4

\

STUDY OF RELATION BETWEEN LEAD EXPOSURE"PSYCHONEUROTI C
AND BEHAVIOURAL CHANGES AMONG
PRINTERES IN ECYPT

A tmests \~\Q\\( N

Submitted as a Partial Fulfifment
of the Requirements of the Degree of M.D.
m Industrial Medicine

SEHAM MOHAMED HOSSEIN HIND
Occupaticnal Health Specialist
Miriistry of Health

UNDER SUPERVISION OF L3>

PROF. DR. ALY MASS0UD
¥ice Dean For Post Graduate Studies And Research

Ain Shams - Universty, Cairc - Egypt w _
PROF.DR. AHMED OKASHA S . m
Chairman of the Department of Psychiatry - P
Ein Shams University, Cairo - Egypt e e, S
:j';_'f,rf,.‘ B e \1:}__:{‘&?“‘“'%‘.
PROF.DR. RIFKY FARIS Lo Ty

Chairman of the Department of Community
Environmental and Occupational Medicine

Ein Shams University, Cairo - Egypt

FACULTY OF MEDICINE
AIN SHAMS UNIVERSIFY

(19388}

Central Library - Ain Shams University



ACKNOWLEDGEMENT

! would iike to express my sincere thanks to professar Dr. Aly Massoud
Vice-Dean for postgraduale studies and research, Ein Shams University for
his supervision and his kind support.

I wish also to express my sincere thanks to professor Dr. Ahmelekasha,
Chairman of the Department of Pswchiairy, Ein Shams University for the
interest he has taken in supervising this work.

My sincere thonks and gratitude are due to professor Dr. Rifky Faris
Chairman of the Department of Communilty, Envirownental and Occupational
Medicine, Ein Shams University for his meticulous supervision, his valugble

assistance and guidance to this work in its various stages.

ft is also aq pleasure to acknowledge the sincere help I have received
from Dr. Abd El Aziz Kamal Lecturer in the Depariment of Community,
Environmenial and Occupaiional Medicine FEin Shams University, for his
help in Laboratory work, Dr. Mohssen Gad Lecturer in the Department of
commimnity, Environmental and Cccupatioral Medicine Ein Shams University
for his kind assisstance in statistical enalysis and Mrs. Suson-El-Kholi, Clinical
Psvychologist, Deportment of pswchiatry, Ein Shams University for her help

in psychormetry
Last but not least. ! would like to express my thanks to all who helped

me In this work in its various stages.

Seham Mohamed Hindy

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



CONTENTS
Page
INTRODUCTION tetvammmnmrserresamanne vesrerre fenrrmstataresrananan Vi rarrsrrane !
REY¥IEW OF LITERATURE ..... resrsirerernran Cteetieeraasnttaeta e teesanarmes 4
SUBJECTS AND METHODS  ..cocceaetas tvssensennananss fesermrretrrrrrne rerrnas 34
RESULTS ccereniina Vreranresenanna teteesseaariae vesremmuan srranen veaarnre semsnnnen §9
DISCUSSION ..occviveeas srsssaactennrne seasaaan vermase tritennen P vermane FAY]

SUMMARY AND CONCLUSION ... sserssssasns 76

BIBLIOGR APHY ..... rreesean eenmren Cesaemrmanrree essamnmeeararanr— L PO 1Y)
APPENDIX .o iiiiiitesciennnnrcsstnrnaamssonas renesanamnsean rbasanannadntin R o3
ARABIC SUMMARY ....... cirrmnrns rannrmestinnnny P, rvaarameanrras -
<;
N

Central Library - Ain Shams University



INTRODUCTION

Lead is a nsurotoxic agent. In revesiwing older
literature on lesad irntoxication ons can find description
of lead encephalcopathy and o©f 1lsad palsy, these manifss-
tations were freguent when the intensity of lead exposure
was considerably high. However, in modern days due to
the remarkable improvement of occupational hygiene and
certain changes 1in industrial processes, the intensity
of lead exposure substantilly diminished, which is re-

flected con lower exposure and changes in clinical picture.

Long term absorption of small amcunts of lead has
been shown to cause neurclegic injury such as slowing
of conduction welocity in adults [Baloh 1979- aAshby T1980-

Seppalainen 1980-Bordo 1982- and Jeyaratnam 13%85].

It has been known and widely accepted that, increased
lead absorption is associated with non specific subjective
symptoms such as "tiredness, sleep disturbance, irritability
and nervousness [Lillis 1977, Fishbein 1980, Masscud 1982

and Baker 1982].

Number of studiss reported some associaticn between

lead expeosure and neuropsychological disorders as hyper-
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activity or mental retardation including learning dis-
orders in children [Balch 1%75-Winneke 1982-R.G. Lans-

down 1874-and Hansen 1985],.

Recent reports hasgshown that, even expeosure to lead
at levels that were previously believed to be guite safe,
may exert toxic effects upon the nervous system resulting
in minimal brain dysfunction which can be detected by
certain tests of behaviour [Hanninen 1378, Philippe -

Grandjean 1978, WValciukas 1978, 1981, 1982, Baker 1984,

Jeyaratnam 1985],
Therefore it was found interesting to study changes
in behavicur among Egyptian Workers occupationally exposed

to low concentration of lead.

The Objectives of this Study are :-

1- To study eobjectively, by means of psychometric tests
the psychological status of apparantly asymptomatic

lead exposed workers in Egypt.

2- To compare the psycheometic test sceores of lead exposed

workers with theose of matched contreol unexposed weor-

kers.
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To  study possible correlation between lead induced
biechemical changes and both psychometric test scores

and the occurance of psychiatric symptoms.

To assess the wvalue of psychometric tests for the

ealry detection of neuroctoxicity during periodic

medical examinaticon of lead exposed workers in Egypt.
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Review of Literature

Leac was amcng the earliest metals used by man Hip-

pocrate "370 B.{C." described a severe attack of ceolic
in a man who extracted metals and was probably the first
of the ancients to recognize lead as the cause of symptoms.
In {1713} ERamazini noted that potters who worked with
lead often showed its noxicus effects "at first tremors
appear in the hands, soon they are paralysed. [Hunter

1974 1.

Lead enters the human body mainly through inhalation
of wvapours, fumes, dust or mist. Or swallowing of the
lead compounds trapped in the upper respiratory tract
or introduced inte the mouth on food, tcbacco, tocols,

fingers or other objects. [Patty 1963].

Lead i1s a poison which in wvarying doses, interferes
with all biocichemical and physiolegical systems in man.
When the intake of lead exceeds the amount which can be
axcreted by respiraticon or through urinary or fecal clesar-
ance, the excess amcount is stored in wvarious parts of
the body e.g.: hard tissue [bone, hair, teeth...} and
soft +tissue {brain, kidnsy, bone marrow...... ).

[Thompsen 1971].
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In a steady state situation the 1lead intake appro-
¥imates the lead output and the skelton contains appro-
ximately 80% to 20% of the total body lead burden .
Ealoh 1974]. The danger of lead stored in the long bones
lies in the fact that much o¢f the preoduction of haemo-
globin is initiated at this location, Ilead interferes
with the enzyme systems inveolved in heme production,
incorporation of iren intoe heme by reticulccytes and
globin synthesis in erythrocytes [Repko 1979]. 5o, the
lead effects lead to decreased ELamino—levulinic acid
in serum and urine, and suppression of coproporphyrinogen
oxidase enzyme leads to accmulation of protoporphyrin
in erythrocytes and increased copreopeorphyrin in urine
[T.L.0. 1983]. Lead affects the ferrochelatase enzyme
and depress its action resulting 1in decreased content
of haemoglobin, but due to release of haem suppression-
which provides the negative feedback-on the activity
of aminclevulinic acid synthase; the body compensate
to this effect [Lee 1981]. So, in lead poisoning measur-
ments of this heme precursures in blcod and urine provides
a sensetive index of a metabelic effects of increased

lead absorption [ Baloh 1974].

There are two general categories of laboratory tests

used in tne detection of increased lead absorption:
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- measurment of tissue lead content, and

- measurment of tissue metabolic effects.

There 1is no single guantitative tissue determination

that can adeguately define the lead body burden, and
there 1s no single metabolic measurment that characterizes
2ll the metabolic effects of increased lead burden, two
tests should be used simultanecusly for the diagnosis
of lead intoxication in lead Workers, one test should
be designed to indicate internal dose [tissue lead content]
and another +to indicate metabelic effects. [Alessico

et al 1974},

— Body lead burden can be measured by:-

- Blocod lead level:

It is the most reliable means of measuring the extent
cf exposure. A good carrelation exists between lead
levels in bleed and lead levels in the atmosphere.

IWilliams 19692].

Urine lead level :

It is actually a measure of the amount of lead remowved

from the blcood, it-ingeneral-correlate well with blood
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lead levels [R.W. Ellis 1%66, Repko 1979, ®Massoud 1%7B]
Moderate lead absorptien will give rise to an increase
of 100-150 ug/L, and an excess of 200 ug/L is indicative

of harmful exposure [ Tsuechiya 1979].

UOrine lead after provocative chelation :

This test consists of the administration of a standard
dosa of calcium ethylene diamine tetra acetic acid [Calcium
EDTA] and collection of a 24-hour urine sample for lead
content, in adults without known excess lead exposure
the upper limit of lead excretion after chelaticon is
approximately 600 ug/day. The use of this test requires

close clinical supervisicon [. Baloh 1974},

Hair lead and tooth lead:

Lead concentration 1in teeth and hair have been used

as indicators of long term exposure, their lead content
reflects the sum tectal of exposure up to the time of
removal, but the information is  inadeguate for assessing
their usefulness and reliability | Baloh 1974, W.H.O.

1977 and Tsuchiya 1979].

As  mentioned before, the tissue metabolic effects

of lead can be measured by the determination of lead
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effect on the haem biosynthesis. The inhibition of copro-
porphyrinogen oxidase enzyme activity increases the con-
centration of coproporphyrin in urine. Tole et al (1973)
fioted that the istematicon of coproporphyrin excretion
is the second most reliable test of lead effect when
blood lead is the criterion of aborption [Repko 1979],
it is highly correlated with lead excretion and §iamino
levulinic acid in urine [Bruin 1967, Sheila 1968, and
Massoud 1978]. Copreoporphyrin excretieon in urine starts
increasing at approximately 35-40 ug lead/100 ml hblood
[Tsuchiy 1979], the normal range according to Fernandez,
Henry and Goldenberg (1966} is {from & to 161 ug Copro-

parphyrin/day.

Estimation of aminolevulinic acid dehydratase activity
in bleod is guite useful as a diagnostic measurment,
after a Worker's first expesure to lead, the amincolevulinic
acid dehydratase activity decreases rapidly without any
appreciable time lag parallel t¢o the increase in blcod
lead concentration [Hernberg 1972]. &ccording to Tola 1972
and Aronscn 1974, when exposure to lead cease amino -
levulinic acid dehydratase activity preogressively returns
to normal parallel to ploed lead level | Aronsen 19747,
thus it deces not indicate any feormer exposure that can

not be detected from an elesvation of lead in bleoed, alsco,
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its routine use islimited by technical problems [ Alessio
1974].
-

Increased f£-zrinclevulinic acid excretion in urine
has been observed at bloed levels of 40-50 ug/100 ml
in many studies [Hernberg et al 1970, Haeger Aronson
1971, Tsuchiya et al 1975]. In c¢ccupational health,
amino~-levulinic acid excreticon lewvel in urine more than

10 mg/L is regarded as a warning signal [Zielhuss 1975].

The development of new red bleood cells occurs due
to lead intoxication, thus immature c¢=2lls are released,
when tehse cells are processed for mirroscopic viewing
and counting they take on a stippled apperance which
is not characteristic of healthy cells, these stippled
cells can be taken as an indicator of the extent of
impairment due to lead | Balch 1374}, this test is
a less vwvalid indicator for increased lead absorption
than the other parameters (Bruin 1967} and it 1is com -

plicated and time ceonsuming f Arcnsen ¥371).

Lead anemia is described less freguently in recent
reports than in the past, this 1s preobably duse to the
fact that past cccupatinal exposures to lead were higher
than they are today [ Tsuchiya 1979]. There 1is agree-

ment that mere than a siight decrease of haemoglobin
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will not usually occur below blood lead level =80 ug/100 ml
[Zielbuis 1971]. In any individual, the haemoglobin
level if not measur=ed periodically does not say wvery much

about the risk for health [W.H.O. 19277].

In 1%7% the W.H.0O. mentioned the following criteria

for selecting +tests for occupational health practice:

Shoulld not invelwve undue expenditure of time, eguip-
ment & staff.

- Should not be inceonvenient to worker.

- ¢theould be early reversible predictor before overt

health risks are impending.

- Should ncot be liable to ready contamination with lead.
-~ There should be a guantitative relationship with ex-
posure and with health risk, amnd if possible, with
high wvalidity and with a steep doseresponse curve

[W.B.O. 1975].

When the abscrption of 1lead cccurs teoo fast for eli-
mination or deposition im the bones, or when 1l1sad in
the bones is metabolized back intoe the bleood stream,
the lead may be deposited in the soft organs especially

the kidneys, the liver and the brain [ Thompscn 1971].
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The renal c<ells bind the lead in Iead protein complex
in the form of an intranuclear inclusion body which is
igolated in the neulcleus of the celle, followed by degene-
rative changes in the proximal tubules. All the Efunctional
and morphological changes are rewversible in cases of
relatively short term lead exposure [Mahaffey 1977 and
Repko 1979) but the long term exposure gives rise to
the development of irreversible funcitconal and morpho-
logical renal changes [Lilis 1968, . Tsuchiya 1979, Repko

1979 and Hammonod 19807.

Damage %o the liver 1is frequently reported . in cases
of lead poisoning resulted in disturkcance of albumine/

globuline ratio [Hafeiz et al 1982 & Tsuchiya 1979].

Increased lead absorption may give rise to effects
on both the central and peripheral nervcus systems, the
literatures have identified neurobehavicural patterns
which demonstrate the effects o©f lead intoxication on
the following functional categories:
1—= neurc¢ muscular funcitons.

2- Intellectual functions (learining, memory and intelli-
gence)] and
3- psychological funcitons {subjective, personality and

sccial behavicur) [Repko 19791,
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