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WE: [ By ] THRERRE AR A 4R B 48 F A4 AL BE ( Cw/Zn-SOD ) #n A4 Bt ik it # b 47 B8 ( GSH-Px ) 1
HERAEBMEINXR, B HEERBEA P FRAGRELREFWER. [FiF] HERERHFFRK 1334
b T Ky R (AR K AR 1) 41 25 () A 1] 41 108 5] ), K 1 4 -k TR B AT 2 (38 4 ) Fr AT AR 4 (- h B
JE TG 0 A3 B Fn o 2 IR 4127 ) ); e AR A B B AT 34 B B RS T B RE N A BB AL, R R0 Z At
S4B L, RS2 E O OE £ B PCR % 40 Cu/Zn-SOD mRNA F2 GSH-Px1 mRNA % 3k, b % 3% 46 Il SOD . Cu/Zn-SOD 71
GSH-PxE /1, [#%] S8 4AWE, R4 Cu/Zn-SOD mRNA 71 GSH-Px]1 mRNA %3 23 W & # & ( P<0.05 % P<
0.01); 577 X4/ 6 4 %2, FFF 41 Cu/Zn-SOD mRNA & & B A5 (P<0.05); £F 04 LR ZREHITFE L,
5 ¢ BB 2H A0 X 4E % ) 41 b %S, BT 41 SOD . Cu/Zn-SOD F GSH-Px 7% 7 35 ¥ & 1% ( P<0.05 3 P<0.01 ); 5 T ¥ B iF s
YL B, B TR 41 SOD # Cu/Zn-SOD & /1 A B T £ (P<0.05), T & Z i 4 = # 8 E 7 9 B T (P<0.055 P<
0.01); 5% E R4, ¥ ZEM %4 SODEH ¥ B KK (P<0.05), Cu/Zn-SOD #1 GSH-Px1 # &k 5 4 15 22 /£
EEMA(P<001), BeiE H 5 FHGREE fiAX(P<001), HEEFRF 5HBENHE AL (P<001), [£#k]
A3 7] #3833 45 Cw/Zn-SOD i GSH-Px1 Wy ¥ Tk kAP B AT N, S5 P EFFHNRLELE.

KR A da; B R AERAMY S IEE; ST R Ly BE; TRk ; BE D JmEIXTRATA

Relationship between Arsenic Liver Injury and Transcriptional Expressions and Activities of Cu/Zn-
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Abstract: [ Objective ] To analyze the correlation between the transcriptional expressions of Cu/Zn-superoxide dismutase
(Cu/Zn-SOD) and glutathione peroxidase (GSH-Px)1 and their enzyme activities in peripheral blood of arsenic-exposed population
from a coal-burning area, and to explore their effects on the development of liver injury in endemic arsenism caused by coal-burning.
[ Methods ] The arsenic exposure group consisted of 133 people exposed to arsenic (including 25 non-cases and 108 cases) who
were selected from the area with endemic arsenism caused by coal-burning. The case group was divided into no obvious hepatopathy
group (38 cases) and 2 hepatopathy groups (including 43 mild and 27 moderate-severe cases). Another 34 normal persons from non-
arsenic polluted villages were taken as the control group. Peripheral blood samples were collected from all subjects. The mRNA
expressions of Cu/Zn-SOD and GSH-Px1 were detected by real-time quantitative reverse transcription polymerase chain reaction
(qPCR). The activities of SOD, Cu/Zn-SOD and GSH-Px were detected by chemical methods. [ Results ] Compared with the
control group, mRNA expressions of Cu/Zn-SOD and GSH-Px1 in the hepatopathy group were significantly higher (P <0.05 or P<
0.01). Compared with the non-case group, Cu/Zn-SOD mRNA were significantly higher in the hepatopathy group (P <0.05). There
was no significant difference among case groups. Compared with the control group and the non-case group, activities of SOD, Cu/Zn-
SOD and GSH-Px decreased obviously in the hepatopathy group (P <0.05 or P<0.01). Compared with the no obvious hepatopathy
group, activities of SOD and Cu/Zn-SOD significantly decreased in the mild hepatopathy group (P <0.05), and activities of SOD,
Cu/Zn-SOD and GSH-Px in the moderate-severe hepatopathy group significantly decreased (P <0.05 or P<0.01). Compared
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with the mild hepatopathy group, activities of SOD significantly decreased in the moderate-severe hepatopathy group (P <0.05).

Transcriptional expressions of Cu/Zn-SOD and GSH-Px1 were positively correlated with the degree of liver injury (P <0.01);

however, their activities were negatively correlated with the degree of liver injury (P <0.01); and there were negative correlations

between the transcriptional expressions and the activities of Cu/Zn-SOD and GSH-Px1. [ Conclusion ] The transcriptional expressions

of Cu/Zn-SOD and GSH-Px1 may respectively influence their enzyme activities in arsenism; and a lower level of such enzymes may

participate in the development of arsenic liver injury.

Key Words: endemic arsenism; liver injury; coal-burning; Cu/Zn-superoxide dismutase; glutathione peroxidase;
transcriptional expression; enzyme activity; case-control study
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RNAiso Plus, PrimeSecript™ RT reagent Kit #1 SYBR Premix

Ex Taq™ Il ( K % TaKaRa 2\ ¥ ), SOD. Cu/Zn-SOD Hl GSH-Px

B (At EERAE Y TR ST T ), IR 2R R A ( 2
Amersham 23 7] ), CFX96TM 52 1 52 & PCR 1% ( 3 [# Bio-Rad 2%
F] )L MQX200 BB AR ( 321 Bio-Tek 23] o
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S RNA 1pg. 5x PrimeScript™ Buffer 4 pL, PrimeScript™
RT Enzyme Mix I 1 pL. 50 pmol/L Oligo dT Primer 1 pL.
100 pmol/L. Random 6 mers 1 uL., RNase Freed H,O fill % 20 ulL,
37°C 15min, 85°C 5s, 20 CA# 1. 846 K 5 1L W 2\ =) ik
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( 3% ), 5-TGGTGAAGACGCCAGTGGA-3’ ( "F i ), 25 puL SZ it
PEEE i PCR SR ZR %5 12.5 uL SYBR Premix EX Taq™ (1 x ),
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HEBE T K. NS 95°C 30s, 95°C 55, 60°C 30s H: 39 M
R, PG e e il A TR A oA . A FEAC T A 39K,
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Manager A4 (version 1.5 ) K Pfaffl Method 2> =X i3 47 Cu/Zn-SOD
mRNA 1 GSH-Px1 mRNA Fixf ik 400,
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AT IR BB W T o 5 BR A 4, B A Cu/Zn-SOD Tl

GSH-Px1 mRNA AH X} 3% 15 5 3 W] 2 T} 55 ( P<0.05 5 P<0.01 );
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YR TR (P<0.05); AR 112 0] i 22 5 G 12
B, W&k,

F1 B REEANBSNE A Cu/Zn-SOD mRNA F1 GSH-Px1 mRNA ik [ M(Q~Qy )]
Table 1 mRNA expressions of Cu/Zn-SOD and GSH-Px1 in peripheral blood of arsenic-exposed population from a coal-burning area

i %k Cu/Zn-SOD mRNA ARXS ik i GSH-Px1 mRNA FHX ik it
Groups n mRNA expression of Cu/Zn-SOD mRNA expression of GSH-Px1
%of BE2H ( Control group ) 34 1.8401(0.8522~4.8787 ) 1.5544(0.9248~2.6462 )
I X AR H141 ( Non-case group ) 25 1.9412( 1.1356~2.3794 ) 2.2449( 1.3604~3.0646 )
JGHA B AP ( No obvious hepatopathy group ) 38 2.7292( 1.7337~3.7034 ) * 2.3256( 1.0766~4.9786)*
12 2 ( Mild hepatopathy group ) 43 2.8880( 1.8954~4.6403 ) *4 2.7538(1.5637~4.9063 ) *
HBE 4 ( Moderate-severe hepatopathy group ) 27 3.4098( 1.8404~6.0785 )*4 2.9063(1.4971~5.6973 )**

[ £ ]*: Mann-Whitney U £ % ( Tested by Mann-Whitney U ), 5 Xt & 41 th % ( Compared with the control group ), P<0.05, **: P<0.01; *: Mann-

Whitney U £ % ( Tested by Mann-Whitney U ), 5 7 X 4 7 7] 41 th 2% ( Compared with the non-case group ), P<0.05,

22 i ¥ SOD. Cu/Zn-SOD F= GSH-Px & /1

R JHE45 5 FR 3 (R N, SOD . Cu/Zn-SOD H1 GSH-Px 1 113
WA S50 BB L, AR B2 2H SOD A1 Cu/Zn-SOD i 7134781
WEAL(P<0.01), 1M GSH-Px i& (LA . A B i 418
FEAIE(P<0.01); 5 IXARR BIAL e, e . R e 4l 3 Fh

W% 77 0 B ( P<0.05 8L P<0.01); 5 JCHA AT 4H e
B, RIS 41 SOD Hl Cu/Zn-SOD 1% 1181 i R [ ( P<0.05), Tfii
R RS A 3 R 1 2B R R ( P<0.05 8 P<0.01 ); 5
TR AR LA, PR AR SOD 3% 1A B A% ( P<0.05),
W2,

K2 BEMBEANBEMFEF SOD, Cuw/Zn-SOD 1 GSH-PxiE /1 (x+s)

Table 2 Activities of SOD, Cu/Zn-SOD and GSH-Px in serum of arsenic-exposed population from a coal-burning area

2159 ( Groups ) B (n) SOD( U/ml. ) Cu/Zn-SOD( U/mL. ) GSH-Px( U/L)
XJBEZH ( Control group ) 34 105.42 + 12.01 70.29 +10.38 192.42 + 44.06
I X B4 ( Non-case group ) 25 94.90 + 14.89** 60.23 £ 12.23** 186.53 + 33.66
JCIH 2 AR 4L ( No obvious hepatopathy group ) 38 91.53 + 13.25** 56.25+ 11.97** 181.80 +32.58
T R4 ( Mild hepatopathy group ) 43 84.63 + 13.17**4A% 50.64 + 8.50 **A4* 166.55 +35.20**4
R 2 ( Moderate-severe hepatopathy group ) 27 76.79 + 10.13* ¥ 445 a 47.63 £8.75* ¥4 163.04 +39.39**4*

[VE 1**: LSD-¢4: 30 ( Tested by LSD-¢ ), 5 *f B 41 kb, %% ( Compared with the control group ), P<0.01; *: LSD-t# % ( Tested by LSD-¢), 5 7 X 4F J 7] 41

H 3% ( Compared with the non-case group ), P<0.05, 44: P<0.01;

“o LSD-t A B, 5 6 ¥ B R 41 3K ( Compared with the no obvious hepatopathy

group ), P<0.05, “*; P<0.01; *: LSD-t 43 ( Tested by LSD-¢ ), 5 % J& Ff 7 4 . 2% ( Compared with the mild hepatopathy group ), P<0.05,

2.3 $ME fod Cu/Zn-SOD A= GSH-Px1 4% 3 & ik 5 857E S 09 % %

FHIEHE AT 45 S22, Cu/Zn-SOD F1 GSH-Px1 % 3% 3236 5
PRSI P 2 R 0 B S IE AR S, AR R B 0.278 Tl
0.224( P<0.01 ); Cu/Zn-SOD Fl GSH-Px {F J7 15 18k M 104 i o 5
JHA0L 3 7 B8 2 B0 RE G, AH G R B0 31l —0.617 F11-0.278 ( P<
0.01 )o Cu/Zn-SOD F GSH-Px1 mRNA % 5 3535 5 HIE 11 2 11
FHIE, AHIE R E 9 —0.346 F1-0.248( P<0.01 ),
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