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INTRODUCTION

ABSTRACT

Background: The present work was conducted to investigate the effects of lead
acetate intoxication on glucose and liver functions in albino rats, and the
possible effectiveness of using camel milk to protect against lead induced
toxicity.

Methods: Eighteen male albino rats were divided into three groups of six, the
first was a control group, the second received orally lead acetate in water as
(2 ml saline containing 5 mg/kg body weight of lead acetate) and the third
received the same lead acetate dose and supplemented with 2 ml of camel milk,
the experiment lasted for three weeks.

Results: The results indicated that exposure of animals to lead acetate caused a
significant increase (p<0.05) in the activities of aspartate aminotransferase
(AST) and decrease (p<0.05) in the alanine aminotransferase (ALT) compared
with control group. Treatment with camel milk seemed to offer a marked
improvement of the blood glucose parameter and the liver enzymes compared
with lead acetate group. The parameters were reversed towards the normal
values significantly.

Conclusions: The ability of camel milk to reduce lead toxicity may relate to its
antioxidant actions or enhancing, the metal chelating action. In conclusion,
Supplementation of daily diets with camel milk may be recommended to
improve the body in case of lead contamination.
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Human exposure to lead is from numerous sources
including air, food, dust, soil and water.* The highest
concentrations of lead were recorded and found in the

Lead (Pb) as heavy post-transition metal has been
commonly used for thousands of years because it is
widespread, easy to extract and easy to work with. It is
highly malleable and ductile as well as easy to smelt.
Metallic lead beads dating back to 6400 B.C." Lead (Pb)
had modest early uses in ancient medicines and
cosmetics. Today, it has industrial uses in, for example,
building materials, lead-acid batteries, bullets, shot,
paints, and gasoline. Also, lead has many agricultural
uses.? The most bioavailable form of lead, lead acetate, is
found in some eye makeup, lipstick and hair dyes.?
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liver and kidney, and lower concentrations recorded in
muscle and lung. A lead concentration of 2.2 mg/kg was
found in horse liver.®

Gastrointestinal (GI) absorption varies depending on
nutritional status and age. Iron is believed to impair lead
uptake in the gut, while iron deficiency is associated with
increased blood lead concentrations in children.® Calcium
supplementation studies demonstrate that increased
dietary calcium in animals, infants, and children result in
consistent decreases in the absorption of lead.’
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Increased intakes of magnesium, phosphate, alcohol, and
dietary fat have also been shown to decrease
gastrointestinal absorption of lead.® In mammalian livers,
glutathione has an important role in detoxification of
heavy metals as well as electrophilic organo-compounds.®
Several studies have shown that the effect of inorganic
lead on hepatic glutathione content varied from case to
case; a single injection of lead decreased glutathione
content, whereas long-term lead exposure increased
hepatic glutathione content.’®'* In many cases, research
carried out in the former Soviet Union showed that
camel’s milk was superior to mare’s milk, which in turn
was superior to milk of other animals. Mare’s milk is
being exploited at present in Germany for medicinal
purposes. Historically, camel milk has been used for a
number of medical problems.*> The unique and special
characteristics of camel milk are seen in it is often used to
counter diseases such as diabetes and hepatic and
microbial infections, in addition to the reported
improvement effects in blood and renal and hepatic
functions.**®  Camel milk proteins has many
characteristics similar to insulin.'’ In Asia, it was shown
that camel’s milk had a beneficial action on chronic liver
patients and An Indian study reported hypoglycaemic
effect of camel milk on diabetic rats."®*° Our study aims
to identify if the harmful effects of lead acetate on
glucose and liver function indicators of Wister albino rat
can be reduced using camel milk.

METHODS
Animals

This study was approval by Libyan academy ethics
review committee. Eighteen male wister albino rats (150-
250 g body weight) were obtained from biotechnology
research center (BTRC), Twisha, Tripoli, Libya, and
housed in the national medical research center (NMRC),
Al Zawiyah, Libya. The rats were kept in a controlled
environment of 50-60% humidity at 25 °C with 12 hours
light/dark period, and were treated gently. A standard
rodent pellets consisting of a mixture of protein, fat, fibre,
and ash were used to feed the rats. Diet and water supply
were ad libitum. The rats were randomly distributed into
three groups, each of six animals; the experiment was
carried out for three weeks.

Camel milk

Camel’s milk samples were collected in early morning
daily from camel’s farm in Tajoura area (east of Tripoli
city). Full milk is milked from camels by hand milking as
normally practiced by the farmers. Collected milk in
bottles kept in cool boxes until transported to the
laboratory.

Lead acetate

The lead acetate (analytical grade purity) was purchased
from Sigma-Aldrich (St. Louis, MO, USA).

Experimental design groups

Control group: was under same room conditions, drank
only water ad libitium. Lead acetate group: Given a daily
2 mL dose of a normal saline contains 5 mg/kg body
weight of lead acetate orally. Lead acetate+camel milk
group: Given a daily 2 ml dose of camel milk contains 5
mg/kg body weight of lead acetate orally.

On day 21, rats were anaesthetized with ketamine
hydrochloride (10 mg/Kg). Blood samples were collected
through open chest method, rats been euthanized
immediately after blood collection. Serum collection
plastic tubes (Additive clot activator and silicone coated
interior, 10.0 ml volume) were used, these tubes supplied
from BD Vacutainer®. The resultant serum was collected
and stored at -80 °C until analysed. Glucose, ALP, AST,
and ALT were determined using a Reflotron plus
analyzer (Roche Diagnostic Ltd, Germany).

The data are expressed as mean + standard error (n = 6),
n represents the number of wister albino rat. Statistical
analysis was performed student’s t-test was used after, 20
and P<0.05 were considered statistically significant.

RESULTS
The daily observations showed no external or behaviour

changes recorded during experiment with all groups
eating and drinking similar amounts.
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Figure 1: The effect of lead acetate and lead acetate
concurrent with camel milk on glucose concentration.
*Significant at (p<0.05), compared with the lead
acetate group.

Contaminated with lead acetate increased the activity of
ALP 310.15 and significantly (p<0.05) of AST 279.9,
while it decreased significantly (p<0.05) the level of ALT
78.0 in comparison to the control group. On the other
hand, the blood glucose was slightly increased for lead
acetate group in comparison to the control 206.3 and
195.7 respectively. The activities of AST and ALT were
decreased significantly (p<0.05) with the group taking
camel milk (136 and 37 respectively) in comparison to
lead acetate group (279.9 and 78.6 respectively).
Although, the activity of ALP was decreased with the
group taking camel milk but did not show statistical
difference. The results shows as well that the inclusion of
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camel milk decreased significantly (p<0.05) the blood
glucose compare with lead acetate group 162 and 206.3
respectively.
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Figure 2: The effect of lead acetate and lead acetate
concurrent with camel milk on alkaline phosphatase
level (ALP).
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Figure 3: The effect of lead acetate and lead acetate
concurrent with camel milk on Aspartate
Aminotransferase level (AST). * Significant at
(p<0.05), compared with the control group. *
Significant at (p<0.05), compared with the lead acetate
group.
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Figure 4: The effect of lead acetate and lead acetate
concurrent with camel milk on Aspartate
Aminotransferase level (ALT). * Significant at
(p<0.05), compared with the control group. *
Significant at (p<0.05), compared with the lead acetate
group.

DISCUSSION

Lead is one of the most toxic materials encountered in
everyday life and it is capable of causing numerous acute
and chronic illnesses. It affects each and every organ and
system in the body.?* Neurotoxicity from lead exposure is
of concern especially because lead at even very low
concentrations can have profoundly detrimental
neurological effects.”

The present study was to investigate the impact of the
combined administration of camel milk with lead-induced
toxicities on wister albino rats. All treated groups of rat’s
revealed normal without any visible toxic signs or any
clinical symptoms throughout the experimental period.
Lead impacts many organ systems, but this study focused
only on glucose level and liver enzymes activities.
Occupational and environmental exposure to lead, a toxic
metal pollutant, is of global concern. Lead has been found
in drinking water. It can come from plumbing and fixture
that may be made of lead.?® Absorbed lead is stored in
soft tissues mainly the liver tissues.** The liver, via the
portal vein, is the first organ exposed to internally
absorbed nutrients.

Table 1: Effects of exposure to lead acetate, and lead acetate+camel milk on serum glucose, alkaline phosphate
(ALP), aspartate aminotransferase level (AST), and alanine aminotransferase (ALT) (meanzstandard deviation
within eighteen male Wister albino rats (n = 6 per group).

Lead acetate+camel milk mean+SE

Control mean+SE

Lead acetate mean+SE

Glucose (mg/dl) 195.7+£16.9 206.3+12.0 162.0+£29.0*
ALP (U/l) 284.3+22.3 310.15+68.4 270.1+15.9

AST (U/l) 131.65+52.8 279.9+69.1* 136.07+8.9*
ALT (U/l) 118.3+19.6 78.6+£18.8* 37.93+3.63*

*Mean value was significantly different to that at control and lead acetate group (P < 0.05), SE = standard error; # Mean value was
significantly different to that at lead acetate and lead acetate+camel milk group (P < 0.05), SE = standard error.
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Our study showed that lead acetate elevated the blood
glucose level insignificantly, this comes in agreement
with the results observed by AL-Humaid.”® Similarly,
present findings are also support the findings of Nabil,
who have suggested that the elevations in blood levels
may be due to increases in the rate of glucose transport
from the tissues to blood or decreased rate removal of
glucose from the blood to tissues.? The traditional believe
in the Middle East is that regular consumption of camel
milk helps in prevention and control of diabetes, it has
also been reported that camel milk can have such
properties.?’* Such beneficial effects of camel milk
might be due to presence of insulin in the milk or some
other substances able to modulate glucose level. Our
results agree with previous studies that camel milk had a
healthy effect by reducing the level of blood glucose that
has been elevated by lead acetate exposure. And this
effect due to it contains higher level of insulin than milk
from other animals but to be effective it would have to be
absorbed directly in the buccal cavity or completely
proteolytically protected during passage through stomach
and absorbed in the intestine.*

Activity of AST increases in serum following tissue
damage.®® AST is present in both mitochondria and
cytosol of liver cells, while ALT is found in cytosol only.
However, it is worthwhile to note that ALT is more
commonly used for screening of liver problems, as the
AST level may also be increased as a result of
deficiencies or diseases in other bodyorgans.*
Administering of Lead acetate to rats showed a significant
increase of AST in the rat’s serum compared with the
control group. The high values of these enzymes came in
agreement with the finding of Haque who reported that
following lead acetate administration significant elevation
of AST was observed.* Similarly, Berny also observed
significant elevation on AST following lead acetate
administration at different doses.*®* The significantly
elevated serum enzymes observed in this study could be
as a result of the leakage of this enzyme from damaged
tissues, into the blood stream; this is particularly evident
in the lead treated group where both AST was
significantly increased.

However, adding camel’s milk to lead acetate produced a
significant decrease in relation to rats received lead
acetate only, but the elevated level of enzyme is decreased
to near normal level after 21 days treatment with camel's
milk indicates that it may offered a sort of protection for
hepatocellular membrane. Hamad found that camel milk
led to an improvement in activities of alanine amino-
transferase and aspartate amino-transferase by 41 and
38%, respectively and this founding is contrast with our
founding.* Our results suggest that camel milk is a
barrier against lead acetate damage and that camel milk
helped to neutralise the liver cell injury by the use of lead
acetate on kidney.

Treatment with lead acetate significantly (p<0.05)
decreased hepatic ALT only compared to the controls

(Table 1 and Figure 3). The decrease in the activity of
hepatic ALT could be expected to occur associating with
the pathology involving necrosis of the liver. ALT level is
of value indicating the existence of liver diseases, as this
enzyme is present in large quantities in the liver. It
decreases in liver tissue when cellular degeneration or
destruction occurs in this organ.*® Even Abdou observed a
significant decrease in liver ALT enzyme in liver
extract.®® As mention previous that camel milk has the
ability to improve to activity of all liver enzyme including
ALT. On the other hand, it was reported that oral
administration of lead acetate (100 mg/kg body weight) to
experimental rats decreased significantly the activity of
ALT after 4 months of treatment.*” A group of researcher
concluded that the long-term exposure to low lead
concentrations as (0.025% PbAc) through drinking water
can reduce the level of ALT enzyme.* In conclusion, our
findings reveal that camel milk is a barrier against lead
acetate damage and that camel milk property helped to
neutralise the injury by the exposure of lead acetate on
liver.

CONCLUSION

In conclusion, camel milk seems to ameliorate the blood
glucose and the liver functions in wister albino rat
exposed to lead toxicity.
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