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A Comparative Study on Lead and Copper Content in Hair
of Exposed & Non-exposed Residents
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Dept. of Preventive Medicine, College of Medicine,
Hallym University

Abstract

For the purpose of evaluating metal content in human hair, the auther carried out the
comparative study of 55 samples of exposed residents surrounding lead & copper smelter and
55 samples of non-exposed. Hair samples were stingently washed before analysis for lead and copper
by atomic absorption spectroscopy.

The results obtained were as follows;

1.  Hair samples of exposed residents contained more lead than non-exposed but showed no
significance statistically (P>0.05).

2. Also copper in the hair of exposed residents showed more content than non-exposed but no
significance statistically (P>>0.05).

3. Lead and copper in the hair of exposed residents revealed a high degrg¢e of correlation

(r = 0.8442, p<0.005).

4.  Lead did not accumulate in hair with age in two group residents and copper in the hair of
non-exposed residents maintained in all age.

5. The content of lead and copper in the hair of two group residents showed very considerable
variation from individual to individual.
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Table 1. Sample numbers by age, sex

Age Er):‘apcl::ed Nonn;;);posed

0- 9 3 3

10-19 12 12

20-29 7 7

30-39 4 4

40 - 49 13 13

50- 59 10 10

60 - 6 6

Total 55 55
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Hair

Distilled water rinse -— Drain
Deionized water rinse—. Drain

Hot detergent wash — Drain— Distilled
| water rinse — Drain— Distilled
water rinse —s Drain

Acetone soak —» Drain

v

Acetone soak - Drain

!

Hot EDTA wash— Sit for 5 minutes-—»
J Drain

Deionized water rinse — drain

{

Dry (105 ¢ for 4 hrs)

Fig 1. Schematic diagram for hair

washing procedure,

Table 2. Analytical conditions of atomic
absorption spectrophotometer,

Metal

Items — Pb Cu
Wave length
(nm) 283.3 324.8
Lamp current 5 5
(mA)
Slit width 07 0.7
(nm)
Flame condition Air & Air &
Acetylene Acetylene

(Note) Instrument type: Perkin Elmer 2380

o] Junsei A} Al ES ALREQT. ALEH %
A7)t dAo R M Asle BEsg ] o
Wi =48 9
sorption spectrophotometer (Perkin Elmer
2380) & AMB-SITL Z4
Table 2 o} 2t}

I A& BB EA 2 atomic ab

AN zae

- 37—



Table 3. Lead Concentrations of hair of exposed and non-exposed residents

Age No. tested Exposed Non-exposed
0- 9 3 10.42+ 9.41 7.05+ 3.35
0.72-19.51) (4.07-10.68)
10-19 12 2.29+ 3.07 5.74+ 2.78
(0.00-10.75) (2.85-12.89)
20-29 7 10.98+15.26 3.36+ 1.93
(2.04- 41.33) (0.00-6.41)
30-39 4 24.55+ 28.71 3.30% 0.34
(0.00- 58.90) (2.85-3.56)
40 - 49 13 11.31+14.39 10.83+12.71
(0.93- 36.00) (0.00-42.04)
50-59 10 22.31+ 33.03 6.01+ 2.87
(1.21-101.10) (2.85-11.88)
60 - 6 4.30+ 5.41 6.43+11.03
(0.00-12.97) (1.21-28.29)
Total 55 11.24+19.11 6.66 17.59
(0.00-101.10) (0.00-42.04)
(Note) concentration unit: ug/g. z =165
Mean + S.D. (Range) p>0.05
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Table 4. Frequency distribution of lead
concentrations in hair

Concentration Exposed Non - exposed
(pg/g) No. (%) No. (%)
0.00- 3.99 32(58.2) 20(36.4)
4.00- 7.99 4( 1.3) 26(47.2)
8.00- 11.99 4( 1.3) 4( 1.3)
12.00- 15.99 2( 36) 1( 1.8)
16.00- 19.99 1( 1.8) 1( 1.8)
20.00 - 12(21.8) 3( 5.5)
Total 55(100.0) 55 (100.0)
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Fig. 2. Frequency distribution of lead
concentrations in hair

Tables. Copper concentrations of hair of exposed and non-exposed residents

Age No. tested Exposed Non - exposed
0~ 9 3 4.88+ 0.69 10.92+ 1.68)
(4.33-5.65) (9.06 - 12.34)
10-19 12 6.43+ 2.23 12.45+ 2.89
(3.50-9.97) (8.96-19.10)
20-29 7 8.60+ 6.25 10.46% 1.66
(4.49-29.12) (9.07-12.93)
30 -39 4 47.144+55.34 10.23+ 1.01
(11.60-127.14) (8.78-11.12)
40 - 49 13 16.82+17.54 9.73+ 2.11
(0.92-56.49) (7.49+14.94)
50 -59 10 28.76:65.94 10.58+ 2.13
(1.15-125.99) (5.39-14.51)
60 - 6 3.36+ 2.44 9.60+ 1.75
(0.92-6.15) (7.84-11.34)
Total 55 16.24+ 33.51 10.66+ 2.40
(0.92-127.14) (5.39 - 19.10)
(Note) Concentration unit : ug/g z=1.18
Mean + S. D. (Range) p»0.05
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Table 6. Frequency distribution of copper
concentrations in hair

Concentration Exposed Non-exposed
(ug/g)  No. (%) No. (%)
0.00- 2.99 5( 9.1) 0 (0.0
3.00- 5.99 17(30.0) 1(18)
6.00 - 8.99 14(255) 14 (255)
9.00 - 11.99 6(10.9) 25 (45.5)
12.00 - 14.99 3( 55) 13 (23.6)
15.00 - 17.99 1( 1.8) 1(18)
18.00 - 9(16.4) 1( 18)

Total 55 (100.0) 55 (100.0)
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