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ABSTRACT

The objective of this study is to elicit the destructive effect of lead on the tissues of liver
and kidney of mice and if vitamin C is capable of repairing the damage caused by lead. In
this study, 40 male mice were used and divided into three groups as: Control group which
consists of 16 mice; 8 of them were injected intraperitoneally with (0.9 % N.S.) for 15 days
daily then they were sacrificed and the remainder 8 mice were injected intraperitoneally
with (0.9 % N.S.) for additional 15 days daily then they were sacrificed, First treated group
(T1 group) which consists of 8 mice only; they were injected intraperitoneally with (80
mg/kg) lead acetates then with (400 mg/kg) vitamin C after one hour of lead acetates
injection for 15 days daily then they were sacrificed, Second treated group(T2 group)
which consists of 16 mice; they were injected intraperitoneally with (80 mg/kg) lead
acetates for 15 days daily then 8 of them were sacrificed and called as (T2a) and the
remainder 8 mice were injected with (400 mg/kg) vitamin C for additional 15 days daily
and called as (T2b). Histologically, the kidneys of the lead acetates treated group indicated
undefined epithelial cell lining and also the presence of giant-like cells. When vitamin C
offered, it decreased the damage that caused by lead where the kidneys indicated the
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presence of cuboidal epithelial cells with disrupted epithelial cell lining, and increased
intracellular space in the lumen.

The livers of the lead acetates treated group indicated the presence of abnormal hepatocytes
with distorted shape and undefined epithelial cell lining enlarged nucleus with vacuolations. The
incidence of changes and severity were less in the vitamin C treated group. The effect of vitamin C
was similar if it is offered after one hour of lead injection or for additional 15 days after lead
injection. Hence acute exposure to lead causes morphological changes in the liver and kidney of
mice. Hence acute exposure of lead may be toxic and is associated with various pathological

conditions such as hepatic and renal dysfunction and cancers.

INTRODUCTION
Lead (Pb) is one of the most important toxic metals due to its increasing level in the

environment as the result of industrial practices. Lead poisoning is considered to be a main
threat to human health, together with other elements such as cadmium, mercury and
arsenic (10). However Pb levels in the environment are vary widely depending on the
presence of industrial sites (17).

Nowadays, it is known that occupational and environmental Pb exposure can result in
nephrotoxicity (3), hepatotoxicity (7) , skeletal damage (1) and several types of cancer in
organs such as the urinary bladder, pancreas, breast, kidney, lung and prostate. Pb
administration produced damage to the entire kidney, including proximal tubular cell
degeneration, interstitial inflammation and fibrosis, glomerular swelling, atrophic and
pyknotic nuclei, interstitial edema, glomerular basement membrane swelling,
mitochondrial swelling, clear, vacuoles, apoptosis, necrosis, occasional segmental sclerosis
and mesangial expansion in the glomeruli (11).

Vitamins are known as organic substances of nutritional nature, present in low
concentration as a natural component of an enzyme system and catalyze required
reactions and may be derived externally or by extrinsic biosynthesis. They act as co-factors
in enzyme systems, antioxidants or antagonist (6) .

The properties of ascorbic acid (vitamin C) are well documented and have generated a
great deal of interest in recent years for a wide range of protective effects in biological
systems (8) .

Ascorbic acid is a powerful antioxidant that can neutralize harmful free radicals, and it

helps the formation of collagen, a tissue needed for healthy bones, teeth, gums and blood
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vessels (4) . Excellent food sources of vitamin C are citrus fruits or citrus juices, berries,
green and red peppers, tomatoes, broccoli, and spinach (2). The present study was
designed to focus on the effect of vitamin C on tissues damage resulting from lead
toxicity , therefore ; the aim  was to assess the histological changes in the kidney and
liver tissues of mice which were exposed to lead acetates Pb(CH3COOQ),. The effect of
acute exposure of Pb(CH3;COOQ), on the morphology of the kidney and liver of mice were
determined at (80mg/kg/body weight) for 15 days daily.

MATERIALS AND METHODS

The experiment was conducted at the animal house of the Veterinary Medicine
College-University of Basrah, where 40 males mice (Mus musculus) sexually mature, 12
weeks old, and of 20-25 grams weights were used. The experiment conditions were
unified for all animals, where the room temperature was set between 20-25 C by the use of
an air conditioner, and the daily light period was 12 hours by the use of two fluorescent
lamps, and the humidity rate was about 50 %. Food and water were provided daily (ad
libitum). Three days later, the animals were separated in three groups:

Control group: Consisted of 16 male mice.

First treated group (T1): Consisted of 8 male mice.

Second treated group (T2): Consisted of 16 male mice.

The animals of the control group were injected intraperitonially with (0.9 % N.S.) for 15
days daily, then 8 mice of them were sacrificed and the remaining were injected with (0.9
% N.S.) for additional 15 days and then sacrificed.

T1 group animals were injected I.P. with vitamin C at a dose (400 mg/kg) after one hour
of Pb(CH3COO); I.P. injection at a dose (80 mg/kg) for 15 days daily then they were
sacrificed.

T2 group animals were injected 1.P. with Pb(CH3COO); at a dose (80 mg/kg) for 15 days
daily then 8 mice of them were sacrificed as (T2a) and the remaining were injected I.P.
with vitamin C at a dose (400 mg/kg) for additional 15 days daily as (T2b) then they were
sacrificed.
Whole liver and kidneys were removed, and fixed in 10% formaldehyde for 48hrs for

histological analysis. The liver and kidney tissues were processed and embedded in
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paraffin wax. 6um thick sections were obtained and stained by the haemotoxylin and eosin
(H&E) method and examined under light microscope to determine the morphological
changes (13).

RESULTS AND DISCUSSION

Effect of lead acetates on kidney histology

Histologically, the control kidney tissue (Fig.1A) indicated the presence of normal
cuboidal shaped cell with defined epithelial cell lining. In (T2a) group the disruption of the
cuboidal cell was prominent with undefined epithelial cell lining and clumping of nucleus
(formation of giant-like cells) in addition to interstitial hemorrhage in kidneys of lead
acetates treated animals (T2a) (Fig. 1B).
When vitamin C was offered either after one hour after lead injection (T1) or for additional
15 days after lead injection (T2b) the cuboidal shaped cell has been slightly disrupted with
less defined epithelial cell lining , increased intracellular space or lumen and fibrosis
(Fig.1C,D). The clumping of nucleus in the certain portion of the tissue reflects the

abnormality of the kidneys in the treated group (15).

Effect of lead acetates on liver histology

Histologically, the control liver tissue indicated the presence of normal hepatocytes
which are polyhedral in shape with defined cell lining, nuclei are distinctly rounded, with
one or two prominent nucleoli (Fig 2 A).

The livers sections of the T1 and (T2b) vitamin C treated groups indicated the presence
of abnormal hepatocytes with a distorted shape and undefined cell lining (Fig 2 C and D).
The incidence of changes were more prominent in lead acetates treated group (T2a), where
massive cytoplasm associated with the reduction in intracellular space was also observed
in this group (Fig 2B). Vacuolation of hepatocytes and enlarged nucleus was also observed
in (T2a) lead acetates treated group. Vacuolation or fatty change (the excessive
accumulation of fat in the cytoplasm) is a characteristic of many exposed livers, the large
vacuole in the cell forces the nuclei to the periphery of the hepatocyte is usually
accompanied by nuclear atrophy (9). The morphological changes in the liver may be due to
the the toxic effect of the Pb which may affect the normal liver functions.

46



Bas.J.Vet.Res.\Vol.10,No0.1,2011.

Pb mainly accumulates in the liver and kidney because they contain metallothionein (MT),
a metal binding protein which has high affinity for Pb (12). After absorption, most of the
Pb is accumulated in the liver where it induces the production of MT, when the synthesis
of MT becomes insufficient for binding the Pb and can cause hepatocyte injury and taken
up by the proximal tubular cells of the kidney (5), (16). Cell damage is followed by the
release of a number of cytoplasmic enzymes to the blood, indicating the liver dysfunction

due to the acute effects of cadmium exposure (14).

Figure 1 A - Section of kidney from the control group, x 100 (H&E).
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Figure 1 B - section of kidney from (T2a)group, x 100 (H&E).

a - prominent disruption of the cuboidal cells.
b - Undefined epithelial cell lining.

¢ - Clumping of nuclei (formation of giant-like cells).

d - Interstitial hemorrhage.
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Figure 1 C - section of kidney from T1 group, x 100 (H&E).

a - The cuboidal shaped cell has been slightly disrupted with less defined epithelial cell
lining.
b - Increased intracellular space or lumen.
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Figure 1 D - section of kidney from (T2b) group, x 100 (H&E).

a — Slightly disrupted cuboidal shaped cells and less defined epithelial cell lining.
b — Widely spread fibrosis.
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Figure 2 A - section of liver from control group x 100, (H &E).

Figure 2 B - section of liver from (T2a) lead acetates treated group.

a - More prominent distortion of polyhedral hepatocytes with undefined cell lining.

b - Massive cytoplasm enlarged nuclei.

¢ — Vacuolated hepatocyte.
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Figure 2 C - Section of liver from T1 group x 100, (H &E).

a - The presence of abnormal hepatocytes with a distorted shape and undefined cell lining.
b — Vacuolation.

Figure 2 D - Section of liver from (T2b) group x 100, (H &E).
a — Abnormal distorted hepatocytes with undefined cell linings.

b — Vacuolation of the hepatic cells.
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