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SUMMARY

Effect of long term (180 days) treatinent with
different concentrations of lead nitrate (0.25, 0.5,
0.75 and 1.0 mg/kg/day) dissolved in drinking
water was studied on male adult white mice Mus
musculus. All the concentrations uscd caused
decrease in the body weight of the animals. This
decrease was more noticeable in the higher
concentrations. Also both the daily body weight
gain and the daily food'intake was affected.

Introducing of lcad in the drinking watcr resulted
in different percentages of mortality at the end of
the exposure period. Mortality percenlages were
20, 20 and 27% for the concentrations 0.5, 0.75
and 1.0 mg/kg/day, respectively. The organ
weight/total body weight ratio of the trcated mice
was affected. the ratio either decreased or
increased in contrast to control.

The maximum ratio observed in the case of liver
and kidney weights were 103 and 109'% in mice
exposed to 1.0mg/kg/day lead, respectively.

A gradual inhibition which correlated with lead
concentration was observed in the cholinestcrase
_(ChE) activity of all the tested organs (liver, brain,
kidney and plasma). Lead has been shown signs
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of toxicity included ataxia, diarrhea and
hypertension. :

The data indicated that the enzymé activity of acid
phosphatase (Acp), alkaline phosphatase (Ap) and
lactic acid dehydrogenase (LDH) of the different
organs of the lead treated animals was affected as
compared with control.

INTRODUCTION

Metals are ubiquitous in the modern-industrialized
environment. Some metals (lead, cadmium,
mercury, etc.) have no beneficial in humans and
there is no known homeostasis mechanism for
them. In contrast, other metals such as chromium,
copper, zinc, mangaﬁese and iron arc essential for
man. However, these essential trace clements can
also be dangerous at high levels (Schumacher et
al., 1994). Lead and its compounds are known to
hegalively affect human and animal life (Nriagu,
1988). the advent of modern industrialization ands
in particula_f,_lhe motor wehicle, has witnesseds
dramatic increases in lead usaged both ay
component of lead-acid ‘.s‘torﬁz‘lgé battery and frong
1923 as organic lead alkyl "anti-knock" additiv
in petroleum (Ratcliffe 1981, and Onyari et al
1991). Rodrigues and Castellon (1981)! reporte
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the average content of lead in gasoline to be 0.19
g/l and estimated that 70-80% of the garoline lead
content is emitled to the atmosphere in automaobile
exhaust fumes. Scveral workers have established a
correlation between increasing lead concentration
in roadside soils and vehicular traffic density
(Yassoglou et al., 1987; Ho and Tai 1988).
Vegetables absorb metals from the soil (Bosque et
al., 1990; Schumacher et al., 1993). When such
metals are transferred from soil to plants to
animals and/or humans, there is seléutivity for
some metals or clements and barriers to others in
their movement from lower to higher trophic
levels within the human food chain (Welch and
House 1984). .

It is obvious that the effects of toxic levals of lead
are diverse and represent several lunctional
systemic alterations (Mokhtar et al., 1994). The
toxicity of lead at high levels of exposure is well
known, but a major concern of today is the
possibility that continual exposure to relatively
low level may entail adverse health effccts. Since
lead is used as a petrol additive in Egypt. It is

necessary to document the extent and magnilude
of its toxicity. The adverse effects of ‘lead and
other heavy mclals on insects were indicated in a
previous investigation (Ibrahim et al., 1994).
Thus, this study was intended as a next attempt to
provide a much needed model for fulure
investigations concerning the toxic effccts which
lead may causc in all animal species. Lead nitrate
pb (No); was dissolved in male mice drinking
water during the early mature period and till 6
months. Growth, body weight gain, lood
consumption, development of various major body
organs, enzyme aclivity in addition to other
toxicological observations were the criferia

studied.
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MATERIAL AND METHODS

Male adult white mice Mus musculus weighing
20+ 2 gram were housed in an air conditioneg
room of the Department of Economic Entomology
and Pesticides, Faculty of Agriculture, Cairg,
University. ¥

Groups of 15 mice each received daily for 18
days lead nitrate (0.25, 0.50, 0.75, and 1
mg/kg/day) in drinking water. A contro;
(untreated) was run in parallel. Mice were allowe
free excess of water and were fed on adequal
stable diet. Each mice was weighed every day it
daily food intakde was assessed. Treated aduly
white mice were observed daily. The animaly
were observed daily. The animals were killed b
decapitation al the end of the experimental perior
(180 days). Blood, liver, brain, kidney an
intestine werc collected and tissues were dissecley
out and weighed. Blood and tissues were used (¢
determine activity of cholinesterase (ChE)
Alkaline, acid phosphatase (Ap), (Acp) and lacti
acid dehydrogenase (LDH).

Tissue samples were homogenized in an ice batly
with polterEIvchjem homogenizer in 10 ml
phosphate buffer solution pH 7.3. The
homogenate was collected an then -centrifuged a
3.000 rpm at OC. The colorimetric determinatior
of cholinesterase activity (ChE) was assayed by
the method ol Ellman et al. (1961), while alkaline,
acid phosphatase was assayed by the method ol
Kind and King (1954). Lactic acid dehydrogenase
was determined by the method of Wrobblewski
and Lndae (1955). Determination of proteins was
carried out by the method of Captain and
Weichselpaum (1946). All the results were
subjected to statistical analysis. The significance
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of difference belween means was calculated by
using "t" test. The differences between means
were considered of low significance when the
calculated p values were <0.05, significant when
p values <0.01, and highly significant when p
values were <0.001.

RESULTS and DISCUSSION

The toxic observations obtained from mice
concentrations of lead in
drinking water arc presented in the Tables from 1
to 6.

received différent

The results in Table (1) show the effect of lead on
the mice body weight It could be noticed that all
the concentrations tested caused decrease in the
body weight and the daily food intake.

Additionally, inlroduc'ing of lead in the drinking
water caused diffcrent percentages of mortality at
the end of the exposure period.: Mortality
percentages were 20, 20 and 27% for the
concentrations 0.5, 0.75 and 1.0 mg/kg/day,
respectively.

From the resulls presented in Table (2) it could be
seen that the mice groups received lead treated
water exhibited different degrees of response

which discrepance from increasing or ecreasing
of the animal organ weight total body weight ratio
as compared lo control. The maximum ratio
observed in the case of the liver and kidney
weights were 103 and 109% in mice ¢xposcd to
1.0 mg/kg/day lead, respectively. the hiphest ratio
of brain weight was in mice exposed to D.25
mg/kg/day lead.

Vet.Med.J.,Giza.Vol.44,No.4(1996)

Toxic effects of lead on animals has been reported
by many investigators Machara et al. (19806)
studied the effect of various doses of lead acelate
solution when injected in male albino rats. The
mean body weight in the 10mg exposed group
decreased slightly up to the 14th day and then
increased gradually. The ‘mean body weights of
the 20 mg exposed group showed the minimum
levels between 14th - 21th day and then increased
slightly up to the 52th day.

Table (3) represents the cholinestcrase activity
percntage (ChE) of adult male mice exposed to
different concentrations of lead nitrate. Agradual
inhibition could be observed in the activity of
(ChE) in all the tested organs (liver, brain and
plasma). the inhibition increased as lead
concentration increased in the drinking water.

In this respect, Kobayashi et al. (1980 a) reported
that MMC inhibited potently the choline acetyl
transferase (ChA) activity, and also the high
affinity uptake of choline into the brain
synaptosomes. Athough it had little effect on the
cholinesterasc (ChE) activity and Ach release
from the brain slices. '

Similarlly, a long-term" with MMC (5Smg
Hg/kg/day) induced nervous signs and decreased
Ach in striatum and cerebral cortex, and
conversion rations of Ach in cerebellum, striatum,
and cerebral cortex of mice (Kobayashi et al.,

1980 b).

Schmidt and Ibrahim (1994) found that of the
(ChE) in lead treated adult of Aiolopus thalassinus
exhibited an increase in activity to about 14% in
all treatments in contrast to control.
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Table (1) : Effect of lead nitrate given in drinking water to mice on body
weight gain and daily food intake ( N=15)

Initial body | Finalbody | EBody weizhe | Daily food intake Dy body
Dose weight () | weight (g) | gain (2) cemememanennn weight sain
mg/kg/day 3 Y% seecseccecenccecanenn- “Moralily
2 kL)
controi 22.0£0.838 | 35.3x1.20 | 13.340.37 1.18+0.12 100 | 0.67+0.007 100 en-
Q.25 21432085 | 225+1.18 hw;wo..»m 085+0G 0% 305 o.ommo.oow 71.4 ——ee-
0.50 20.5:0.82 | 28.2+41.12 _:N.qwo.ﬁ 085400% 746 | 0.04:0004 571 ;
0.75 21.0+0.84 | 26.1+1.04 [5.120G.20 0.52+0.03 €94 | 0.0240.002 284 20
1.00 20.0 £0.80 | 26.3+1.05 6.3 +0.25 0.%0 4+ 6.7 67.7 1 0.G340.003 42,3 27

»¢ P < 0.01 Significant
«re P < 0.001 Highly significant .

Table (2) : Organ weight /body weight ratio of male mice administered
different lead concentrations

Vet.Med.J.,Giza.Vol.44,No.4(1996)

Liver Liver/bady Brain Braws W/ hadney
weight w. ratio weight body w.rao weight
Uomﬂ eeesvveane eeccccccccnce — sencconnes fetesesnans - raue
mg/ke/d : % 3 makie -
gke/day I, £ “ | Ratio % | i |% |Rato w e
Contrd! 2700 26 100 008206 100 | 0.532054 -] 190 100
028 156925 935 | G907 A3 0. i 102 9
0.50 273026 10! | 9.10+0.008 128 | 043£004 100 103
075 22 162 01140053 13 .| 0l 93 08 | 002240002
1.00 2794027 195 1140003 123 0424904 2 [Yo02490010 o 3

P < 0.05 Slightly significant
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Table (3): Effect of lead nitrate added in drinking water Lo male mice on Liver
brain , Kidney . and plasma cholinesteruse (ChE ) activities (N =15 )

cholinesterase  activity %
- Dose L )
mg/kg/day TYe Brain Kidney Plasma
Control 100 100 100 100
0.25 97.0 98.5 97.2 98.0
0.50 94.4 95.6 96.0 . 1951
0.75 92.6 94.8 o #05,6 94.7
. 1.00 90.0 7 94.0 95.0 92.5

k
. |
Table (4) : Effect of lead nitrate added in drinking water to male mice on acid
and alkaline phosphatase activities (unit/g)(N=15)

Dose * Liver Brain § kidney plasma
‘mg/kg/day | Acp Ap | Acp Ap Acp Ap Acp Ap
Control 8.520.4 94401 |[53+404 59403 [76+402 87406 |98:05 10.3£0.1
0.25  |8.0£0.37 8.5+0.09 [4.7+035 554028, [".Ix0.19  S.120.55 [9.140.46 9.5+0.09
0.50 713033 8.0£0.08 [43£032 49020 |63£017 +0.51 {8.2+ 041 8.740.08

075 F6.450.30 *7.24008 [73.94029 23021 [15.6:0.15 7683047 | 742037 "8.440.08
100 [5.3¢025 *"%6.740.07 [3.420.26 '3.8£0.19 |"5.140.13 7615042 [6.540347%340.07

The activities are expressed as kind and King activity of untreated animals
Mean values £ SE ™ unit/ml .

#P<0.05 Slightly significant

» P<0.01 Sigmificant
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Table (5) : Effect of lead nitrate added in drinking water to male mice on
lactic acid dehydrogenase (LDH) activities ( N=15 )

LDH Activity
Dose
mg/kg/day
* Liver % ™ brain %  * kidney %  **plasma %  *Intestine | %
Control 7404118 100 [635412.0 100 [760+23% 100 |[850+254 100 +3.2  [100
0.25 €30+ 109 217 | 6004113 945 | 6385420.7 0.1 | 810+25.5 %1 22,9 " lhoy.7
0.50 1590£9.5 797 | 530410.0 S35 [¥S0541S3 796 | 7656244 $5.9 £27 | gy
0.75 F43046.5 581 70489 74 1%a04163 71 8305220 77 S B
3500 310450 419 [340+64 535 [4904145 645 PE204198 637 +2.1 wm..)
. < ./

= per gram of tissue
** per gram of protein
Mean values+ SE

~ P<0.06 Slightly sinificant

ve P<L0.01 Siganificant

¢»# P<0.091 Highly significant
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Additian of lead through drinking water t¢ the
male mice has affected on the acid phosphatase
(Acp) and alkaline phosphatase (Ap) activily in
the different organs (Table 4). The activity of both
the two enzymes was depressed as compared with
control. There is a relationship between the
reduction in activity of the (Acp) and (Ap) in
liver, brain, kidney and plasma and increasing
lead concentration in the water.

Schenk (1989) found that a 10-or 30 day cd,,
exposition decreased the activity ol alkaline
phosphatase (Ap), which depends on sne2,
becaused cd+2 has a higher affinity (o piotein: and
enzymes than zn+2, cadmium displaces zn+2 from
its bindings, where by an inactive cd2+ - Ap
complex result (Applybury et al.,1970).

Table (5) show the activity of liver, brain, kiilncy
and plasma lactic dehydrogenase (L.DII) in lead
treated male mice. there was a Laclic decrea:e in
the of activities the different organs. It is
noteceable that the maximum decrease in activily
could be observed in the highest concentration
(1mg/kg/day) of lead in liver, brain, kidacy,
intestine and plasma respectively.

lannaccone et al. (1976) found unmodified ).DH
activity in Kidney homogenate of rats fed for 6
months with 50% lead acetate. The effect of
following subacute intoxication of rals with ph, cu
and zn-salts (separately or in mixture) for §
weeks, the chelating agent D-pénicillamine Wl;lS
administered for 3 weeks. In the course of the
3-month experiment, lactate dehydrogenase
(LDH) was estimated in serum and in cytopla:mic
fraction of the kidney pb2+ treatment resulted in

Vet.Med.J.,Giza.Vol.44,No.4(1996)

an incrcase of LDH activity, cu2+ in a slight
decrease, whereas zn2+ had no effect, respectively.
Mixture of these metals caused a significant rise
in the enzymatic activity. In the experiments in
vitro cu2+ inhibited significantly the kidney LDH
activity, pb24 and zn2+ being 100 and 400 times
less efficient, respectively (Dobryszcka and
Owczdrek 1981).

It could be concluded that, drinking of lead in
water (0.25 mg/kg/day) for 180 day produced no
discernible toxic effects in experimental animals,
and considered as the least toxic dose, whereas
other concentrations (0.5, 0.75 and 1.0
mg/kg/day) produced moderate to serve toxicity,
such as development of signs of intoxication and
mortality, ory;an body weight ratio and enzymatic
changes.
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