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Auansakul A, Viriyanondhd S, Srianujata S. A study of the most
convenient and economical method for the screening of lead workers.
Chula Med J 1985 May ; 29 (5) : 595-605

The purpose of this study was to find the most convenient
and economical method for the screening of lead workers. Urinary
lead, coproporphyrin and delta-aminolevulinic acid were determined
in 140 men exposed to lead and compared with 105 subjects in
a control group, by using single voided urine samples. The mean
concentrations of urinary lead, urinary coproporphyrin and urinary
delta-aminolevulinic acid in the exposed group were 184.64 ug/l,
133.84 g/l and 2.80 mg/l respectively, which all showed significant
differences from those of the control group. Urinary lead also
had significant differences between the groups with different
durations of exposure.

The correlations between the three parameters were
computed. They were urinary lead and urinary coproporphyrin
(r=0.54, p<0.001), urinary lead and urinary delta-aminolevulinic
acid (r=0.41, p<0.001) and urinary coproporphyrin and urinary
delta-aminolevulinic acid (r=0.59, p<0.001). Both urinary copro-
porphyrin and urinary delta-aminolevulinic acid showed satisfactory
significant correlations with urinary lead. It is therefore recommended
that the use of either urinary coproporphyrin or urinary delta-
aminolevulinic acid in the screening of lead workers depending
upon the availability of chemicals and the specificity required.
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Wavelength 217 nm

Slit width 0.5 nm

Lead lamp current 8 mA

Carbon rod atomizer
drying 3.5 voltage, 20 seconds
ashing 6 voltage, 15 seconds
atomizing 5.5 voltage, 15 seconds

Nitrogen flow 4 liters/minute

Fuel flow 1 liters/minute

W1 optical density L Ruqeniuns oyl 1 fiud Wamn 1308
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#1uan standard curve
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Table 1 The means, standard deviations and standard errors of urinary

lead, CP and ALA in exposed group and control group.

Test PbU CPU ALAU
Group g/1) g/1) (mg/1)

Exposed group (n=140)

M 184.64 133.84 2.80
sDh 161.91 299.35 4.09
SE ‘ 13.69 25.30 0.35

Control group (n=105)

M 67.17 68.86 1.80
SD 25.61 45.74 1.81
SE 2.50 4.46 0.18
P* , € 0.0005| <0.025} <0.01

* p = probability of the student's t test.
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Table 2 Correlation coefficients between urinary lead CP and ALA

oI OIMAND HovAME

Ymansaiovan

in total group, exposed group and control group.

Correlation coefficients (r)*
Test
Total group |Exposed group |Control group
(n=245) (n=140) (n=105)
PbU vs CPU 0.54 0.54 0.36
g/1) ug/1)
* %
PbU vs ALAU 0.41 0.40 0.25
(ng/1) (mg/1)
CPU vs ALAU 0.59 0.48 0.47
g/1) (mg/1)

* All correlation coefficients

values (p< 0.001), except ** where p< 0.02.

were statistically significant
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Table 3 The means and standard deviations of urinary lead CP and
ALA of workers in exposed group with different durations
of exposure ( group A = less than 5 years of exposure,

group B = 6 - 10 years, group C = more than 10 years ).

Test PbU CPU ALAU

Group mg/1) g/1) (mg/1)
Group A 110.03%+ 38.97 65.27+40.74 1.72+0.81
Group B 161.03% 67.28 66.33+£41.46 1.93%1.16
Group C 211.65%147.03| 128.11%£260.58| 1.71+1.76

p* :

A-B < 0.005 >0.05 >0.05

A-C < 0.005 >0.05 0.05

B-C <0.05 >0.05 >0.05

* p = probability of the student's t test.
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a4 pwaargudaromnlitae Lane 00 gmstldanagunay . AeRvann
mz i
Parameters Normal Acceptable Excessive Dangerous
PbU <80 ng/1 80-150 150-250 > 250
CPU <150 ng/1 150-500 500-1500 >1500
ALAU {6 mg/1 6-20 20-40 > 40

wan431aunsalgdnn CPU wsa ALAU
1uﬂqsmsaaLJqszfaﬂuqquﬁﬁﬂqﬁuLﬁuaﬁbq
fumeiale

CPU g4na1AnA21udimiussenans PbU vs

ARSI s a9 PbU vs

ALAU (&nuou usnn CPU §1 specificity
azgan21Unfinly
Lo

porphyrin cutanea tarda, hypochro-

w1nnan Aomn ALAU
ns@dudnifus 2-3 nsfinaiiu
mic anemia after gastrectomy
war hereditary tyrosinamia &awu
Talavosdn  uemeflan CPU anaganan
UnBlalunanuns® onfiLdu TsATadnana
ginmne ¢ Tauiawnz diffuse hemol:-
tic anemia Tsmfdnuiflosann hepato-
w¥o

cellular damage biliary

obstruction 15nBnL Founsdain. du
pneumonia w§o poliomyelitis wuan
annfians i JuRwunsdfinidu  mercury,

bismuth ws:z sulfonamides fidaaunsn

v1lwAn CPU §4niwﬂﬂﬂiéﬂuﬂuﬁiﬁ§%

Lo NN 9

as

L

HAAINNA 5 AN MUANI AT 19U
LRungoatUnsiaodunsoaman 140 A
LU?UULﬁuuﬁ%ﬂuﬁﬁﬁiﬁﬁﬂqquLﬁuqﬁbqﬁ%
WU 21 ARTYT 19 1
\Auneasruperiafnn CPU was ALAU “lu

ﬂ%éqqzaqnqHUnﬁodnqﬁﬁb#qﬁ@nqaéﬁﬁ-

1
priaa o 105 Aau

wazHam1 CPU way ALAU fTmanudiniuss
fumn PbU asfiuena’tdan CPU w§o ALAU
ﬁidﬂunﬁsmsqaLdﬁs:i&muQWuﬁﬁﬂaqu -
\Auagaiunzia dﬁagﬁhﬂqqnazmqnuas
ﬂﬁﬂutwquéuimyLewq:adqqdaﬂumuqqu
AL St e udRiunsia 1dunausn ol
wuaapn CPU  w§o ALAU aanHUﬂﬁﬁau

o &
confirm TRUNIs A 2anI sEaURNs AT



604

-
) (Y
Lfoaunfoludidnas 58da g qulunns
] ) - o
ATIRLHTS & TIANI WM I99 L SU 8D AU -

1)
pridsninuary s sudnduunn

faanssulszmea

Ay 3 FUYaYoUNs ERmgTIfls 1eun
o )
srama i
1. WisTasratanudy Jyadunu Auns

™ 2Ysun WREATARNTIRITUUIUUINY

21994

1. Selander S, Cramer K. Inter-
relationships between lead
in blood, lead in urine
and delta-aminoevulinic
acid in urine during lead
work. Br J Ind Med 1970
Jan ; 27(1) : 28-39

Bruin A, Hbolboom H. Early
signs of lead exposure, a
comparative study of labo-
ratory tests. Br J Ind Med
1967 Jul ; 24(3) : 203-212

3. Waldron A. Correlation between
some parameters of lead
absorption and lead intoxi-
cation. Br J Ind Med 1971
Apr; 28(2) 195-199

4. Ellis W. Urinary screening
test to detect excessive

lead absorption.Br J Ind

038l 0IMAND HALAUL

‘
YMNARNIUNAD

W.5.9. O9RY 31AUzLAY  AluAwmusya

uazéﬂbéuuaﬂuﬁﬁbﬁ

2, éﬁauﬁqémsqqqsuuquuWﬂuasiﬂu
- - 1] J
MARBINS WA LINTAUINTFI4IURUR L RDTNNI S

Adrudaunshouns& msuldlunn snaaail

3. Unhminpndy aRnaensm-
wn Anundy  Almud msui Jumanidany

) -
Aunilegasanuidud

Med 1966 Oct; 23(4)
263-281

5. Molyneux B. Use of single
urine samples for the
assessment of lead absorp-
tion. Br J Ind Med 1964

Jul ; 21(3) : 203-209

6. William E, Walford J. An
investigation of lead
absorption in as electric
accumulator factory with
the use of personal samp-

Br J Ind Med 1969

: 202-216

lers.
Jul ; 26(3)

7. Soulsby J, Smith L. A Simpli-
fied method for the
quantitative determination
of urinary coproporphyrin

in lead workers. Br J Ind Med



ﬂi o 4
n 29 AWM 5
QUMY 2528

8.

9.

10.

11.

1974 Jan; 31(1) : 72-74

Tomokumi K, Ogata M. Simple

method for determination

of urinary ALA as an index

of lead exposure. Clin
Chem 1972 Dec; 18 :
1534-1536

Kubasik P, Volosin T. A
simplified determination
of urinary cadmium, lead
and tallium with use of
carbon rod atomization
and atomic absorption
spectrophotometry. Clin
Chem 1973 Sep ; 19 :
954-958

Lane ER. Diagnosis of inor-
ganic lead poisoning, a
statement. Br Med J 1968
Nov 23 ; 4(5629) : 501

Lauhachinda B. Study of
lead absorption in Thai
urban and rural popu-

lation. A Thesis for

master's Degree, Faculty

of Science, Mahidol Uni-

versity, 1976.

nawdaasmonunidlavisiasanuailsenda

mw‘mumﬁimnlﬂnzi’ﬂi anwYia

605

Roels HA, Balis-Jacques MN,

Buchet JP, Lauwerys RR.

The influence of sex and

chelation therapy on
erythrocyte protoporphyrin
and urinary delta-amino-
levulinic acid in lead-
exposed workers. JOM 1979
Aug ; 21(8) : 527-539

Tola S, Hernberg S, Asp S,

Nikkanen J. Parameters
indicative of absorption
and biological effect in
new lead exposure. Br J
Ind Med 1973 Apr ; 30(2):
134-141

Urbanowicz H. Occupational

exposure to inorganic
compounds of lead. Investi-
gation of delta-aminole-
vulinic acid and copro-
porphyrin exoretion rates
of persons exposed occu-
pationally for the first
time. Arch Environ Health
1971 Oct ; 23(4) : 284-288

sAnaansmL WA s Iasusuavuidotud 3 Ldoutuunou woA. 2527





