United Arab Emirates University
Scholarworks @ UAEU

Theses Electronic Theses and Dissertations

5-2000

Lead Exposure and Physiological Enzymes among
Industrial versus Non-Industrial Workers in Al-Ain,
United Arab Emirates.

Fatima Rashid Mattar Said Al-Neamy

Follow this and additional works at: https://scholarworks.uaeu.ac.ae/all theses

Part of the Environmental Sciences Commons

Recommended Citation

Said Al-Neamy, Fatima Rashid Mattar, "Lead Exposure and Physiological Enzymes among Industrial versus Non-Industrial Workers in
Al-Ain, United Arab Emirates." (2000). Theses. 244.
https://scholarworks.uaeu.ac.ae/all theses/244

This Thesis is brought to you for free and open access by the Electronic Theses and Dissertations at Scholarworks@UAEU. It has been accepted for

inclusion in Theses by an authorized administrator of Scholarworks@UAEU. For more information, please contact fadl. musa@uaeu.ac.ae.


https://scholarworks.uaeu.ac.ae?utm_source=scholarworks.uaeu.ac.ae%2Fall_theses%2F244&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.uaeu.ac.ae/all_theses?utm_source=scholarworks.uaeu.ac.ae%2Fall_theses%2F244&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.uaeu.ac.ae/etds?utm_source=scholarworks.uaeu.ac.ae%2Fall_theses%2F244&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.uaeu.ac.ae/all_theses?utm_source=scholarworks.uaeu.ac.ae%2Fall_theses%2F244&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/167?utm_source=scholarworks.uaeu.ac.ae%2Fall_theses%2F244&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.uaeu.ac.ae/all_theses/244?utm_source=scholarworks.uaeu.ac.ae%2Fall_theses%2F244&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:fadl.musa@uaeu.ac.ae

LEAD EXPOSURLE AND
PHYSIOLOGICAL ENZYMLES AMONG
INDUSTRIAL VERSUS
NON-INDUSTRIAL WORKERS IN
AL-AIN, UNITED ARAB EMIRATES

(A Thesis Submitted in Partial Fulfillment for the Degree of MSc.
in Environmental Science)

By
Fauma Rashid Mattar Said Al-Ncamy

Faculty of Science
United Arab Emirates University

May 2000



SUPERVISORS

Dr. Abdulbart Bener, Ph.D.,
Senior Supervisor

Assocate Protessor

Department of Commumty Medicine
[Faculty ot Medicme & FHealth sciences
United Araby Fourates University

Dr. Ahmed Mirza Almehdi, Ph.D.,
Supervisor

Assistant Protessor ot Biochemustry
Department ot Chemustry

Faculty ot Science

Umited \rab Emurates University



The Thesis of Fatima Rashed Mattar Al-Neaimi for the Degree of Master of
Science in Environmental is approved.

Examining Committee Member, Dr. Abdulbari Bener

/) \ y]
F > "'/ ) // / 4
........................... MrCYLe . . - ../ csns W Teteasoasoansoane \f
Examining Committee Member, Dr. A. G. Nicol
o) I, W - \
) =
....................................... o A S Y T oty PR TR e o SN R

Examining Committee Member, Dr. Ahmad Ayoob Alqadal

Dean of the Faculty of Science, Prof. A. S. Al-Sharhan

United Arab Emirates University
2000/99



ACKNOWLEDGEMENTS

I wish  to express my sincere gratitude to my mam Supervisor, Dr. Abdulbart Bener, who

served as a constant source ot help and encouragement.

I wish to express my special gratitude to my co-supervisor Dr. Ahmed Mirza Almchdr tor
his encouragement and assistance. \lso | wish to thank all industrial and non-mdustrial
workers participating in thas study tor their cooperation. \ very special word ot thanks 1s
duc to my tather and mother and all my ta

support throughout my study.

I am especually gratetul to  FLEL Sheikh Nahayan Bin Mubarak Al Nahayan, Mimister of
Higher Lducation and Supreme  Chancellor, United Arab
Hamad Abdulrahman Al Mudta, Muouster of Health tor giving me this opportunity to

obtun a lhigher degrec.

I am gratetul to Prot. Abdulrahman Al-Sharhan Dean Faculty ot Science  and Prot.

D.Voth Dean ot Ifaculty Medicine and Health Sciences tor their support and cooperation.

1 would like to thank Mr. Ahmed Ibralum, for his help and assistance i analyzing and
processing m ammo acids. Also thanking Mr B. Al Sajer, Mr Jamal Mohammed and Mr
Sufyan Sabrt ftor their substantial helps m the Commumty Medicine Department ot the

Faculty ot Medicine and Iealth Sciences.



ABSTRACT

Lead, which 1s considered to be as a toxic  metal without any usetul phy -

biochemical  function in human  body was widely used since the evolution of the
industrialized era as a chenucal  part of much machinery and commodities. 1ead
contaming gasolne, lead pants, lead-soldered cans, lead-glazed carthenware and tobacco
are examples of sources of lead. Theretore, lead continues to be a significant public health

concern globally.

Nowadays 1t s particularly impossible to tind a person with blood lead level lower than
048umol/L (100 pg/ dl) especially m city areas. Changes in neurobehavioral,
cardiovasculir, hematological, and renal tunctions are tound to be associated with lead
even low blood lead levels. At the molecular levels, lead tends to cause damages to

multitude of enzymes and essential cellular structures.

The am ot the present study s to determine the Blood  Lead Levels (BLLs) among
expatriate industrial (exposed) and non-industrial (unexposed) workers and investigate
predictor factors that are influencing BLLs in UAE population. Additionally, the present
study aiming to determine the cttect ot lead exposure on the plasma levels ot amino acids
and serum liver enzymes, cardiac enzymes and renal functions protemn in industrial
workers i Al-Ain, UAE. Finally, to study acute and chrontc respiratory symptoms

occurred exposure among industrial.

Although this study s not intended tor generalization of the lead population problem to
the whole UAE population, but without any doubt this study would be a representative
sample of concurrent measures ot lead exposures in the specitic communuty. The tirst part
of the study was screening of blood lead levels among industrial versus non-industrial
individuals taking i consideration age, cthnic group, and smokers and non-smokers
criteria. The sccond part of the study 1s focussing on the correlation between blood lead
levels and levels of amino aads, liver tunction enzymes, cardiovascular enzymes and renal

function proteins.



i

This study was based on matched exposed and unexposed study of subject selected from
AlAm City. “This study included 100 exposed and 100 unexposed, matched for age, sex
and - nationality. The tield survey was conducted during the period from 1" of February to

July, 1999

The relative importance of some ftactors on the likehhood of mdustrial workers having

lead exposure was assessed using statishical methods and models.

This matched case-control study was conducted n three parts, namely:

a) An eprdemiological study ot eating habits, hte style, reported symptoms and lead
level m industrial and non industrial workers.

b) Plasma anuno acid protiles among industrial and non-industrial workers.

¢) Laboratory analysis ot serum  liver enzymes, cardiac enzymes and renal tunction

proteins tor cases and controls.

The Socio-demographic charactenstics of industrial and non-industrial workers were
similar among the population surveved. Most ot the industrial workers were not certain
about lead exposures. Both groups, industrials and non-industrials workers were
demographically similar with regards to age  groups, nattionahty and marital status. The
majority ot industrial workers (38%) were illiterate, which was the expected result. The
majority ot non-industrial workers (48%) were educated with secondary or high school
educational certiticates. Most industrial workers were not aware with the amount of lead

they might have been exposed.

Few industrial workers reported exposure to lead. One type ot exposure derives from the
working 1n jobs related to lead as 40% ot industrial workers reported being nvolved with
smelling spraying of toxic gases and chemicals directly, 13% of the subjects reported
working in radiation arcas or magnetic tields, and 14% of them reported dealing with

battery recycling,



The exposure to - lead among ndustrial and non-ndustrial workers was investigated. The
majority ot industraal workers reported not using masks as the main method of protection
during their work. The majonty  of industrial workers reported ditterent clinical
symptoms. Reported symptoms among industrial workers were higher than non-industrial
workers had. It was observed that, most ot the symptoms occurred among, industrial and
non-industrial were significant ditterences as tollows Nausea/vomiting |OR = 4.235, 95%
CI (1.35-13.25)], (p = 0.008), Red/irritated eye/blurred vision [OR=1.61, 95% Cl1(0.731-
3547).(p = 0.235)], Increased anxiety [OR = 2.68, 95% CI (1.16-6.20)], (p = 0.017),
Dizziness [OR = 1.926, 95% CI (0.808-4.592)], (p = 0.134), Headache [OR = 1.176, 93%
CL (0.617-2.243)], (p = 0.622), Muscular symptoms [OR = 3.146, 95% CI (1.46-6.75)], (p
= 0.002), Memory loss [OR = 11.0,95% CI (1.38-87.64)], (p = 0.005), Fatigue |OR=
3.439, 95% CI (1.303-9.074)|, (p = 0.009), Insomnia [OR = 2.16, 95% CI (0.834-5.612)],
(p = 0.106), Chest pan |[OR = 1.0, 95% CI (0.41-2.42)], (p = 1.000). Kidneys [OR =
3.20, 95% CI (1.20-8.51)|, (p = 0.008), Gastromtestinal |[OR = 2.55, 95% CI (1.17-5.55)),
(p = 0.016), Anemia  [OR = 343, 95% Cl (1.30-9.07)], (p = 0.009), Ditticulty in
breathing  JOR = 2.72, 95% CI (1.07-6.88)], (p = 0.030), Cardiovascular |OR = 3.61,
95% CI (1.27-10.30)], (p = 0.011), Mania |OR = 6.62, 95% CI (1.87-23.39)], (p = 0.0016),
Abdomunal pain JOR = 1.18, 95% Cl (0.53-2.63)], (p = 0.684), Myalgia and Anorexia
[OR = 1.26, 95% CI (0.32-4.84)], (p = 0.733).

FFurther more we  have investigated plasma amuno acid protiles among industrial workers
(exposed) and non-industral workers (unexposed). Most plasma amino acd tests showed
higher values among industrial than non-industrial workers did. There were stanistically

very highly significant ditferences between industrial non-industrial with the respect of
some amino acids levels as can be seen as follows: Taurme (112.02 1 38.70 pmol/1, Mcan
1 S.D), N= 100 in industrial workersand (55.15 % 24.97 pmol/l, Mean 2 8.D) in non-
industrial workers, N= 100, (p = 0.0001), Serine (159.33 1 34.68 pumol/1, Mcan 1 S.1J) in
industrial workers and (108.09 1 26.42 pmol/l, Mean 2 S.1J) in non-industrial workers,
(p = 0.003), Glutamic acd (236.89. 2 149.91 umol/I, Mcan 2 S.1D) in industrial workers
and (82.26 2 57.09 pmol/l) in non-industrial workers, (p = 0.000), Glycine , (236.89 4

14991 pmol/l, Mean 2 SD) in mdustrial workers and Mean 2°5.1D (244.25 1 72.88



pmol/l) m non-imdustrial workers, (p = 0.0001), I listidine Mean 2 $.1> (107.50  29.61
umol/l) 1 industrial and Mean 2 .1 (93.90 1 18.53 pumol/1) in non-mdustrial workers,
Ormithine Mean 2 8. (178.94 4 59.16 pmol/1) n industrial workers and (104.84 1 30.04
pmol/l) i non-mdustrial workers (p = 0.001), Lysine Mcean 1+ S.D (21871 45173
pmol/l) - m mdustrial workers and (176.77 2 36.71 pmol/1) n non-ndustrial workers (p =
0.000), Leucme Mean2 8.1 (162.41.99 2 38.73 pumol/l) n industrial workers and i non-
industrials workers (13557 1 26.94 pmol/l), (p = 0.002), Valine Mean 1 S.1D (264.15 #
65.88 pmol/1) in industral workers and (234.05 2 58.02 punol/l) in non-industrial workers
(p = 0.62), Threonme Mean 2 S.D (161.67 2 42.04 timol/l) - industrial workers,
(p=0.055) and Mecan * S.1> (130.34 2 34.55 pmol/l) in non-industrial workders, (p =
055), Alanme Mean 2 5.1 (526.59 4 151.35 pmol/l) among the industrial workersand m
non-industrial workers Mean 2 S.1) (417.64 2 92.08pumol/1), (p=0.0001), Glutanmune Mcan
1 S.D (62286 £ 139.85 pmol/l) i mdustrial workersand (383.89 2 146.50 pumol/l) in
non-industrial workers, (p = 0.346) and Proline Mcan 2 S.1> (339.31 1 137.29 pmol/l) in

ndustrial workers and (261.15 1 82.464 pumol/I) in non-industrial workers (p = 0.000).

Finally, the hver tunction tests were estimated among industrial (exposed) and
non-industrial  (unexposed)  workers. Only lLactate Dehydrogenase and  Alkaline
Phosphates were lugher in industrial workers than non-industrial workers. And there were
statistically — signiticant difterences between industrial and non-mdustrial workers, for
Lactate Dehydrogenase i industrial workers (211.27 £ 57.27u/1, Mean £ S.1): versus m
non-industrial  workers  (194.77 £ 48.69 u/l, Mean £ S.1D), (P=0.029) and Alkaline

Phosphates (84.27 £ 24.64 u/1, Mean £ S.D) tor u/l) tor industrial and (76.18 £ 2048 u/I,

Mean + S.1D) in non industrial workers, (p=0.012).

Also kidney protemns such as Blood Urca Nitrogen and Creatinine were estimated among

industrial and non-industrial workers without any statically sigmticant ditterences.

The results ot this study determined the exact Blood l.ead Levels among industrial and

non-industrial workers, in UAIL population. Also lead and assoctated environmental risk
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tactors will hold great  pronuse tor tuture planning, prevention and programming in Al-
Am City tor the Minstry ot Health, Universities, F'ederal Environmental Agency, WHO,

Municipality and other concerned academic rescarcher mstitutions.
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CHAPTER I

INTRODUCTION



1.1 INTRODUCTION

1.1.1 Historical Aspects of Lead:

Lead and s compounds are potentially toxic (Ho, et al, 1998). It does not seem to have
any known physiological tunction. It s widely distributed m the environment as a result ot
man’s activities. The ettect of lead on the health have been recognized for many years and
there are some cases of lead posoning i the wold (Jenkin, 1980). The diagnosis ot
excessive lead absorption was  based ona blood lead level of 50 pg/dl. or more and the

absence ot sings and symptoms ot lead poisoning,.

Evidence showed that lead 1s onc of the first metals that man used at 1000 BC, and the
Egyptian are among the tirst to use lead. and Phoemcians mined lead ores in Spain around
2000 BC. The Romans were important lead consumers, using metallic lead tor piping,

cooking utensils, and lead compounds tor pottery glazes (Carlzenz, 1988).

The western region ot Saudi Arabma contans numerous small vemns and lodes ot
polymetallic copper-zinc-lead-silver sultides that have been oxidized mtensively in some
localities  (Al-Saleh, 1992). Many ot these prospects contain vestiges ot very ancient
workings ot unknown age. The Western region of Saudt Araba 1s endowed with
abundant lead-silver deposits that have been mined since ancient tumes. The polymetallic
naturc ot these mierals would make them highly prized as the basic matertal for making

leaded bronzes —and brasses particularly during the carly Bronze Age. It also provides a



means  of tingerprinting the artitacts tashioned at the western Saudi Arabian ore locations

(Nriagu, 1983).

1.1.2 Environmental Exposure to Lead

The mtroduction of lead in the developing countries has been associated with the growth
ot mdustry and the expanding use of motor vehicle in transport. Medical and health
protessionals, scientists, ccologist and leggslators all have been iterested in man’s
exposure to lead. The scientific and lay literature is extensive and mounting evidence ot its
exposure contributes to making it a major public issue (Al-Salch, 1992). Exposure to lead
is considered a muajor health problem tor the people in the industrial and oil-producing
countrics. Major powsoning among public are tairly well characterized, but the health
ettects of routme, snuller exposure are uncertan. In UAL studies, although himited by
small sample size and inadequate comparison groups, revealed lead in blood in children,

the pathophsiological signiticance of which remam unclear( Al khayyat and Almehds, 1999)

[n the United Arab Enurates, and in Gulf Countries, concern of lead exposure 1s in 1ts
early stage. The literature s sparse and the issue has not yet been paid full attention.
Historical evidence indicates that lead was used m the earliest periods tor commercial
(Parry 1970, Hamarneh 1973) and military purpose (Cook 1974) and there was toreign
trade n leaded products with India, Egypt, Syria and Iraq. Tradiional cosmetics such as
kohl and henna, which have signiticant amounts ot lead, are being used widely m the
United Arab Emirates. As in other developing countries, use ot lead has multiphed greatly

i everyday lite in the United Arab Emurates, particularly over the last 20 years. Pollution



ot air, soill, water are undoubtedly accompany, mdustrial developments s one ot the

problems that accompanies economic progress.

The discovery of al just betore the muddle of the century has changed many aspects of
lite m the UAE. Road construction programs have increased parallel to other national
developments, and with an mcrease n reaching serious public health problems (Bener et
al.1994). These processes have been accompanied by rapid urbanization, an increasing
number ot factories, an expansion of modern houses, extensive network ot motorways

and tree availability of cars and other motor transport (Bener etal., 1997, 1999).

\s a result, nowadays its particularly impossible to find a person with blood level lower
than 0.48 pmol/l (100 pg/dl) specally i city areas (Schutz et al.1987). Changes in
neurobehavioral, cardiovascular,  hematological and renal functions are found to be
assoctated with lead- even at low blood lead levels. At the molecular levels, lead tends to
cause  damage to multitude of enzymes and essential cellular structures. Researches
showed that blood lead levels are directly intluenced by recent exposure to morganic lead

(O Flahetry 1986 and Hodgkins ct al.1991).

Evidence suggests that the response 1s more pronounced in newly exposed subjects
because internal lead stores exert a dampening intluence on the transmission ot exposure
vartability to changes in blood lead levels (McGrail et. al. 1995). In contrast, hmited
evidence on a small of subjects suggests that exposure to organic lead dose not exert the

same cffect on blood lead level.



1.2. LEAD

1.2.1. Occurrence Of Lead

“and Ph¥™* 1t s distributed

Lead occurs in the nature as a compound of two 1sotopes, Ph2
ubiquitously i the ecarth crust. The igncous rocks of the carth’s crust contamn about 12
ppm ot lead down to a depth ot 30km, while the sotl film covering the outermost surtace
ot the continents contans an average of 16ppm. It 1s found that uncontaminated natural
water contans less than 0.1ppm of lead, while seawater contains from 0.08 to 8ppm. In

the industrial areas where lead s mined, retined, smelted, or where coal 1s burned, the lead

content mn soill may reach several thousand parts pemilllon (Carlzenz, 1988).

Nature deposits ot lead have been found ' Canada, the United States, Mexico, Peru,
Ireland, Poland, Sweden, Spain, the Soviet Union, West Germany, Yugoslavia,
South-West Atrica, China, Japan, North Korca, and Australia. Lead 1s mainly occurs as
sulphide (PbS), 1n association with other metallic sulphate. It 1s also occurs as cerussite
(carbonate), anglesite (sultate), pryomorphite (chlorophosphate), crocoisite (chromate),
wultenite (molybdate), matlockite (chloride) and vanadinite (vanadate) (Harrmgton et al,

1992).

Due to the ubiquitous distribution ot lead, no lead free medium exists or has ever existed.
So man s and always has been exposed to lead trom air or tood or drinking water. This
exposure varies trom place to place, and it most probably was lower betore the Industrial

Revolution than it 1s today (Carlzenz, 1988).



1.2.2. Chemical Properties of Lead

Atomic weight of lead 1s 207.21and its density 15 11.34. It is a bluish or silver gray, soft,
heavy metal with an atomic number of 82, It melts at 327.4°C and 1ts boiling pomt at
atmospheric pressure 1s 1620°C. Evaporation increases with the rising of temperature, lead
1s poorly soluble m both cold and hot water and in diluted acids, but it dissolves in nitric
acid, acenc acd and hot concentrated sulturic acid. The valence states of lead are +2 and
+4. Withn  the common lead compounds, the acetate and the nitrate are easily soluble m
cold water (44.3 and 37.7 gm\ 100ml respectively). Moderately soluble compounds include
the chlonde (1.0gm/ 100 ml). The water solubility ot other compounds is low (0.012-
0.001 gm/100 ml; c.g., the carbonate, the sulfate, and the sulfide) or they are practically
msoluble (the basic chromate, the molybdate, the red lead or (Ph,0),) and the silicate).
Lead also torms organic compounds, the most important are tetracthyl lead (TEL) and
tetramethyl lead (TML). They are pracucally msoluble m water but dissolve readily in

organic solvents, tats, and hpids.

1.2.3. Sources of Lead

Without doubt that man has always absorbed some lead from his environment, although
this contribution is usually small in comparison with that dertved from lead result from lus
own activitics. The increase of production and ndustrial use of lead may also give rise to
much dust and fumes within factories and their surrounding environment. All sources ot

lead exposure such as water, food, air and paint are well known and ditterent measures
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ncluding regulation have been done much to reduce the risk of lead poising (Jenkin,

1980).

1.2.3.1. Water

A recent survey done by consumers Union showed that many communities had lead in
water over the Environmental Protection Agency standard (Needleman, 1994). The most
important sources ot the contamination of the tap water with the lead 1s lead piping and
lead-hned tanks (Carlzenz, 1988). 1t has been tound that the amount of lead in a sample of
tap water 15 primarily determined by the chemical characteristics of the water and length
ot lead piping through which 1t flow. Although it 1s known as soft, acid waters dissolve
lead, the national survey reported that it could be dissolved by some harder water. The
concentration of lead 1s tound in places where the supply of drinking water 1s drawn from
the down pipe. This concentration 1s influenced by the length of the pipe, time that the
water remam in the pipes and also ntluenced by how far and how quickly the tap is
turned appears to be greater with the increase ot temperature in the summer. 1t 1s noticed
that the concentration of lead increase within hours if the water remans in the pipes but
flushing may achieve a substantial reduction mn  the lead content ot water intended tor
consumption. In general, the people exposed to lead tor two reasons tirstly, substantial
proportion of people run some water to waste or tor other purposes before drawing 1t tor
consumption and the lead content is generally lower atter tlushing and secondly, Survey
have shown that there 1s marked vartation in the concentration of lead mn tap water within

any houschold (Jenkin, 1980).



1.2.3.2. IFood

Usually, solder that s used in the manutacture of cans is a main source of contamination
ot tood by lead durng processing. The maximum  concentration of lead permitted n
prepared food specially intended for babies  or young children is 200pg/kg. This mean
that the manutacturers have to use pure tin i solder for canning mfant foods (Jenkin,
1980).  Lead can be introduced to the tood trom ceramic tableware, some of the
decorations on - chinaware, and leaded crystal. So it s always advised not to feed the baby

trom a crystal nursing bottle (Needlnan, 1994).

1.2.3.3. Air

Lead found in the air as a result of the combustion of lead contaming petrol, from certain
mdustrial processes and tfrom lesser extent from the combustion of coal and weathering
of pamnts. ‘The chemical and physical torm ot the lead varies according to the source.
Often most of the lead 1s emutted from cars and industrial processes atter the waste gases
have been cleaned are fine enough to remam in airborne tor long periods and 1s within
the respirable size range. ‘These small particles are widely dispersed and lead resulting

from man’s activities has been detected at the polar region. Coarse particles are generally

deposited close to their source and may contribute to the lead content ot dust. The short
period concentration ot lead tound i the atmosphere close to sources 1s hkely to vary

considerably as strength and tactors attecting dispersion change (Jenkin, 1980).



1.2.3.4. Paints

For a long tme lead compounds have been used in the manufacture ot domestic paints.
Most ot the leaded pants are used i the industry of shipbullding and construction. Since
it has been considered as a serious health hazard, especially  for children; it has been
estimated that leaded paints now make up less than 3% of total sales of paints. Although
the hazard from lead in new pants has been clearly reduced, but we are concern that the
risk of lead 1s stll tfrom lead pamt used out-ot-doors in places accessible to children or
from domesuc use of lead paint intended tor industry. There should be labels warning in
these places and the second step s the complete chimmation ot the use of these pants

(Jenkin, 1980).

Leaded pamts are considered a serious health problem tor the children. The Lead Pamnt
Poising Prevention Act ot 1971 banned the use ot lead in houschold pamnt, but as many as
5% of the American houses have lead m interior paint (Needleman, 1994). It s clear that
household pant 1s the most important threat. Peeling paint 1s one ot the hazards to the
poor children mn the oldest houses. In the United States of America there are about 2
milhlon houses with peeling pant where children live. These need the most urgent

attention.



1.2.4. TOXICITY
1.2.4.1. Definition

Toxicology 1s the study of the adverse effects of chenical or physical agents on biological
systems; 1t 1s the science ot powsons. A poison is any substance (chemical, physical or
biological) that 1s harmtul or destructive to biological (iving) system. A poison derived
trom a biological source 1s a toxin (Hayes, 1994). The lethal dose of toxicity 1s (LI 50)
expressed as mulligram (mg) of toxicty per kilogram (kg) of body weight, the dose that kill

50 percent ot the test amimals (Hassal, 1990).

There are two types ot toxicity namely Acute and Chronie:

a. Acute Toxicity

Acute toxiaty related to  hazard n connection with acute short-term exposure. This can
cause a disruption ot brochermical or physical system (Hogstedt, 1992). The acute toxicity
tests give (1) a quantitative estimate ot acute toxicity (LD 50) tor comparison to other
substances, (2) identify target organs and other clinical manitestations ot acute toxicty, (3)
establish the reversibility of the toxic response and (4) give dose-ranging guidance tor
other studies. Acute inhalation studies are pertormed simito  the acute toxicity studies
except the route of exposure i1s mhalation. Most otten, the length ot exposure is tour

hours (Amdur, 1980).
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b. Chronic Toxicity

Chronic toxicity 15 the long-term exposure that results from uptake of the chemical into
the body at low doses, but has strong tendencies to bio-accumulated and represent hazard
(Barnes, 1976; Hassal, 1990; Hogstedt, 1992). Chronic exposure is usually from six
months to two years. Chronic toxicity tests are pertormed to assess the cumulative toxicity
ot chenucals, but the study design and  evaluation often include a consideration ot the
carcinogenic potential ot chemicals so that a separate htetime feeding study to address
carcinogenicity dose not have to be performed (Amdur, 1986). Long term exposure can
causes cancer, teratogenic ettect, sterihty, spontancous abortion and cognitive deticits

(Rodnitzky et. al. 1975 and Moses, 1989).

1.2.4.2. Toxicity of Lead

The systemic toxicity ot lead has been extensively  studied, and most ot the studies in
humans have used blood lead levels (PbB) as biomarker of exposure, which occurs
through the mhalation (uir pollution) and oral (dict). Lead s not considered to be toxic
excepted at extremely high levels. The normal or “sate™ level of lead exposure have been
reduced 48 tmes, and nowadays i adults | PbB levels is between 25-40pg/dl which is
found to be associated with gastromntestinal pan and impared hematopoictic,
neurological, endocrine, reproductive and immunological tunctionming: while tor children
with PbB level between 10-24pg\dl, no pharmacological treatments are currently available

and the only intervention is to try to reduce the lead exposure (Hayes, 1994).



Ditterent forms ot lead can be absorbed through lung, skin and through the
gastrointenstinal tract. Absorption through the lung can’t be happen unless there is a
penctration of dust or fumes nto deep lung structures and it there s a degree of water
solubility  of deposited material. The organic forms of lead are absorbed more rapidly and
cthiciently, but these are absorbed to imited extent through the skin. The most complex
absorption ot lead occurs through gastromtestinal; which depends on the type of lead
compound consumed, the physiological state of the indmdual and the type of food also
present. Undissolved lead s absorbed to a minor degree. 1t is found that the absorption of
lead 1s mtluenced by nutrinonal status with  respect to calcum balance. When calcium
demand 1s high, lead 1s more readily absorbed trom the gastromntestmal tract because the
mechamsms that have been mobilized to increase calcium absorption do not readily
distinguish between  calcium and lead. Foods, which present on the gastrointestinal, have
also ettect on the absorption of lead. Fatty toods are found to enhance lead absorption,
but why this happening is stll unknown or remam unclear. Other materials 1 the
gastromtestinal tract may bind or physically absorb lead to decrease absorption. Only
from 5 to 10 % ot ingested lead n human s actually absorbed and the rest excreted with

the feces (Carlzenz, 1988).

Atter the absorption of lead, it distributed within the body. Some of the lead 1s tound mn
the lver, kidneys, and red blood cells. But 90% ot lead 1s stored in the bone due to its
chemical simularity  to calcium, so lead can be stored tor long period without any
toxicological consequences: but when the body needed calcium trom the bone, some ot
the lead will be mobilized and result as lead poisoning. It1s clear that measurement ot

blood lead level 1s an index of exposure to lead, but not an index of the total body burden,
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which s largely stored i the bone. The major toxic ettects of inorganic lead are on the
nervous system, kidneys, and red blood cells from the bone marrow. In the bone marrow
lead aftects the formanon of hemoglobin and red blood cells and one early sign of lead

potsing 1s anemua (Devling ct. al. 1992).

1.2.5. HEALTH EFFECTS

Lead has Deen recognized as a potential hazard to human health for a long time. The
cttects of lead appear to be the same regardless of the mechanism by which it enters the
body. It s found that lead atfects almost every organ and system in the body (Hsing Lio,

1996).

1.2.5.1. Neurological Effects

The eftects of morgamc lead on occupationally exposed adult population have been well
studied. Some mvestigators have been associated moderate exposure to lead i intancy
and childhood with impairments of both the central nervous system (CNS) and peripheral

nervous system (Stokes, et al, 1998).

a. Central Nervous System
Usually lead encephalopathy occurs in both acute and chronic torms. Also there 1s a
syndrome of permanent bram damage occurring in a large group of patients who have

survived one or more attacks ot acute encephalopathy. In addition, sub-clinical torms ot
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lead-induced brain jury have been described. However, these  states are not yet well

defined.

It 1s found that m acute encephalopathy there s swelling of  the bramn, some time in
combmation with  petechial  hemorrhages. 1t 1s believed that vascular mjury 1s the
underlying lesion the ceedema. The most extensive neuronal injury usually 1s found in the
cerebral cortex, but changes trequently i the cerebral cortex as well. "The prognosis of
acute lead encephalopathy 1s poor, and in fatal cases the patient often dies within a few
days atter onset the tirst serzure. ‘The mortahty i the cluldren was about two thirds,
betore the discovery ot chelation therapy. The late encephalopathy may be grave and
characterized by severe mental retardation, blindness, and epilepsy with cortical atrophy,
and sometimes may be 1t become more subtle and characterized by lack ot sensory
perception and perseverance resulting in poor learning ability and by behavioral disorders

such as aggressiveness, destructive behavior and hostlity (Carlzenz, 1988).

In the chronic encephalopathy, extensive tissue destruction with cavity tormation, as well
as thickening ot veins with cellular disorgamzaton of their walls have been described. The
later tindings suggest that vascular changes be mvolved in the development on cerebral
mjury. The entity of chronic encephalopathy is complex, it can be said that the former 1s
characterized by a more insidious onset and has a more protracted course. In its muldest
forms, 1t may by detectable by psychomotor disturbances, impairment ot intelligence

tunction, and personahty changes (Carlzenz, 1988).



b. Peripheral Nervous System

Peripheral nervous paralysis, or lead palsy, tormerly represented a severe and common
comphcation ot occupational lead. At these days, this disorder 1s seen only sporadically
and m cases ot uncontrolled lead exposure. The  paralysis result from this exposure is
characterized by selective mvolvement of motor neurons with little or no sensory
abnormalities. The other typical teature s that paralysis usually atfects extensor muscle,
otten unilaterally. Smnce the most heavily used muscle groups are most sensitive, the

typical picture 1s wrist drop ot the right hand.

However, other muscles of the upper hmbs, the extraocular eve muscles, and the
extensors ol the lower Iimbs may be involved. Optics neurities leading to biindiness |
extraocular eye muscles has been reported in children. In this case the clinical picture is
characterized by aching and tendemess of muscles and joints, increased fatigability of
muscles of the muscles, and fine tremor. Also there may be weakness and lowered tone in

the muscles and even atrophy of extensors of the torcarm (CarlZenz, 1988).

1.2.5.2. Renal Effects

[t 1s tound thatthe heavy exposure may cause progressive and irreversible renal diseases.
The children who ingestlead paint chips and consume the illicit whiskey sull exposed to
risk. It has been notice that the ettect of lead on renal function 1s accompanied with by
hypertension. The renal damage s chronic interstitial fibrosis, tubular degeneration and
vascular changes in small arteries and arterioles. /\ peculiar teature s the abundance ot the
ntranuclear inclusion bodies ' renal tubulir liming cells. These bodies are composed ot

lead-protemn complex - which lead is bound m non-dittusible torm. Goyer and Chiolm



have suggested that the inclusion ot body represent a detense mechanism by which the
concentration ot lead in cytoplasm will he lowered. FFurthermore, since those cells tinally
are excreted m the urine, this phenomenon would provide the kidneys with a means ot
getting nd ot surplus lead without  destroying the viability of the tubular hnmg cells. In
several  cases,  the  whole  FFancont  triad (hyperanunoaciduria,  glucosuria,  and
hypophosphatemia - combmation with — hyperphosphaturia) may occur. The functional
damage 15 not necessarily, since even the Fancont syndrom may be reversible (CarlZenz,

1988).

1.2.5.3. Gastrointestinal Effects

lLead potsoming has a variety ot gastromtestinal symptoms. T'he tirst symptoms begin to
appear at PbB concentrations shghtly above 80pg/dl.. The symptoms include loss of
appetite, digestive  disturbances, epigastric discomtort atter cating and either constipation
or diarrhea. It PbB exceeds 100 pg/dl., the likehhood of more severe symptoms
mcreases.  These include occasional  to trequent colicky abdomumnal pain and sever
constipation. It lead exposure is not interrupted, and Pb3 exceeds lS()pg/dl., the classic
lead colic will develop. Lead colic s characterized by “sharp onset and recurrent spasms
mn which the patient wnthes i pain, retracts lis legs spasmodically to lus abdomen,
groans, clenches his hands, gnits lus teeth, with beads of sweat on lus brow”. TTis
dramatic  disorder  often results i mappropriate laparotomy, sometimes due to the
neghgence of penetrating the history ot the patient and sometimes because the source ot

exposure 1s not casly found. It untreated, colic may persist tor several days —even tor a
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week. Intravenous mjection of calcium: gluconate  or other antispasmodic drugs usually

results i prompt rehet (CarlZenz, 1988).

1.2.5.4. Cardiovascular Effects

It has been tound that m the case ot acute lead poisoning and it the patient has colic, the
blood pressure otten 1s elevated. Alternanvely, hypotoma may occur and myocardial
damage may also occur. The studies showed that the mam iindings were tachaycardha,
artertal arrhthmua, mverted T waves and or abnormally wide QRS-T angle. All these
hindings return to normal atter treatment. In another study it was reported that there were
disturbances 1 a tnoventricular conduction, which return to normal atter the treatment,
but retan atter re-exposure to lead. But untul now httle information 1s known about the

acute toxic ettects ot lead on the cardiovascular system.

The chromc ettects have been studied to some extent, but with at least superticrally
divergent result. Dingwall-Fordyce and  Lane tound a 2.5 told excess ot cerebrovascular
deaths in a population ot heavily exposed accumulator factory workers. This view 1s
turther supported by the tact that there was no eftect of moderate lead exposure on the
blood pressure in a Swedish study of 364 accumulator factory workers. In view of that
and other similar results that have been reported, it appears that work m conditions where
exposure 1s controlled dose not give nise atherosclerosis, hypertension, myocardial

mtarction, or cerebrovascular disease (Carlzenz, 1988).



1.3. LIVER FUNCTION ENZYMES

Liver 1s considered as the Largest organ in the  body, it weighs about 1200-1500¢ and
comprises one-titticth ot the total adult body waght. Tt s relatvely larger in intancy,
comprising one-cighteenth ot the birth weight (Sherlock, 1989). The design of the hver
enables  this complex organ 1o umque tunctional demands. It 1s the place ot the
metabolism ot anuno aads, carbohydrates, lipids, and vitanuns. [t also filters toreign

substances and handles the products ot human metabolism (Gatnick, 1991).

The major liver tunction enzymes imcludes the tollowing Fnzymes:

1.3.1. Lactate Dchydrogenase

Lactate dehydrogenase (DI s an enzyme that catalyzes the inter-conversion ot lactic
and pyruvic aads. It s a hydrogen-transter enzyme and utihizes the coenzyme NAD+
(Bishop, 1984). Myocardmal intraction may be assoctated with the clevations ot total 1.IDH.

It should be contrasted with creatine kinase (CIK) and aspartate wnmotransterase (AST).

1.3.2. Aspartate Amino Transaminase

Aspartate amino trasterase (AS1) 1s an enzyme belonging to the class of transterasc. It

catalyzes the interconversion ot amino acds and oxo acds by transtering ot amuno

groups.
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The transanunation reaction s important in itermediary metabolism because of its
tuncnon m the synthesis and  degradaton ot amumo acids. The ketoacids formed by the

transammation reactions  are ultimately oxidized by the tnicarboxylic aaid cycle to provide

a source of enerpy (Bishop, 1980).

1.3.3. Alanine Transaminase

Alanine transanumase (ALT) 1s 2 transterase enzyme with enzymatic activity similar to that
of AST. It catalyzes the transter ot an ammo group trom alanine to o-ketoglutarate with
the formation ot glutamate and pyruvate. The older ternumology stll in use 1s glutamic—
pyruvic transammase (GPT). Pynidoxal phosphate acts as the coenzyme for this enzyme

(Bishop, 19806).

1.3.4. Alkaline Phosphatase

Alkalme phosphatase (ALP) belongs to a group of enzymes that catalyzes the hydrolysis
ot a wide variety ot phosphomonoesters at an alkaline pH. Cosquently, ALP s a non-
specitic enzyme capable of reacting with many ditterent  substrates. Specttically, ALP
functions to hberate morganic phosphate trom an organic phosphate ester with the

concomit production of alcohol (Bishop, 1986)

The optimal pH for the reaction s 9 to 10, but this depends on the substrate usced. The

enzyme requires Mg++ as a cotactor.



1.3.5. Gamma-Glutamyl Transferase

Gamma-glutamyltransterase (GGT), 18 an enzyme mvolved mn the transfer ot they -
glutamyl residue trom y -glutmyl peptides to anuno acids, H,0, and other small peptides.

[n most biological systems, glutathione serves as the ¢ -glutamyl donor.

The specitic physiological tunction of GGT has not been clearly estabhished, but it has
been suggested that GGT s involved m peptide and protemn synthesis, regulation ot tissue
glutahione levels and  the transport of amuno acids across cell membranes. In addition to
the above mentioned mportant hver tunction enzymes hver function includes analysis tor

albumun, total protem and bilirubm (Bishop, 1985).

1.4 CARDIAC ENZYMES

1.4.1. Creatine Kinase(CK)

Its concentration m skeletal muscle and myocardium s very high. Appreciable amounts
are found m the bram. Ty amounts are found in tew other organs and are found n the
liver. Many studies have shown that CK values are ligh mn patients with myocardual
intraction, progressive muscular dystrophy, alcoholic myopathy, and delirum tremens, but
nomal n patents with hepatiis and other forms of hver discases. The high values in
patients with hypothyroidism retlect the muscle changes n this condition. Although CK 1s
found almost exclusively m myocardium, muscle and bram, and carly reports suggested 1t
to be an almost specitic index ot injury of myocardium and muscle, more CK values can

occur in patient with pulmonary intraction and pulmonary edema (Henry, 1984).
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1.5. Kidney Function

1.5.1 Ureca

Urca 1s the major end product of protein and amino acid catabolism and is generated in
the Iver through the urea cycle. From the liver urea enters the blood to be distributed to
all ntracellular and extracellular Huids, since urea s freely dittusible across most cell
membranes. Most ot the urea s ultimately excreted by kidneys, but minimal amounts are

also excreted m sweat and degraded by bacteria in the intestines (Henry, 1984).

1.5.2. Creatine

Creatine 1s mmportant 1 muscle metabolism i that it provides storage ot high-energy
phosphate through phosphocreatine.  Creatine s synthesized m a two-step process
mvolving the wutal synthesis of guammdoacetate which take places in the kidneys, small
mtestinal mucosa, pancreas and probably the liver. This reaction between glycine and argrs
catalyzed by transaminase which 1s subject to teedback transported to the liver where it 1s
methylated to be distributed, mamly to muscle cells. The Dbody content of creatine 1s
proportional to the muscles mass. Furthermore, creatimne is a hydride ot creatine and 1s

tormed by a spontaneous and irreversible reaction (Henry, 1984).




1.0 AMINO ACIDS

1.6.1. Amino Acids

\nuno acids are essential compounds tor the synthesis of protens, hormones such as
thyroxin, epmephrine and — serotonin, nitrogenous compounds such as purines and

pyrimudmes, heme and mtrogenous bases ot phospholipids (Freedland and Briggs, 1980).

\mino acds, that are mgested trom dietary sources are broken down and transported to
the hver. Some ot them are tnmsanunated or deaminated to keto-acids, while others are
metabolized to urca and ammonia (Laker, 1996). The nghest level of anuno aads s tound
i the mtestnal tract, hver, pancreas and serum protems, while the lowest level ot anuno
acads  m plasma s present e skeletal muscles and m the skin (Bender, 1975). The
concentration ot plasma ammo acds varies during the day by about 30%0. The highest
level of ammo aad s shown at mudatternoon, while the lowest level s at carly morung

(Norbert, 1987: Freedland and Briggs, 1980).

1.6.2. Metabolism of Amino Acids

The liver and kidneys are active in interconverting amimno acids by transanunation and
deamination (Norbert, 1987). Most tissues contain 20 amino acids and all are needed tor
growth and reparr (Laker, 1996). Amno acids are classitiecd into two mam groups

according to the necessity for supply trom an external source.
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Q) Fssentul amino aads that have to be supphed by dietary intake, because endogenous
synthests s madequate 1o meet normal requirements. These amino acds  are Valine,
Leucine, Isoleucine, Nlethiomne, Threonine, Lasine, Phenylalanine,  Fhstidine and
Tryptophan.

b) Non-essential amino aads that could be synthesized in the body through various
metabohce pathways. These are G lveine, Alanme, Serine, Cysteme, Aspartic acid, Tyrosimne,
Glutamune, Glutanue acd, Prolne, and Argimme. Some other ammo acids occur i the
body, but are not tound m protems such as ormithine, aitrulline and taurme (Henry, 1984:

William, 1995).

There 1s a par of anuno aads, namely serine and glycine, that are thewr metabolic
pathways are closely related 10 cach other. Serme s tormed trom the glycolytic
mtermediate 3-phosphoglyceric acid,  requinng oxidanon,  transammation  and
dephosphorylation. 1t s a  primary component of many phospholipids. Glycine s
synthesized trom  serme atter  removal ot ats hydroxyl group through the
transhydroxymethylation process.  Glycmne s required tor synthesis ot heme that s
contamed i haemoglobm of blood and m cytochrome system for oxidative

phosphorylation process (Freedland and Briggs, 1980).

Threonmne 1s deaminated non-oxidatively by threonine deammase or dehydratase reaction.
Tryptophan 1s metabolised by a very unstable enzyme tryptophan purrolase, having a halt-
hfe m wvivo of only about 2hr, so that very tine control of the rate of tryptophan
catabolism can be achieved by regulation ot the amount ot pyrrolase synthesized. The

catabolism ot protemns contamning the two amino acids phenylilanine and methionine is
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necessary tor the synthesis of tyrosme and cystemnce by hydroxylation m the liver (William,

1995: Henry, 1984).

Cystemne  can - be metabolized 10 taurme, to which hile acds are conjugated betore
excretion. Proline and argimine  can be synthesized trom glutamuate semaldehyde (GS.),
which s tormed from glutamate by reduction with nicotmanude adenme dinucleotide-
phosphate (NADPI).  Cychzaton  and reduction ot (GS\) forms prohne, whereas
transammation of  (GSA) torms ormuthine, which can be converted to arginine in the urea
cycle (Freedland and Briggs, 1980). Aromatic amino acids (AAN), such as, phenylalanine,
tyrosine and tryptophan, are metabolized by the hver. Branched chain anmuno acds
(BCAA) such as leucine, soleucme and valine are excreted by the hver and taken-up by

the muscles (William, 1995).

1.6.3. Disorders of Amino Acids Mctabolism

Disorders ot as a metabolism will result i increased concentration ot ammo acids in
blood and thetr urinary excretion rates (ammnoacidurias) (Norbert, 1987). More than fitty
hereditary diseases ot amuno actd metabolism have been  described. Most ot them are
reported to be in an autosomal recessive mode. These discases are uncommon or rare but,
when present, they can cause severe mental retardation, talure to thrive or some other

metabolic abnormalities (Ikizler et. al, 1994).

Aminoacidurias can be classitied mto the tollowing categories based on their causes:
1) An over-tlow ammoaciduria, which shows an increased plisma concentration ot one

or more amino actds, while the kidneys are tunctioning properly.
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2) Renal ammoacduria, which s assoctated  with mcereased unnary excretion of one or
more amino acids, while plasma wmno acids concentration are normal. The defect 1s
- the renal tubular mechamsm thar causes decrcased reabsorption of amino acids
trom glomerular tiltrate. 1t s esther prmary due to hereditary defect m renal tubular
transport, c¢.g, Cystinuria or secondary due to acquired renal tubular discase mostly of

toxic causes (Willam, 1995: Norbert, 1978).

[Homocystinurir s due o accumulation ot homocystine and methionine n the body tluid.
It causes mental retardation, lens dislocation, osteoporosts, ocular, skeletal, vascular

cttects and thromboembohsm (Henry, 1984).

Cystinuria 1s the  most common i borm error i anmo acid transport. It 1s characterized
by massive urinary excretion of cystine, lysme, argmme and ormithine. Because cystine 1s
the least soluble amino acid, its overexertion leads to the formation of renal calcult along
the unnary tract. This will be  complicated by obstruction, infection and renal

insutticiency.

Maple syrup urine disease s an mhenited detect of the decarboxylase enzyme responsible
tor oxidative decarboxylation of alpha keto acids into acyl coenzyme A\ (acyl-Co-A). Ths
results 1n accumulation ot branched-cham amimno acids and corresponding a-keto acids in
blood, urine and cerebrospmnal tluid. In atfected ntants, an acute ketoacedosis develops

and causes vomuting, lethargy, seizures, coma and mental retardation (Norbert, 1987).




1.6.4. Factors Affecting Plasma Amino Acids Level

a) Portal Systenme Encephalopathy with severe ver disease, that causes mhibition of
the oxidative deanunanon ot amimo acids, results n an increased concentrations of
aromatic anmuno acids  (phenylalanine, teyptophan and tyrosine) and  decreased
concentrations ot branched chamn anuno acads (leucine, 1soleucine  and valine)
(Gary. 1992).

h) Most studies have shown abnormal  plasma tree anuno acid (PFAA) m panents
with cancer and weght loss (Clarke e al, 1978: Chang ef al, 1984 Norton e/ dl,
1985). There 15 a decrease m the level ot gluconeogenmce  ammo acds such as
alinme, glveme and threonme m malnounshed patients with cancer (Clarke e/ o/,
1978: Bennegard e al, 1984). In small cell lung cancer the plasma concentration ot
gluranue aad, glutanune, aspartic acid, asparagme and arginmne were tound to be
increased, while plasma concentrations ot ormithine, aitrulline and methionmne
were decreased (Russell ez @/, 1981).

¢) In patent with acute leukemia, the plasma concentration of alanine, glutamine,
hustidine, proline, threonmne and methionme are mcreased (Rudman ez a/, 1971).

d) In patients with hepatocellular carcinoma, the plisma concentration ot tyrosine,
methionine and phenylalanine are mcreased (Kubota e af, 1992).

¢) Hemodialysis causes a decrease in the levels of essential ammo acid, while the

non-essentral amino acid levels are mercased (Ikizler e a/, 1994).



CHAPTER II

AIMS AND OBJECTIVES



2.1. AIM

The am of the present study to determine the Blood Lead Levels (Bls) wnong
expatriate ndustrial (exposed) and non-industrial workers  (unexposed) and mvestigate
predictor factors itluencing Blls i UAIL population. Additionally, the present study
amung to determme the ettect ot lead con the plasma levels of amimo aads and serum
hver enzymes, cardiac enzymes and renal tuncnons protemn in industrial workers i Al-
A, UALL Finally, to study acute and chronic respiratory symptoms occurred due to lead

exposure among industrial workers.

2.2. OBJECTIVES

1. To apply a speatically designed questionnaire to industrial and non-mdustrial
workers to collect mntormation on ther nature ot job and socio-demographic
charactenistics of their work.

2. To 1dentity some rnisk tactors assoctated with working conditions which resulting
lead as a cause adverse health cttect.

3. To determme the Blood lead Levels (IB1.1.s) in the ndustrial workers and non-
mndustrial workers  and mvestigate predictor tactors intluencing Blls in the
present study.

4. To study relationship between BLLs and levels ot hver function enzymes,
cardiovascular enzymes, and renal function proteins.

5. To study the ammo-acid levels m both sets ot workers dittering in their exposure

to tactors hikely to cause adverse health eftects.



To u

exposed mdustrial workers and non-exposed subjects.

To study acute and chronic respiratory symptoms occurred due to lead exposure
among industrial and non-industrial workers.

To wdennty sutable monir

damage to thew health,

To compare the results and prevalence rate with available studies trom Gult States

and other Western Countries.
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CHAPTER III

MATERIALS AND METHODS



3.1 LOCATION

No study has yet been conducted to detine the eprdenuology and charactenstics of lead
exposure among industrial workers m the UA L and the exact prevalence rate of exposure
15 not known i UNIE population. The subjects were sclected from the Department of

Preventive Medicine m AL\ Caty.

3.2 STUDY POPULATION AND DETAILS

Male industrial and nen-mdustrial workers were targeted who were attended to the
Preventive Medicime Department mo Al-Ain tor the renewal ot their residence visa. The
study was conducted between February —June 1999, The purpose ot this survey was
explaned to the industrial workers and non-industrial workers. "Those who agreed to
participate was asked to sign the consent torm and a questionnaire were apphed to them

through quahtied physicians, nurses and mvestigators.

3.3. STUDY DESIGN

It 15 vital to obtain an accurate hasc tor considering environmental intluences on lead.
This study was based on matched study ot the lead exposed and non-exposed subject
selected trom Al-Ain City. This case-control study consisted  of 100 exposed and 100
unexposed, matched tor age, sex and nationality. This study was conducted during a

period between trom [ebruary to June, 1999.
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This rescarch study was pertormed by the tollowing three steps:

a2). An eprdenuological study: socio den graphic, litestyle and Blood Lead level.
). Laboratory analysis ot plasma anuno acids.
C). Fhe analysis ot scrum hver enzymes, cardiae enzymes and renal tuncnons.

3.3.1. An Epidemiological Study: Socio-demographic,
Life Style And BLLs

In this part ot the study a briet questionnare was used 1o collect intormanon on socio-
demographic  charactenstics ot the target population. The questionnaire was admunustered
to muale industrial workers and manual semu-skilled workers attending  the Preventive

Medicme Department m Al- A Ciry (See Appendix Questionnaire).

Exposed - Unexposed Comparison
Workers were classitied as exposed or unexposed according  to the tollowing criterna:
(Exposed): This group consisted 100 mule mdustrial-workers those using working in

heavy industrial production or industrial works.

(Unexposed): The 100 male were working i manual jobs, skilled or unskilled protessional
workers, but not in industrial works, or sumilar jobs in urban arca. A specitically designed
questionnaire was apphed to the selected non-mdustral workers  to elicit the required
ntormation on the tollowing topics:

a) Questtonnaires about socio-demographic data

b) Work history

¢) Job practices during the work shitt



d) Patterns ofill-health and any information on medications taken
¢) Dietary habits and hte style

t) The Symptoms occurring among exposed workers

Intormanon on the trequency of use of chenucals, use of protective equipment and
degree ot exposure was collected trom all exposed subjects. Both exposed and unexposed
were drawn from the same geographic region for controlling environmental and other

geographical exposures.

Pre-tested, verbally  admuustered  questionnaires  obtained information about socio-
demographic  charactenstics, work history, occupational chenucals or toxic materials
exposure withn a weck of enrollment. Industrial and non-mdustrial workers were
questioned about domestic and occupational exposure to chenucals or toxic gases. A tairly

comprehensive range ot symptoms was included m the questionnaire.

3.3.2. Laboratory Analysis

3.4.1. Plasma Amino Acids analysis

Sulphosalicylic Acid 50% was prepared by dissolving 50 grams (gm) of sulphosahcylic acid
powder into 100 mulliliters (ml) of bufter Lithum-8 and stored at 4°C. 2ml of venous
blood sample were collected n a lithium habarmised bottle and centrituged immediately
for tive minutes at 2000 rotation per minutes (rpmy). 200 microhtres (ul) of the plasma was
deprotemmised by adding 20 pl ot sulphosalicylic acid solution (50%) and centrituged at

10,000 rpm tor 10 minutes at + 4 ° C. The supernatant was stored at -70 °C until analysis,
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then was diluted (1:1) with LS Beckman  butter along with the mternd standard. ‘The
supernatant was thawed and analysis - made tor mdividual tree amimo acids using
Spackman, according to the method of Moore and Stem lon exchange chromatography
techniques on Beckman 6300 automatic anuno acid analyzer was pertormed: \ three -
butter system 1s used with a - caton exchange resm column 10 X 0.4 internal diametres
(L) centmetres (cms) at around 1200 (ps1) and at a tlow rate ot 20 mulliliters per hours
(ml/hr). The method s based on the post column dervausation by ninhydnin colouring
reagent at 135°C. Denvatsed  ammo aads were detected at a wavelength ot 570
nanometres (nmy), while prolme and hydroxypeohine at 440 nm (Spackman, 1958, Beshwar

ct. al. 19994).

This analysts was carried out i the rescarch laboratory ot Faculty ot Medicine and Health
Sciences  using the reagents provided by the Faculty of Sciences, at the ULALLL University.
All amuno aads were measured by the analyzer. 'The hst ot essential ammo acids are:
Threonine, Vahne, Lysine, Methionine, Isoleucmne, Leucne, Fhistidine, Phenylalamne &
Tryptophan and the non-essential ammo aads are: Serme, Glutamie aad, Glutamine,

Proline, Glyane, Alanine, Cystemne, Tyrosine, Argiine, Omithme, Taurine and Citrulline.

3.4.2. Liver Function Tests, Cardiac Enzymes and Renal
Function

4 ml of venous blood sample was collected in a non-coagulate plan tube (10-ml) and
centrifuged at 3500 rpm. The serum was stored at -20°C until analysis. The standard liver
tunction tests such as albumin (Alb), total protem (1.P), total bhilirubin (1.Bul), direct

bilicubin (1J.13), alanme ammotransterase (A1), aspartate anunotransterase (S, lactate
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dehydrogenase (LD, alkahne phosphatase (ALP), Gamma Gulatmyl transteras (GG
were analyzed by a SYNCHRONE  (CX5, CX7) Analyzer; a tully  automated,
computenzed, discrete, selective, random-access climeal  chemustry analyzer with an 1on
selective electrode mode. This system: performs a wide range of analyses using both
potenttometric and  photometric assays. All reagents, calibrators and quality control
matertals were supphed by Al Zahrawt Company. This analysis was carried out in Al Ain

Hospital, Chnical Chemustry Departments Laboratory.

On SYNCHRONLE, the Totl Protens were estimated by the Biuret method and
measured at 546 nm, (Weichselbaum e a/, 1946). Albumin was done by Bromocresol
green method and measured at 600 nm, (Dumas e/ a/, 1971). Bilirubin 1s coupled with
diazonum compound then measured at 570 nm (Wahleteld e7 @/, 1972). Transamuinase was
measured  potentiometrically at 340 nm (Bergmeyer et. al. 1986). Alkaline phospwas
measured by 4-nitrophenyl-phosphate method at 405 nm (Expert Panel On Enzymes,
1983). Lactate dehydrogenase was measured by the optimized standard method, (Anon,
1970). GGT 1s measurede by SZASZ method at 410 nm, creatine kiase 1s measured by
DGKC method at 340 nm, urea 1s measured by UV Rate method at 340nm, and creatimin
ts measured by Colonmetry/Alkaline Picrate at (520-560 nm). In the first part of the
analysis, employment as a industrnial-worker was taken as an indicator of the potentral tor
lead exposure. Amino acd and liver enzymes levels were exammed among industrial
workers and  the comparison group of non-industrial workers, and their mean amino acid

levels and liver enzymes levels were compared.
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3.4.3 Blood Lecad Analysis:

PREPARATION OF STOCKSOLUTION

[issolve 1000 g ot lead metal i 50 ml ot 20 mitrnic acid. Ddute 1o | hiter - a volumetric
tlaisk with deiomsed water. Store i a polythene bottle.
Or dissolve 1.5980 ¢ of lead nutrate (Phb(Noy)), n 100 ml ot detomsed water.Dilute to |

hitre n a volumetric task with detomsed water. Store m a polythene bottle.

Organo-Metallic Standard

Lead cyclohexnebutyrate (1-cyclohexylbutyric acid lead salt or lead 4-cyclohexylbutyrate).
Stock solution was prepared to draw the standard curve. Blood lead was analyzed by
Atomic Absorption Spectrophotometer (AAS) in Department ot Chenustry, Faculty ot

Sciences, UAL Umiversity.

About 1 ml ot hebarmzed samples was  collected from both workers, centrituged and

analyzed by \A\S.

Philips PU 9 100X (Byunikan)  Atomic Absorption Spectrophotometer equipped with a
graphite furnace and Zeeman background correction system was used n conjunction with
a programmable Varan autosampler. "The hollow cathode Ph Limp and the pyrolytically
coated partiton graphite tubes were purchased trom  Varun. The analyncal resonance
wavelength at 283.3 nm and a sht width ot 0.5 nm were utihzed tor all analyses. A\ current
of 5 ma was applied to the hollow cathode Pb lamp. "The graphite furnace program used

tor all lead determnations.  lixtra steps were employed at the termmation ot the

wd
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atonmization tumace program to allow the graplite tube to cool slowly to 40 °C and thus
prevent  spattermg ot the subsequent mjection. Along with this moditication, an extended
dispensing cate (with heated injection, 40 °C) was used 10 ensure that all the dispensed
hquid - would be slowly ntroduced 10 be contamed within the platform cavity for
subscquent temperature programnung,. Interterence ot excess ol \l, Si, Sr, Mg and Ca can
be overcome by use of matrix moditier such as anunonum mitrate, lanthanum nitrate or
ascorbic aad or plutorm or probe atonuzatnon. The scusttivity  may be improved to.

0.3mg/ | Slotted Tube Atom Trap.

Theory Of Atomic Absorption Spectrophotometer

A\ hollow  cathode lamp consists ot two electrode sealed n glass envelope tilled with an
mert  gas, usually argon or ncon. The end windows ot the amp must be ot an appropriate
materral n order to transmut the enmutted radinon and s erther quartz or sihca. The
cathode of the lamp, usually cup shaped, 1s either made ot the element whose spectrum s
required or coated with the element, and the apphcation of potential ot between 300 and
400 Vs usually required to cause excitation ot atoms and discharge ot the appropriate

radiation.

For certan clements, Electrodes Discharge Lamps (EDL) have been designed
which the excairation ot atoms 1s achieved by radio trequencies mducing resonance ettects,
the energy liberated causing vaporization and excitation ot the element. Their use permits
more critical control of the enussion and the modulation ot the impulse can be more

easily achieved.

34



Double beam atomic absorption  spectrophotometers are designed to control variations
which may occur m the  radiation source but are not as vahd as double beam molecular

absorption mstruments because there can be blank sample in tlame techmyues.

The tlame as well as contamung the unexcited atoms of the clement will also enut
radiation duce to the thermal exatation ol a small proportion ot the atoms and 1t 1s
essentral that the detector 1s capable ot distinguishing hetween the identcal radiation
which 1s transmutted by the tlime and that which s enutted  tfrom the tlame. This s
achieved by mtroducing a characteristic signal or modulaton into the madent radiation by

means of rotatig, segmented mirror or an clectrnically nduced pulse.

Figh quality monochromating systems are necessary to solate the required enusston hine
ot the clement trom  those enussion Iines due to the gases, which are also present m the
lamp. Owing to the very narrow bandwidth ot atomic emission hines, it 1s not adequate
simply  to sclect the required wavelength using the monochromator scale and a procedure

known as peaking up has to be undertaken (FHolne et. al. 1993).
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3.5. STATISTICAL METHODS AND
ANALYSIS

3.5.1. Data Processing

Al data varables were coded, processed and analyzed on the  1BN computer of the
Deparrment ot Community Medicme, Faculty of Medicme and e alth Science at the
United Arab Eourates University. Data entry was pertormed using SPSS. The Statistical
Sottware Package SPSS |Statisucal Package tor Social Science, Norusis, 1996] analysis was
used tor pertorming all stanstical analysis. Also, Harvard Graphic Package was utihized tor

graphmg such as bar chart, lustogram, line charr and pre chart

3.5.2. Statistical Methods and Analysis

The Statistical Packages tor  Social Sciences |SPSS], Norusis (1992) used tor univariated
and multivariate statistical analysis. Data are expressed as mean and standard deviation
(SD) unless otherwise stated. Chi-square analysis was pertormed to test tor ditterences in
the proportion ot categorical varables between two or more groups. In 2 x 2 tables, the
Fisher’s exact test (two-tailed) replaced the chi-square test it the assumptions underlying
chissquare were violated, namely m case ot small sample size and where the expected
trequency 1s less than 5 i any ot the cells. Student “T-test was used to ascertain the
signiticance ot difterences  between  mean values ot two continuous vartables and
confirmed by Mann-Whitney test for non-parametric distribution. One-way analysis of
varance  (ANOVA)  was employed tor comparison ot several group means and to

determine the presence ot sigmticant differences  between group means ot continuous



varbles. The Pearsons rank correlation coetticient was used 1o evaluate the strength
assoctation  between two continuous vartables. Odds ratio (OR) and their 95%0 contidence
mtervals (Cl) was calculed by using Mantel-Haenzel test (P16 INFO Version 6). The

level p < 0.05 was considered as the cut-ott value tor signiticance.
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CHAPTER IV

RESULTS



4.0 PRESENTATION OF RESULTS

The study results will be presented as follows:

41 - An Epidenuological Study Of Bating Habits, Life Style, Reported
Symptoms and Blood Lead Level among Lixposed and Unexposed workers.
4.2 - Plasma Amino acids.

4.3 - Liver Funcuon Test & Cardiac Enzymes and Renal Funetion Protemn

4.1 An Epidemological Study Of Eatung Habits, Life Style,
Reported Symptoms and Blood Lead Level among Exposed

and Unexposed workers.

Table 1. Shows the charactenistic of industrial and non-industrial workers among the
population surveyed. As can be seen from this table there was no significant ditterence
between industrial  and non-industrial workers with respect to age (p =.592). Fig.1
presents the percentages ot age groups among ndustrial and non-industrial workers. Over
55% of the mdustrial workers are above 35 years. The nationality was torming - Indan
Subcontinent  (78%) and Arabs (22%) - There was statistically significant ditterence in
nationality ot both groups (p =.003) Indian Subcontinent workers represented the

majority among industrial (78%) and non-dustrial workers (61%), (Fg. 2).

There was statistically signiticant  ditterences between industrial and non-industrial
workers with respect to level of education (p = .004). While the majority of industrial had
no or low level ot education, the non-industrial workers slightly shitted towards a level of

education as can be seen in (Ig. 3).
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Also, Table ' shows the housing condition among industrial and non-industrial workers,
there was stanstically sigmticant  difterences between both groups, (p <.0001). (kg 4)
shows that most ot the industrial workers (95%0), and non-industral workers (67%0) are
hiving mud\Pre-tabric houses. With regard to marrage  status, the majonty ot both

groups were married (81%) moindustral workers  and (77%) i non-industrial workers

(Fig. 5).

Table 2. Gives dietary habit and hite style among mdustrial and non-industrial workers.
Induan tood and Arabic tood were  tavored over Western tood (g, 6). Both industrial

(67%) and non-industrial workers (72%0) used vegetable ol n cooking (11g.7).

The majority of both groups are  usmg tap water tor demnkig, (83%0) among mdustrial
) groug gt g g

workers and (73%) among non-industrial workers (Fig. 8).

Table 3. Shows mulk consumption among idustrial and non-industrial workers. There
was no statistically signiticant ditterences between industrral and non-industrial workers n

mulk consumption (p =0.230) (lg Y).

(Fig. 10) Shows that (30%) ot mdustrial workers and (32" 0) ot non —industrial workers

reported consumption ot canned food.

There were no statistically signitficant ditterences i both groups according to smoking

habits (g 11) and dnnking alcohol.
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g 12 presents chenucal pestade usage among industrial workers (23%) and non-

mdustrial workers (1%).

Figures  13-14 show industrial toxic gas and radiation or magnene exposure among
mdustrial and non-industrial workers, toxic gases exposure was (40%) among industrial
workers and (6%) among non-dustrial workers, and radiation among industrial workers
and (6%0) among non-mdustrial workers, and radiation or magnetic exposure was (13%)

among mdustrial workers and (1%) among non-industrial workers.

Table 4. Gives blood lead level among industral and non-industrial Workers. It shows
that blood lead level in industrial (exposed) workers 1s higher than non-industrial

(unexposed) workers with statisucally significant ditterence (p<0.0001).

Reported symptoms among industrial and non-mdustrial are presented in Table 5.1t will
be noticed that most symptoms occurred among industrial workers and non-dustrial
workers with statistically signiticant ditterences: Nausea/vomiting [OR = 4.235, 95% Cl
(1.35-13.25)], (p = 0.008), Kidneys [OR = 3.20, 95% CI (1.20-8.51)],(p = 0.015)],
mcreased  anxiety  [OR = 268, 95% CI (1.16-6.20)],(p=0.017),Gastromtestinal
[OR=2.55,95% CI (1.71-5.55),P=(0.016), Muscular symptoms |[OR = 3.146, 95% CI
(1.46-6.75)], (p= 0.002), Anemia [OR = 3.43,95% CI (1.30-9.07)], (p = 0.009), Fatigue
[OR= 3.439, 95% CI (1.303-9.074)], (p = 0.009), Memory loss [OR = 11, 95% CI (1.38-
87.64)], (p = 0.005) , Ditticulty breathing [OR=2.72, 95% CI (1.07-6.88),(P=0.030), Mania
[OR = 6.62, 95% Cl (1.87-23.39)], (p = 0.0016), Ditticulty breathing |[OR = 2.72, 95% Cl

(1.07-6.88)], (p = 0.030), Carciovascular [OR = 3.61, 95% CI (1.27-10.30)], (p = 0.011).
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Table 6. Presents respiratory symptoms among industrial and non-mdustrial workers.
There were  statstically sigmiticant ditterences between mdustrial and non-industril
workers i most ot the respiratory symptoms. Fay tever was higher in industrial workers
(36%) than non-mdustrial workers (12°0), (p=0.0001), Cough up phlegm was stanistically
significant ditterence between both groups (p=.023), m mdustrul workers (19%0) and

non-mndustrial workers(8%).

Also asthma m industrial workers (20.0%0) was higher than non-industrial workers (5%0),

(p = 0.001)., eczema i ndustril workers (16.0% o) was more prevalent than non-industrial

(7()0 0), (P: ().()4()).

4.2. Plasma Amino acids

Table 7. Shows plasma ammo acd protiles among industrial and non-industrial workers.
It will be observed that most amino aad levels showed higher values among industrial
than non-industrial workers. There were statistically very highly signiticant ditterences
between industrial non-mdustrial with the  respect of some amimo acids levels as can be
seen as tollows: Taurme  (112.02 2 38.70 pmol/l), Mcan 2 5.1, N= 100 m industrial
workers and (55.15 2 24.97 pmol/l, Mcan  S.1D) mn non-industrial workers, N= 100, (p
= 0.0001), Serine (159.33 ¢ 34.68 pumol/l), Mcan 2 S.D in industrial workers and (108.09
1 2642 pmol/l, Mcan 1 S.D) m non-industrial workers, ( p = 0.003), Glutamic acid
(236.89. 1 14991 pmol/l, Mean 2 S.1D) i ndustrial workers and (82.26 4 57.09 pmol/I)

in non-ndustrial workers, (p = 0.000), Glycine (236.89 1 149.91 pmol/l, Mean 2 S.1D) in
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ndustrial workers and (244.25 1 72.88 tunol/l, Mean 2 S.1)) m non-industrial workers,(p
= 0.0001), Thstdme (107.50 2 2961 pmol/l Mean 2 S.D) m industrial workers and
(95.90 1 18.53 pumol/l. Mean 1 S.1) m  non-industrial workers, (p=0.008), Ormthine
(17894 2 59.16 pmol/l, Mean 2 S.13) m mdustrial workers and (104.84 4 30.64 punol/I,
Mcan 2 S.D ) m non-industrial workers, (p = 0.001), Lysme (218.71 2 51.73 pumol/|,
Mean 1 S.D) inoandustrial workers and (176.77 2 36.71 punol/l, Mean £ S.1D) in non-
mdustrial workers, (p = 0.000), Tryptophan (6999 1 20.06 punol/l, Mean 2 S.1D)
mdustrl - worker and in non mdustrials workers (74.02 1 26.23 pumol/I, Mean 2 S.D), (p
= 0.0001).  leucme (16241 2 3873 pmol/l, Mean * S1)) m industral workers and
(13557 4 20694 pmol/l; Mean 2 S.D) n non-industrial workers(p = 0.002), and
Threonme (161.67 2 42.04 pmol/, NMcan 2 S.D) i the mdustrial workers and i non-
industrial  workers Mean # S.1D (130.34 2 34.55 pmol/I). (p = .055), Lysine Mcan £ 8. 1D
(218.71£ 51.73 pmol/l,(Mean 2 S.13)  m industrial workers and Mean £S5, D (176.77 +
36.71 pmol/l | Mean 2 S.13) in non mdustrial workers ,(p=0.0006), Valine (264.15 £65.88
pumol/l | Mean £ S.1D) in mdustrial workers and (234.05 £58.02 pimol /I, Mean £ S.1)) n
non industrial workers, (p=0.62), Alanine (526.59 £ 151.35 umol/l, Mean £ S.1D)n
industrial workers and (417.64 £ 92.08pumol/. Mcan £ S.D) in non industrial workers,
(p=0.001), Glutamin (622.86 £139.85 pmol//, Mcan £ S.1) mn industral workers and
(583.89 £ 146.50 pmol/ Mean £ S.1D) m non mdustral workers, (p=.346) and Proline
(33931 137.29 pmol/ Mean £ SD) i industrial workers and (261.15 £ 82.464 pmol/,

Mean = S.D) m non industral workers (p=0.000).

42



Table 8 Shows the assoctation between Blood Lead Level and amimo acid e mponents
among industrial and non-aindustrial workers. s can be seen from this table there s a

strong correlattion benween Blood lead Tevel and ammo acid.

Table 9. Shows the assocttion between Blood Lead and amino acids components among
industrial workers. It will be observed  that only ‘Tryptophan (p=0.013) was statstically

signiticant i assoctation with Blood Lead Level (p=0.013).

4.3 Liver Function Test, Cardiac Enzymes and Renal Functions
Protemn

Table 10.  Guves hver tunction test, carenzymes and renal tunction  protemns among
industrial and non-industral workers.  Liver tunction tests were pertormed on industrial
and non-mdustrial workers. Only  Alkaline Phosphatase and Lactate Dehedrogenase are
statistically sigmticant - ditterences with respect to other enzymes. Lactate Dehydrogenase
(211.27 457.27 u/l, Mecan 2 S1), N = 100:1in industrial workers versus (194.77 1 48.6Y
u/l, Mean 2 S.D), N = 100 in non industrial workers, (p = 0.029). Alkaline Phosphates
(84.27 £ 24.64 u/l) tor industrial workers and (76.18 £ 20.48 u/l) tor non- mdustrial

workers (p=0.012).

Cardiac Enzymes were pertormed among industrial and non-industrial workers with out

any stanstically significant ditterences.
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Also Renal Tunctions Protem were  pertormed among industrial and non-mdustrial

without any statically sigmiticant ditterence.

Tablell shows corrclatton benveen Blood Lead level and  hiver Tunction test, cardiac
enzymes and renal tunctions protem among mdustrial and non-ndustral workers. Only

LD, TP, and CK showed signiticant assoctatton with Blood Lead Level.

Table 12 presents correlation between Blood Tead Level and hver function test, cardiac
enzymes and renal functions  protem among industrial workers only. Tt will be observed

only Crea and CK variables are significant in assocation with Blood Lead Level.

44



Table 1: The characteristics of Industrial and non-Industrial
among population surveyed

Industrial | Non industrial P
) -value
Variable workers workers significance
N=100 (%) N=100 (%)

Age groups NS
< 25 17 (17.0) 12 (12.0)
25-35 46 (46.0) 44 (44.0)
35-45 26 (26.0) 28 (28.0)

45 11 (11.0) 16 (16.0)
Nationality 0.003
Indian Subcontinent | 78 (78.0) 61 (61.0)
Arab 22 (22.0) 39 (39.0)
Education 0.004
[lliterate 38 (38.0) 25 (25.0)
Primary 32 (32.0) 27 (27.0)
Secondary/High 30 (30.0) 48 (48.0)
Housing condition
Mud/Pre-fabric 95(95) 67(67) 0.0001
Flat 5 (5) 33 (33)
Marital status NS
Single 19 (19.0) 23 (23.0)
Married 81 (81.0) 77 (77.0)

NS= Not Significant.




Table 2: Dietary habits and life style among industrial and non-

industrial workers.
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Wasra - Industrial | Non industrial P-val
Variable workers workers < -‘\;?c:ece
N=100(%) N=100(%) L
Type of food B
Arabic food 22 (22.0) 47 (47.0) .0001
' Indian food ~ 78(78.0) 53 (53.0)
Type of cooking oil
used B
Vegetable 67 (67.0) 72 (72.0) NS
Olive 4 (4.0) 7 (7.0) |
Animal fat/butter 29(29.0) 21 (21.0)
Smoking cigarette
Never 64 (64.0) 77 (77.0) -
Ex-smoker 16 (16.0) 12 (12.0) NS
Current smoker 19 (19.0) 11 (11.0)
Drinking alcohol
Yes 2(2.0) 2 (2.0) NS
No | 98(98.0) 98 (98.0)
Eating canned food
Yes | 30 (30.0) 32 (32.0) NS
No| 70 (70.0) 68 (68.0)
Sources of drinking
water i’
Tap water 85 (85.0) 73 (73.0) NS
Well water 3 (3.0) 0 (0.0)
Natural water 1(1.0) 0 (0.0)
Bottled spring water 10(10.0) 23(23.0)

NS = Not -Significant



Table 3: Milk consumption among industrial and non-industrial

workers.

Variable Industrial ~ Non- ~ P-value
Workers Industrial Significance
N=100 (%) workers

. iy E— | N=100 (%) |

Non drinkers 29 (29 0) 24(24.0)

Occasionally | 40(40.0) | 33(33.0) NS

More than once week | 17 (17.0) 29(29.0)

Daily e 14(14.0) | 13(13.0)

NS = Not- Significant




Table 4: Blood Lead Levels (iig/dl) among industrial and non-
industrial workers.

Basic Statistics Industrial Non-Industrial
Workers workers
N=100 (%) N=100 (%)
Mean V756 19.84
Median 81.40 11.00
Std. Error of Mean 4.28 2.46
Geometric Mean 62.46 13,24
Variance 18.40 5.9
Minimum 6.0 4.0
Maximum 188 163
Range 182 161
Mean + Standard Deviation 77.56 1 42.85 19.84 1 24.61*
¥ There is statically significant differences between industrial and

non-industrial workers with respect of Blood Lead Levels
(ng/dl),(p<0.0001)



Table 5:

Reported symptoms among industrial and non-
Industrial workers.
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SYMPTOMS

Industrial Non Odds | confidence P-value
workers Industrial ratio interval Signf.
N =100 workers
Yes (%) N=100 [DR] 95% [CI]
Yes (%)

NAUSEA/VOMITING 15 (15.0) 4 (4.0) 423 1.31:13.25 0.008
KIDNEYS 17(17.0) 6(6.0) 3.20 1.20-8.51 0.015
RED/ IRRITATED EYE/| 18(18.0) 12 (12.0) 1.61 0.73-3.55 NS
BLURRED VISION
GASTROINTESTINAL 24(24.0) 11(11.0) 2.0 1.17-5.55 0.016
INCREASED ANXIETY 21 (21.0) 9(9.0) 2.68 1.16-6.20 0.017
DIZZINESS 16 (16.0) 9 (9.0) 1.92 0.80-4.59 NS
HEADACHE 26 (26.0) | 23 (23.0) 11 0.61-2.24 NS
MUSCULAR 28 (28.0) 11 (11.0) 3.4 1.46-6.75 0.002
SYMPTOMS
CHEST PAIN 11 (11.0) 11 (11.0) 1.0 0.41-2.42 NS
ANEMIA 18(18.0) 6(6.0) 343 1.30-9.07 0.009
DIFFICULTY 17 (17.0) 7 (7.0) 242 1.07-6.88 0.030
BREATHING
MEMORY LOSS 10(10.0) 1(1.0) 11 1.38-87.64 0.005
CARDIOVASCULAR 16(16.0) 5(5.0) 3.61 1.27-10.30 0.011
FATIGUE 18(18.0) 6 (6.0) 3.43 1.30-9.07 0.009
MANIA 17(17.0) 3(3.0) 6.62 1.87-23.39 0.0016
INSOMNIA 14 (14 .0) 7(7.0) 216 0.83-5.61 NS
ABDOMINAL PAIN 15(15.0) 13(13.0) 1.18 0.53-2.63 NS
MYALGIA AND 54{5.0) 4(4.0) 1.26 0.32-4.84 NS
ANOREXIA

NS = Not -Significant




Table 6: Reported respiratory symptoms among Industrial and

Non-Industrial workers.

Respiratory symptoms Industrial Non P-value
workers Industrial Significance
N=100 (%) workers
N=100 (%)
Do you have cough NS
Never 74 (74.0) 78 (78.0)
At night 9 (9.0) 8 (8.0)
Early morning 4 (4.0) 7 (7.0
During work 6 (6.0) 7 (7.0)
Cough up phlegm Yes 19(19) 8(8) 0.025
No 81 (81.0) g2 (92.0)
Throat discomfort NS
Yes 10 (10.0) 9 (9.0)
No 90 (90.0) 91 (91.0)
Chest wheezing NS
Yes 16 (16.0) 8 (8.0)
No 84 (84.0) 92 (92.0)
Asthma diagnosis by 0.001
doctor
Yes 20 (20.0) 5(5.0)
No 80 (80.0) 95 (95.0)
Hay fever 0.0001
Yes 36 (36.0) 12 (12.0)
No 64 (64.0) 88 (88.0)
Eczema 0.046
Yes 16 (16.0) 7 (7.0)
No 84 (84.0) 93 (93.0)

NS = Not-Significant
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Table 7: Plasma amino acid profiles among industrial and non-
industrial workers.

Amino Acid Industrial Non-Industrial p-value
Essential workers workers t-value significance
N=100 N=100
Mean + St.Dev | Mean t St.Dev
Con. pmol/l Con. umol/l

Histidine 107.50429.61 95.90118.54 3.33 0.008
Isoleucine 85.49122 61 77.74416.83 2.749 0.005
Leucine 162.41438.73 135.57426.94 5.689 0.002
Lysine 218.71451.73 | 176.77436.71 3.19 0.006
Methionine 34.1449.40 38.0518.37 23145 NS
Phenylalanine 76.63417.50 68.74462.94 1.207 NS
Threonine 161.67442.04 | 130.34134.55 5.758 NS
Valine 264.15465.88 | 234.05458.02 3.429 NS
Arginine 73.27428.59 77.15430.54 -.926 NS

Amino Acid
Non-Essential
Tryptophan 48.69420.91 46.23411.06 1.037 0.0001
Alanine 526.594151.35 | 417.64492.08 6.149 0.001
Cysteine 27.58415.62 29.2349 .84 -.892 0.0001
Citrulline 43.68418.99 40.11+13.38 1.588 0.004
Glutamic acid 236.891149.91 | 82.261257.09 9.639 0.0001
Glutamine 622.864139.85 | 583.894146.50 0.96 NS
Glycine 331.4486.0 224.24172 .87 o/ 0.0001
Ornithine 178.94459.16 | 104.84130.64 14.423 0.0001
Proline 339.314137.29 | 261.15482 464 4.880 0.006
Serine 159.33134.68 | 108.09426.42 mL7SS 0.003
Taurine 112.02438.70 | 55.15429.97 12.346 0.0001
Tyrosine 69.99420.06 74.02426.03 -1.219 NS

NS = Not - Significant




Table 8: Association between Blood Lead level (ng/dl) and
Amino Acids among Industrial and non-Industrial workers

Pearson Correlation Sig. (2-tailed)

Pb N=200
Taurine 0.368 0.0001
Theronine 0224 0.001
Serine 0 408 0.000
Glutamic 0.448 0.000
acid
Glutamine -0 147 0 038
Glycine 0.309 0.000
Alanine 0.263 0.000
Valine 0.165 0.020
Cysteine -0.117 NS
Isoleucine 0.137 NS
Leucine 0.256 0.000
Orinthin 0.396 0.000
Lysine 0.236 0.001
Histidine 0.116 NS
Tryptophan -0.079 NS
Argnine 0.033 NS
Methionine -0.132 NS

NS= Not-Significant
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Table 9: Association between Blood Lead Level (pg/dl) and

amino acids among Industrial workers

Pearson Correlation Sig. (2-tailed)

Pb N=100
Valine -0.082 NS
Methionine -0.160 NS
Isoleucine -0.061 NS
Leucine -0.060 NS
Phenylalanine 0.063 NS
Lysine -0.148 NS
Histidine -0.104 NS
Arginine -0.076 NS
Threonine -0.070 NS
Serine -0.013 NS
Alanine -0.011 NS
Taurine -0.105 NS

Tryptophan -0.248 0.013
Cysteine -0.177 NS
Citruline 0.039 NS
“Glutaminc Acid 0.183 NS
Glutamine -0.180 NS

NS = Not-Significant



Table 10: Plasma liver function test, Cardiac enzymes and
Kidney Functions Protein among Industrial and non-Industrial

workers
Enzymes Industrial Non- p-value
workers Industrial t-value | Significance
N=100 workers
Mean + St.Dev N=100
Mean 1 St.
Dev
Total Protein g/l 8.38+.90 8.24+.71 1.220 NS
Albumin all 4.904.52 4.8541 44 0.827 NS
Total Bilirubin mg/d| .754.30 .704.19 1.270 NS
Aspartate  Transferase 31.89412.31 30.72413.26 | 0.646 NS
ul/l
Alanine Transferase ull 33.25127 .62 33.50+24.22 | -.068 NS
Alkaline Phosphatase 84.27124 .64 76.18420.48 | 2.525 0.012
u/l
Lactate Dehydrogenase | 211.27457.27 | 194.77+48.68 | 2.195 0.029
u/l
Direct Bilirubin mg/dl | .13+9.58E-02 12+4 4E-02 | 1.326 NS
GammaGlutmyl 36.31+35.27 31.36+17.96 | 1.251 NS
Transferase u/l
Blood Urea Nitrogen 15.48+4.12 15.16+3.70 .586 NS
mg/dl
Crea mg/dl 1.1+.17 il ilge WIS -1.720 NS
Creatine Kinase u/l 197 62+H422.820 0189 76G+26:92 NS

NS = Not-Significant




Table 11: Correlation between Blood Lead Levels (ng/dl) and
LFT among Industrial and non-industrial workers

Pearson Correlation Sig.(2-tailed)

Pb N=200
BUN 0.109 NS
CREA 0.035 NS
DBIL 0.015 NS
TBIL 0.015 NS
ALB 0.059 NS
EE 0 156 0.028
ALT 0.014 NS
AST 0070 NS
ALP 0.094 NS
LIDIC 0.202 0.004
QK 0.157 0.027
GGT 0.043 NS

NS = Not-Significant
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Table 12: Correlation between Blood Lead Level (ug/dl) and LFT
among Industrial workers

Pearson Correlation Sig. (2-tailed)

Pb N=100
Bun 0.123 NS
Crea 0.207 0.039
DBIL -0.037 NS
TBIL -0.024 NS
ALB 0.001 NS
P 0.071 NS
ALT -0.015 NS
AST 0.054 NS
ALP -0.020 NS
LIDIL 0.163 NS
CK 0.197 0.050
GGT -0.095 NS

NS = Not-Significant
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CHAPTER YV

DISCUSSION



5.0 DISCUSSION

In-recent years, steps have  been taken to nunimize exposure of the general population,
espectally children, to lead. Unleaded fuels were introduced in Canada 1975. Airborne lead
concentrations dropped  dramatcally (76% on average) from 1973 to 1985 as the use of
unleaded fuels increased. In 1990, the use of leaded gasoline in motor vehicles was
prohibited in Canada (Health Canada 1990). Dictary intake ot lead has also been reduced
smce the use of lead solder food canning processes and plumbing of drinking water
supplies has  been resticted. In 1976, the Hazardous Products Act limited the amount of

lead permussible i interior paint to 0.5 percent by dry weight (Health Canada 1990).

Data collected trom  provincial and municipal studies carried out n Ontario suggest that
blood lead levels are decrcasing i adults and children representative of  the general
population (Health Canada 1994). Much ot this observed decrease n blood lead levels has
been attributed to the chmmation of lead-based addinves in gasoline and lead solder in

commerctal food canning.

There is little information regarding the impact ot chronic  exposure to lead over the
lifetime of an individual. While animal studies have shown that lead acetate and lead
phosphate may be carcinogens, there is no conclusive evidence hinking lead to cancer in
humans (Agency for Toxic Substances and Disease Registry 1993). Zeisler et al. (1984)
performed multiclemental analysis, including the determination of lead, on 36 hver tissue
samples collected as part of a pilot project on specimen banking. Lead concentrations

were found to range from approximately 0.1 t 1.3 pg/g. Kemnonen (1992) compared the

-
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sotopic composition ot lead tound i human hver, lung and bone to that found in various
cenvironmental indicators ot sources ot lead pollution. linussions from mcancrators and
lead smelters were suggested to be the major factors influencing the levels of lead found
- the human tissuc samples which were analyzed. Bona and co-workers (1992) examined
the levels of the heavy metals chronmuum, manganese, nickel and lead in hiver samples
obtamed from 44 victims of sudden  traumanc  death. The average hepane lead
concentration was found to be 443 ppm (dry weight) with a standard deviation of 3.12
ppm. Concentrations ot lead, cadmium, and zine were determmed in various reproductive
organs, liver and kidneys trom 41 men who  had died suddenly (Oldered et al. 1993).
There was no sigriticant correlation between blood lead levels and organ concentrations
nor between concentrations and age. Gerhardsson and co-worders (1995) deternuned the
concentration ot lead mn various tissue samples collected from  deceased lead smelter
workers. Lead concentrations in hiver, lung, kidney, bram, hair, and nail samples collected
from 32 long-term smelter workers and were compared to those obtained from a group ot
10 control males. Of the four organs sampled, the highest lead were found i the liver tor
both groups of deccased men. The organs of the smelter workers were found to contain
higher levels of lead than the corresponding organs of the control group, the largest

relative difterence being observed tor the bramn.

Lead has long been recognized as a potential hazard to human health. The ettects ot lead
appear to be the same regardless of the mechanism by which it enters the body. Lead
affects almost every organ and system m the body, mn particular the central nervous system
(Agency for Toxic Substances and Discase Registry 1993). Fetuses, through maternal

exposure, and young children are especially susceptible  to the harmtul cttects of lead.
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Although the scienttic and medical  communities  have long realized that lead s
particularly harmtul to unborn and young children, there is recent evidence to suggest that
measurable and possibly even irreversible damage may occur at much lower levels of
exposure. For this reason, the U.S. Center tor Disease Control recently  lowered its
“threshold of concern™ blood lead level to 10,000 pe/dl (Agency for Toxic Substances
and Disease Registry 1993). Health Canada (1994) similarly recommended a blood lead
mtervention level of 0.5 pmol/1 (10,400 pe/dl). As a result of the discovery ot o1l i the
UAL, all aspects n the country had been developed  mcludimg mdustry. Many of the
mdustries depend largely on lead and lead  compounds, which considered as a big risk
eftect on the health of industrial workers. Also the increase of population trom 1,110,300
(1981) to 2,377,453 (1994) was assoctated with the rapidly mcreasing number ot cars trom
192,031 (1981) to 428,149 (1994) (Bener et al, 1994), and these cars are the main source ot

lead which causes environmental pollution and resulting health problem.

This study can be considered as the largest eprdeniological and occupational medicine
study conceming on industrial workers exposure to lead conducted to date in the United
Arab Emirates. A community based design was chosen to maximuze mclusion ot
morbidity in order to examine the biological relation between illness, plasma levels ot
amino acids and levels of liver enzymes, cardiac enzymes and renal tunction. The
methodological difficultics in  the epidemiological study of the health of expatriate
industrial workers relates primarily to workers transience and workplace conditions. Most
of the industrial workers were not sure about lead that they exposed to from their work.
Both groups, industrial and non-industrial workers were demographically similar with

regard to age groups, nationality and marital status. The majority of ndustrial workers
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(38.0%) were illiterate, or with primary educational certificates (32.0%) which was the
expected result. The majority of non-industrial workers were educated with secondary or

high school educational certiticates.

Many of the mdustrial workers reported occupational exposure to lead. 40% of them
reported exposure  to toxic gases and chemicals in workplace and the surroundimg
environment. 13% ot industrial workers reported working in radiation areas or magnetic
ticlds. 14% ot them reported living near lead smelted or battery recycling areas (Sanaiya).
And this means that the exposure to lead 1s 100% cither from the workplace or from the

polluted plice where they live.

In a study done in Singapore (1996) among lead-acid storage battery manutacturing and
PVC compounding industries, showed an indirect correlation between lead blood level
and air lead levels. It also showed that lead contribution trom smoking, consumption ot
specttic toods, Chimese herbs and the use ot glized crockery which were reported to
contain lead were found to be insigniticant compared to  other studies. This study
reported that over absorption of lead 1s highly corrclated to personal habit ot eating with
bare hands and environmental exposure which are important influencing tactors ot over

absorption of lead (Ho et al, 1998).

Also in a study done among general population n South Germany m 1984-85,
investigated the quantitative  assoctations of demographics, litestyle-related and
anthropometric determinations with Pb  in men and women. ‘The study showed that Pb

level difters according to sex, the median Pb in men was 70mg/l and was 60 mg/l among
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women. Also age  had some mtluence on pbB levels and was greater tor women and not
withstanding the consistently ligher in men. It had been found that heamatocrit and
blood pressure was found i a number of populanons to be strongly and positively
correlated 1o pbB- concentranons. This study  concluded thar alcohol consumption and
agarctte smoking are  lincarly assoctated with Ph levels among muale and temale subjects,

but the association is stronger among men than women (I ense, 1992).

In a study performed on large organo-lead manutacturimg m 1990, showed that organic
lead did not have any eftect on blood lead (Mc Grail et al, 1995). Atter dealkylation to
morganic  lead which 1s stored m the bone may become a more important long-tsource ot
lead entry into blood and urine. As with the previous studies, this study showed that age,

agarcette and alcohol consumption are positvely assocrated with blood lead level.

Another type of exposure s related to potentially protective  behaviors such as using
masks. Only 21° ot the mdustrial workers reported using mask as a method of
protection. ‘T'he trequent chronic sypmtoms among industrial workers was examined with
respect to lead including nausea/vomiting (15.0%0), muscular symptoms, weakness,
cramps  (28%), cardiovascular (16.0%), gastromtestinal (24.0%) wheeze (16.0%0) and hay

tever (36.0%). These results are consistent with Beshwar et. al. (1999-D).

In the present study, we have tound that industrial workers reported more chronic
symptoms and respiratory symptoms than non-industrial workers. Respiratory symptoms
such as asthma, attacks of breathlessness and throat discomtort could be related to lead

but also to other risk  factors associated with respiratory symptoms such as exposure to



other chemicals, ar conditioning and  kerosene or gas. These results are consistent with
Bener et al (1996, 1997, 1998 and 1999). Plasma ammo acids analysis showed higher
values i industrial groups than non-industrial groups. This increase was highly significant
i most of ammno acids, while not significant n others. Out of 21 ammno acids analyzed
only valine, leucine, lysine and theronin as non essential amino acids, and serine, alinine,
taurine, glutamic aad, glutamine, glycine, ornthine aind proline as essential amino acids
showed signiticantly  higher values m industrial workers when compared with non-
industrial workers. Increase m the mean value of these ammo acids m industrial workers
group might be due to exposure to lead. This nught attect the renal tubular disease, kidney
dystunction or chronic hver attects. The present study results are consistent with previous
results, Beshwart et.al. (1999-b). Studies by lkizler et. al. (1994), Zumc et al (1996), Vanter
Jagt et al (1997) and Beshwari et. al. (1999-a) confirm higher amino acid levels obtained in
exposed group as contirm with unexposed group. In the present study, these increases in
the mean value of many of the amino acids in mustrial workers groups nught be due to
exposure to toxic materials, lead, chemical gases, chemical components, pestcides and
motor vehicles exhaust. This nught affect the industrial workers™ health 1t they are
exposed for a long term and could cause renal discases, kidney dystunction or chronic

liver ettects.

This study showed that (I'P) Total protein and (LD) Lactate Dehydrogenas as hver
function test are significantly correlated with Blood Lead level and creatine kinase 1s also
signiticantly correlated with Blood Lead level as cardiac enzymes. Although there 1s some
increase in the level of Lactate Dehydrogenase in both industrial workers (211.27 u/l) and

non-industrial workers (194.77 u/l.) but are within the normal range of 0-480u/I. Also



there s mercase i level ot Alkaline Phosphatase i mduworkers than non industrial

workers i mdustrial workers (B4.27 u/l) and (76.18 u/l) m non mdustrial workers.

I think the nvo subjects nught be due to exposure ot mdustrial workers to lead and nught
mcrease f they were exposed tor long period of tune which nmught attect hver and heart
tunction. The realities of industrial work atmosphere, the lack of legal protection and
severe weakness e the existing liws, combined with the  toxic gases chemucals and

radiation that are ulnqunous m the mdustrial workers™  environment make their work

especually hazardous.

Industrial workers may be exposed to lead from many sources, tactories where they work,
cars and other means ot transport, canned tood they cat and dninking water. Most ot the
imdustrial workers live m “Sanaiya” which  mean that they live in homes surrounded by

these toxic chemicals and radmation.

The tollowmg conclusions have been drawn trom a community based study on industrial
workers and non-industrial workers. This study determuned possible exposure and risk
factors. There 1s evidence that some of the health problems hke nausea/vomiting,
muscular symptoms, weakness, cramps, cardiovascular, gastromtestinal, wheeze and hay

fever are found.

The result showed that industrial  workers had higher prevalence ot chronie respiratory
symptoms than non-industrial workers. A separate analysis of the prevalence ot chronic

respiratory  symptoms trom smoking n industrial workers was performed. There were no
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statistically significant differences in the prevalence of chronic respiratory symptoms
between smokers and non-smokers. Industrial workers reported more acute symptoms
than noen-industrial workers. This study suggested that the industrial workers suffered
from an excess of respiratory  symptoms including asthma, cough, chronic cough, chest

tightness and abnormal lung function.

This study showed that the concentration of essential amino acids was increased
particularly with regards 10 serine, alanne, taurine, glutamic acid, glutamine, glycme,
ormthme and proline and non-essential ammo acids  such as valine, leucine, lysine and
theoronie. These results nught be related to lead and might have effect on hiver and
kidneys. These results contirm the earlier reported  studies by tkizler et al (1994), Zunic el

al (1996), VandenJogt et al (1997) and Beshwari et al (1999 b).

The liver tunction enzymes ot the industrial workers could be attected because ot
exposure to lead for a long-term and we found activity of lactate dehydrogenase being
higher among industrial workers  than non-indusrial workers. These results are in
confirmation with the earler reported studies by Ikizler et al (1994), Zunic et al (1996),

VandenJogt el al (1997) and Beshwart et al (1999 b).

We think that the increased concentration of some ammno acids and the liver enzyme
lactate dehydrogenasc activity n industrial workers was due to a large amount ot lead
exposure which human health and could cause kidney dystunction and chronic hver

diseases.



Lead and compounds containing lead are widespread throughout the environment. Aside
from specitic mstances of occupational exposure (for example, workers i smelters,
radiator  repair shops, battery manufacturing plants), there are several routes by which the
general population is exposed 1o lead. Humans are exposed to trace quantities of lead on a
daily basis through nhalation of air, consumption of drinking water, and mgestion of
tood. Children who tend to have increased hand-to-mouth activity, ingest larger quantities

ot lead-contammg dust and dirt than adults.

\lthough direct contact 1s made datly with dust, dirt, and pamnted surtaces contaming lead,
very little lead 1s absorbed through skin. Lead generally enters the body via the lungs or
gastrontestinal tract and subsequently enters the bloodstream. It has been estimated that
young children absorh about 42% of the lead that reaches the gastrointestinal tract as
compared to the 510 15% absorbed by adults (Goyer 1991). Children also tend to retamn a
much higher proportion ot absorbed lead than adults, typically greater than 30%0 versus
less than 5%, respectively. Most ot the lead which 1s stored by the body is tound in bone

and teeth.

In a recent study by Castilla (1995), the relationship between blood and hiver lead levels
and liver function in patients with hver disease were mvestgated. As with the carher study
by Oldreid (1993), no statistically signiticant relationship was determined to be present tor
lead concentrations in blood and liver samples. While blood lead levels could be inked to
alcohol consumption and alcohol related liver discase, the same relationship was not

observed for hepatic lead concentrations. Liver tunction did not appear to intluence either



blood or hepatic lead levels. These are consistent with the present study conducted in Al
A, UAL.

It was the intention ot this study to obtamn prelimmary data in order to establish a normal
range  of blood lead concentranons from individuals representative ot the general

population among industrial and non-mdustrial workers ot UniAraby Emirates.

The public health  task s clear, not only must there be more resources and priority given
to  biological monttormg and epidemiological studhies ot industrial workers, but also
support given to the ettorts of industrial workers to make their workplace safer. Overall
we hope that our data will be uscetul tor the establishment ot an occupational exposure

limit to lead in tuture.



CHAPTER VI

CONCLUSIONS



6.0 CONCLUSIONS

I'he realities of industrial work context. the lack of legal protection and severe weaknesses
n the existing laws, combmed with the toxic gases, chemicals  and radiation that are

ubtquitous m the industrial workers’ environment make their work espectally hazardous.

Industrial workers are exposed to lead from many sources:
Factories where they work, cars and other transports, canned tood they eat, drinking
water cte., Most ot the mdustrial workers live in “Sanatya” which means that they live n

homes surrounded by these toxic chemicals and radiation.

This study determined possible exposure and risk factors associated with lead among
industrial workers. There 1s evidence that some ot the health problems which are tound to
be related mncreased  blood lead concentrations include nausea/vomutting, muscular

symptoms, weakness, cramps, cardiovascular, gastrointestinal, wheeze and hay tever.

The result showed that industrial workers had higher prevalence ot chronic respiratory
symptoms than non-industrial workers. A separate analysis ot the prevalence ot chronic
respiratory symptoms by smoking m industrial workers was pertormed. There were no
statistically sigmificant ditterences m the prevalence ot chrome respiratory symptoms
between smokers and non-smokers. Industrial workers reported more acute symptoms
than non-industrial workers. This study suggested that the industrial workers suttered
from an excess of respiratory symptoms including asthma, cough, chronic cough and

plegm, chest nghtness and abnormal lung tunction.
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Phis  study showed that the concentrations ot essential amino acids were increased

particularly m regards  to sernne, alanime, taurime, glutanue aad, glutanunc, glycine,

ormthme and prohne and non-essential anuno acids such as valine, leucme, lysine and

theronme. These results nught he related to lead and nught atfect hver and kidneys.

The hwer tunction enzymes ot the industrial workers could be atfected, due 1o exposure to
lcad tor along-term and we found that the acuvity ot lactate dehydrogenase and Alkaline

Phosphatas were higher among imdustrial workers than non-mdustrial workers.

We think that the mereased concentration ot some  anuno acids and the hver enzyme
Letate Dehydrogenase and - Alkaline Phosphotase activities m industral workers was due
to a large amount of lead exposure which nught attect human health and kidney

dystuncnion or chronic hiver discascs.

The public health  task s clear, not only must there be more resources and priority given
to biological momtoring and eprdemiological studies of industrial work, but also support

given to the cttorts of industrial workers to make their workplace sater.

Overall, we hope that our data will be usctul for the establishment of an occupational

exposure himited to lead in tuture.
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1

6.

7.0 RECOMMENDATIONS

Advesice industrial workers  to take basic preventive measures when they are contact

with lead or radiation such as masks, gloves, protective glasses.
<
o 1 N - SO0 A 7
Periodic medical sereening of industrial workers for the blood lead level.

Investigate other clinical parameters  such as haematocrit among industrial and non-

industrial workers.

Arrange medical surveillance ot attected industrial workers m a lead-free environment

to determune if the side eftects are reversible.

We strongly recommend that Primary Health Centers (PHC) develop routine lead
g y |

levels i blood or laboratory routine checkup to improve diagnosis ot lead poisoning

and the description of the nature ot lead related illness among industrial workers.

Furthermore, industrial workers™ behavior suggests that they are monvated to reduce
lead exposure, but that their ability to do so 1s constramed by occupational conditions
bevond their control.

It 1s clear that education and training of mdustrial workers i handling dealing with
lead 1in an appropriate way and the use ot protective equipment are needed to reduce
the exposure and theretore long term risks to their health.

A government law should be enforced tor the inutation and control of the uses of

lead.
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Lcad exposure and physiological enzymes among industrial
versus non-industrial workers in Al-Ain, U.ALL.

Study Number :

Ape: Years Height: Cn

Systolic blood Pressure (mm Hy):
Diastolic Blood ressure (nun lyg):

Nationality: 1).Indian | ] 2). Pakistani | |

LEducation: 1).Hliterate] ) 2. Primary | |
Marital status: 1).Single| ]

HouSing condition: I).Pre-tabric | ] 2).Mud | |

A).Case |

2).Marriced
J.blag|

J).Secondary |

|

Weight:

J
[

J

J). Bengali |

I

|

I3).Control |

|

Ky

4). Arab| |

S High/Univer. |

4. Villa|

]

Occupation: 1).Taxi driver] | 2).Garage worker | ] 3.lcavy Industry worker| ]

4.Gasoline liller| | S.Painter| )

How long have you been working in your job? Ycars

What type of foods do you have usually:
I.Arabic foods | | 2. Indian / Pakis /Bengali loods |
Do you use any of the following in your cooling :

1. Vepetable oil | ] 2.0live oil | ]
Source of drinking water: 1. Tap water | ]
4.Bottled spring water | | S.Bottled water | ]
Frequency of milk consumption? 1.Non-drinkers | |
3.More than once weekly [ ] 4.) Daily | ]

Do you usually cat canned food? 1).Yes |

Have you ever smoked cigarette? 3.Never | ]

How many cigarettes do you smoke?

I.Less than 5 cigarettes/day 1).Yes| |
2.About 1/2 a packet of cigarette/day 1).Yes| ]
3.About 1 or more than 1 packet /day H.Yes| ]
Do you usually drink alcoholic beverages *? ).Yes | ]
Do you spray crops with chemical pesticides ? 1).Yes | ]
Do you work in in toxic gas, chemical odor or smeel ?1).Yes | ]
Do you work in radiation arcas or magentic fieldsl).Yes| ]
Which type of cooking facilities is used inside your home:
1.clectrical cooker . Yes | ]
2.kerosene or gas I.Yes | ]
3.charcoal l1.Yes | ]

Do you use mask as an protection equipment in in your job 1).Yes [ ]

Do you live near an active lead smelter or,battery recycling plant?l.Yes |

Do you live in industrial arca likely to release lead? 1. Yes |

|

]

2.Well water |

]

2.)EEx-smoker |

0.Chemical dealer/mixer|

]

J.Western foods ||

|

]

2).Occasionally |

J.Animal fat / butter |

J.Natural | |

J

2).No|

]

3.Current [ ]

2).No|
2).No|

2).No|
2).No|

2).No|
2).No|
2.No|

2.No|
2.No |
2.No|
2.No |
]

2.No |

[T

e et bt

]

]
|
|
]
2.No |

]

]

]



REPORTIED SYMPTOMS

26. Do you usually have the tollowing symptoms / signs:
I.DNausea / Vouiting Hyes| | 2).No|
2.Red /irritated eye / Blurved vision 1. Yes | ] 2).No|
Jolncercased ansiely DAYes || 2.No|
4.Dizziness hH.Nes| | 2).No|
S.lcadache D es || 2).0No
o.Muscular symptoms [ weahness, cranps H.Yes| |
7.hilliculty breathing D.oYes | ] 2).No|
§.Chest pain . Yes| | 2).No|
9. L atigue 1).Yes | | 2).No|
LO.Nemory loss ).Yes | | 2).No|
I Insommia 1).Yes | ] 2).No|
12, Mauia (I'sychiatvic disorder)s 1).Yes | | 2).Nol|
13. Abdominal paimn and constipation H.Yes | | 1).No|
14, My algia and anoresia . Yes| | 2).No|
15.Auncmia 1).Yes | | 2).No|
10.Cardivascular 1).Yes | ] 2).No|
17.Kiduey s 1).Yes | | 2).No|
18.Gastrointestinal 1.Ves | ) 2).No|
RESPIRATORY SYMPTONMS:
27). Do you usually have cough: D.Yes| | 2).No|
28). When do you usually have cough:
Lat night | ] 2.carly morning [ ] J.duriug work | ] 4.alter
29). Do you usually have cough up phlegm from your chest:
Lat night [ ] 2.carly morning| ) J.during work | | d.alter work |
30). Did you ever had attacks of breathlessuess or tightuess in your chest? Yes | ]
31). Do you usually have any throat discomfort? H.Yes | | 2.)No
32). Have your ever had wheeze ? H.Yes| ] 2.)No
33). Have you ever been diagnosed as having asthima D.Yes | ] 2.)No
34). Ilave your ever had attacks of hay fever? .Yes | | 2.)No
35). lave your ever been diagnosed having allergy? 1. Yes | ] Z.)No

[
[
L
l
L

78

work |

J
2.)No |

|
|
]
|
|

|



Appendix 2

Abbreviations

LDH
GOT
RBC
UAE
BC
EPA
LDSO
WHO
MRL

NADH

BCAA

PKU

am

ml

rem

Laktate Dehydrogenase

Glotamic Oxoacetatic Transaminase
Red Blood Cells

United Arab Emirates

Before Christ

Environmental Protect Agency
Lethal Dose of Toxicity that kill 50 percent of the test animals
World Health Organized

Maximum Residue Limits
Nicotinamide Adenine Dinucleotides
Aromatic Amino Acids

Branched Chain Amino Acids
Phenylketonuria

grams

mililiter

rotation per minutes

microlitre

kilometer

internal diametres

Centimetres
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mi/hr miliiters per hours

nm nanometres
Tau Taurine
Ser Serine

Glu Glutamic acid
Glun Glutamine
Pro Proline

Gly Glycine

Ala Alanine

Val Valine

Cys Cystine
Met Methionine
lle Isoleucine
Leu Leucine
Tyr Tyrosine
Phe Phenylalanine
Orn Ornithine
Lys Lysine

His Histidine
Arg Arginine
Try Tryptophan
Thr Threonine

Cit Citrulline



Alb
TP
T.Bil
ALT
AST
LDH
ALP
SD
LFT
U/L
gm/l

Cl

NADPH

PK4

u g/dl

Cysteine

Albumin

Total Protein

Total Bilirubin

Alanane aminotransferase
Aspartate aminotransferase
Lactate Dehydrogenase
Alkaline Phosphatase

Standard Deviation

Liver Function Test

Unit per Litere

gram per litere

Confidence Interval

regression

Odd Ratio

Glutamic-pyruvic Transaminase
Nicotinamicde Adenine Dinucleotide-Phosphate
Phenylketonuria

Microgram per decilitere
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