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(FZE] HMY  BEIAIE & A 5L AR BB 4 (linear alkylbenzenesulfonate , LAS ) /N BUIF IS5 3 1F o J718
W 40 AR FR AR ICR Fl/)N BR$ 50 20 BEATLAlRE 75 125 43 S T8 X BRZEL R LAS IR (150 mg/kg) H1(300 mg/kg) | & 77 4 21
(600 mg/kg) , >R FHVE B 7718 , F54L 60 d, B 10 KFRE 1 IR, WEATH,60 d J5 FRELALSE, TR 2R 50, 4805 BEA= A 2T 5 Ao )
T2 R AL WAL B (super oxidase dismutase, SOD) (% bt H ki 2L i ( glutathione peroxidase, GSH-Px) (N [
(malondialdehyde, MDA ) B2 i & i ( lactate dehydrogenase, LDH) & —4%8 L & & ( nitric oxide synthase, NOS) JLFIHE#5
Ko SR SEmR R, & 2N B BUAS RIS 8 AR BT 6 1 4K G5 L 208 (P < 0. 05) 1%, v | v 77 k241 JHF U R
S5 (6.25£0.38)% . (6.94 £0.52) % F1(7.42 +0.44) % , YW B & FXHIRL[ (5.32 £0.58) % , P <0.05 ] ; g FR24 6
AR A AN RV R E (0405 , o 700 e ZEL 0 K e SCRIRAE IS8 FE Il 42 s 5 %0 BRZFLAR L, 4% 50) 2 21 IF 2 23 MDA %
I B, SOD A GSH-Px 15 Py B B &K (P <0.05,P <0.01) ;5] , LDH 5 NOS 7§ P4 s (P <0.05,P <0.01) ;
g5 LAS Redlabil/ N BRAR BT 134, WAL 28 — e B4 , 52 i A 4 Ak T g
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Oxidative damage of mouse liver induced by linear alkylbenzenesulfonate

Zhao VVG:IlhOHgl , Zhang ]iangu02 , Jiang Chengmeil (' Department of Nutrition and Food Hygiene, Faculty of Preventive Medicine,
*Department of Anesthesiology, First Affiliated Hospital, Bengbu Medical College, Bengbu, Anhui Province, 233030, China)

[ Abstract | Objective  To investigate the oxidative damage of mouse liver induced by linear
alkylbenzenesulfonate (LLAS). Methods Forty healthy ICR mice were divided into 4 groups using the method
of simple random sampling, that is, control, low-dosage group of LAS (150 mg/kg) , middle-dosage group of
LAS (300 mg/kg) and high-dosage group of LAS(600 mg/kg) respectively, with every group including 5 male
and 5 female mice. The test mice were administered by gavage for 60 d. The mice were weighed every 10 days
and their behavior were observed. After 60 days, the mice were killed and liver index were calculated and path-
ological changes were examined. At the same time, the activity of superoxide dismutase ( SOD) , glutathione
peroxidase ( GSH-Px ), lactate dehydrogenase (LDH) and nitric oxide synthas ( NOS) and the content of
malondialdehyde (MDA) were detected. Results  LAS treatment at different doses for 60 d resulted a reduce in
body weight gain, even in the change of decrease in body weight ( compared with the control group, P <0.05).
Liver index of mice of the different dosage groups was increased [ (6.25 £0.38)% , (6.94 £0.52)% and
(7.42 £0.44)% compared with the control group(5.32 +0.58)% , P <0.05]. Pathological examination
indicated that the damages of liver were found in different degrees. Hydropsia, spotty necrosis and sinusoidal
congestion was found in hepatic cells of high-dosage group. The content of MDA and the activity of LDH and
NOS in hepatic tissue of LAS groups were increased remarkably, while the activity of SOD and GSH-Px was
decreased obviously ( compared with the control group P <0.05, 0.01). Conclusion  LAS inhibits the body
weight gain, injures hepatic tissue and influences oxidative ability in mice.
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BB o HL 2R 8 R 40 (linear alkylbenzenesulfonate ,
LAS) J&— i B B8 AU R T 335 1 01, A 0 4500 1) 32 22 A
57o LAS Ak Aa s , AN G WA, XE LA B , Bl D6 %
T A 7 Rl X PR EE 1 5 Y o B H AR W] SE T H
FIf B LR B A ARV 10 mg LI BT
Y SIS RA T A R A W, LAS X 3h i) e N —
EAFEM . EAE, GeE R 5L 15 Je I 5 ot
NEWA FEEHE S IEANTEAR, BHALHEAE R,
AHIFFE R 4577 B LAS 38482 60 d XF /R B B ik,
B B/ B AR I ] 422 fik LAS, X/ BUTF
AR A T S AR AR R T s e, R DR — 4 Ak
RO (NOS) S LR i & i (LDH) (14846 AR, 48
7 LAS /)N B 2L 40 35 4 T SR, XHB T T 4K
FRuR AN 2 2 A EA 2% 5 L

1 #R5FE

1.1 &AM AE

Lr 50 LAS; B s —HR A i s I AR s P2 D
DL R30I 84 o 7 o0 M atiaalsng, i B iR R 22 el R A v .
FE ALY AL i (super oxidase dismutase,SOD) 2B H ik i3 & 4k
Wit ( glutathione peroxidase , GSH-Px) | N —-J#% ( malondialdehyde
MDA) FLF& i & B (lactate dehydrogenase, LDH) | — & b & &
fif} ( nitric oxide synthase,NOS) K 2 Ty 1 35 13 I 58 115 B0
A S AR ) LRI i 7 i, 7 At 5y 20090531,

L1.2 {44 722s B3SO R ( L BTALAR )
FA2004 17K (R RS B IR AR ) s DYS9-T B,
P IHALCT W ZH A T]) ; KDC-160HR (5 3% 7R 2
OHLCRRATHN A R ) 5 YL, [ 080 7 AL E 4T ) s B-80
IR AL B R2 3R ) s PM-10ADS g 34T 4 BAHAY
(Olympus A ], HA) o

113 sS2mghyy 40 HEEREMUARE ICR i L, E BERF
PR (28 £3) g0 W A B RURE B BESE R S W) b, i i
R, H A% IE S 558 sexk (F5) 2008-0010, 3h 4 5 IR 4
(22 £2)°C MXHBEE R 65% , B PO,

1.2 %7

1.2.1 LASFIRHIEE  AHISEFER LAS f5] e 2
ARSI B R LI YERE, IE4E S T miahE .

1.2.2 /NERUTHBAEAL ICR FUNER 40 H B HERF, H A
TFE 1S R Al BEHLIRE D 520 i 4 DSR2, A2 10 H,
WE HEAF 5 23 50 O TE R R R AIGR] R4 (LAS 150 mg/kg)
il (LAS:300 mg/kg) Filfs 7l 20 (LAS :600 mg/kg) , R F
B 73,3 SR 2H 4300 L 150,300,600 me/ ke 4511 i i 22

7

B 60 d, ¥ BRI 0.1 ml/10g, IEF X RA L THEA
PHERK . A 10 RFRE 1,60 d J5 R, FHE F AL 2E , B
I, VA Az R K w43 8 J8] B NG iy B 4 4l 40 241, DR AR IR
TR A5 L7 R 7 FR AT o o, 11580/ B TP R
B, —FB5 BRI E AP R, — 4 AL 10% [ ST, e
THICHEHT o

JHAE 2R 5 =%ﬁ x 100%

KFHE (g)

1.2.3 R4l 42 g% BN B WA [R] 7 20
4 °C AR IR BRI, FIURAA T, Ptk 10% PR s vk (3]
FE 12 hy A PRV WK GBI R AL ) R TR AR G
o e g R I B, IS 3 R TR IRAR T gtE 15 h s
BT MEE,
1.2.4 JFHASHHS BB TNE, Fre, in 4 C A= RER
IR B 10% 413, T 3 000 v/min #.0 10 min, B FIER,
R A G R, K LU R #8545 /N BUHF A 2U5) 3% MDA &
SOD .GSH-Px .LDH J% NOS 4,
1.3 %t

FH SPSS 17.0 B4 T4 A B . H00HE L IE S PR 50, 45
RH x x5 R, TR E R I 22500 M g K.

2 HR

2.1 LAS 33y RIMAT g 69 %70

TE 3 X BB /N BRULE S 05 7 v oA HH B o 6 B, LASS 46541
BA/NRIIA RIS R4 eSS 18 KL%
FIEELH/IN 30 d LUS , B0 [ R BE 94T 3R 22, B B il TG
e, LR/ B 33 d i, a2 1 FUBEE /N BRI RR Af AC
2 d JRBETS M A B M A IR, S A — 2 AL, S
T RE AR ME 515/ BB
2.2 LAS st SRR E I #H oM

BHEA/INERIEE 10 d Z P, PR BT K, 4% 20 1]
FRTRENE(P>0.05), N 20 d FFHG A b i 700 B 4L/ B
R A B, o R 2/ U 30 d R B4
B HA B PG (P <0.05) 540 d i, 5 41/ LA
JREAR TR A 41 (P <0.05) ,60 d, 5 55 4/ RUA R K T
AL (P <0.05) , 7 BH A Bl 30 ek 399 1, A0 3R 42 9% 1 328 4 Dok
b HEE B R R R R, R L,
2.3 LAS 33/ RIFIE 2 #0893 vh

INEREE 60 d 5 A i R e LA R B S TR
HBZH[ (6.25+0.38)% .(6.94 +0.52)% . (7.42 +0.44) % wvs
(5.32+0.58)% ,P <0.05] 5 @2/ RUIF R B804 T11%
FIRA /N (P <0.05) 5 @l 4L G B 2% 5% (P >
0.05),

F1 LAS/MRARESHEERENZM(g,n=10,x£5)

215 0d 104d 20 d 304d 40 d 50 d 60 d

Xif e 27.0 0.7 29.4£2.6 33.4£0.9 34.0£1.6 35.2£1.3 36.8 £0.8 39.4+1.1
I A 26.6+1.3 28.4+2.0 29.0 £1.0° 30.0 +2.0° 31.6 £1.9% 32.2£1.1° 31.4 1.3
rh ) 2 26.8+1.6 28.0+1.0 30.0 +1.2° 29.6+1.1% 29.2 +1.34 29.6 +0.6% 30.6 +1.72
R A 25.8+1.3 27.6 0.9 28.2+1.3% 29.5+1.0% 29.2 +1.6% 29.0 +1.94 28.7 1. 4abe

a:P<0.05, 53 B4 E ;b P <0.05, 547 2045 ;¢ P <0.05,5 ¢ A1 F 40 0b 4%
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A:BHMFAERIFE (x100); B:af k(@) AT E B oo, 75 (0) AP MARE, 37 F 200 ST 20 JK Y BT £ 7

B (C]

ME (x400);C. 55k (4) AP SRR, & A T LKL ((x400)
EH1 SHEANERFELFEENE (HE)

2.4 LAS 3/ RAFIELLLT & 5 09 %R
BT WEE/NBUFE O] ] & 30, 16 0 B2/ B 2
ZUANMIIE S o 1T LAS 450 8 25 /) BUI 2 240 0 24 52 21 A [ 72
JEE RS , 20 70k 2L/ T 200 M52 30 ) 45 47 D) S8 P S 4 4
SRR AP SEFE L 5K, B AUIR IR T, ik L 4 R0
LI T,
2.5 LAS s/ R AF48 48 MDA 4% .SOD ,GSH-Px %
RS RA
H 2% 2 AT, /N B Ak LAS 60 d Ji5 41K s R E AL A
21 MDA F 3l o & FXHIRAL (P <0.01) ;7 = il i MDA
FRIR TR (P <0.05) 5 a5 ik 41 ) JE W B 22 S
(P>0.05),
%2 LASX/MNRATAEAZ MDA &8 .SOD GSH-Px
BRI (=10, v £5)

415 MDA ( nmol/mg) T-SOD( U/mg) GSH-Px(U/mg)

X HRZH 4.59 +0.40 265.14 £11.75 1350.43 +113.67
Rk 2H 5.69 +0.41% 236.51 +6.27* 1283.85 +83.02
R AL 6.39 +0.23> 223.57 +6. 84 990.99 +99. 972
[=EE e 6.34 £0.20% 204.83 +3. 48bc 935.17 £107. 172

a:P<0.01,5 s B 2Ak4;b: P <0.05, 5&A A4 ;c: P <
0.05,5 4 % &4tz

SOD TFHPELEH Ay A% H | i R e 2/ BRI 4148 SOD 3 1k
PIWI AR T X IRAL(P <0. 01 ) 5 iy A LI A%, R ALk,
B LAS A3 i, FPEZLZY SOD & MERRAR AN

GSH-Px {1« | e i e 41/ BRUTF2H 21 GSH-Px {5 1 2 1]
AR B AT 2 (P < 0. 01) 5 IR f 41 45 % AR 21 22 1)
Kb Rl LA G 25 S (P >0..05) o
2.6 LAS /s S AF284% LDH & NOS #9337

/NEAEH 60 d DU, R4S 5] 9K LDH i 1Ry
P o T X AR ZE (P < 0. 01) 5 IR B2 4 5 0 B2 1) P el 2 5
(P>0.05); 4% 5 2 2 [, i 70 2 TGP R 4 (P <
0.01) 541K | i)t 4 B v g A7) o 4L 1) TE W M 2 5% (P > 0..05) ¢
NOS 254k 55 HAAAH L AR L R0 2 NOS {7 4 2 35 T
(P <0.01) ;2% 5 5 41 b, il B A g TR R B4 (P <
0.05,P <0.01) ;% R AR W] B 2255 (P >0.05) , L3 3,

%3 LAS 3/NRAFEZ LDH #1 NOS SEMRIE N (n =10, x 5)

2157 LDH(U/g) NOS(U/g)

X HE 20 13 760.32 +3 924.98 264.8 +37.8
[%alkez) 17 796.09 £4 579. 11 379.4 +64.72
R Rl 21 356.96 +1 597.032 446.8 +90.9*
[EpE ! 24 232.32 +1 815.37: 588.2 £94. [ abe

a:P<0.01, 5B ks;b: P <0.01, 5AH F A ;e P <
0.05, 5+ | & 4k 4

3 g

A S 2 B LAS A /) A 5 38 K 32 3 401 4
BT R /N BRURPAIE A A, AR G TG B 8 B AR
HEARA, ANAEAR I SRS AR MDA B S 389, $t 48 AL A8 A
SOD ,GSH-Px B i, [, LDH FI NOS 3% 4 B &2 334 /i .
SO0 S AR e 94K A B A T R S — R
TR, AT B2 5 22 Fh R 250 0L IR B2 IR, A4 £ 8L T
A IhfE ACIAIRE R AE AL L4 . T 2R B Ok AT e e
JFRE B b R g A FE i 45745 4k . LDH I NOS i P 1)
A5 RN BT I L 7 2527 1048 Ao 7T D i Rt At
EHS

BEATR A B, 4 IR I NIH Bt/ RAKH AR
RV B P LV RS, e L B 5 50 4 .8 R
JFFRE 2 B H Tk iR D5 ( GR) 48 ik ok 480 1k 4 1l
(GSH-Px) i J7, 45 5 @R , 4 ¥ J¥ 41 9 GSH-Px i Jg
RILEA BN (P >0.05) o ABFFE 5L B R B
S, /N BRUE K IF [) B ik LAS 01 60 d, 4550 4 4/ BUFF
513K GSH-Px 3% /1 8.3 T W, [ SOD i J1 3% F I,
MDA &5 5 7Hi5 , 20 LAS "% % /N U241 81k
7 3, A ) P R I 2 T R R SR IR A )
JEE . 52 EFREs RS, B R R AR5
LAS Fl4 i TR, 76 FH Bt ) T RT% . ASBFRe LS
SRR LAS TP /N, (H K S04 fi, 4 02 I 09 s
FAER B A T R X A B X B, SRR FRATTAE H A
P I HR 8 P i R R . FRATIAE
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RTHITESE ) P g 5 LAS ot SR (10 4= 58 B 7 B L i
75 72 A T S0, LAS S SR i 2 4 A, D PR T
BE M F1 S 2 RN 45 R . Ik A A ST LAS
X5 I 2L 47 B B PRV TN % B, LAS 25 BT S 8U1F
HA AL, 5 AP 45 R — 2, SOD, GSH-Px
AN N 3 B AP AR A, LTS 0 A S e T HLIA
W5 R RE T Y S MDA R e A i 4
FE Yy, A R E AR B T LAY s A i R
T A6 TR A A g AR D fEF A
PSR, [ 2 W RONG R A d 1 AR
FH 33 e b 14 7K SF- T Sz ke JHF 200 08 £ Fy A g
TE 5 SERF S P S HE — A5 K6 I LAS X I £ R 45 4 10
AN

WFgEt T R, AR SEE LDH Bl A 44138
wh, DR AT S 0 L3 T LDH T A4 B B 2 ik
A OB 19 0 K I 3 P LDH {6 2 T AN R 4140
R L AR SR 04 05 1 5 DL R, A
LDH 35 £ 5 46 00 BT 21 4150 3% b LDH 35 1, g
SR BE T BE BRI LAS X /N BUFFZH 40 LDH 35 4 14
SEMR, HAZO7 TR A TR B AEUHO AT S 1 SO A5 32 At A
R A T — g

Xt NO 7545 Tl 5 & LE K 8 vk 14 1 0 i 47 4
B NO VERy— P 5 Z2 1) 40 i A5 1, B 45 Fh AR 2
TIRE, A NO TEVF 200 i 4 Jig i F P it 324 1,
VFZG B T P P A NO AR Bl el s, A
FAN T NO AT 0 40 i 2ok A S B, 4 A% IR
g M IR A 2 5 A e i . FRATTEASE
B rhiiESE LAS 1] {45 50 4 4 /N BUIF2H 41403 h NOS
FERUEI N, 48R LAS S B0 IT 4 U 5 1 7 ]
BEA NO A, B, A B Iy LAS X/ BUIF4141
AR BB 2 — AT RE 3 A G NOS AR K &
NO, 5155 26 1R AR G T , e B A ML o 28 i —
LW A REFF B SE

25 b4, LAS A] i 5255 /)N BRUA EE 3 K 32 2140 ]
ol B AR I e ek A Aol /0N BRI A R, 400 i i A=
15, BN BT S K A AL RE JT R I LAS Ny
KAV EZ 7, AT 2 KA i
K (77 58 T ) RIS, s J T VA R R A T, AR
T A2 A F2 4 a5t
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