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SUMMARY

Twenty-four mature mals New-Zealand white rabbits at 6 months of age and 3.07
kg body weight, were divided into 4 equal groups. The animals were iefted without
any treatment for 8 weeks {preliminary} and then were given drinking water

containing 0, 100, 500 and 2500 ppm Pb for 8 weaks (ireatment} and thereafier
!efted for & weeks {recovery period). Laad exposure decreaaed significantly p<0.05)
the body weight {6.35%) and feed intake (28.75%), howaver the effect on water
intake was negligible. Respiration rate and rectal temperature ware deciined by iead
acetate treatment in ail treated groups. A alig'r‘t decrease in the weights of tesiis,
adrenal and spleen were obsersed in iead ireated rabbits, meanwhile, liver and
kidnay weights wers increased. Hemoglobin concentration {Hb), rad bicod cell (RBC)
counts, packed cell voiume (Z“C\ﬂ:mdto tal izuicocyte counts were significantly and
graduaily declined. However, blood giucose was significantly (p<0.05) increased in
iead acetate traated rabbits and the effect was dose-dependent.
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INTRODUCTION

Lead is one of the heavy metals widely disiributed in the enviranment and in
some industrial areas. Lead accumulates inthe body of man and animals through
water, food, air, dust and soil. A number of studies have been done on the effect of
lead on the body weight of different species of animals.

Flora and Tandon {1990) exposad of male rat to lead scetate (10 mg/kg) for 8
weeks and they found a significant loss in weight gain. Hammond ef al (1988)
showed a decreased in body weight and weight gain in a weanling rats exposed to
lead acetate of doses 0, 250 and 500 pom supplied in drinking water, EI-Shaarrawi et
al. (1988) found that exposure of male chickens to lead acetate in doses 0,750 and
1500 ppm in the diet caused a significant decrease in live body weight. Hsu {1981)
reported an increase in the refative weights of the liver, kidney and spleen of rats,
pups born of dams receiving of diet supplemented with 0.5% lead acetate.

Analysis of blood showed that treatment of animals with lead induced a significant
decline in hemoglobin (Hb) concentration, packed ceil volume (PCV) and the
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erythrooyle (REC) counts {Terayame and Muratsugu, 1988; Ryden and Walsh, 1687
Hsu, 1881, Scbotka et &, 1973). Additicnally experimentza! animals exposure to lead
caused elevation in blood and urine glucose. Treatment of male chickens with lead
acetate (0, 75C znd 1500 ppm Pb) for three months, caused insignificant rise in
plzsma gluccse concentration {(Cl-Chaamravd ot &, 1988).
In Alexandriz disirict there ars great mm*‘e. of industrial units use lead in their
products, and thus marked aimount of lead may transfer to 2ir, sai
growing necr theso unlts. Therefore, the purpose of the prc—sen s
investigate the eliccl of expostire to luad acetate on the body weig
intake, crgans waelont end on some blocd charactorstics of male

MATERIALS AND BMETHOLS
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determined cCCOI’d m tr‘ AGA {1880) are shown in Table (1). Lead acetate
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f u;.p- as felicws: Group 1 contrel group {0 ppm), group 2 low dese
(100 pp:. , grous 3 medium dose (80C ppm) and group 4 high dosa (2506 ppm). The
doses &f | ad weie caleulated as lead. The experiment wntinued for 18 weeks: &
preliminary period (€ weeks) without any treatment, followed by the treatment pericd
(6 weeks) then the last 6 weeks were considered as & & recovery pericd without any
treatment.
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analyzed after collection for glucose concentration by using the O-toluidine methods
(Hyvarinen — and  Nikkila,  1962), hermoglobin concentration by the
cyanomethemoglobin method (Eilers, 1967), red blocd cell counts, caounting
according to Luker and Luker (1971), packed cell volume (PCV) using Wintrobe
hematocrit tubes and total leucocyte counts (LC) counted according to Hepler (1866).

Two animals from each group were slaughtered at the end of both the treatment
and the recovery periods. Weights of liver, kidney, testis, spleen and adrenal gland
were also recorded in the sacrificed animals.

The results were analyzed statistically according to the Statistic Analysis System
(SAS USER's GUIDE, 1985).

RESULTS AND DISCUSSION

Comparing with the control group, the body weight of male rabbit treated with
lead acetate decreased significantly (p<0.05). Thus during the treatment period
rabbits receiving 100, 500 and 2500 ppm lead acetate supplements showed 6.30,
6.03 and 8.40% decrease in body weight, respectively, than the body weight of
control group (Table 2). During the recovery period the body weight of the treated
groups were returned to the control level. The decrease In body weight of lead-treated
rabbits Is in agreement with Flore and Tandon (1990),Cory-Slechta ef al (1989),
Hammond ef al. (1989) and Hsu (1981) in rats, El-Shaarrawi ef al. (1988) in chickens
and Mautino and Bell (1986) in ducks. Reduction of body weight of lead-exposed
animals may be due to nutritional disturbance,alteration in hormones that regulate
metabolism and growth, direct toxic effect of lead on different tissue andfor
suppressive effect on the immune response.

Lead acetate treatment resulted in a significant decrease (p<<0.05) in feed intake
and an insignificant decrease of water intake (Table 2). Rabbits receiving 100, 500
and 2500 ppm lead acetate supplements showed 22.40, 22.03 and 41 82% decrease
in feed intake, respectively, than that of control group. Decreasing of food
consumption is mainly ascribable to depression of appetite (Morley and Levine,
1985), Lead may depress appetite as a result of effects at sites remote from
gastrointestinal tract, e.g. brain centers involved in the regulation of food
consumption. The slight decrease in water intake can be attributed to the presence of
lead in drinking water causing changes in the properties of water which make the
water unbalatable.

Thus, calculation of the total amounts of lead ingested in drinking water was
about 16.3, 84 and 370 mg lead/Kg BW. for the 2nd , 3rd and 4th groups,
respectively. Several studies reported the ability of lead to reduce the number of
antibody-forming cells (Koller et al., 1976) and to diminish the phagocytic function of
the reticuloendothelial system (Trejo ef al, 1972). These effects will decrease the
ability of animals to overcome the adverse effects of different stressors and
consequently led to body weight loss in mature animals.

The effect of lead acetate on organs weight are presented in Figure (1). Lead
acetate treatment resulted in a decline in adrenal and testis weight in all treated
groups, and this effect was returned almostly to the control level during the recovery
period. Moreover, lead acetate treatment resulted in an increase in liver, kidney in all
treated groups. Spleen weight declined slightly during the treatment particularly in
the high dose treated group. However, a marked depression in spleen weight was
recorded in mice treated with lead (Hillam and Ozkan, 1986),
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Fig 1 Changes In fiver, kidney, spleen, testis and adrenal weights in male rabbits
treated with lead acetate.
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Exposure of male rabbits to lead toxicity significantly decreased in respiration
rate, RR and rectal temperature, RT, (Figure 2). The decreases in RR and RT may
reflect the toxic effect of lead either centrally and/or peripherally. Thus, lead may a
lter the activity of the nerve centers regulating RT and RR in the central nervous
system. It may also affect the mitochondria (Goyer and Krall, 1968), and other
cellular machinery responsible for energy production.

Hematological alteration due to lead exposure are shown in Figure (3).
Hemoglobin concentration, red blood cell counts and packed cell volume were
decreased (p<<0.05) gradually in rabbits treated with lead acetate. The magnitude of
the changes are dose-dependent, low dose had a negligable effect. These results are
in agreement with those of Terayama and Muratsugu (1988), Ryden and Walsh
(1987) and Sobotka ef al. (1975) in male rats and Ei-Shaarrawi et al. (1988) in male
chickens. The decreases in Hb, PCV and RBC values, particullarly in high dose
treated animals may be due to the influence of lead on the biosynthesis of heme, thus
inhibiting the synthesis of hemaglobin (Waldron, 1966) Stopping of lead treatment
during recovery period, although enhancing the RBC and PCV values but values of
Hb did not completely recovered until the end of the recovery period.

Lead acetate treatment caused a decline {p<0.05) in total leucocyte counts LC,
especially in high dose treated animals. Such effects are in a good agreement with
those of Hillam and Ozkan (1986) and Koller and Kovacic (1974) in mice and Luster
el al (1978) in rabbits. The lead induced leucopenia indicates some in vivo
cytotoxicity of lead.

The changes in blood glucose during treatment of male rabbits with lead acetate
are shown in Figure (4) which indicated that blood glucose was markedly increased
(p<0.05) and the effect was dose-dependent. Thus, rabbits receiving 100, 500 and
2500 ppm lead acetate supplements showed 18.93, 26.45 and 40.24% increase in
bleod glucose, respectively, comparing with that of control group. These results were
in accordance with those reported by El-Shaarrawi et al. (1988) in male chickens.
The effect of lead on glucose was attributed to stimulation of gluconeogenic
enzymes, delays the release of insulin from the pancreas and suppression of its
activity, also increases of c-AMP levels, which in turn result in increased glucose
levels (Kacew and Singhal, 1980).

Thus, from the present results it can be concluded that exposure of animals to
lead, is capable of inducing marked alterations in several physio-metabolic functions
including body weight, feed and water intake, blood components, which affect the pr
oductive performance of animals. The magnitude of effect was dose-dependent.
Accordingly, attention must be taken to avoid severe pollution of feed stuffand
drinking water with leaded compounds particularly near the industrial zones.
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treatmen of rabbits with lead acelate.



i
{gm/ 100 mi)

RIS

(x 10%mm*)

POy

(%)

Lc

(x 10%mny’)

Manal Zaki et al,

” - S
', Preliminary + Treatment ¥ Recovery

th

T
|

Fa da
Se S8 BOSN2
l_\\_!"""\""“‘i‘”_‘T_i"_V__i_l_

ey -
R s = T ——

TN e e et e

L

(&)

i

Weekls
3

I— control - jow dose —- medium dese —high dose j

Fig. 3. Changes in blood hemoglobin (Hb), red blood cell (RBC) ¢ sounts,

nacked cell yolume (PCV) and total laucocyte counts (LT} during
treatment of rabbits with lead acetate.



Egyptian J. Animal Prod. (1996).

199 | -

L

i kf’mhmmm@mfmm‘*ﬂmvm .

Bluod glucose
{%b of control)

Weeks

Fig. 4. Changes in blood giucose during treatment of rabbits with iead
acetale.




32 Manal Zaki et al.

REFERENCES

A.OA.C. 1980. Official Methods of Analysis 13 Ed. Association of Officiai Analytical
Chemists, Washington DC.

Cary-Slechta, D.C., B. Waiss and C. Cox 1889. Tissue distribution of Pb in adults vs.
old rats: a pilot study. Toxicology 59:138.

Eilers, R.J. 1987. Notification of final adoption of an international method and
standard solution for hemaglobinometry specifications for preparation of standard
solution. Am. J. Clin. Pathol. 47:212.

El-Shaarrawi, G, M.M. Ali, E. El-Ansaary and El-8ebai, 1988, Renai functions and
some physiological parameters of cockarels fed diets contaminated with
cadmium, iead and mercury. Egypt. Poult. Sci., 8:119.

Fiora, 3.J.A and S.K Tandon, 1990. Beneficial sffects of zinc suppiementation
during inhelation treatment of lead intoxication in rats. Toxicology. 54:°23.

Groyer, R.A. and R. Krall, 1969. Ultrastructural transformation in mitochondria
isolated from kidneys of normal and lead-intoxicated rats. J. Cell Biol. 41:393.
Hammand, P.B., S.D. Chernausek, P.A. Succop, R. Shukla and R.L. Bornschein
1988, Mechanisms by which lead depresses linear and ponderai growth in

weanling rats. Toxicol. Appl. Pharmacol. 99:474.

Hepler, O.E. 1965. Manuai of clinical laboratory method. Thomas, spring field,
lfinois.

Hillam, R.P. and AN. Ozkan, 1986. Comparison of iocal and systemic immunity after
intratracheal intreperitoneai and intravencus immunization of mice exposad to
sither aerosolized or ingested lead. Environ. Res. 39:265.

Hsu, J.M. 1981. Lead toxicity as related to glutathione metabolism, J. Nutr. 111:26.

Myvarinen, A. and E. Nikkila, 1962. Specific determination of bloed giucose by O-
toluidine. Clin. Chem. Acta 7:140.

Kacew, 3. and R.L. Singhal, 1980. Aspects of molecular mechanisms underlying the
biochemicai toxicity of lead. In R.L. Singhal and J.A. Thomas (Eds). "Lead
Toxicity" Urban and Schwarzenbarg , Baltimore, p.43.

Koller, L.D. and S. Kovacic, 1974. Decreased antibody formation in mice exposad to
lead. Nature (London) 250:148.

Koller, L.O., J.H. Exon, and J.G. Roan, 1978. Humoral antibody response in mice
after single dose exposure to lead or cadmium. Proc. Exp. Biol. Med. 151:338.
Luker, H.S. and A.J. Luker, 1971. Laboratory Exercises in Zoolegy Buiter Worth Co.

Ltd. , London, U.K.

Luster, M.L.. R.E. Faith and C.A. Kimmel, 1978. Depression of humoral immunity in
rats following chronic developmental iead exposure. J. Environ. Pathol. Toxicoi.
1:397.

Mautino, M. and J.U. Bell, 1988, Experimental iead toxicity in the Ring-pecked duck.
Environ. Res. Res, 41:5638.

SAS. SAS USER's GUIDE 1985, Statistic Analysis System, version 5. =dithion. SAS
Institute, Cary, N.C.

Sobotka, T.J., R.E. Brodie and M.P. Cook, 1975. Psychophysiologic effects of early
lead exposura. Toxicology 5:175.

Terayama, K. and M. Muratsugu, 1988. Effects of lead on sialic acia content and
survival of rat erythrocytes. Toxicology 53:269.



Egyptian J. Animal Prod. (1996). 33

Trejo, R.A., N.R. Diluzio, L.D. Loose and E. Hoffman, 1972, Reticuloendothelial and

hepatic alterations following lead acetate administration. Exp. Mol. Pathol.
17:145.

Waldron, H.A. 1866, The anemia of lead poisoning. A review. Br. J. Ind. Med. 23:83.



54 Manal Zaki et al.
Y ssH L ghgpedl) plaall paanyy sal o abio J Alddaad L3

'C}.ua Jlaa —HSJJA.:L g —‘u.i_gkl\ ead —‘u.SJ' P daaa Jlia

FUEYT pad =Y Al = Gagall e gl 8 el = Gl gall g 5 el ) AS pd )
A Sl dndls ¢ Al A il ppad

Ioh N pae vie il sl g gl e i)l 83 YE A i oda o) jaY paatd
A slutis gpalos domy | (ol il Y1 G Pl a S Teo ¥ il (55 dass i 9IS
ny ) s il ela ) A ilne Gl G4 Sy gm b aboa ) kel
Y Al pall i kel 5 o 8 o slall e Sa Yo 00 Yen, siia g Gl i
58— Alabeall 6508 — A Lalall QLo 855 1 p T I (5 gl Baudia Lo paad
aladuwy]

5o B elaly )3l Dieiul Janas puall s a6 25 A et 5 g (NS
3385 Ler a8y (e gl JS 3 pa p3 e AAT 25 be el el Jana g ausal
axdl &l 58 dae g andl Dl HSY il asall g ol pandl aadl S adc g G gla gasgd)
Sstadl 358y el

=1 V) 8 Ll oSa lede Jgeandl 5 3l pedlasl

1 ONAS o jlaie awadl 35 8 g sine palisd Gigaa I Gl pabiajlly dlded -
saall Ae ganall (e X YAYS o jlaiay Ul cldall 4 alisdl S Caaliay
- gl )l @l e gan e Jobd) elall (g fime b pulisil Lal g Aldea
csllazall

S gaall S Jama g pessndl 81y Ba ja o )y (6 pine GlAS Gaas Y
' ollamall by} il o gane S (pabin Ny Aebeal



Igvptian J. Animal Prod, (1996}, 35
saslly Jladall; dpadll 55 b has Rlisd) Gpas I cal abia il Al =V

AISH 2SI s A A Baly ) Gaan s A IS (358

2o Onsle gasell S 0 8 a0y g sdna palisdl Gipaa pedal aall Jilad —£
bolanll as Wl 46 smery; sl y &Y o ol emallgiohy ol gl 4,5
Alaleall 5 338 (DA yalia U ddalea]) Gt sl

0583 Akdas s [ YARE Jlalia Lygima Lol ) pall (b 5Sslall 58 55 i) -0
b il Lt Y



