= AL oS8 TBARS HAR=
A A3} B oolof 3 2GS F W
AoZ HuHI glomld A o P gjgh
HhYo] ztz g A e 7. 84 Relv|oke g
g4 gdsize Hud o A&sn dee
AN fdE FLAERE gdoge &
Zo] 7kt dAolxe] TBARS HAIE
43 7o gEA o, Az 23 L Ho)
§ TBARS ZAM €t 244 € Ad3S
BoFes B8 Huv) Jo 0, B A7 Fo
oJshd k2o A9 TBARSXE $3E=9 T4
54 TN dze(iy dAZEeA 2
A7hol vla] FH3A FUkEE AE BEFE
F Jdey 83 TBARSAE= zH F3b] frodt
Zpol7} iith 3 TBARSH| M xjol7t Qe &
A7 A= 7129 Suematsu 523 Higueras 522

o] THd BE @A NA dizTel vs 84
TBARS7} #2l3HA S7Hvhe Bude U
32| Fsterl, ole 71E9] AFtel F2 g
C¥ 7t Aol Aolyo] ok £ B
TBARSA9] d&s w& 4 Sl &I 4FN,
IAEFS, g M AYF R X8 5
st ke Aol 7t F3del| Aelzh g
o] oA A2 4 Yt B Aol of3hH
¥% TBARSX|$ 22 TBARS| 7] 4@#A|7}

= Aoz BYHAE, ol 234 F7ie

- 1Y TBARS7} ¥3 TBARSEZ wtgo] ¢+ &

g AR &ARE 47l 7led 83
TBARS Z3W9 A= mejsfof & Hoju},

FFTY T 854 oA A AatstE o)
7P wA #%¥sEa x3 TBARSA7F ¥
ALTR$} FaaArt e o2 nfof, 3
Fkste} 7hzZ o] Edgt JAMY FFNSE &
A7 A 9 & Ak A3 CF 3%
A2 e g Paradis 559 -tz 7
z23 9] AN} A9} 9] ST A
A7} Qe Aoz ®Hustn gk

£ d7ollA MDAoY t) 3t A2 518 1A
TR WA EEA heA A FEE #
el C¥ TEE Wde 23 Paradis 5%
o] Hyo} fARE L) & ) o] HEe7|d
(extracellular matrix) ¥} 52 %3 #(sinusoidal)
ME Fo 2 A& BYT ol IAAMAY
Fol &gt 9ol 7H3-5-484 (hepatic fibro-
genesis) 0] &3] = FYolrt nlo]yAA
BN A HFHEA N T
@Askdrks Havl glem 2| Venkataramani
e T CH a5 E A
AEe] A#3 a-SMA(smooth muscle actin) 2}
MDA thgt A& FAlol Aldgsle] x)An}at
3}Eo] A QaEe 290 HIFHER &
deEE FAHoE AABIY. ol A CH
HgelA AFukgo] &g Rojo) A A}
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3| dojubm] FR 9 IHAAE7 A3t H o]
HAFEE AYsE dAY] ABE AR £
dFolNE AAHIE R HHAR
A e #EE X3 94 BE 3t
oMz 71 FF3 AR A3t 3ol
YPg Aoz Aztd.

£ aFoA 17385 BAA e AF A8t
273 7§ Aol7} I Suematsu F2'-
1738% 8412 t34(compensated) 3 H|thA}
A (decompensated) 2.2 EF3td 2AHA3E
4% 23 A 178 F BRI 2T
Fo# Aol Yo, Bl BS B84
L $A e} FAKSE RO 2 djz=Ttol vl f-2)3HAl
7M. Eadlgin. & dFA APUF
ke 25 3ol & @79 Suematsu
9 AFAAZE v]Fo] Y TAEF A
AAle A Fert F3EkA] o, vt
735l Ad#AAs} S As & AUTH

Argses e 3 AR 5o 2R
AN st ] Aol oja] AAFtsht A
Ha% Y QF9e 2 EF3E dadvke o
o] ®Baz} iepo-R o]gjgt Az T4 voly
24 7rge] AglA FAsA ] dEE 7
4 e, AAZ Venkataramani 5172 Q€|
&9 Aggkgo] gle FFxY WY CH 74
gzl A g4keAIQl a-tocopherol S FHdte] &
A1 F9] 7443 ARE v wd A3 1 F-3}]
Agg A & Atk Busa o

HAEgHeoz B dydre w4 BY TEF
FTEY T E54 TEM ARSI &
W) dojum, o] 2Z 9 A3 I dFuk
S AL S & F YAk T=F ol7] A
AER Qle o 49 ] 7HESE wzvt
A2 oy A ISk HrEE WA=
ol Az, o]F YFI7] M
Afrste] A 48 sk TAGAIEY 84
stol g A7 FAA o]FojHol €& EE

oleld Yol FAel Bedske AX % FH%
Fzo] FAAL 7)Aol e Tl Bastelet
Az,

2 ¢

=X DA Ug Ak 2E g 20 gL
w4 2 S8 9% -8, 4384 1HEE

dE AME ¥wd F g#A Qo
FHZole oAH7EA] Aol o8 FEEe HdF3
HAd| 3} 2Eg27F Bt Bugn
gl 94 BY HABIAE MY AEd 2
Gl it Hrph dadtelel Azdn o4
dAEL WY BY 1HEE dxy 72w 83
ANA AEY 2EH 20 3 s AFH
3 A5tk Wy HEjlzAEtE o g
AWZHFL) 84, T4 HBsAg 7% 42K Car-
rer) 69, T4 A&4 7HA(CPH) 84, w4 &
4 9 (CAH) 264, 738 F(LC) 84E
Fo YA olE F AUE A3 A dojA
¥4 HBsAg ¥3c19eH, 4 854 71gde
B=(CAH-m, 109)%} FF=(CAH=s, 1692
ATt AdFskE 47 A8 —70C
WE Ead ¥4 2 234 gl Inzis
o] &3ttt ¥ 4 4 WF 23 YA TBA
(thiobarbituric ~acid) ¥HHoz HslE
(TBARS, thiobarbituric acid-reacting substan-
ces) S FAAOH, F& 2= vNde
BAEE 10 pge] @A) malondialdehyde
(MDA)9] tZ& IAE 0|43 Western blot
Yoz MDAE 3433t st Erjz3|
M MDAY HEE FA & o] 83ld 5449
alkaline phosphatase 2.2 WY 232]5}8} A2
34k An: @ A TBARS(nmol/ml) 8]
A& FL 5.1+ 09, Carrier 4.3+ 0.8, CPH 44+ 0.5,
CAH-m 4.5+ 04, CAH-s 59+ 0.5, LC 43+ 06%
227k 93 Apol= fIATHp=024). @ 23

ot ofx
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TBARS(nmol/g) 2] H#X)= FL 540+ 64, Car-
rier 51.1+ 159, CPH 639+ 29, CAH-m 689+ 7.9,
CAH-s 1754+ 41.5LC 226+ 512 CAH-so|A]
gETol H# sl %t (p<005). @ 3
TBARSX|= ¥% ALTX ¢} fod daaAr)
AATHr=0.5934, p<0.05) @ MDA th3+ Wes-
tern blot’d CAH-sTolA % bandE #&F 4
AN ® BH2A 53 HAME CAH-sTol e
9 9 FoFHo 2 MDA tis] A3k At
& HYoy YETdAME T Fgukse
TETL 7 Atk HE o)y HFHow A
BY 1ARF 53] 35 v B5A4 YA
223317 Gis] dojuir, ol ZZM A%
A FEersE A 9SS ¢ F ATk
G oln] AAIFHI = g Yl A 71+
3 np7A 2 o] 23t X Abshe HREkE
AYPAFE AAolg Az, o8 T3]
AaMe ko2 i fsle A8E Efé} A7t
e
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2z 8
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