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0 -aminolevulinic acid

- Abstract -

The Relationships between Plasma & - aminolevulinic acid Concentration
and Lead Exposure Indices in Lead Workers

Jin-Ho Kimi -Kyu- Dong Ahn-Sung- Soo Lee-Kyu- Yoon Hwang-Yong- Bae Kim-Hyung- Kook Lee
Industrial M edicine, Soonchunhyang University

This study was carried out to investigate
relationship between plasma & - aminolevulinic acid
(ALAP) and lead exposure indices in exposure to
lead. The subjects were 218 male workers in 2
storage battery companies and 2 secondary smelting
companies. Blood lead(PbB), blood zinc- protopor-
phyrin(ZPP), urinary & - aminolevulinic acid (ALAU),
hemoglobin(Hb), and hematocrit(Hct) were mea-
sured as lead exposure indices.

The results were as follows,

1. The means of blood lead and blood ZPP
concentration of subjects were 27.2+ 140 /
and 55.1+ 476 /
of plasma & -ALA and urinary & -ALA

and 2.1t

, respectively. The means

concentration were 189+ 251 /
46 [/t , respectively.
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2. The concentration of ALAP was 11.2 /¢ for

below 20 / PbB, 128 /¢ for from 21-40

[/ PbB, and 512 /¢
PbB, respectively.

for over 40 /

3. ALAP was significantly correlated with
ALAU(r=0.829, p<0.01), ZPP(r=0.724, p<0.01)
and PbB(r=0.552, p<0.01).

Key Words Plasma & - aminolevulinic acid, Lead
exposure indices, High performance
liquid chromatograph
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Table 1. General characteristics of study subjects.

Mean+ SD Min. Max.
Age (year) 36.3 8.7 220 74.0
Work duration (year) 8.0t 47 15 29.2
High performance liquid chromatograph(HPLC,
LC-10AD, Shimadzu, Japan)
2. (Tomokuni , 1992h). ALA
4.7 3 1 . HPLC
SAS(6.12 PC version) 2
@ O -aminolevulinic acid (ALA-U)
3.

(@) 5 - aminoleviinic acid (ALA- P)

(K3 EDTA) Vaccutainer
3000 rpm 5

dry ice

50 acetylacetone
ethanol- water 15:10:75 v/v/v) 1.75
maldehyde solution 225 10
vortex mixer 3 100

(acetylacetone-
10% for-

10 pyrrole . pyrrole
PVDF syringe filter(0.45

13mm, Gelman) 120 6

Table 2. Analytical condition of HPLC

. 35 acetylacetone  (ace-
tylaceton- ethanol- water 15:10:75 v/v/iv) 10
0.05 10% formalin 0.45
3 vortex mixer
100 10
pyrrole

pyrrole
PVDF
syringe filter(0.45um, 13mm, Gelman)
20 HPLC(LC- 10AD, Shimadzu, Japan)
(Tomokuni , 1992a).

1.024

©) (PbB)

Sim- pack CLC-0ODS, 150x 6.0mm

(excitation 370nm , emission 460nm)

Column

Pump LC- 10AD

Detector Rf- 10A spectrofluorometer
Autosampler SIL-10A Auto injector
Flow rate 10 /min

Oven temperature 40

Mobile phase

methanol / acetic acid / dilution water

(78 : 8 : 14 v/vlv, pH 34)
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EDTA) Ice box

(AAS; Hitachi Z-8100, Zeeman,

, 1% TX- 100 Japan) (Fernandez, 1975).
3
Table 3. Analytical condition of AAS with graphite furnace
Lamp current 7.5 mA
Wavelength 283.3 nm
Curette Tube type
Sample volume 15
Measurement mode STD addition
Instrument mode Absorbance
Calculation Peak height
Temperature program
No. Stage Temp.( Time(se) Carrier gas( /min)
1 Dry 60 - 90 30 200
2 Dry 90 - 120 20 200
3 Ash 550 - 550 20 200
4 Atom 2000 - 2000 10 30
5 Clean 2400 - 2400 4 200
(8 Zinc- protoporphyrin(ZPP) 0 -ALA(ALAU), (Hb),
20-50 (Het) 4
Hematofluorometer (AVIV 206D, USA) PoB 271+ 140 /
415nm, 596nm ( 53729 /) : ZPP 551t
(Blumberg , 1977, Lamola , 1975). aré [ (1 210-3190 /)
, ALAP 189+ 251 /¢ ( : 381807 /b ),
(5 (Hemoglobin), (Hematocrit) ALAU 207+ 46 /0 ( :01-565 /t)
(Coulter counter A.T  series,
USA) 5 PbB ALAP, ALAU, ZPP
PbB 20 /
ALAP 112+ 30 /¢ , PbB 20-40 /
128+ 115 /¢ , PbB 4 /
1263+ 730 /¢ PbB
ALAP
4 18 (P<0.02). PbB ALAU,
(PbB), ZPP(ZPP), 5 -ALA(ALAP),  ZPP (P<001).
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Table 4. Mean of lead exposure indices in 218 lead exposure indices

Variales Meant SD Minimum Masimum
Hb(g/ ) 145+ 10 114 165
Hct(%) 428t 29 34.0 50.0
PbB( / ) 27.1% 140 53 729
ZPP( [ ) 55.1+ 47.6 21.0 319.0
ALAP( 1) 189+ 25.1 38 180.7
ALAU( /1) 21+ 46 0.1 56.5
Hb : hemoglobin Hct : Hematocrit PbB : blood lead ZPP : Zinc protoporphyrin
ALAP : Plasma & -aminolevulinic acid ALAU : Urine & -aminolevulinic acid
Table 5. The means of lead exposure indices by blood lead levels
) blood lead level( / )
Variable -20
21- 40 41- Total
n=115
( ) (n=71) (n-32) (n=218)
Hb(g/ ) 145+ 09 147+ 09 142+ 11 145+ 09
HCT (%) 426+ 2.7 431+ 26 427+ 3.8 428+ 29
ZPP( [ ) 330+ 7.6 46.5+ 22.9 126.3+ 730 55.1t 47.6
ALAP( 1) 112+ 30 12.8+ 115 51.2+ 454 18.9+ 25.2
ALAU( /1) 14+ 0.6 16+ 1.2 41+ 52 19t 25
Table 6. Correlation matrix between lead exposure indices in subjects
Hb Hct ZPP PbB ALAP
Hb(g/ ) 0.889**
HCT (%) -0.336** - 0.248**
ZPP( [ ) - 0.056 0.058 0,676**
ALAP( 1t) -0.338** -0.202** 0.724** 0.552**
ALAU( 1t) - 0.325+* - 0.263** 0.667+* 0.404** 0.822+*
** o p<-001
6 ALAP, ALAU, ALAP ALAU 0.822
PbB, ZPP, Hb, Hct , ALAP  ZPP 0.724.
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ZPP, 0 -ALA
0 -ALA

) 0 -ALA

d -ALA

218
, Zinc-
protoporphyrin d -aminolevulnic acid
d - aminolevulnic
acid(ALAP)

1 ZPP
272+ 140 | 551+ 476 |
5 -ALA 5 -ALA
189+ 251 /¢ 21+ 46 Nt
2. 5 -ALA
20 / 112+ 30 /1,
21-40 | 128+ 115 /1, 4 |
512+ 454 [
5 -ALA
5 -ALA
5 -ALA
r=0552 (p 0.01),
5 -ALA ZPP
r=0.724 (p 001) 5 -ALA

3 5 -ALA
r=0822 (p 0.01),

d -ALA
0 -ALA
ZPP, o -ALA
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