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ABSTRACT

The guideline yztlue n_I'O.()Smg/L. has been recomunended Lor lead in dricking water as reported
by WHO 1984 while the Fgyptian guideline value is 0.1 mg/lite.
~ Man's exposure 1o lead through water is generilly low in comparison wilh the exposure through
air and food as reported by WHO 1973, Monitoring ol lead in tap watcr was conducted in 8
governorates in Egypt to through high lights about the interaction between the level of lead in
drinking water and the public health uiking in consideration that the Eayplizn people drink daily 2.8
litres of water.
Data indicate that all the samples contained concentrations of lead varied between 0.1 18 to 0.945

mg/litre exceeding the Egvptan and WHO levels.

~ The variation of water contents from lead varried according to the age of lube lines, the absence
of water tks on buildings and the source of water (Nile water or underground water).

The main source of lead in tap water may be atributed o several reasons i.2, the contents of water
tubes from lead, the lead part of wbe which is normally connected in cach house between the water
meler and the main net of wbes in houses, the high content of waler from chlorine compounds and
due  the insertion of water pumps which is normally made Irom lead in Egypt.

Rets which received a repeated daily dose of lead nitrate (40 pg/kg) for 20 days as drinking waler
showed high concentration of lead in serum (8.16 £ 0,68 pg/mb) when compared with control (3.76
+ (.14 pg/ml) . While the concentration of lead in urine was found 4.01 £ 0.41 pg/ml in trealed
animals compared 1o the normad control (11,17 £0.21 tg/ml).

INTRODUCTION

The concentation of lead 1n the domestic walter supply
wias 2-3 mg/litre. In this case, the reason for the extreme
contamination was thit the waler was stored in lead tanks.
Homnes with both lead-lined water storage tanks and lead
pipes had the highest concentration. The plumbosolvency
of water standing in lead pipes is influenced significantly
by several factors. The solvency increases about four-fold
with increasing acidity over the pl! rnge ftom 6 1o 4
In.cre;lscx ol a semewhu esser degree were also noted
wiii increasing alkalinity over the range of pll [rom 8 1o
]O (Moore, 1973). The same author also pointed out the
increasing plumbosolvency ol water wilh increasing
lemperature and with decreasing calcivm concentration.
Quite recently it was shown that lead concentrations in tap
waler were highly dependent on the volume ol water
flushed through the system before sampling, The
concentrations were also considerably Jower when a 95/5
(tin/lead) solder had been vsed in the copper piping instead
of the 50/50 or 60/40 solders (Wong & Berrang, 1976).

- When water was lelt standing overnight in plastic
pipes, some degree of leaching ol lead into the water was
observed (Heusgem & DeGraeve, 1973). The source of
lead in this case was probably lead stearate which is used
as a stabilizer in the manufacture of polyvinyl plastcs.

Smith and Flegal, 1992 reported that rats that have been
rewred on a low level diet (lead intake approximately 80 ng
Ph/g bodyfday) were fed 206 Pb - enriched drinking water
(210 ng Ph/m) for 1.5 days and then were chelated with a
single injection of a 0.11 m mol/kg dose of DMSA. Blood,
kidney, brain, urine and leces were collected 24 hrs afrer
chelation and :analyzed for lead cencenivation. These
analysis demone tnicd v DMSA chelation significantly
Secrensed (15 told) the diaresis of Tabile soft tissue lead, but
not skeletal lead. DMSA also appeared to clfect a
redistribution and impuet ol a comparible amount of lead to
skeleton and smaller reative amounts of lead to the soft
tissues (hlood, kidney) of the chelated animals,

Bogden et al,, 1992 reported that rats were fed diets
containing 0.1, 0.5 or 0.5 Ca for 52 wk and were
stimulataneously given either 0, 50 or 100 mg/L in their
drinking water. Rats fed the 0.1 % Ca diet had organ lead
concentrations that wese 2 to 20 fold greater than the
correspondy animals ted 0.5% Ca. Lead inhibited an
increase in renal calbindin in the rats fed 0.1 % Ca, but
paradoxically increased renal calbindin levels in animals fed
2.5 % Ca.

Khalil Menesh et al,, 1992 indicated that urinary
excretion of lead, the enzymes N-acetyl- beta-
D-wlucosaminidase (NAG) and glutathions -S-transferease
(GS'T) and brush border antigens (BB 50, CG 9 and HF 5)
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mean concentration of lead in rural arcas (0.146 mg/L)
\\él)ulc, the mean in urban sample was (0.236 my/L), table
g .

Table 2: chu.ls of lead found in tap water in the
different § governorates.

Level Governorates
fonailia | Bl Minia | ElSwiss | El Behera | Sharkia
Urban arca
Maxinmu 0.276 0.236G 0.473 (.324 0.748
Muan ¢} l;\l 0.236 372 0.298 0.604
+H), 138 | £0.000 +0.008 +0.086 | £0.1106
Miniwum 0.000 0.236 0.197 0.167 0.433
Rural area
Maximuin 0.355 0.197 s (.533 0.845
TIin 0.66 0.146 - 0.421 0.610
+ 0.067 +.037 +0.07 +0.129
Miniuwin o007 0079 0.276 uJTiJ

In Danailia, samples from urban wreds contained low
e £y » = b
lead level (0,131 my/l.) when compared by the samples
from rural sreas (000 mg/L).

The maximun lead level detected in rural arcas in
Sharkia (0.845 mg/L), followed by El-Behera (0.533
myg/l.) followed by Qualiobia (0.473 my/L.), followed by
Ismailia (0355 my/L) and the lowest was El-Minia rural
areas (0.197 mg/L).

In the case of urban arcas Sharkin headed all the
povernoraies in the meximum lead level in tap water (0.745
my/L) followed by Greal Cairo (0.709 mg/l), Sewiss
(0.473 mg/l), Lanailin (0.276 mg/l.) and the lowest wis
E1-Minia (0.236my/L).

It is clear from the results that urban tap waler samples
were highly polluted with lead when comzared with
samples from rural arcas in ull gnvcmm‘:[lcs excepl
Jsmuailia.

In the swme time samples from homes with both
lead-lined water stornmgs i et neu g evels of dead
i ome without storage tnks. The age ol water pipe net
is also responsible about the contamination of the p water
with heavy metal specially lead. The pollution was
increased by the increase of the netage.

The main sources ol lead in tap water in Creat Cairo
and the towns may be quributed o the water pipe net,

storige tanks, connection of the water meter with water

pipe nets with part of Tead in most of the houses.
! In villige or in rural areas the main source ol lead is the
Sewage water and the underground water.

The mean daily intike of lead through drinking waler is
1.316 mg/person (70 kg).
. The mean vaiues of lead in serun of the treated aninals
(Table 3) was found to be §.16 + 0.68% pg/ml compared 10
the control (3.76 + 0.14 pg/ml).

Ph-B reflects the current state of the dynamic

cquilibrum between (he amounts of lead entering in the
LISSUCS.

Table 3: Levels of lead (pg/ml) in serum
2nd urine of rats giving 40 pg/kg lead

nitrate.

Lead levels | Serum mean Urine mean
wg/ml + S.D. + S.D.
Control 3.76+0.14 11.1740.21
Treated ®.16+0.68 4.0140.41
%, Change +117.02 -68.85

T 15.7 42.1
B <0.001 < 0.001

Aoer asingle inhatation of @ soluble lead compound,
(he concentration of lead in the body will change in the
qume was as afler an intravenous injection i.e. there will be
i rapid increase in Ph-B levels followed by a slower
decrease; initially there will be a rapid climination in the
urine and a slow deposition in the tissues with subsequent
redistribution according o the metabolism of lead in the
{eri CXposure ut i constant ate are equilibrium between the
amount of lead absorbed, deposited and excreted develops
over 4 long period (weeks 1o months according to the daily
doses received which can be considered as steady state.

There are ouly limited data as (o how quickly this
cquitibrium Guod Pb-P) changes when irregular varations in
the dose of lead recieved (e.g. air lead concentrations)
oecur.,

The lead level inurme (Table 3) of control group was
11,17 + 0.21 pg/ml white il was found 4.01 % 0.41 pg/ml
in weated antmidls.

An lowering rite ol spontancous lead excretion in the
urine is an indication ol high lead absorption in the tissues
spectadly liver and kidney (organs of detoxication) these
resulls were in good agreement with Smith, et al., 1992),
hut o normal rate of excretion does not serve as d reliable
means of excessive absorption. Lead excretion in urine is
bememddont i i Po-p aevel but i 18 also influenced by
other, mostly unknown fuetors. So that no direct
conclusions aboul exposure and the extent of absorption
can be derived from lead Jevels in urine.

I urison's (19913, demonstrated that adults may ingest
up to (.7 ol (150 pg/fd of lead {rom normal exposure 1o
food and drinking waler. ositive lead balance may occur
al these levels sinee penal exeretion normally does not
excecd 0.4 pmol (80 pa/d). In children, no more than 0.02

BT

&

pomol (5 pu)/ky body weight. Also, he stated that only
10% of lead was excreted in urine which coincide with the
present dati
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