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Studies on the effects of antioxidant agents on prevention and treatment of lead poisoning and its mechanism
GUO Bihua', ZHANG Xing hai’
(L Department of Biologys Xihua Normal University, Nanchong 637002 China; 2 Department of Applied Biology, Zhgiang
Institute of Economic and commercial Technology, Hangzhou 310012,  China)
Abstract: Lead pollution is a serious public hazard all over the world. In the past. lead poisoning was mainly treated with

chelating agents. As lead ion could aggravate injury of free dicals to cells therefore, supplementary therapy with anti-oxidant agents

inprevention and treatment for lead poisoning has been become public concerns. Hfects of anti-oxidant agents such as vitamin G

vitamin K5 methionine, ethylcysteine, lipoic acid, selenium, zinc, taurine, tea extract, etc, in prevention and treatment for lead
poisoning and mechanism of lead-related injury in cell oxidation are reviewed in this paper.

Key words: Lead poisoning; Anti-oxidant agent; Chelating agent

’ . C b
s s C C B, ’ ,
H s , CaNaEDTA DMSA
5 C — 0
, [3l
s E ;
’ ’ 4 ’ ’ E &
s s (ATAD) s & Y- (ATA)
’ ’ 3 E
1.2
1.1 C E
C (, . Flora (561,
C s s [GRD B
C s (  AILAD GSH, )
12 1) C }) ~ H )
. Paredes
. 2002— 11— 14 : 2003— 10— 21
: 3 : 17)
(1971—), , s s ’ ALAD ’

’ GSH ’



2004 4 17 2 Chinese J Ind Med Apr 2004 Vol. 17 No. 2 ° 101 -

, [17 X
1.5
1.3 .
(=13 N- (NAC) . ,
s . FErcal s s
N . 1998  HeB
, ; (21 SOD
CHO ( ) L5, , ,
CHO , N
(HO ; SOD. GSH
CHO MDA CAT . . (21,
NAC ; NAC -
GSH/ GSSG , NAC
. Gurer (g
2 000 mg/ kg F334 5 5 mmol/ (kg° ,
D N , EDTA D-
N- 27.3%; N .
92 8%, MDA . .
. CAT & . GSH .
ALAD , . ; ,
. ALA
i NAC MDA .
GSH ALAD . 1.6
, Ned R N- (a- )
Fischer344 . N s ,
GSH . ; ,
[23 s
1.4 ; .
(IA) , .
(DHIA), .
, LA/DHLA Neal R (4, CHO
(819, TA  DHIA , CHO .
. , E MDA . GSH ;P34
GSH , 1A NAC , . NN .
LA , .
. NAC . . .
2 000 mg/ kg K334 5 , .
25 mg/ (kg°d) 1 , N 1.7
, 6 [ 25, 26 s
3 Gurer CHO Fischer344 (29, s
LA Fischer344 CHO GSH . . .
MDA , . NN .

, 1A (21 HepG2  PCI2



° 102 ° 2004 4 2 Chinese ] IndMed Apr2004 Vol. 17 No. 2
) HepG2 0 )
PC12 ,
PC12 , , .
(EQ) (ECG) 23
PC12 GSH/ GSSG , 231 37 Ribarov
(EGO) , ,
Hy0, s
2
21 [28~33 .
, ( 232 [3-4l ,
) H )
) - (3 ATAD) SOD. CAT. GSH-Px
(HS), hE ¥ (SALAS) , (
.’ o ’ ) b
SALAD , & . & -6 ; -6- (
MH70~-80 , & ) , -6
, & , NADPH,
b & b 2 ’
, . ¢ -6 NADPP ; , SOD. CAT.
GSH-Px,
, GSH-Px , NN SOD  CAT
) & ,
DNA’ ° . ’6’
292 [33~36 3
. D
’ H (2)
H 5 (3
. . i@
(MDA ); , .

[ ] DhavanM, Kachru DN, Tandon S K. Influence of thiamine and ascorbic



2004 4 17 2

Chinese J Ind Med Apr 2004 Vol. 17 No. 2

103 -

[9

[10]

(11

[12]

[13]

[ 14]

[15]

[16]

acid, supplementation on antidotal efficacy of thiolchelators in experimental
lead intoxication [ J] . Arch Toxicol, 1998, 2. 301-304.

Simon J] A, Hudes E S. Relationship of ascorbic acid to blood lead levels
[J. JAMA, 1999, 281 2289-2293.

Levander O A, Monis V C,
vitamin E- defi cient,
372.

Dhawan M, Fbra SJ] S, Tandon S K. Preventive and therapeutic role of
Biomed Environ Sci, 1989, 2.

Ferretti R J. Filterability of erythrocytes from

lead-poisoned mats [ J] . J Nur 197, 107 363

vitamin E in chronic plumbism [ J] .
335-340.
Jindal V, Gill K D. Ethanol potentiates lead-induced inhibition of rat

brain antioxidant deferse systems [ J] . Phamacil Toxicol, 1999, 85:
16-21.

Flora G J S, Seth P K. Beneficial effects of S-adenosyl-L-methionine on
aminokvulinic acid dhydratase glutathione and lipid peroxidation during
acute lead-ethanol administration inmice [J]. Alcohol 1999, 18. 103
108.
Paredes SR, Juknat de Geralnik, Batlle AM, et al. Beneficial effect of
S-adenosyl-L-methionine in lead intoxication: Another approach to clinical
therapy [J]. Int J Bionchem, 1985, 17 (5). 625629.

Sochmaa J, Kole J, Vrmana M, et al. Cardioprotective effects of N-
acetylcyseine: the reduction in the extent of infarction and occurrence of
reperfusion arthythmias in the dogs [J] . Int J Cardiol 1990,
Armoma Ol, Halliwell B Hoey BM; et al. The antioxidant action of N-
hydroxyl radical,
superoxide and hypochlorus acid [ J] . Free Radical Biology Med, 1989,
6: 593.

Fermari R, Ceconi C,

28 191.

acetylcysteine:  Its reaction wity hydmwgenperoxide

Cwrello S, et al. Oxygen free radicals and

myocardial damage: protective wle of thiol-containing agents [ J] . Am J

Med, 1991 91 (suppD: 3ec.

Bett WH, Zhang Y, Horowitz J D. N-acetylcysteine and captopril
inhibit but S-nitroso-N-acetyl cydeine stimulates human neutrophil free
radical production [J]. Cimlations 1993, 88-90.

Ottenwalder H, Simon P. Differential effect of N-acetysteine on excretion
of the metals Hg, Cd Pb and Au [ J]. Arch Toxicok 1987 60
(5): 401-402.

Banner W Jiz Kod M, Capin DM, et al. Experimental chelation
therapy in chromium, lead, and boron intoxication with N-
acetylcystenine and other compounds [ J] . Toxicol Appl Phamacol,
1986, & (1). 142-147.

Ercal N, Treeatphan P, Hammond TC, et al. In vivo indices of

oxidative stress in lead-exposed CS571/ 6 mice are reduced by treatment

with meso-2, 3-dimercaptosuccinic acid or N-acetyleyseine [ J] . Free

Radic Biol Med, 1996, 21 (2. 157161

Ercal N, Treeratphan P, Lutz P, et al. N-actylcyseine protects
Chinese hamster ovary (CHO ) celk from lead-induced oxidative sress
[J] . Toxicolongy, 196, 108 (1-2): 57-¢4.

Guer H, Ozwnes H, Neal R et al. Antioxidant effects of N-
acetylcysteine and Succimer (meso 2, 3-dimercaptosuccinic acid) in red
blood cells from lead-exposed rats [ J] . Toxicology, 1998, 128 (3).

181-189.

[17

[18

[19]

[20]

[21]

[22

[23]

[24]

[25]

[26]

[27

[29

[ 0]

[31]

[32

[33]

[ 34]

[33

[34

[37

[38

Neal R, Cooper K; GurerH, et al. Effects of N-acetylcystenie and 2,
3-dimercaptosuccine acid on lad induced oxidative stress in rat lenses
[J] . Texicology, 1998, 130 (2-3). 167-174.

Packer I, Witt E H  Tritschler H J. Alpha lipoic acid as a biokbgical
antioxidant [ J] . Free Radic Biol Med, 1995, 19. 227-250.

Biewenga G P, Haenen G R Bast A. The phamacology of the
antioxidant lipoid acid [J] . 1997 29 315-331.
Gurer H, et al. Antioxidant ok of alpha-

1999, 27 (1-

Gen Pharmacol,
Oztezcan S,
Free Radic Biol Med.

Ozgunes H,

lipoid acid in lead toxicity [ J] .

2). 75-8l.

He B XuZ, Hao W, et al. Antagonistic action of organic selenium on

kad poisoning [ J] . Wei Sheng Yan Jiu, 1998, 27 (4). 229-232.

Othman Al El Missity MA. Rok of selenium against lead toxicity in

made rats [ J] . J Biochem Mol Toxicol, 1998, 12 (6). 345-349.
[J]. , 1990 10 (3):

12.

Hande Gurer, Nuwran FErcal. Can antioxidants are beneficial in the

treatment of lead poisoning? [J]. Free Radic Biol Med 2000, 29:.

927-%45.
. . . (.
, 195 9 (2): 110-117.
. . . (.
, 196 10 (2): 90-92.
[D. ( ), 2002. 6.
Farant J] P, Wigfield D C. Biomonitoring lead exposure with AIAD

activity ratios [J] . 192 51. 1524.
Klaassen C D, Amdur M O, Doull J. Casarett and Doull s toxicology
[M] . New York: McGraw-Hill, 1996.

Monteio H P, Abdalla D S P,

Int Arch Occup Environ Health,

Augusto O, et al. Free radical

generation during d-aminolevulinic  acid intoxication; induction by

hemoglobin and connections with porphyrinpathies [ J] . Arch Biochem

Biophys 1989, 271. 206-216.

Monteiro H P, Abdalla D S P, Falpni-Alario A, et al. Gereration of active

oxygen species during coupled autoxidation of oxyhemoglobin and d-

aminolevulini ¢ acid J] . Arch Biochem Biophys, 1996 881; 100-106.
, ) [M]. . . 191.

26-27.

Yiin SJ, Lin T H. Ilead-catalyzed peroxidation of essential toxicity:

effects on fatty acid [ J] . Biol Trace Elem Res, 1995, 30. 167-172.

Shafiqur-Rehman S, Abdulla M. Impacted lad on phospholipid

metabolism in human erythrogyte membranes [ J] . Bull J Toxicol O cccup

Environ Health, 1999, 2. 35.

. ,
[J. , 19%, 26 (3). 186-187.

Ribaov S R Benov L C. Relationship between the hemolytic action of

heavy metals and lipid peroxidation [J]. Biochin Biophys Acta 2001,

640. 721-726.

Bermard A

1996 32 (3): 119-221.

Lauweys R. Metakinduced alterations of d-amimnolevulinic



104 - 2004 4 17 2 Chinese ] Ind Med Apr2004 Vol 17 No. 2

acid dehydratase [ J] . Ann N Y Acad Sci, 1997 514, 41-47. male rats [ J] . J Biochem Mol Toxicol 198 12. 345349.
[39 Fahey RC, Sundquist A R. Evolution of glutathione metabolism [ J] . [42] Mylwie A A, Collins H, Umbles C, et al. Erythrocyte superoxide
Adv Enzymol Relat Areas Mol Biol. 1991, 64 51-53. dismutase activity and other parameters of copper status in rats ingesing
[40] Sandhir R, Juka D, Gill K D. Lipoperoxidative damage on lead kad acetate [J]. Toxicol App Phamawl, 1996 82. 512-520.
exposure in rat brain and its implications on membrane bound erzymes [43] Adkr A J, Baith R H, Berdyne G M. Effect of lead on oxygen free
[J] . Phamacol Toxicok 1994 74. 66-71. radical metabolism: inhibition of superoxide dismutase activity [ J] .
[41] Othman A I, EFMissity M A, Role of selenium against lead toxicity in Trace Elen Med, 1993, 10. 93-%.
2= * RV > ne
ZHH ZAFEETALER
R A
( , 255067)
b ~
R139. 3 : A . 1002—221X (2004) 02— 0104— 03

Research progress in acute paraquat poisoning
ZHENG Gurxin
(Zibo Institute of Prevention and Treatment for Occupational Diseases, Zibo 255067, China)
Abstract: Some progress in research on acute paraquat poisoning is reviewed in this paper, focusing on how to reduce absorption
of the toxic chemical after poisoning, and effects of blood punfication, dwmg therapy, mdiotherapy and lung transplantation for paraquat
poisoning.
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