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2 ABSTRACT

Lead has been proven 1o be one of rhe most dtﬁ‘iculr env:ronmental I;ealth problems Tlus szudy was
performed on fifty two drinking tap Water samples (surface and groundwater) coliected in Sept 2007
from different districts of Dakahlyia governorate and fifty two breast milk samples from Iacmtmg morhers
hosted in Dakahlyia governorate hospzmls All these samples were subjecred for lead aimly.vts Lead level
- In drinking groundwater showed higher Ievels (mean 0.019 mg/l-— 1 90j,tg/dl)) rhau in drmkmg sur face

‘water (mean (. 014 mgﬂ*! 40,ug/d[)) Also an elevation of [eaa’ levels in breasr mtlk of mothe.rs dnnkuag
groundwater ( mean 3. 59;1g/dl 0. 035mg/[ ) was uotzcea’ when compared wzth that of mothers dr. uzkmg sur-
face water (mean 2 55ug/dl 0. 025mg /l) The companson between mean lead Ievels in dmzkmg water
and mothers’ breast milk samples showed positive relanonsfup The mean lead !evels of breast nn!k of
“mothers drinking groundwater and growzdwater samples were 0.035 mg/l and 0.019 mg/l respecrwe!y,
whzle the mean lead levels were 0 025 mg/ I and 0. 014 mg/ lin breast milk of morhers a’rmkmg surface
_warer and surface warer sa.'nples respecrwely Lead concentrations in breast mzlk of the studied samples
.were elevated by exposure to smokmg Calculared daily intake of lead in breast milk accor dmg fo'its lead
_ values was presenred based on 840 ml breast milk Joras. 5 kg mfant per day Inﬁmz of motliers drinking
» swface water would mgesr (3. 81 ug/kg/day) however mﬁmt of mothers drmkmg ground warer would in-
gest ( 5.34 ;.tg/kg/day) wlnclz was Izzglzer than the permzsszble val.ue establzshed by WHO which is 5 ;,tg/kg/
day. :
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Lead was selected to determine its level -
in drinking water, breast milk and blood -

due to its multifactorial danger. It acts as
anti-essential trace element in the human
body, highly toxic cumulative element in
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man’ and anima]s;':'and. widely distributed

in'-the -atmosphere, " earth,” ocean and

g groundwater - (Deveci, 2006;. Lalor et al.,
- 2006). Transfer of Lead to human fetus oc-

curs readily throughout gestation (Har-
ville et al., 2005). For neurological, meta-

bolic and behavioral reasons, children are
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vulnerable to the effects of 1ead than
adults; lead has been shown to be asso~ o

clated with impaired neuro-behavioral
functioning -in
2006).

The most common sources of lead in .
the home are: drinking water, water pipe . ..
connection, different types of paint, and. - -
pottery (PHS, 1990; N.J. D. H, 1992; Jey~
2007). Lead in." "
is probably absorbed . -
completely compared t_o-" lead” in" food.
Adults “absorb’ 35%  of the lead they =
drink and the' abSOrptiori rate of lead in""
children is greater ‘than” 50%: (ASTDR,
1988; CDC, 1991; Goldberg etal, 1991; Tri- ~ °
pathi etal., 1991 Newton et al., 1992). The
perrru551b1e 11m1t of lead in drrnkmg water
is 0.01 mg/1 (WHO 1997) and 0.05 mg/l'

anthi ‘and Shanthi,
drinking water

(EMH, 1995).

Breast rmlk is the 1dea1 nutnent for the
newborn, but unfortunately also a route of R
excretion for some toxic substances mclud-'_'_ ':
into,_breast milk
through passive. transfer, thlS dependmg'__ :

ing lead. Lead reach

on three major characteristics; polarlzatzon
of the chemical at body pH, lipid solubili-

ty and molecular weight (Robert, 1994;

Chen et al;, 2006): The daily permissible

intake estimated by WHO; 1972 for infant - ﬁ
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children (Graff et al,

_ lected from
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s SMg/ kg/ day of breast rmlk (Namihira et
al., 1993). Lead levels in human breast
" milk and drinking water samples from
different exposure situations can give .

mformatmn on the correlation between

-~ water and milk levels.

- The aim. of the present work is to corre-

late. between the lead levels in drinking

water (surface and groundwater) of Da-
kahlyia governorate and breast milk of
lactating mothers. '

"SUBJECTS AND METHODS .

' "Drirlkingiw'ate'r samples s~
Frfty -two drmkmg tap water samples

(surface and groundwater) were collected
' in Sept.2007 from different dlstnctq of Da-

ka_hi_y;_a gover_nora’_ce_ (T_able 1.

Breast mllk :
' Flfty—~tw0 breast milk sampies were col-
lactatmg ‘mothers’ }ommg

_thelr bables in govemorate hosp1ta1 of pre-

v1ousiy mentroned chstricts, (Table 2). A

history  was taken from the mothers

through answering a questronnazre which

included; age, source of drinking water .

{manual pump or tap water); nature of oc-
cupation, and smoking (active or passive
exposure). : -
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Table (1) : Localities of drinking tap water samples in Dakahlyia governorate.

Location/ | Samples Location/ ~ .| Samples
' Main surface water stations () Groundwater ] (®
Mansoura ' 15 Mit-Ghamr ' 13
Talkha 10 Aga 9
Sherbin 5 Total 22
Total 30

" Table (2) : Localities of lactating mothers |
Location ‘Samples (1)

Mansoura 15

Talkha 19

Sherbin = 5

Mit-Ghamr 13

Aga . .9

Total . - .52 ..
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Procedure of breast milk sampling:

-~ 5 ml of each breast milk sample was
collected manually in labelled sterile
polyethylene lead free tube.

- The nipple areas were cleaned with
water before expressing the milk; the
first few" drops were discarded and. |
oniy the midstream flow Was collect~ -

ed.

- Tubes were sealed immédiately..aﬁd R

kept at 4°C.

All samples; drinking water and breast
milk were analyzed for lead levels using
Zeeman (USA) 4100 ZL atomic absorption
spectrophotometer with graphite furnace
unit. The standard solutions were per-

formed at agricultural research center la-

boratories, Cairo. All samples and stan-

dards were read to the same accuracy and

at the same time.

Statistical analysis:

Both statistical analysis. and tabulation
were carried out. Data were summarized
as means (X), and standard deviation
(SD). Differences were analyzed using t-
student test for comparison between the
two groups.

RESULTS

Table (3) showed that Lead levels of

drinking groundwater samples were
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ranged from 0.016 to 0.023 mg/1 with
mean of 0.019+0.003 mg/l. Also, lead lev-
els of drinking surface water samples
were ranged from 0.011-0.017 mg/] with
mean of 0.014+0.002 mg/I).

Table (4) showed that there was statisti-

.cally significant increase in lead levels in
_drmkmg ground water compared to sur-

face water (p< 0.001).

The mean age of moth_ers_ drinking

surface water was 294 + 5.7 years, while

the mean age of mothers drinking ground-
water was 26.1 + 6.2 years, with statisti-
cally non significant difference (p =
0.052) as shown in (Table 5).

Table (6) showed that there was statisti-
cally significant increase in lead levels in
breast milk of mothers dfinking ground
water compared to mothers drinking sur-
face water (p< 0'.0'0_1).

Table (7) showed a positive correlation

between lead levels in drinking water and

mothers' breast milk', however there was
statistically significant increase in the lead
levels in breast milk compared to its levels
in drinking water in both group (p<
0.001).

Table (8) showed a significant increase
of lead levels in breast milk of women
passively exposed to smoking compared
to non exposed one (p< 0.001).
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-~ DISCUSSION

Bicaccumulation of lead and its mobili-:

zation in mother's milk constitute a seri-
ous health hazard to :the newly born
children: Many studies showed that intox-
ication of newborn may -be- caused by
breast feeding with milk containing heavy
metals; (larushkin, 1992; LaKind et al.,
2005). - In the ‘present work, All investi-
gated water -sampleS- -were - considered
suitable ‘for drinking according to EMH
(1995), where - these  samples - -showed
lower levels of lead thanthe permissible
limit - (0.05mg/1). - Accordihg to WHO
(1997), they showed higher levels of lead
than the permissible limit (0.01 mg / 1)
(Table3). = v

Overall mean lead level in drinking
groundwater showed higher levels than
in drinking surface water (Table 4). Levels
- of lead in drinking water sampled at the
source are usually below 0.05 mg/1. How-
ever, water taken from taps in homes
where lead is present in the plumbing can
contain levels up to 1 mg/1 {Sherlock et
al., 1986).

An elevation of lead concentrations
i breast milk of mothers drinking
ground water was noticed when com-
pared with that of mothers drinking
surface water (Table 6). The higher lev-
els of lead in drinking water and
mothers' breast milk of groundwater

' Mansovra J. Forensic Med, Clin. Toxicol.
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origin'. observed in -the present work
could -be attributed ‘to more industriali-
zation, . living - near high-traffic roads
and the potential exposure to automo-
bile exhaust, in addition to the use of lead
water pipes.. lines. Pipe  system may
still be joined by lead solder and lead
lined storage -tanks . are coi‘nmon in
houses (Mosaad and Ghanem, 1999). The
comparison  between mean lead levels
(mg/l) in drinking water and mothers’
breast milk samples showed positive rela-
tionship (Table 7). .- .

- Inthis. study, -all women were non-
occupationally exposed to lead. They had
no special habits but, -‘twientjf:five women
(48.1%) were exposed passively to smok-
ing i.e. passive smokers. These women
showed higher lead contents in their
breast milk compared to non exposed
women (Table 8). Similar finding was en-

countered in a study by Kwapuliski et al.,
(2004).

The permissible lead limit estab-
lished by WHO is 5 pg/kg/day based on
840 m! breast milk for a 5.5 kg infant per
day (Sternowsky and Wessolowski, 1985).
In the present study, calculated daily lead
intake in breast milk according to its val-

ues was presentedr Infant of mothers

drinking surface water would ingest
(3.81pg/kg/day), however infant of
mothers drinking ground water would
ingest (3.34 ng/kg/day) which was high-
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er than the permissible value established

by WHO: In the study done by - Abdel-

Latif - and - El-Kolaly -{1997), they found
that an infant 5.5 kg for woman" from
Cairo
while ‘an infant for a woman from other
§5€férﬁ0fa‘tes”* would - ingest 4.3 ug/kg/

day which are 1ower than the dally per-l

m551b1e livnit. -
CCONCLUSION -

Lead is excreted in breast-milk and may.
reach high levels in women living in pol-
luted areas, and those exposed to passive
smoking compared to non exposed wom-

en. This may exceed the daily hazard to

suckling infants. Prolonged contact with

lead plumbing can increase the lead con-
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would ingest 6.6 ug/kg/ - day,

tent in tap water with subsequent increase
of lead burden in infant fed formula and
infant blood. .

Recommendah@ns :

-1~ Specialized : mulhple stages fllters__
must-be used mainly in- water. sta-.
-tions and also in houses.. - -

-2~ Chemical -analyses must be. carried-
-out periodically for the surface and

- groundwater to - ensure the. water

- suitability - for drinking. purposes
{water must be free from lead or

o within - the permissible. - limit . of
- WHO). -

3- Avoid passive exposure to sinoking
during Jactation.
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Neo ! Districts - ] Lead mg/l | No .| Districts | ' | Leadmgl’™ |
Surface water R o 0.8
1 Mansoura 8.081 29 _0.017
y) 2.012 39 0.016
3 G015 Groundwater
4 0.014 Mit-Ghamy
3 0.013 31 0.022
5 0.012 32 0.017
7 0.015 33 0.017
8 0.014 34 0,016
g 8.015 35 0. 419
10 ;) 0013 | 36| __bOis
11 0.013 37 0.023
-12 10016 | 38 0.016
13 - oois 39 6.018
14 0.014., 40 ez T
15 0.015 | 41 0,018
i6 Talkha 6.016 42 5.017
17 0.016 - | 43 0.616
18 0.015 Aga
19 8.014 44 8. 017
20 0.015 45 9. 021
21 0.017 46 0. 018
22 0.016 47 0. 619
23 0,014 | 48" %) [
24 . - _0.015 49 X ¥
25 " 0.016 - | 50 2.017
26 Sherbin 7 0.016 51 0.020°
27 0.014 52 0. 019
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Table (4) : Mean lead levels in drinking tap water samples.

0

Drinking surface water Drinking groundwater =721

Lead m Mean  S.D mg/i @ | MeanS.D mg/i o
levels- - | 3| o.0r4w0002 - |22 0.019 £0:003 P<0.001 %%
Range | - 0.011-0.017 ' 0.016-0.023 |
Py highly signiﬁﬁ:ant
Table (5) : Age of the studied groups. -
Ags (ysy 'M;@_‘thers drinking surface ' Mothers drinking re=1.49

' - water (n =30) sroundwater (n = 22)
Range 25-40 S 1835 P=0.052
Mean 5.0 29.445,7 26.146.2

P: non significant,

Table (6) : Mean lead levels of mothers breast mﬂk (mgfl) as regard the iype

of drinking water. _
S Surface water ' Ground% ater o
(Leadlevels {n=30)" (n=22) =545
RMean 8.0 - Mean +8. D :
Range 0.015 - 4.037 0.025 0.049 PG 001 %>
Rothers' breast milk 0.025£0.006 0.035:0.007

P, highly significant
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i... - Table (7) : Comparisor between mean E@ad Hewﬂs (mg IE) 31 érrmkmg water
and M@thers breast milk as regard the type of drinking water.

_ o ~ Surface water Groundwater
ELead levels e () of samples Mean£ 8D | (n) _of samples | Mean £ S.Ib
Water samples 30 G071 420602 : 22 0190003
Mothers' breast mitk | 30 | 0.025¢0006 | . 22| 0.035:0.007 -
- ' e o =985
 P<D.00TF*5 P<Q.001%%*

P highly significant

Table (8) : Mean lead levels of m«pﬂmw' breast mnik (mg! i) as regard
passwe exposure to sm@kﬁng '

_ Woltien exposed Nom exposed
- LeadJevels passively fo women t=5.16
i ~smoking(n=25) - (=27}
Mean +S.1  Mean %S, D
Range _ 0.026 ~ 0.039 7 020-0031 ] p<0.001%%
Mothers' breast milk . | . 0.03820.004 . 0.028£0.002 ' o

_P***; highly significant

Mansoura F Forensic Med. Clin. Toxicol, : ) St 0 Velb XV, Nol 1, - Jan. 2008
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