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ABSTRACT

This study was designed to determine the most adverse effect of underground well water

contain high level of lead on fertility, leukogram and some biochemical parameters in mature
balady male rabbits. Sample from underground well water from 10" Ramadan City area and fresh
lap waler was examined for detection of lead level. Analysis of underground well water sample
revealed presence of (.84 ppm lead but fresh tap water had 0.12 ppm.

A total of 10 mature male balady rabbits were divided into 2 equal groups (5 of each). First

group mature male rabbits drink fresh lap water

that contains 0.12 ppm lead (control group) and

second group mature male rabbits drink underground well water contain that ().84 ppm lead for 60
successive days. At 61" day all rabbits were slaughtered and two blood and semen samples were
taken for determination of leukogram and some biochemical parameters beside evaluate semen

characters.

Mature male balady rabbits drink underground well water high in lead show

significant

leukocytosis, neutrophilia, monocytosis, lymphocytosis beside to significant elevation in serum

lead, AST ALT ALP, GGT, total sperm abnormalities

lestosterone, T3, T4 level, iron, zinc copper, tot
alive sperm, weight of (testis epididymis,

% beside a significant reduction in

al protein, albumin, sperm number, sperm motility
seminal vesicle gland and
insignificant decrease in eosinophils, basophils and globulin

prostate gland) and

It could be concluded that high lead underground well water induce infertility in mature male
balady rabbits beside alterations in leukogram, biochemical parameters and some hormones. So. It
1s recommended not use underground water high level of lead in rabbits farms.

INTRODUCTION

Male fertility includes processes  which
require strict and rigid conditions to produce
mature and healthy sperm (1). One of these
requirements is chemical nutrients which are
important for semen quality and for Sertoli and
Leydig cell development (2). Semen quality
varies with age, illness and diet of organisms

(3).

Heavy metals have low elimination rates from
body have a toxic effect (4). They affect male
fertility by direct effect on testicular function
(5). Among these heavy metals; lead which is

non-essential  toxic metal (6). lead is
considered as one of major pollutants causing
poisoning in domestic animals more than any
other substance (7). Lead is a harmful metal
even in low levels and it has both age and dose
dependent  (8). Lead toxicity  induces
reproductive failure and adverse semen quality
(9) beside hemato-biochemical and hormonal
changes (10).

Pure water does not exist in nature (71). The
contamination of water is directly related to the
degree of contamination of our environment.
Rainwater collects impurities  while passing
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through the air, dangerous products from
industry and agriculture reaches the rivers,
lakes, and underground water (12).

The objective of this study is to determine the
effect of underground well water with high lead
level on male fertility, leukogram and blood
biochemistry in mature male balady rabbits.

MATERIAL AND METHODS
Water samples and Chemical analysis

One underground well water sample from
10" Ramadan City area and one fresh tap water
samples were collected in glass bottle for
detection of lead level by using Perkin-Elmer
2380 Atomic Absorption Spectrophotometer
(13).

Animals and Experimental design

The present study was carried out on ten
mature male balady rabbits 8 months old about
2-2.5 kg body weight. Rabbit were divided into
2 equal groups (5 each). First group drink fresh
tap water contains 0.12 ppm lead (control
group) and the second group drink underground
well water contains (.84 ppm lead for 60
successive days (tested group). Both groups
feed same ration. At 61 day all rabbits were
slaughtered and two blood and semen Samples
were collected.

Blood samples

First blood sample was collected on tube
contain EDTA as anticoagulant for determina-
tion of leukogram (14) and second sample was
collected in centrifuge tube to obtain clear
serum for determination trace elements (lead,
copper, iron and zinc) using atomic absorption
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spectro-photometer  (15)  testosterone  and
thyroid (T4&T3) hormones were determined by
radioimmunoassay (16,17) respectively, (AST
&ALT) (18) GGT (19) alkaline phosphates
ALP (20) and total protein (21).

Examination of epididymal sperm

Post rabbits slaughtering epididymal content
of each rabbit was collected and squeezed
gently in sterile watch glass contain  1ml
sodium citrate solution 2.9% to estimate sperm
character (22).

Sex organs weight

After  slaughtering  of  rabbits testis,
epididymis, seminal vesicle gland and prostate
gland were dissected out and weighted.

Statistical analysis

The obtained results were statistically
analyzed using (T test) according (23).

RESULTS AND DISCUSSION

Analysis of underground well water ample
from 10" Ramadan City area revealed presence
of lead in a level of (.84 ppm meanwhile fresh
tap water from 10" Ramadan City area revealed
presence of lead in level 0.12 ppm (Table 1).
Lead in fresh tap water was slightly exceeded
standard permissible limit (0.1 ppm) (24).
Increased concentration of lead in underground
water well is correlated to high industrial and
agriculture wastes (11). Similar lead levels were
recorded by (25) in drainage ponds water of
10" Ramadan City. High level of lead was
reported in underground water in El-Salam
areas 0.90 ppm (12).

Table 1. Lead concentration in the examined water samples (n=1)

_ fresh tap Underground water Permisoble limit of lead in water
Walter s: le
SEESAIID e water (tested) according (WHO, 1984).
Lead (ppm) 0.12 0.84 0.1
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Results of the present study indicate that lead
caused significant leukocytiosis, neutrophilia,
MOnocytosis, lymphocytosis beside
insignificant  decrease in eosinophils and
basophile (table, 2). Similar findings were
reported by (26) in rabbit exposed to lead.
Leukocytosis in our study may be due to
inflammatory effect of lead (27). Our data is
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agreed with (28) who found that increase in
serum lead induce significant leukocytosis
neutrophilia and monocytosis. Also leads
induce lymphocytosis in dogs and cats (29).
Insignificant  decrease in eosinophil  and
basophil in rats exposed to lead was recorded
previously by (30).

Table 2. Effect of lead on leukogram (103f'cmm) in mature male balady rabbits (N=5)

Parameter

T leukocytic

Differential count (103/cmm)

Count

Groups Neutrophils Lymphocytes Eosinophils  Basophilis Monocytes
Gl 11.6440.13 4.4440.03 4.1840.06 0.94+0.06 0.81+0.01 0.83£0.05
G2 12.0310.16**  4.83+0.07**  4.61+0.08** 0.81+0.05 0.79+0.03  1.00+0.04*

The obtained results for serum trace elements
were summerized in table (3). The results
revealed a significant decrease in iron zine and

underground water (32). Chronic lead toxicity
induces decrease of serum zinc in rats (33).
Reduction in trace elements in this study may

copper in mature male rabbits received be due to lead stimulates urinary excretion of
underground water high in lead. Similar result trace  elements interfering ~ with  their
was recorded (31) in dogs and cats. High level reabsorption in kidney (34).
of serum lead was associated with high lead of
Table 3. Effect of lead in serum trace elements in mature male balady rabbits (n=5)
arameter Lead Copper Iron Zinc
Groups (ppm) (ng/dL) ( ng/dL) (ng/dL)
Gl 0.14+0.035 271.07+4 .33 168 .41+3.73 90.21+0.21
G2 0.35 £ 0.075* 252.75+4,50* 152 .93+2,99%+ 83.58+2.34*

*Significant at P < (.05

In the current work, it has been found that
mature male balady rabbits drink underground
water high in lead show significant decrease in
lestosterone, T3 & T4 levels beside
insignificant effect in T3/T4 and T4/T3 (Table
4). Similar results were recorded previously by
(35) in rabbits. Lead induces dose dependent
decrease serum testosterone (36). Reduction in
lestosteron may be due to cytotoxic effect of
lead on interstitial leydig cells (37) and inhibit

** Significant at P< .01

enzyme involved steroid hormones biosynthesis
(38). Lead induces significant decrease in
T3&T4 (39) in rats. Thyroid gland is a target
organ of lead (40). Reduction in thyroid
hormone may be due to lead inhibits synthesis
and release of thyroid hormone through
affecting thyroid iodine uptak or TSH release
from  pitvitary or TRH release from
hypothalamus (41)

Table 4. Effect of lead on testosterone and thyroid hormone in mature male balady rabbits

(n=5)
arameter Testosterone Thyroid hormone
Groups (ng/mL) T3ng/ ml T4 (ng/ di) T3/T4 T4/T3
Gl 3.92+0.09 1.07+0.19 4.04£0.16  0.2620.009  3.90+0.16
G2 2.95¥0.26**  0.8920.03**  3.55+(.12% 0.25+0.008  4.003+0.14

“Significant at P < .05

** Significant at P< (.01
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Statistical analysis of obtained data revacled
that rabbit drink underground water high lead
show significant clevation in AST, ALT, ALP
and GGT beside to significant reduction in total
protein, albumin and insignificant reduction in
globulin - (Table 5).same change in liver
enzymes and protein profile were recorded by
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(42, 43) in rabbits exposcd to high level of lead.
Elevation in liver enzyme is due to liver injury
(44). Reduction in total protein may be due to
impaired albumin synthesis by liver (45) or due
to toxic effect of lead on sulthydrylcarboxy and
imidazole containing protein (46).

Table 5. Effect of lead on liver enzymes and total protein in mature male balady rabbits (n=5)

Parameter Liver enzymes (U/L) Protein picture (gm/dl)

Groups AST ALT Alk.ph GGT  T.protein  Albumin Globulin A/G ratio
- 63.31+ 4819+ 5340+ 32.21+ 5.87+ 3.08+ 2.36+ 1.35+
el 0:72 1.39 1.32 1:21 0.86 0.10 0.21 0.13
. 68.01%  56.10+ 5545+ 36.73+ 4.56+ 2.38+ 2.04% 1.22+
— L40""  1.61** (.98%* ().63** (.09%*# 0.11%* 0.15 0.19

*Significant at P < (.05

The obtained results for some sperm analysis
were summerized in table (6). The results
revealed a significant decrease in sperm
number, motility, alive sperm beside significan|
increase in total sperm abnormalities % in male
rabbits provided with underground water high
in lead. Same result was recorded by (47,48) in
rabbits and rats respectively. This may be
explained on the bases of a fact reported by (49)
stated that lead induces testicular degeneration,
Furthermore, lead toxicity induce dose
depended decrease in sperm number and
motility in white mouse (50). Also, lead acts as
spermicidal agent in rats (51). Our results came
in agreement with (52) stated that lead has

** Significant at P< (.01

direct testicular toxicity by inhibiting activities
of testicular steroidogenic enzyme or indirect
cffects through targeting endocrine control of
reproduction or both. Same result was recorded
by (53) who mentioned that lead alter testes and
reproductive tract function in rats. Change in
sperm picture may be due to lead inhibited
spermatogenesis by reducing length of the
stages related to spermiation and onset of
mitosis (54) and lead enhances intracellular
reactive oxygen species production and lipid
peroxidation, which led  to tissue damage
(55).Lead induces reduction in male fertility
due to decrease in testosterone (56).

Table 6. Effect of lead on spermatozoal picture in mature male balady rabbits (n=5)

arameter Sprem cell concentration Sperm Live Total
Groups x106 spz/ml), Motility (%) "~ Sperm % abnormality %
G1 2.28+0.10 81.20+1.54 80.20+0.66 14.40 £1.03
G2 1.99+0.06* 08.60+2.65%* 20.40 20.74**

77.60%().75**

*Significant at P < (.05

Our  study revealed that lead induced
significant  decrease  in weight  of testis,
epididymis, seminal vesicle and prostate gland
(Table, 7). The same results were recorded (57)
in rabbits (58,59) in swiss mice and rats

** Significant at P< 0.01

respectively. Significant decrease in weight of
accessory sex organs of rabbit exposed to lead
could be due to decrease in testosterone
hormone level (60).
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Table 7. Effect of lead on weight of testis and accessory sex organ in male balady rabbits (n=5)
Parameter Testis Epididymis Seminal vesicle Prostate gland
Groups (gm) (gm) gland (gm) (gm)
Gl 2.48+0.08 1.62+0.11 1.45+0.04 0.99+0.05
G2 2.2020.09% 1.3020.07* 1.29+0.05* 0.7920.07*

“Significant at P < 0.05

From the previously mentioned results it can
be concluded that, underground water high in
lead level induce infertility in mature male
rabbits beside alterations in leukogram and
biochemical parameters as well as some
hormones.  So, recommended not use
underground water contains high level of lead
in rabbits farms.
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