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ABSTRACT

The present work is aimed to show the induced toxic effect of leaded
gasoline toxicity among gasoline worker in Gaza Strip.

The following parameters were estimated. Hematological parameters
including: Complete blood cell count: Hb., RBC, HCT, WBC and platelets.

Biochemical Parameters Including:

1. Kidney function tests which are composed urea, createinen and uric acid.

2. Liver function tests which are composed of ALT , AST, Alkaline
Phosphates and total protein.

3. Measurement of levels of lead in serum of gasoline workers by atomic
absorption.

eHemoglobin content and hematocrit value were decrease in parallel manner
with decrease in red blood cell count. , in contrast, the WBC count was
increased as compared to the control group.

eThe present result also showed general increase in urea , creatinine , and
uric acid.

eIn the period of study showed a general increase in alkaline phosphatase ,
ALT and AST activity as compared to control group, at high level of lead
intoxication.

Keywords: Leaded gasoline, Gasoline workers, Hematological Parameters,
liver function, kidney function.
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INTRODUCTION:

Lead is one of the oldest chemical toxins, lead fumes and dioxide were
probably amongst the first workplace health and safety issues.

The effect of lead exposure on various organs and systems is discussed
pathologically in term of dose effects and environmentally as a dose-
response.

These hemopoietic change are mainly secondary to the effect of lead on the
normal pathway of hemoglobin system synthesis (Cramer et al., 1975).

Ong and Lee (1980) stated that lead has a high affinity for intracellular
constituents of RBC and less for the stoma membrane.

Abdel Aziz (2002) noticed that lead acetate administration revealed that
levels of serum albumin , total proteins , lactate dehydrogenase (LDH)
activity, aspartate aminotransferase (AST) and acid phosphates were
affected due to lead toxicity.

Lead poisoning may affects numerous organ systems and is associated with
anumber of morphological and biochemical changes, including

kidney dysfunction, rate of reproduction , abnormal glucose metabolism,
nervous system , bone metabolism, impairment of liver function and
hematological disorders (Al-Saleh 1994; Dos-Santos et al., 1994; Gupta et
al., 1995; Belacy et al., 1996; Yun and Hoyer 2000; Dowd et al., 2001;
Lavicoli et al., 2003 and Sivaprasad et al., 2003).

Review of Literature:

Lead serves no useful purpose in animal or human body and its presence in
the body can lead to toxicity regardless of the exposure pathway. Its
toxicity can affect every organ system. The proposed mechanisms for
toxicity could involve the fundamental physiological and biochemical
processes.

The anemia that occurs in lead poisoning results from two basic defects:
1. Shortened erythrocyte life span .
2. Impairment of heme synthesis .
Shortened of life span of RBC is thought to be due to increased
mechanical fragility of cell membrane. Hernberge et al. 1967.

Gautam and Chowdhury (1987), noticed that erythropoietic alteration in
normal and splenectomized mature male rats treated with aqueous lead
acetate intraperitoneally at dosages of 4 and 6 mg/kg body weight over a
period of 30 days.
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Changes in the morphology of Erythrocytes revealed that lead might
increased the development of irregularly shaped blood cell, and the
development of anemia resumed by a decrease in Hb, Hematocrit and red
cell count (Bazzaz et al., 1989).

Bazzaz et al. 1989, noticed that the change in the morphology of
erythrocytes revealed that lead might increased the development of
irregularly shaped blood cell and the development of anemia.

Bazzaz et al. 1989, reported that there is significant reduction of
hemoglobin, packed cell volume, number of erythrocytes and leucocytes
associated with significant increase in the number of monocytes were
observed in case of lead intoxication.

Exposure to lead significantly decrease red blood cell counts, hemoglobin
level and haematocrit value of rats (Terayama 1993).

Goyer (1996), stated that the effects of lead over exposure on heme
synthesis have been throughly investigated and there is a consensus that
adverse effects on Hb are associated with BLL values of 50 pg/dL in adults.

Anemia can result from both shortened red cells life span and impairment
of heme synthesis.

Kim et al. (2003), noticed that anemia accompanies lead poisoning is in
part the result of various inhibitory effects of lead on heme biosynthesis.
Lead also increase the rate of red blood cell destruction due to the
profoundly depressed activities of erythrocyte pyrimidine 5-nucleotidase
activities.

Exposure to lead at different doses in drinking water significantly decrease
red blood cells count, hemoglobin concentration and haematocrit value of
rabbits (Bersenyi, et al., 2003).

Payton et al. (1994), found that early kidney damage is difficult to detect.
However, a 10mg/dL increase in BLL has been associated with a 10.4
ml/minute decrease in renal creatinine clearance rate.

Hogan et al. (1992), pointed out that renal parameters showed
modifications of blood urea nitrogen levels for both oral and intraperitoneal
administered male wistered rats with lead acetate for 4 weeks which can
indicate a prerenal uremia. This was supported by the significant increase of
creatinine in the first week of lead treatment by intraperitoneal injection.

Daily oral administration of lead acetate at dose of 40 mg/kg body weight
caused significant increase in serum urea, uric acid, and creatinine of rabbits
Ashour (2002).

Speich et al. (1983), noticed that elevation of amino transferases SGOT
and SGPT in serum of experimental animals. In human cases both positive
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and negative finding have been reported by (Waldron 1975, Tola and
Nordmen 1977).

Abdel Aziz (2002) identified the biochemical changes in adult male
domesticated rabbits following oral administration of lead acetate at dose of
40 mg/kg body weight daily for 20 days. Data revealed that levels of serum
AST and ALP were significantly increased.

Sivaprasad et al. (2003), found that the activities of serum SGOT and
SGPT were elevated in rats administered 2% lead acetate drinking water for
5 weeks.

MATERIAL AND METHODS:

The material of this work consisted of 80 workers occupationally exposed
to leaded gasoline and a control group of (18) healthy workers who have
never been exposed to leaded gasoline.

1- The exposed group was divided into five sub-groups according to their
blood lead levels:
elst 30-40 pg/dL
e2nd 40-50 pg/dL
e3rd 50-60 pg/dL
e4th 70-80 pg/dL
e5th >90 pg/dL

1.Blood Sampling:

Blood sample about 8 ml was down from each individual of gasoline
workers group and non exposed group to leaded gazoline. The blood
samples were divided into two tube , 2ml on EDTA tube for complete blood
count including Hb , WBCs , Haematocrit , RBCs and platelets.

The other 6 ml of blood were left short time to allow blood to clot then

clear serum sample was obtained by centrifugation at 3000 rpm to measure
chemical tests:

2.Chemical Analysis:
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e Serum total protein , albumin , urea , and creatinine were estimated by
method of Mackary and Mackary (1927 ).

e Serum uric acid was determined by using the technique specified by
Fossati etal, 1980 .

¢ On the other hand alkaline phosphates activity , SGOT , and SGPT were
determined to the method of Trendier (1969 ).

3.Statistical Analysis

e The statistical analysis for T-test was performed by using Spss.

RESULTS:

e Hematological Studies:

1.Blood hemoglobin level (Hb):

The mean value of blood hemoglobin level in control and the studied
groups were shown in table (1). Blood hemoglobin level in control group
exhibited value of (14.5 g/dl). In studying groups blood hemoglobin level
was decreased to (13.4, 12.7, 12.0, 10.2 and 8.8 g/dl) with percentage
decreases of (7.59, 12.41, 17.24, 29.66 and 39.31 %) compared to the
control group.

2.White blood cell count :

On detecting the white blood cell count the data are given in table (2). In
contrast to the red blood cell the white blood cell count showed a general
increase as compared to the control group. However, the increase in white
blood cell count was significant in the third, fourth and fifth group with
value of (9.1), (10.2) and (10.8) respectively compared with control group.
With percentage increase of (12.35%), (25.93%) and (33.33%) as compared
to control group.
3.Hematocrit value (PCV)or (HCT):

On detecting the hematocrit value the data are given in table (3) . In the
studied groups, the result showed a general decrease in hematocrit value as
compared to the control group. However the decrease in hematocrit (PCV)
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percentage was highly significant in the fifth group, with a value of
(31.40%) of the control level.
4.Red blood cell count (RBC):

The data shown in table (4) demonstrated the mean value of red blood cell
count of both control and studied groups. Red blood cell count showed a
significant decrease in total red blood cell count in all over the studies of
group examined in studying groups red blood cell count were decreased to "
3.7,32,3.0,29and 2.8" (x10° cell/ pl) with a percentage decreases of
(19.57, 30.43, 34.78 , 36.96 and 39.13 %) compared to control group.
5.Platelets count :

On detecting the blood platelet count (PLT), the data are given in table (5).
The present result also showed a general increase in platelet count as
compared to the control group. However, the significant increase in platelet
count was observed in the group four and group five with a value of ({243.3
and 252.2} x 102 cells /) respectively of the control level.

Table 1. Average Hb Content Level In Both Normal And Studies Groups

of Gasoline Workers

control .
studies group
group
lead con. group 1 group 2 group 3 group 4 group 5
>30 n=18 (130-40) (140-50) (60-70) ('70-80) (>90)
Mean+S.E | 145+08 | 13.4+0.9 | 12.7+0.9 12.0+0.6 10.2+0.9 8.8+0.9
S.D 0.8 0.6 0.9 0.4 0.4 0.5
P. value 0.95 0.52 0.68 1.69 1.06
level of Non R N R N
significant significant significant | significant significant | significant

% of change -7.59 -12.41 -17.24 -29.66 -39.31
Hb. Level showed significant reduction in the studied groups in
comparison to the control group .

Table 2. Average Of WBCs Count In Both Normal And Studies Groups Of
Gasoline Workers

control .
studies group
group
lead con. group 1 group 2 group 3 group 4 group 5
>30 n=18 (30-40) (140-50) (60-70) ('70-80) (>90)
mean *S.E 8.1+0.7 8.1+0.7 8.6+0.6 9.1+ 0.7 10.2+ 0.7 10.8+ 0.7
SD 0.7 0.2 0.6 0.4 0.3 0.4
P. value -0.07 -0.55 -0.49 -1.17 -0.56
level of non non significant | significant | significant
significant significant | significant g g g
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[ % of change | | 000 [ 617 [ 1235 [ 2593 | 3333 |
WBCs count showed non significant increase in the first (2) groups . the
remaining groups showed significant increase
Table 3. Average HCT Value Among The Gazoline Workers And The
Control Groups

control .
studies group
group
lead con. group 1 group 2 group 3 group 4 group 5
>30 n=18 (30-40) (40-50) (60-70) ('70-80) (>90)
mean+S.E | 43.0+21 | 40.2+23 38.2+2.3 36.2+2.4 33.1+24 | 295+2.4
S.D 2.2 1.6 2.3 1.3 1.3 1.3
P. value 0.89 0.63 0.59 0.93 1.07
level of non . A A N
significant significant significant | significant | significant | significant
% of change -6.51 -11.16 -15.81 -23.02 -31.40

Table (3) Showed reduction in HCT value in the studied groups with high
significant reduction in the group (5)

Table 4. Average Of RBCs Count In Both Normal And Studied Groups Of
Gasoline Workers

control .
studies group
group
lead con. group 1 group 2 group 3 group 4 group 5
>30 n=18 (30-40) (40-50) (60-70) ('70-80) (>90)
mean + S.E 46+0.2 3703 3.2£04 3.0+0.3 29+0.3 28+0.3
SD 0.3 0.5 0.4 0.2 0.2 0.2
P. value 23.4 0.99 0.35 0.28 0.29
level of significant | significant | significant | significant | significant
significant g g 9 g g
% of change -19.57 -30.43 -34.78 -36.96 -39.13

RBCs count was significantly decreased in all the studied groups in
comparison to the control.

Table 5. Average Platelet Count In Both Normal And Studied Groups Of
Gasoline Workers

control .
studies group
group
lead con. group 1 group 2 group 3 group 4 group 5
>30 n=18 (30-40) (40-50) (60-70) ('70-80) (>90)
meant S.E | 211.8+7.3 | 216.7+13.1 | 224.0+15.4 | 231.9+16.0 | 243.3+16.0 | 252.2+16.0
S.D 15.2 14.5 15.4 11.2 8.9 10.0
P. value -0.32 -0.36 -0.35 -0.50 -0.39
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level of non non non significant | significant
significant significant significant significant g g
% of change 2.31 5.76 9.49 14.87 19.07

Platelet count showed non significant increase in the first (3) groups . the
remaining groups showed significant increase

e Biochemical Studies :

1) Serum urea level :

The mean value of serum urea concentration in control and studied groups
is shown in table (6). urea concentration in control group exhibited value of
(27.4 mg/dl). In the studied groups serum urea concentration was increased
to (30.0, 33.3, 36.0, 38.3 and 43.0 mg/dl) with a percentage increases of
(10.18%) , (21.53 %), (31.39 %) , (39.78 %) and (56.93 %) as compared to
control group .

2) Serum creatinine level :

The mean values of serum creatinen concentration in control and studied
groups are shown in table (7). Creatinen concentration in control group
exhibited a value of (0.9 mg/dl). In the studied groups serum creatinen
concentration was increased to (1.0, 1.1, 1.2, 1.3 and 1.5 mg/dl) with
percentage increase of (11.11%), (22.22%), (33.33%), (44.44%) and
(66.67%) as compared to control group.

3) Serum uric acid level :

The data of blood serum uric acid level under investigation is illustrated in
table (8). Uric acid concentration in control group exhibited value of (3.7
mg/dl). In the studied groups, serum uric acid concentration was increased
to (4.0, 4.3, 4.6, 5.0 and 5.2 mg/dl) with percentage increases of (8.11%),
(16.22%), (24.32%), (35.14%) and (40.54 %) as compared to control group.
4) Serum total protein concentration :

The data of blood serum total protein level under investigation is illustrated
in table (9) demonstrate the mean value of serum total protein concentration
level of both control and studied groups. However the increase in the level
was more pronounced in the fifth group with value of (8.42 mg/dl) of the
control level.

5) Serum alanine amino transferase activity (ALT) :

The mean value of serum alanine amino transferase activity in control and
studied group during the study are presented in table (10). Normal Serum
alanine amino transferase activity was (28.6 u/l). Upon studied group, the
ALT activity was increase throughout the study. However the increase in
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alanine amino transferase activity was more obvious in the fifth group with
a percentage of (23.43%) compared to control group.
6) Serum aspartate amino transferase (AST) :

Data recorded for serum AST activity was presented in table (11). Serum
aspartate amino transferase activity was (27.4 u/l). Upon studied group, the
aspartate amino transferase activity was increase throughout the study.
However the increase in aspartate amino transferase activity was more
obvious in the fifth group with a percentage of (27.37 %) compared to
control group.

7) Serum alkaline phosphates :

The data shown in table (12) , showed serum alkaline phosphates activity
in control a studied groups. The normal alkaline phosphates activity was
(80.4 ul). Upon studied groups, alkaline phosphates activity was increased
through out the study. However the highest change in alkaline phosphatase
activity was observed in the fifth group with a percentage increase of
(15.67%) compared to the control group.

Table 6. Average Of Urea Concentration In Both Normal And Studies

Groups Of Gasoline Workers

control .
studies group
group
lead con. group 1 group 2 group 3 group 4 group 5
>30 n=18 (130-40) (40-50) (60-70) ('70-80) (>90)
mean +S.E 274+25 | 3019+3.0 | 333+3.3 | 36.0£34 | 38.3+t34 43.0+ 3.4
S.D 3.3 2.6 3.3 2.9 2.3 3.7
P. value -0.68 -0.74 -0.58 -0.48 -0.97
level of significant | significant | significant | significant | significant
significant g g g 9 9
% of change 10.18 21.53 31.39 39.78 56.93

Table (6) Showed significant increase of urea level in the studied groups of
gasoline workers in comparison to the control.
Table 7. Average Of Creatinine Concentration In Both Normal And Studies
Groups Of Gasoline Workers

control .
studies group
group
lead con. group 1 group 2 group 3 group 4 group 5
>30 n=18 (30-40) (140-50) (60-70) (' 70-80) (>90)
mean + S.E 09+0.1 1.0+0.1 1.1+0.1 1.2+0.1 1.3+0.1 1.5+ 0.1
S.D 0.1 0.1 0.1 0.1 0.1 0.1
P. value -0.71 -0.73 -0.83 -0.69 -0.84
level of significant | significant | significant | significant | significant
significant 9 9 9 9 9
% of change 11.11 22.22 33.33 44.44 66.67
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There is significant increase in serum creatinine level among the studied
groups in comparison to the control .
Table 8. Average Of Uric Acid Concentration In Both Normal And Studies
Groups Of Gasoline Workers

control .
studies group
group
lead con. group 1 group 2 group 3 group 4 group 5
>30 n=18 (30-40) (140-50) (60-70) ('70-80) (>90)
mean = S.E 3.7+04 40+£04 43+ 05 4.6+05 5.0£0.5 5.2+ 05
S.D 0.5 0.3 0.5 0.3 0.2 0.2
P. value -0.49 -0.48 -0.54 -0.62 -0.24
level of non N - . A
significant significant significant | significant | significant | significant
% of change 8.11 16.22 24.32 35.14 40.54

Serum uric acid level showed significant increase among the studied
groups of gasoline workers expect group (1) in comparison to the control.

Table 9. Average Of Total Protein Concentration In Both Normal and
Studies Groups of Gasoline Workers

control .
studies group
group
lead con. group 1 group 2 group 3 group 4 group 5
>30 n=18 (130-40) (140-50) (60-70) (' 70-80) (>90)
mean =S.E 6.9£0.3 74+0.4 7.6£04 8.0+ 0.4 8.2£0.4 8.42+ 0.4
S.D 0.4 0.5 0.4 0.4 0.4 0.3
P. value -1.10 -0.32 -0.79 -0.29 -0.39
level of non . . - .
significant significant significant | significant | significant significant
% of change 7.25 10.14 15.94 18.84 22.03

Serum total protein showed significant increase in all studied groups of
gasoline workers expect group ( 1) in comparison to the control.
Table 10. Average Of ALT Activity Level In Both Normal And Studies
Groups Of Gasoline Workers

control .
studies group
group
lead con. group 1 group 2 group 3 group 4 group 5
>30 n=18 (30-40) (40-50) (60-70) ('70-80) (>90)
mean + S.E 286+3.0 | 30.1+£3.1 | 31.6+3.4 | 32.8t34 | 338t4.1 | 353+4.1
S.D 4.3 3.9 3.4 3.5 35 3.2
P. value -0.35 -0.33 -0.26 -0.19 -0.26
level of non - - . A
significant significant significant | significant | significant | significant
% of change 5.24 10.49 14.69 18.18 23.43
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There was a significant increase in ALT in the studied groups except group
(1) compared to control group.
Table 11. Average Of AST Activity Level In Both Normal And Studies
Groups Of Gasoline Workers

control .
studies group
group
lead con. group 1 group 2 group 3 group 4 group 5
>30 n=18 (30-40) (40-50) (60-70) ('70-80) (>90)
mean * S.E 274+09 | 289+14 | 30217 | 318+4.2 | 33.6+4.2 349+ 4.2
S.D 4.2 4.2 1.7 3.7 3.1 29
P. value -0. 87 -0.59 -0.35 -0.30 -0.23
level of non - R S -
significant significant significant | significant | significant | significant

% of change 5.47 10.22 16.06 22.63 27.37
There was a significant increase in AST in the studied groups except group
(1) compared to control group.

Table 12. Average of Alkaline Phosphates (ALP) Activity In Both Normal
and Studies Groups of Gasoline Workers

CalTiTTe] studies grou
group group
lead con. group 1 group 2 group 3 group 4 group 5
>30 n=18 (130-40) (40-50) (60-70) ('70-80) (>90)
mean £ S.E 80.4+18 | 821+26 | 835+3.0 | 846+3.3 | 86.8£3.1 93.0+3.1
S.D 33 2.4 3.0 2.4 3.4 7.7
P. value -0.54 -0.35 -0.25 -0.48 -1.42
level of non non non non significant
significant significant | significant | significant | significant g
% of change 211 3.86 5.22 7.96 15.67

Serum ALP showed non significant increase in the studied groups
compared to the control.
oAll values are expressed as Mean + SE .
oP value > 0.05 non significant .
< 0.05 significant .
< 0.01 highly significant .
< 0.001 very highly significant .

DISCUSSION:
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The present work was carried out in Gaza strip which suffers from several
environmental problems. One of these problems in concern resulted from
leaded gasoline toxicity.

The problem was identified as a major environmental health problem in
Gaza strip.

Human exposure occurs primarily through diet, air, drinking water and
ingestion of dirt and chips (U.S. Environmental Protect Agency, EPA 1989
and Agency for toxic substances and disease registry ATSDR 1993).

The efficiency of lead absorption depends on the route of exposure, age
and nutritional status (EPA 1986a).

Lead is known to have toxic effect on several biologic systems in particular
nervous system, kidney, hematological and reproductive systems. (CDC
1991, and Ghorbe et al., 2001)

Our results revealed inverse significant relationship between lead and
hematological parameters. Anemia can results from both shortened red cells
life span and impairment of heme synthesis. (Goyer 1996).
These result were supported by previous studies. Litis et al. (1978). The
observed decrease in hemoglobin content may be attributed to decrease red
blood cells or impaired biosynthesis of heme in bone marrow. (Zayed et al.,
1993)

Decreased hemoglobin and red blood cell could also be attributed to
insufficiency of protein synthesis that mainly induces decrease of essential
amino acids and short age of energy source of protein synthesis incorporated
in hemoglobin production. The decrease in red blood cell count observed
here is in agreement with that record by Gautam and Chowdhary (1987);
Solliway et al.1996; Bersenyi et al. 2003 and Lavicoli et al. 2003). A
shortening of erythrocyte survival time was observed in the rats exposed to
lead (Terayama, 1993).

On the other hand, white blood cell (WBC) generally increases as
compared to the control level. The dramatic increase in white blood cell
count indicates the activation of defense mechanism and immune system of
gasoline workers. Similar results have been also reported by (Whitby
,1980).

The kidney is one of the main organs of the body that is imbedded in per
renal fat and other supporting structures. Each kidney is composed of the
functional filtering units, the nephrons.

This in turn is composed of the renal corpuscles and the urineferous tubule
both of which are engaged in active physiological functions of the kidney.

Data present here showed elevation in serum urea concentration on
gasoline worker with long term exposure to lead. The observed increase in
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serum urea is in agreement with the increased level of blood urea
concentration with an increased kidney weight that were encountered by
Schraishuhu et al. (1992).

Urea is the principal end product of protein catabolism enhanced protein
catabolism and accelerated amino acid deamination for gluconeogenesis is
probably an acceptable postulate to interpret the elevated levels of urea. On
the other hand, the elevated serum urea levels may be due to the destruction
of red blood cell during inoculation.

Similar results have been also reported by Khalil-Manesh et al. (1992)
delineated that an increase in serum urea nitrogen in rats exposed to lead
acetate as compared to controls.

Uric acid is the end product of the catabolism of tissue nucleic acid i.e.
purine and pyrimidine bases metabolism (Wolf et al,1972).

The elevation of uric acid in response to lead intoxication coincides with
what reported by An Krah et al. (1996) and Mc Bride et al. (1998).

In the present work, the serum uric acid level exhibited significant
increment in the gasoline worker, which may be due to degradation of
purines and pyrimidines or to an increase of uric acid level by either over
production or inability of excretion Wolf et al. (1972).

Total protein biosynthesis was gradually increased due to the lead ion
concentration and in the case of low concentration the long period of
treatment induced this effect. The observed increase in total serum protein
also agreed with Sauk et al. (1992) and Attia (1993).

Thus compensatory mechanisms operate to overcome the toxicity of
ingested lead by maintaining a high concentration of glutathione in liver and
kidney as shown by increasing total protein level after 60 days of lead
administration.

The liver plays a key role in many processes of intermediary metabolism.
It is also an important organ in the detoxication of drugs and carcinogens
and affects the excretion of a wide range of compounds into bile. This organ
is composed almost exclusively of a single type of cells, the hepatocytes or
parenchyma cells about 60% of the cells consist of parenchyma cell and
30% consist of endothelial cell (Kupffer cells) which line the hepatic
sinusoids. The rest of cells include vascular and supporting tissue and bile
ducts (Whitby et al., 1980).

High activities of aminotransferase (ALT & AST) and alkaline phosphates
are detected when lead is above 80 ug/dl. These activities are increase due
to hepatocellular damage by hepatotoxic drugs infection, hepatitis and
primary and secondary liver cancer ( Wilkinson ,1977)
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Transaminase enzymes are synthesized mainly in the liver and their levels
in serum are low in normal subjects. Lead may accumulate in liver and exert
its toxic effect via per oxidative damage to hepatic cell membranes causing
transaminases to liberate into the serum. (Sivaprasad et al., 2003).

Serum alkaline phosphates is known to be increased due to over production
or release of the enzyme Dby liver in response to diverse stimuli as
hepatocellular injury, increased intraductile pressure inflammatory.

Diseases of the ducts and expanding lesions compressing parenchyma and
ducts of the biliary system (Harrison et al., 1964).

The increase activity of alkaline phosphatase in sera of lead exposed
workers may provide one of the few dues to the presence of neoplastic
growth in liver. (Hawki and Oser ,1965).

Similar results have been also reported by Gupta et al. (1995). They
reported that a high alkaline phosphates activity is known to occur in cell or
tissue exhibiting either a high turn over or a high anabolic rate.

In conclusion: Our results showed that gasoline workers must be
considered as risky personnel as leaded gasoline toxicity affects many
systems in the body: liver ,kidney, bone marrow and may lead to organ
damage. So, hematological and biochemical assessment are mandatory for
those workers periodically.
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