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Hair Lead and Mercury Contents in Polyneuropathies
Sung Pa Park, MD; Young Choon Park, MD

Department of Neurology, Keimyung University
School of Medicine, Taegu, Korea

This study was carried out to investigate the correlation between lead and mercury contents and polyneuropa-
thies(PN) as causing or concomitant causing factors.

The subjects were divided into 3 experimental groups(total 60 cases, 35 males, 25 females), among whom
were 32 etiologically undetermined PN(Group I, 18 males, 14 females), 21 diabetic PN(Group II, 10 males,
11 females) and 7 alcoholic PN(Group III, 7 males), and 38 healthy subjects(27 males, 11 females) as a control
group.

Occipital hair(about 1gm) were obtained from all experimental and control subjects to analyze lead and
mercury contents(ppm) using an atomic absorption spectrophotometer, model IL. 551 connected with a CTF
atomizer(IL. 655).

The mean values of lead and mercury contents in the hair were significantly more elevated in the etiologically
undetermined PN group than in the control group(p<0.05, p<0.01), and there were significantly elevated
mercury contents in the hair of the diabetic PN group(p<0.01) and lead contents in the hair of the alcoholic
PN group(p<0.05). The mean values of lead and mercury contents had not significant correlation to motor
nerve conduction velocity and there was no significant correlation of the mean values of lead or mercury
contents between urban and rural residents. These results suggest that lead and mercury may be causative
factors in the development of Group 1 PN, and lead and mercury may be concomitant causative factors in
the development of Group II and Group III PN, respectively.
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Table 1. Age and sex distribution of etiologically unde-
termined, diabetic and alcoholic polyneuropa-
thy

No. of cases

Age(yrs) Control Group 1Group IIGroup III Total( %)

MFMFMTFMF

10-19 1. 2 1 2 0 0 0 o0 601
20-29 3 0 3 0 0 0 0 o0 661
30-39 4 4 4 3 1 1 3 0 20024
40-49 8 2 2 0 2 2 1 0 17174
50-59 6 2 3 5 3 1 1 0 21(214)
60—69 5 1 4 4 2 2 1 0 19(194)
70-79 0 0 1 0 2 5 1 0 992
Subtotal 27 11 18 14 10 11 7 0 98(100)
Total 38 32 21 7 98(100)

Group I: Etiologically undetermined polyneuropathy

group
Group II: Diabetic polyneuropathy group
Group HI: Alcoholic polyneuropathy group
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Table 2. Analytical conditions of the instrument

Parameters Pb Hg
Hollow cathode lamp Pb HCL Hg HCL
Lamp current(mA) 5 3
Wavelength(nm) 2833 253.7
Analysis mode DB A-Bkg DB
Readout mode P/H P/H
Integration time 10sec 8sec
Purge gas Argon Nitrogen
Temperature program

Dry 110°c/15sec -

Ash 600°c/30sce -

Atomize 2000°c/10sce -

Table 4. occupations of patients in the experimental
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Table 3. Duration of symptoms of polyneuropathy in
the experimental groups

groups
Occupation No. of cases(%)
Farmer 13 (21.7)
Housewife 6 (10.0)
Official 5 (8.3)
Worker 5 (8.3).
Student 3 (5.0)
Teacher 2 (33)
Merchant 2 (33)
Driver 17
No job 23 (384)
Total 60 (100)

No. of cases(%)

Duration(yrs) Total( %)
Male Female

<1 7 (200) 4 (160) 11 (183)

1- 2 6 (17.1) 3 (120) 9 (150)
2— 3 5(143) 3 (120) 8 (133)
3— 5 2(57 5200 7 QLD
5—10 9 (258) 7 (280) 16 (267)
>10 6 17.) 3 (1200 9 (15.0)
Total 35(100) 25 (100) 60 (100)

Table 5. Hair lead and mercury contents(ppm) in the
control and the experimental groups(mean+

SD)
Group No. Pb Hg
Control 32 11.24+ 2.66 335+ 1.36
Group 1 32 13.11+ 3.85* 4.72+ 2.03**
control 21 10.87+ 3.62 337+ 144
Group II 21 13.16+ 3.93 5.65+ 3.05™*
Control 7 12.28+ 2.56 3.05+ 0.97
Group III 7 18.11+ 3.04* 3.21+1.80
* I p<0.05
* * 1 p<c0.01

8- §HFL group [91A 472+ 2.032.2 ) ZF9
335+ 136 2t} #9334 ¥332(P<0.01), group
A ME 56543052 HET9 337+ 14481} §9)
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HAPF L AFRZ g} E73) 28 £A7} 363,
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783 (ppm)S 1368+ 4.262.2 F&19] 13.75+ 3.
8718} ygton} oA Qi £AQ) T
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+ 21950 oy FodL QIAHE 6).
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Fig 1. Correlation between hair lead content and tibial
motor nerve conduction velocity.
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Fig 2. Correlation between hair mercury content and
tibial motor nerve conduction velocity.

Table 6. Comparison of hair lead and mercury contents
(ppm) With urban and rural residents of expe-
rimental groups(meant SD)

Residence No. Pb Hg

Urban 36 13.68+ 4.26 513+ 2.67

Rural 24 13.75+ 3.87 447+219

Total 60 13.71+ 4.07 4.87+ 249
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