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To study the incidence of Lead absorption in lead 8Xposed workers, 1 08 bat-

tery workers (B.W.) were included in this study. Blood ]eédwm ebB),
Delta-aminolevulinic acid dehydratase {ALAD) Haemoglobin concentration
(Hb) andlead n air (PbA) were investigated. The study also took into considera-
tion the role played by the different factors in increasing lead absorption. The re-.

Sults showed that 25.9% of the workers had PbB within the normal range (up 10
40 ug/100mi), €0.2% had PbB within the acceptable range (40-80 ug/100ml),
13.0% had PbB indicating excessive a .

_ bsorption (80-120 ug/100mi), and 0.9%
had bB\ with dangerous level (above 129 Ug/100mi). 81.4% of the workers had
ALAD less than 100 smi RBC ;

: (half the mean norm range) with a significant
decrease in Hb Concentration as comn i : = . )m : zfad airin
the work place was above the thresheir | b n Y - t the-
re is increased lead absorption | R



N O

INTRODUCTION: s Sy ia £ el
Lt; ad i;\toxication was the most common poi‘soning inindustry (1), and is still,
" of the most prevalent occupational hazards (2).' P
onThe qecessity of preventive measures has long been realized, and much has
peen wiitten in regard to methods to ' reducing .sthe lead hazard by improving
conditions of work and proper medical supervision. The human exposure in le-
ad-using industries has been reduced (3); the incidence and severity of poiso-
ning have decreased substantially during recentyears, but much still remains to
pedone to eliminate lead poisoning) as an occupational disease (4).

Inlrag, lead is mainly used in the manufacture of storage batteries and in the
printing press many studies on lead have been made (5,6,7,8). The recent stu-
dy by Jamil (9) on printing workers showed that lead absorption does exsist in
suchagroup of exposed workers. Therefore the present study was carriedoutto
throw some light on the incidence of Lead absorption among Battery workers,
andit's relation to the degree of poliution as indicated by lead in air (Pb A)inthe
work place. The study also took into consideration the role played by the diffe-

rent factors in increasing lead absorptin.

Thus, blood lead concentration (Pb B\ delta-amino laevulinic acid dehydrata-
‘se activity (ALAD) and Haemoglobin concentration (Hb) were investigated.

MATERIALS AND METHODS:
~ Battery Workers (BW): : oA
The 108 BW were employed in two storage battery factories In AL'W?Z'“.ah
~ related to the State Enterprise of Battery Manufacture.

Out of a total number of 300 workers employed in factory No. 1

Wmmm workers employed in  factory No... 2. g and _ 42 .
respectively were included in the study- All subjects in the two tactories

Wers questioned before obtaining the blood samples. The questionnaire inclu-
%edsocial and occupational history, personal habits, previcus history of lead po-
:z:?: a“d_ subjective complaints like tiredness, 1088 of app?t_'nendigestion. :b'
ot al colics, constipation and ereexaminedior Burton line. TheY were day

8rs subject to regulations regarding protective clot
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king in the work place. They were,
rkers were 86 (57 in factort No, 1

direct medi ), an d. the females were 22 ( 9 in factory No, 1.
nd 29 in factoy 0. &h Their mean age was 30 years (Table I). The .
and 13 i factf?fy No. .'-larforall workersr e. 48 hours. The mean length of
e wef T ion that workersin factory No. 2, with -
pefore that workers in factory No. .
their work duration; in both fac- -
cupational |lead exposure in a secon-

nly had previous 0C
se. None of the BW, had an addi-

ories. Four workers 0
t to the sameé enterpti

dary lead smelter related

lead exposureé
tronlgt(lJ ‘rﬂg r‘;ﬁ?:ntgrtn expo‘éed workers 100 workers matched forage (Table |)

and sex (80 males & 20 female) from the State Enterprise for Dairy Products we-

re mvestrgated Control wokers (CW):

_Specimen Collection: .
ten ml of! blood specimens were 0
transferred directly to dlsposabl

sella London Limited), were used with a 3.7 cm. disc holder. the filters used were

Table 1. Number of workers in the different plants according to age.

A_YGE , BATTERY WORKERS DAIRY WORKERS
(Yeassyt- - s o MEEEE ¥ ik ° '
Factory  Factory  Total v 'Control
§ N0.1 g “ NO,2 {ddrtadyd ed o, (e '”.
<20 '
o 4
2009 I g iy L T 15 g
3099 1o g / - L
40-49 : 14 42 17 {08
504 & o!-¢01 - 5 10 28 _
Tota)'®  + ¢l 81 6\~~1 ? =
MeanAge . 316 42 108 100
Range : 6:;‘; 28.10 30.16 37.45
' 16-63 16-56 15-70

btained by venipuncture. The sampleswere.
e heparinized tubes for blood lead, ALAD and :
Hb determinations. For anrsamplmg@) general purpose personal samplers (Ca-



|ass fiber (GF/A).

W‘o“;: jead measurement was done by Atomic flame absorption Spectropho-
to:;trv using (PY@ Unicam Atomic Absorption Spectrophotometer('series No.
200 .
tion of jead from the whole blood was done by organic solvents (MIBK
: c ; using three different concentrations of lead standard solutions
2580 8100 ug/1 ooml), for calibration. All specimens were analysed in duplica-

tes (10) _ ;
ALAD activities I whole blood was determined by the recommended colori-
h, H.B., and Siegel (11), while Hb & P.C.V. were determi-

meteric method of Burc
edby COU” Counter, Model S-PLLS, Fully Automatic Machine (Coulter Elec-

n

onics, NS Hialean Florida, U.S.A).
statistical Method: u
The analysis of variance and the F-testwere used totest the effect of different

f the different parameters. Student's t-test was

variables on the mean values O
also used to test the statistical difference between two means, and the correla-

tion coefficient (rywas used to examine the possibility of any correlation betwen

ihe different parameters.

RESULTS:.

The frequency distribution aqd the mean * SD of different parameters for

both BW and CW are shown in Fig 1,2,3 and Table Il.
Table 11. Mean + SD of PbB concentration, ALA-D activity and Hb concen-

tration for battery workers and control subjects. ]
Group No.  PbB(ugd)  ALADWm R3o,  Hb(gmd)
By 7 108 SBSAL2375 | 710410 1451+ 1.14
workrs

Range 19-145 11-165 10.5-16.7
ool 100 1693920  198.09% 0951 1508131
Subjects
R -
e 5-38 119 - 245 119170
p
a:501 & 0,001 < 0.01
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40 " (ontrol Group
. N=100

pattery Workers
. N= 108

: Percent of total No .of uork-ers
T S

=50 75 100 1257150 1757200 2525
77 ALAD, U/mL-RBC. :

rg.d'.f-requency distribution of -aminolevulinic acid dehy dratase

. activity ALAD) for the studied groups.
The results indiéaté that the mean PbB for BW was significantly higher than
that of the CW while ALAD and Hb were significantly lower.
The mean PbAinthe Battery industry (266.3 = 87.8) wa's‘ Significant|y higher

than that for control (The State Enterprise For Dairy Products).

The correlation between PbB of workers in the different departments of the
two battery factories and the mean PbAinthese departments wés statisticaly si-
gnificant (r=0.58, P<0.01); Fig 4)-

The mean PbB was significantly higher among workers in factory No. 1 than
thosen factory No. 2 (P<0.01). No. significant differences was found for ALAD
and Hb (P>0.05, P>0.05)( Table Ill Aand Ill B). ‘

The mean PbA was significantly higher among workers who neglected the

us :
¢ of mask during work than those who used it (Table IV)-

DISCuSSION:
The f| . i ca' i .
ndings of the present study are in agreement
216

with general consensus of
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Pb-A, ug/ml.

n mean hluod" level(Pb -B),of workers in the
s and the mean \ e

_Correlation betwee
different depar tments of the two battery factorie

lead -in-air concentration (Pb-A) in these departments.
Tabie IIIA. Mean Lead-in-Air Concentration (PbA) in the Different Depart-
ments in Battery Factory No. 1 with the Mean Values and the
Standard Deviations of Blood Lead Level (PbB) , Amino levu-
linic Acid Dehydratase Activity (ALA-D), and Hemoglobin Con- :

centration for their Workers.

Fig

t

Department, ., No. . POAZ (5 PbB ALA-D wove HB G nCaigo
e, T (ugmd) (ug/100ml) ~  p/ml.RBC) (g/100ml) ;= )
Gridcasting _~ 6 232 82672221 | 77.67+27.27 143+ 1.27 571
Pasting "~ 9 410 94.56+24.41 64.22+16.37 ' 14381127 '
Platecutting . - 6 720 70.67+12.82 - 59.17 +21.60 15.45+£0.64 i
2::::2 :Z .80 55.27+16.10  85.20 + 26.14 15.87+£1.19 .. |
g 2 : ;c’gg 73‘;.40 +2257  745+28.59 15.04 +1.20
.00 + 5 o4t
Maidiaica 1 g 5 47050:89;1269 ;1 75+ 15.45 1539+ 1.14 |
g‘fﬁ 3 - ¥ 00; 8. | 5.67 + 38.85 -'14.8 +0.97
BN Sttt et il N 39 97.67 +26.82 13.85%1.44

TO!‘a'j (AL eRIe}L 6
\saw 2528 7539+26.11  14.79+1.10

F

-wbp.;\\& gl 4 154
1 e <0.001
F* = 2,18\> 0.05 >0.05

0.05; 7958
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_Mean Lead-in-Air Concentration (PbA) in
mloI ments in Battery Factory No. 2 with tiZe l\:l::: ::;Leent s bl
standard Deviations of Blood Lead Level (PbB) A,:i M-

linic Acid Dehydratase Activity {ALA-D),and Hem,o |o:1° o
tion (HB) for their Workers. o

centra
//

No. PbA PbB ALA-D Hb
peps" (ng/m®) (ng/100ml) u/ml. RBC) (g/100ml)
p— 4 160 350+10.03 10654081 1428126

: 5 221 68.20+27.64 67.60+11.97 1368158
m' ' iting 4 550 60.75+23.41 77.75+2237  1333%162
9 280 48.67+1845 787812563 1356144
A= 6 190 4667+1385 88.0+6136  14.78x080
Gurd 4 100 2775+525 6825+1024  1238%075
W' 5mm 6 - 4300+11.87 56.83+2218  1563%0.19
oceWorkers 4 70 3225+9.84 10455022 14432078
Tota 42 22443+160.09 46.19+19.73 79.62+3501  14.06%1.46
DL s e ittt
F 2.99 1.19 3.23
Sgoa” - . o008 . .S

P :
PR e F

P 34=2030005,7.34

opinion that workers exposed to lead dust or fume have incfeased absorption of
[ead (12). Gibson (12) stated that the upper acceptable limit of
PbB is 60 ua/100 mi while Landrigen and Bakers (13) stated

matit should not exceed 40 ug/10umi. Campara (1 4) found thatthe threshold for
impaited performance in exposed workers lies below PbB of 60 ug/100mi which
isthe current threshold “mit value (TLV) buttaking into accountthe categories of
lead absorption (15).

Inthe present study, 28 BW (25.9%) had PbB

4 ug100mi), 65 workers (60.2%) had PbB within the
ug/100mi), 14 worRers (13.0%) had PbB indicating excessive absorption (80-

:::ovugl: ::m ) and only one worker (0.9%) had PbB within the dangerous level
vels mug“ 00mi). Such distribution may be due tothe different ?xmsure le-
PbA conce ) dlfferem departments, as indicated by the difference i the me.an
(Table y A"“auon between different departments in the two pattery factories

&Il B) and/or individual variabilty in the sensitV

218

within the normal range (UP to
accptable rangeé (40-80

ty to toxic agents.




o 100 wml RBC while 88 out of 108 By
il D less tha Jalues are in accordance with the deg-
None of the D activity: t . eted by their mean PbB level and indicate
ndica sed for estimating the level of ex-
one to categorize the different ;-
ad exposure-
” lower Hb concentration in the BW when t:‘ompal'ed WFth cw
it Sigmmfanﬂy 0| of Lead exposuré found in the battery industry as indica-
: d:e :: th:ight:i?f:\\/l:l of mean PbA above the TLV and the higher mean PbB le-
ted by thé

W. - i
Ve';;:f 2urrent industries threshold limit value (TLV) for inorganic lead onthe ba-
2 dayis 150ug/m". The higher mean PbA in battery

sis of a life time of 8 hour work da :
industry above the TLV indicates the degree of hazard to which BW are exposed

(16,17,18,19).

However, Lee (20) reported that PbB threshold for developing :anemia in le-

ad-exposed workers is not certain while Barker (21) suggested a permissible
biological limit of PbB level between 40-60 ug/100ml. In this study the threshold
for developing anemia and, hence, the permissible biological limit cannot be
found probably because of the wide range and variations in Hb concentration for
workers with different PbB levels. Even those BW who have PbB above 80 ug/
100ml (n=15) and supposed to have excessive lead obsorption (15), had ame-
faer::lt: :::e;:;:on o: 1‘4.3+_-1 .52 gm/100ml100ml which is not significantly dif-
e :03) from ti.c rest,of workers who had Hb con. of 14.54 + 1.37 gm/
These findi ;

i prer\l/c::::es:::,.;:et: ;";\ZI :;tZielhuis (22) that Hb estimation can be

es that a fall in Hb concentration in serial

estimations for lead [5)
. Xposed workers is an indicati
s‘,'°_:_' of other causes of developing an:n:;'"d'cam" e
he generally higher level of Pp I .

Ai
anew factory with modern enging infactory No. 1 than in factory No. 2 whichis

hi he el'in i a
gher mean PpB (P<0.001) amo 9Precausionstogethervith the significantly
Ng workers in the former than those in the lat-

ter indicates th
Preventive ang ¥ No. I shoulg be subj
contro| Measures, Jected to more strict engineering

219




Jificant oor!'elation between PbA and PbB in BW (fig 4) was in consi-
Thewith he findings of Sakur (23), and the workers who neglected the use of ¥
Swnwask 4uring work were found to have a significantly higher PbB than those
L s (Table IV). "

who findings of this study lead us to conclude that there is increased lead ab-'“

ion among workers in battery manufacturing factories and that the hazard
so:/pariable among different departments depending on the amount of dust pro-
[

ace.

acedatth work pl
1able IV. Mean values and standard deviations of blood lead level (PbB),
.amino levulinic acid dehydratase activity (ALA-D), and haemo-"
globin concentration (HB) for battery workers according to the

habbit of using the mask or not. {ai
HaotofUsing N PbB (12g/100m) ALA-D (u/ml.RBC) HB (g/100mi)
the Mask ~
MaskUsers 45 48.96+19.92 81.80+£28.78 1477107
NonMaskUsers - 63 61.62+2655 - 73.63+31.03 - 14.14+1.60
@ 108  5639+2375 77.04%3032 qas1zt4a
Foc jnash i 7.90 i) 1983 & 5 6.01:1. = ik

<001 >005 - <005 v i

FF=394 .
0.05,1,106 3t =) QO
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