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Objective: A study was conduct to determine whether hepatic function changes in

workers occupationally exposed to mixture oforganic agcnts, were due to the expo

sure or confirsing factors.
Methods: a totat of 3 I I workers of petrochemical industry and fertilizer production

lactory in Basrah city . Their mean age was 39i6 years, and at least one year ofexpo
sure to organic agent. This sample was compared with a group of 154 non industrial

control subjects, with a mean age 39 +5.'7 years and similar anthropometric characteris

tics . Serum samples were obtained to determine the activities of aspirate amino

transferase (AST), alanine amino transferase (ALT), alkaline phosphatase (AP) and to

tal serum bilirubin (S.BIL.) .

Results: therc were significant clevation in the activities of AP, AST, ALT and the

level of total S.BIL. among industrial workers whose age > 40 years compared to

those younger than 40 years (p < 0.05) and to non industrial control subjects (p <

0.05). The values ofall above parameters studied were significantly elevated with in
creasing the period ofexposure in both factories as compared to the control group (p

< 0.05).
conclusion: on the basis of this study , it can be concluded that a substantial differ
ence in these ervymes and total S.Bil between exposed and non exposed was found '
These results might be related to organic agent exposure and might have effect liver .
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Introduction:
Liver injury induced by chemicals has

been recognized as toxicological problem
for close to 100 years . It was recognized
early that injury is notasingle entity, that the

lesion observed depends not on only the
chemical agent involved but the period of
exposure , too . There have been a varity of
ways of classi$ing the hepatic lesions in-
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duced
by various chemical substances. Some in-
vestigators were primarily interested in the
injury produced by exposure to non thera-
peutic agentslikelyto inthe occupational en-

vironment . Others notice that the primary
concern is about drug induced injury
Nearly, every worker in industries is ex-
posed to a potentially hazardous agent .

These agents are classified into five types
Gases and vapors, dusts, fumes and mist,
physical
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ry
group (No)

Petrochemical Fertilizer Control
facrory factoryvaflaore1fi!"ii!p, r rsol (lss) (ls4)

-Age 39 +5.5 39.4+ 6 38.7+ 6

Weight 66 +7 .6 64.7 +7.7 64.G8

Height 170 + '7 .l 769.3+7 168.7]7.r

Duration of 13 ; 6.6 13.3+6.4
expGure

agents and biological agents . Occupational
health is an approach to therecognition diag-
nosis, treatment, prevention and control of
work related disease and tnjury . In addi-
tion to the injuries, occupational exposure
contribute to a wide range of illnesses, in-
cludin g cancer, cardiovascular and
cerebrovascular disease, leading to prema-
hre death .

The aim of the present study is to deter-
mine the effect ofpotentially hazardous
agent in the work place on the liver function
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profiles in petrochemical and fertilizer in-
dustrial workers in Basrah city .

Methods:
A total of 31 I apparently "healthy"

workers were enrolled in this study . They in-
cluded 156 workers from petrochemical in-
dustry 155 workers from the fertilizer pro-
duction factory and 154 non industrial sub-
jects (control group). The workers and con-
trol group were with similar anthropometric
characteristics . Workers with a known his-
tory ofliverdisease, alcoholic, smoker, preg-
nant female or known on oral contraceptive
p i l1s, diabetic and with history of
bloodtransfusion were excluded from the
study . The biochemical parameters were
performed in Dept. of biochemistry,
College ofMedicine, University ofBasrah.

Student t test was used to find out the as-

sociation between the change in the bio-
chemical parameters and exposure to
hazardous agents .

Results :

Table I showsthe characteristics ofthe stud-
ied groups (industrial workers and control

Thble 2 : Age distribution of the activity of AP and level of serum Bilirubin among

the studied groups

Age

Less than 40
y9ars

More than 40
years

Biochemical
parameter

AP (K.A.U/DI)
S.Bill (mg/dl)
AP (K.A.U/DI)
S.Bill (mg/dl)

Petrochemical
factory group

1l.t+ 1.2

r.1+0.2
74.8 + 1.2 a

1.6 7O.2a

Fertilizer factory
Workers

1,1.2 + 7.1

1.2 + o.z
15.7 + 1.2 a

1.6 + 0.3a

Control
gloup

6.3 ; 1.I
0.67 0.2

8.7 ; 1.3 a

0.8 a 0.2 a

ap<0.05
group). The groups were matched for the
age, weight and height effect ofage : the
value ofthe activity ofAP and the level ofto-
tal S.Bil among the studied groups are pre-
sented in Table 2.A significant elevation in
the activity ofAP and the level oftotal S.bil
among worker groups than that among the
control group (p< 0.05).No significantasso-
ciation was noticed in the activity ofAP and
the level of S.Bill with the age in the work-
ers . These finding are shown in Table 2 .

Workers had a higher activity of AST and
ALT among workers aged more than 40
years than control subjects (p < 0.05), how-
ever, workers aged less than 40 years
showed a non significant elevation in activ-
ity ofAST and ALT than control group (Ta-

ble 3) .

Effect ofexposuretime : The periodofexpo-
sure time increase, the values ofthe activity
ofAP and total S.Bill increases. This in-
creases are statistically significant when the
activity of AP and S.Bill compared to their
values in the first l0 years of exposure and
in control group (p < 0.05), However, the ac-
tivity of AP and total S.Bill showed no sig-
nificant association with period ofexposure
(Table 4). The values of activities ofAST
and ALT among the studied groups showed
in Table 5 . Workers with exposure time
more than l0 years had significant higher
values ofAST andALT-
showed no significant association with pe-
riod ofexposure (Table 4). The values ofac
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tivities ofAST and ALT among thc stud-
ied groups showed inTable 5 . Workers with
exposure time more than 10 years had sig-

nifi cant higher values ofAST andALT.
Discussion :

In this study, we describe the laboratory
featurcs of increascs the activities of AP,

AST, ALT and total serum bilirubin among
workers aged than 40 ycars Table 2 and 3

and who had at least I 0 years ofexposure to

organic materials Table 4 and 5 in compari-
son to non industrial conhol subjects Ithas
been reported that subjects exposed to sev-

eral chemical agents simultaneously can cx-
hibit pharmacological or toxicological re-

sponse . Chcmical induced injury mani-
fested in different ways . The acute effect
which is consist of an accumulation of
lipids (fatty liver) or appearance ofdegen-
erativc process leading to death of the ccll
(necrosis) . The necrotic process is either af-
fect small groups of isolatcd parenchymal

cell (focal nccrosis), or virtually all ofthe
cclls within hepalic lobulc (massir e necro-

sis)

Period of parameter
exposure

Chronic exposure to chemical
agents induccs mark alterations of entire
liver structure with degenerative and prolif-
erate changes obserued in different forms of
cirrhosis '- ' .ln addition to acute hepatic

and lipid accumulation. one can interest in

cholestatic type oiresponse . This lesion re-

sults in diminution of cessation of bile flow,
with the ensuing retention of bile salts and

bilirubin . The retention ofbilirubin leads

to production ofjaundice . lndustrial chemi-
cals are notusually associated with this type

ofresponse . In addition to cholestatic le-

sion, one finds anothcr type ofchemicals in-
duced hepatitis that resembles closely that

produced by vira I hepatitis
On the basis of mechanism, at . Number

of chemical agents can affect cellularmem-
branes . Farber et al showed that carbon tet-

rachloridc altered the permeability of mito-
chondria and the activity ofthe enzymes in-
volved inthekereb cyclewas found tobe di-
minishedinthese prcparations . Others dem-

onstrated that therc was auncoupling ofoxi-
dative phosphorylation in mitochondria

Table 4 : Distribution of the activity of AP and total serum bilirubin according to the

period of exposure among tbe studicd groups .

Petrochemical Fertilizer Control
factory group factory ornrrn*

workers

Age

Thble 3 : Age distribution of the activity of AST and

ALT among lhc studied grouPs

parameter
Petroqh-
emlcal
factory
group

Fertilizcr /-^-l-^lfactorv \-t,r I trur
workeis Group

Less than 40
years
More than 40
years

AST (I.U/L)
Arjr (r.u/L)
AST (I.U/L)
ALr (r.u/L)

26-+2.5

47 +3.t1
39 +3.4

)'7 ,) o
zJ +3.1
51 +4.6
43 +3.8

))1)q
z0+3.2
26 +3.8
24 +4.2

l- 10
years

lt- 20
years

>20
years

(K.A.U./DD
s.Bill
(Mg/dL)
AP
(r.A.u-/Dl)
s.Bill

Sc/dL)
(KA.U./Dr)

s.Bill
(Ms/dL)

0.98 + 0.3

2.9 +7.3

1.4 4O.2

16.4 + U

1.6+ 0

1.1.'4).2

13.4 +1.2

1.6 +0.14

1.7.2 + O

1.8+ 0

0.7 + 0.2

(no cxposure time was calculated)
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Thble 5 : Distribution of the activity of AST and AllI according to the period of
exposure among the studied groups .

group

Period of parameter Petroclpmical Fertilizer Control *

1-10 AST(i.u/L) 24 +2.8 22 +3.4 23 + 3.2

years AL(i.u/L) 23 +2.9 2l +2.8 Zt + 2.9

7I-20 AST (I.u/L) 36 +3.2 39 +3.6
years ALT (I.ulL) 34 +3.2 39 +3.6

> 20 AST (i.u,rl-) 48 +3.8 51 + 3.3

Years ALI (i.u/L) 45 +3.8 47 + 3.2

*(no exposure time was calculated)
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The results ofthese observations led to the
conclusion that mitochondrial effects prob-
ably producedthe fatty livers . Alteredmem-
brane permeability ofhepatic cells can also
lead to increased enzyme activity in the
plasma . The activity of number of hepatic
cytoplasmic and mitochondrial enzymes
hasbeen found to increase in the plasma fol-
lowing carbon tetrachloride hepatoxicity
hepatotoxic agents can be grouped indiffer-
ent ways, these the direct and indirect
hepatotoxins . A direct agent would be one
that can injure many tissues, included liver .

Those agents should addect ofnumber of
organelles such as the endoplasmic reticu-
lum, the mitochondria, and the lysosomes
as carbon tetrachloride phosphorous and

tannic acid . However, the indirect agents
are thought to affect a particular metabolic
pathway . Ethionine is an example, its inter-
ferences with methionine for availableATP
leads to the diminution oflipoprotein trans-
port molecules and retention of fat
Number ofchemical agents can affect cellu-
lar membranes . Farber et al showed that
carbon tetrachloride altered the permeabil-
ity ofmitochondria and the activity ofthe en-
zymes involved in the kereb cycle was
found to be diminished in these prepara-
tions . Others demonstrated that there was a
uncoupling of oxidative phosphorylation in
mitochondria . The results ofthese obser-
vations led to the conclusion that mitochon-
drial effects probably produced the fatty liv-
ers . Altered membrane permeability of
hepatic cells can also lead to increased en-
zyme activity in the plasma . The activity of
number of hepatic cytoplasmic and mito-
chondrial enzvmes has been found to in-
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crease in the plasma following carbon tefia-
chloride hepatoxicity

The plasma activities of cytoplasmic en-
zymes have been found to increase more rap-
idly than those of mitochondrial enzymes,
because ofthe time sequences involved,
there is some doubt that the appearance of
enzymes in the plasma results from necro-
sis, the early appearance of non-
mitochondrial enzymes was thought to re-
sults from altered cell permeability
Most investigators have considered the in-
creases in plasma enzymes activities to be
the results of deceases of enzymes in
hepatic tissues 

' 
. However, Verplanke et al

have found that activities ofsome liver en-
zymes are acutely increased after expostrre
to chemical agents . Other workers found
that some of these chemicals may increase
hepatic enzyme synthesis and that the in-
crease may overlap with loss ofactivity due

to cellularnecrosis
In conclusion, one can see that a variety of

pathologic processes are involved in what
called in general terms,liverinjury. Further
more the elevation ofAPT, A ST, ALT and to-
tal S. Bil levels may be a powerful tool for
identification of individuals at increased
risk ofearly retirement and pretenn mortal-
ity and may be helpful in targeting of pre-
vention efforts .
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