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The clinical study of six antidotes against heavy metal poisoning in Wilsori s disease
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[Abstract] Objective To study the clinical effect of six antidotes against heavy metal poisoning in Wilson” s disease
(WD) . Methods 852 cases of WD patients were divided into six groups( GSH group, DMS group, CaNa; EDTA group, DM PS
group, PCA group and DMSA group) randomly. The urinary copper, dinical effects and side effect of each group were observed,
and these results were compared betw een pre— treatment and post— treatment in each group. Results Except for GSH group
(P> 0.05), the average urinary copper levels of other groups increased. The urinary copper levels from high to low were as fol
low s: DM PS group( 48.68£20.67) 1 mol* 24h™ ', PCA group(30. 04 £10.51) 1 mol* 24h™ ', DM S group(24.30E8.60) 1 mol*
24h™ ', DMSA group(18. 25 7. 73)1 mol*24h™ ' and CaNa;EDTA group( 10. 58 4. 67) 1 mol* 24h™ '. There w ere significant
differences betw een the pre— treatment and post— treatment groups( P < 0.01). These antidotes also had some influences on
metabolism of zinc, ferrum and calcium. The clinical effective rate of each group which had significant difference( X*>= 73.5, P < 0. 01)
from high to bw were as follows: DM PS group( 78. 9% ), DMS group( 74. 5% ), PCA group( 71. 3% ) , DMSA group( 69. 1%),
CaNaoEDTA group(53.7% ), and GSH group( 28. 8%) . T he rates of side effect of each group from high to low were as follows: PCA
group(44.5%), DMPS group(43. 8% ) ,DMS group(42. 2% ), DMSA group(41.2%), and CaNa,EDTA group(39. 8%), and

they were significant differences compared with GSH group(X*= 33.6, P< 0.01) . The common side effects include digest ive
dysfunction, allergic reaction, hemorrhagic tendency, cytopenia, liver dysfunction, renal dysfunction, and so on. Condusion The
urinary copper level and clinical effect of t hese antidotes suggest that PCA & the best among oral drugs, DM SA takes the second
place, DMPS is the best among injection drugs, DM'S takes second place, CaNa, EDT A is mild, GSH is effectless.
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1. 4
GSH GSH( t ,
)0.6~ 1.2 g 0.28 mol*L ™' 500ml RxC x?
, 1 ;DMS ] 1D M_Sl( s 2
)40 mge kg™ o d 2
0.28 mol*L™' 30 ml
; EDTA CaNayEDTA (
)40mge kg 'ed ', 0.28 mol* L' (P> 0.05),
500 ml . 1 ; DMPS 1
DMPS( )20 mg* kg™ '
1
() (y1) v (ke) SR
GSH 52 37 15 17.9%6.7 2.0%1.5 48.4%155 33 11 8
DMS 102 68 34 18.1£6.5 2.2%f1.3  49.1%15.4 68 16 18
EDTA 201 134 67 19.0£8.6 2.2%1.8 48.4%155 139 32 30
DMPS 299 194 105 18.8%7.9 2.0Xx1.7 47.3%14.2 210 48 41
PCA 101 64 37 18.6X7.1 2.1x1.4 49 1%15.4 72 15 14
DMSA 97 66 31 18.7£7.3  1.9Fx1.6 46.4%13.1 67 16 14
24 2 : GSH
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(P> 0.05), (P< 0.01)
(P< 0.01),
2 24 (Wmol 24 h™ !, x L)
1 2 3 4
GSH 4.991+2 84 5.01%£2. 03 4.85%1. 80 4.93%2.01 4.80%1.63 4.89%1.71
DMS 5.08%2.31 26.07%10.53 25.22%9.73 23.45%8.99 22.46£9.24 24.30£8. 60
EDTA 5.01%3.93 10.27£5.09 10.80%5.93 10.68%5.69 10. 57 £5.41 10. 58 £4. 67
DM PS 5.36%2. 14 54.13%£26.58  51.74%£24.10  46.11%£23.13  42.73%£17.72  48.68%20.67
PCA 5.25%2.27 27.16%X11.18  30.43%10.41 31.56%13.15 31.02%12.78  30.04%£10.51
DMSA 5.21%2.73 19.26£9.28 18.57£8.71 17.72%9.33 17. 47£8.38 18.25%£7.73
Fo( ) 0.6 187.4 194.9 159.8 199. 5 235.3
P > 0. 05 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
24 DMS (P< 0.05), EDTA
DMPS (P< 0.01) (3
3 : (1) : GSH : GSH (P> 0.05);
(P> 0.05); DM SA PCA DM S DMSA PCA DMS DM PS
(P< 0.05); EDTA DM PS (P< 0.05); EDTA
(P< 0.01) (2 : GSH (P< 0.01)
(P> 0.05); DMSA PCA
3 24 (xts)
(Mmolr24 h™ 1 (Hmol 24 h™ 1 (mmol* 24 h™ 1)
GSH 6. 48£5.00 6. 66t4. 18 6.71%6. 14 6.85%4.33 0.42%0.36 0.41%0.37
DMS 6.421%4.50 8. 7718.25" 6.78£5. 18 9.15%8. 02* 0.43%0.54 0.59%0.51°
EDTA 6.37%X4.57  87.27%47.42"° 6.56 X 4. 64 12.98%7.54" " 0.45%0.49 1.71£2.55""
DMPS 6.63+4.21 13.35%+7.79" % 7.01%£5. 35 10.12£8.92" " 0.47%0.45 0.56%0. 47"
PCA 6.381£4.99 8.55+7.12 7.00%4. 98 8.97%6. 12" 0.46%0.40 0.58%0. 41"
DM SA 6.391%4.78 8. 71 £8.06" 7.21£4.79 9.06%5. 94" 0.43%0.31 0.54%0.37"
,"P<0.05"" P<0.01
(P< 0.05) ; DMPS (P
( 4):GSH EDTA < 0.03),
(P> 0.05); DMPS (P> 0.05)
(P< 0.01),
4 (x %)
(Bmok L™ ) (mge L7 (A)
GSH 5.09%+1.96 5.061. 74 46.07%21.15  45.56%21.46  0.062%0.027 0. 063%0.019
DMS 5.23%1.97 4.61%1.86" 45.68£25.33 42.35%19.89 0. 059£0.028 0.052£0. 020
EDTA 5.27%2.05 4.93%£1.79 47.21%23.48 45.42%22.17 0. 062£0.031 0.059%0.018
DMPS 5.33%2.23 3.57%1.60" " 47.07%27.17  43.08%21.49 0.061£0.044  0.045%0. 022" °
PCA 5.18%1.93 4.59%1.67 45.98+24.32 41.39%21.76 0.061%0.029 0.053+0. 023"
DM SA 5.25%2.16 4.66%t1.59 48.16%23.19 44.25%20.68 0. 058£0.026 0.051£0. 021"
, " P<0.05" " P<0.01
(P<0.05, DM
( 5):GSH EDTA SA PCA DMS DMPS
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(P< 0.01); ,"P<0.05;"" P< 0.0l
(X*= 73.5, P< 0.01)
5 ( 6)7
(x?
n (%)
=33.6, P< 0.01)
GSH 52 2.5510.81 2.22%t0.76" 15(28. 8)
DMS 102 2.56%+0.86 1.81+0.79"" 76(74. 5)
EDTA 201 2.60%£0.84 2.33%0.74" 108(53. 7)
DMPS 299 2.61%0.88 1.72%0.82" "  236(78.9)
PCA 101 2.58%+0.77 1.81t0.91"" 72(71. 3)
DMSA 97 2.52%0.76 1.78%0.82"" 67(69. 1)
6 C )
GSH DMS EDTA DMPS PCA DM SA x2 P<
1 6 19 19 7 4 5.6 0.35
2 13 25 32 16 10 5.5 0.35
0 9 21 23 13 8 8.5 0.14
0 12 19 42 15 9 1.2 0.05
0 18 17 31 11 15 147  0.05
0 2 15 20 8 15 3.1 0.01
0 9 28 29 10 8 9.9 0.08
0 18 35 57 33 14 26.7  0.01
0 7 11 16 11 2 1.2 0.05
0 21 12 32 12 18 26.6  0.01
0 3 5 5 3 2 2.2 0.81
ALT 0 3 12 15 5 2 5.8 0.33
0 3 15 10 5 2 10.0  0.07
0 9 13 14 8 7 6.7 0.24
0 1 2 2 1 0 1.5 0.91
2/52 45/102 87/201 131/ 299 49/ 101 40/97 33.6  0.01
(%) 3.8 44. 1 43.3 43.8 48.5 41.2
. CaNapEDTA (18.8)
(16.5) ", EDTA
HLD , 13
\ (P< 0.01), CaNa2EDT A
[12)
HLD R s
: GSH HLD ,
, GSH , .
1 DMSA PCA DMS
~9 DMPS > PCA > DMS GSH (P<0.05), EDTA DMPS
> DMSA > EDTA DM PS (P< 0.01),
, DMS, CaNa2EDTA
; PCA , , DM SA PCA DMS
1 DM SA PCA \ DMPS (P< 0.05),
(or EDTA 2 (P<
0.01) \
DMSA PCA DMS DMPS HLD s
GSH (P<0.05, P<,0.01), ( CaNa,EDTA )
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