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Abstract

This study evaluates ameliorative effect of different concentrations of mushroom (Pleurotus
tuberregium) on the effects of lead (Pb). Ninety albino rats were divided into six groups with
three replicates (5 rats per group) for 21 days pre-experimental stage for acclimatization.
The experimental groups were exposed to 0.1 g/l of lead daily for 21 days. At the end of
exposure period, lead salt was discontinued for 21 and 42days to verify possible
ameliorative effect of mushroom in the post-experimental stage. Samples of liver and kidney
tissues were then collected and subsequently analyzed for structural changes every 21 days.
The tissues of the pre-experimental stages showed normal tissues as those of the control
except in the liver which showed mild periportal chronic inflammatory cell. However, the
experimental groups, showed liver with focal periportal vascular congestion and
hypertrophy, moderate chronic inflammatory cell infiltration and interstitial oedema. The
kidney showed focal proximal tubular necrosis, transmural oedema, interstitial
haemorrhage, and chronic inflammatory cell infiltration. The tissues of liver and kidney in
the post experimental stages were improved with increased mushroom content in the feed.
Results of this study demonstrated that P. tuberregium may ameliorate lead toxicity in liver
and kidney tissues.
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Introduction

Pathomorphological changes induced by
lead acetate toxicity in wistar rats has been
reported. The main target organs affected are
kidney, liver and testes and the lesion are
characterized by degeneration, necrosis, cellular
and vascular changes (Suradakar et al., 2010).
Babalola et al. (2005) observed the distribution
of lead in the blood, liver, lung, kidney, heart and
brain of albino rats, after oral administration of
1000, 1500 and 2000 ppm of lead solution for 7

consecutive days. Taib et al., (2004) reported
that absorbed Pb is conjugated in the liver and
passed to the kidney, where a small quantity is
excreted in urine and the rest accumulates in
various body organs and affects many biological
activites at the molecular, cellular and
intercellular  levels, which may result in
morphological alterations that can remain even
after Pb levels have fallen. Histological evaluation
indicate that Liver tissue showed necrosis with
depleasion in the glycoprotein granules inside the
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hepatocyte cells, there are no changes in kidney
and heart tissue (Sahar, 2014).

Calcium disodium EDTA is a long-established
artificial lead expellant but it is lethal to the liver
and kidneys. Recently, there have been many
studies on the use of natural products such as
vitamins and herbal drugs to expel lead (Xu et
al., 2005). There has been an increase of interest
in the therapeutic potential of medicinal plants as
antioxidants in reducing free radical- induced
tissue damage (Siddique et al., 2000 and Koleva
et al., 2002).

Numerous plant products have antioxidant
activity as they scavenger free radicals and
inhibit lipid peroxidation (Scartezzini and Speroni,
2000 and Tapiero et al.,, 2002). The oral use of
Curcuma longa that has a hepatoprotective
effect at 500 mg/kg daily for 28 days has shown
protection against lead induced hepatotoxicity
(Baxla, et al, 2013). Supplementation with
ginger slightly attenuates the developmental
toxicity of fenitrothion or lead (Ahmed et al.,
2010).

Pleurotus tuberregium is a tropical sclerotial
mushroom that produces a sclerotium or an
underground tuber as well as a fruiting body
(sporocarp). Both the sclerotium and the
mushroom are edible (Jin-zhong et al., 2003).
Several medicinal properties have been reported
in extracts of Pleurotus species. They include
antioxidant properties, anti-tumour properties,

antigenotoxic, bioantimutagenic activities,
antiinflamatory activity, anti-lipidaemic,
antihypertensive, and antihyperglycaemic

activites, antibacterial and antifungal activities
(Fillipie and Umek, 2002; Hu et al., 2006; Ngai
and Ng, 2006).

This study therefore attempts to investigate the
ameliorative effect of different concentration of
mushroom (Pleurotus tuberregium) on
pathomorphological changes induced by lead
toxicity in kidney and liver of wistar albino rats.

Materials and Methods

Experimental Design: Ninety (90) albino
rats were acclimatized for 2ldays pre-
experimental stage. There after all the
experimental groups were exposed to 0.1g/l of
lead daily for 21 days. At the end of exposure
period, lead salt was discontinued for 21 days
and 42 days to verify possible ameliorative effect
of mushroom in the post-experimental stage.

Samples were collected and subsequently
analyzed at an interval of 21 days. The 90 Albino
rats were divided into six groups with three
replicates (5 rats per group) in this group order:

Group (1): 90% of feed + 10% of Pleurotus
tuberregium

(2): 70% of feed + 30% Pleurotus
tuberregium

(3): 50% of feed + 50% Pleurotus
tuberregium

(4): 30% of feed + 70% Pleurotus
tuberregium

(5): Feed + 0.1g/L lead

(6): Control

Histological examination: Tissues of the
Liver and Kidney obtained from dissected
specimens were fixed in 10% formalin to arrest
metabolic activity in the tissues, avoid autolysis
and protein precipitation thus preventing
enzymatic digestion of dead tissues. The fixed
tissues were passed through several changes of
alcohol, 70% alcohol for 24 hours and 90%
alcohol for 12 hours and through absolute alcohol
to remove water from the fixed tissues and
allowed complete infiltration of tissues by
paraffin. The tissues were then passed through
xylene for 3 hours to prevent shrinkage and
tissue brittleness in paraffin. After tissue
processing, tissues were embedded or blocked
out using the leukhand embedded mould. The L-
pieces are arranged on an aluminum base to
form a rectangle. The molten paraffin was then
poured into the moulds and the selected surfaces
of the tissues embedded with the aid of a pair of
blunt end forceps and allowed to set. The
embedded tissues were separated into different
blocks and then attached to wooden blocked with
the aid of an electric spatula. The blocks were
then trimmed using a rotary microtome and
knife. At the end of each trimming, the blocks
were arranged on ice trays in order to cut thin
sections using the rotary microtone at a thickness
of 3micron. Section are then collected with help
of a camel hair brush and then placed on the
slide. Flood picked section with 20% alcohol in
other to spread out fold on the sections and then
floated out on a water bath with a temperature
5-10 degree centigrade below the melting point
of the wax used. The sections were picked and
floated on a water bath and then picked with a
pre-labeled slide. The slides were dried on a hot
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plate at a temperature of a 5-10 degree
centigrade above the melting point of wax used.
These were left on the hot plate for 15 minutes.
The staining methods employed in staining the
sections were haematoxylin and eosin method to
demonstrate general tissue structure and
Masson’s trichrome method for the
demonstration of connective tissue fibre. Dewax
in two bathes of xylene for 2minutes each and
hydrate in descending grades of alcohol,
absolute: 90%, 70% for 2 minutes each and then
wash in water. Stain with enrich haematoxylin for
15minute. Wash excess stains with tap water and
differentiate in 1% acid alcohol briefly. Wash in
running tap water and blue for 10 minutes then
counter stain in 1% aqueous eosin for 3 minutes
then section washed off in water. Dehydrate
through 70% alcohol, 90% alcohol and absolute
for 2 minutes each. Clear in 2 baths of xylene for
2 minutes and mount with Canada balsam devoid
of air bubbles. The specimens were examined

Plate 3 a on marsh diet and witl

1g/l Pb, Plate 4iliver onmarsh and 2. tuberregium diet
shamng l ver with focal periportel vascular caﬂgast o and {50:50g), and treated with 0.1g/1 Pb, the section of the

and photographed under light microscope Leica
DM750, provided with a camera Leica ICC50
(Ross et al., 1989).

Results

The Liver: Section of the normal liver showed
hepatocytes (A) radiating from the central vein
and portal triad (B) (Plate 1). Section of the liver
With marsh and mushroom (P. tuberregium) only
in the diet, showed liver with mild periportal
chronic inflammatory (A) and cell infiltration (B) (
Plate 2). When 0.1 g/l Pb was added to
experimental diet sectioned liver showed a focal
periportal vascular congestion and hypertrophy
(A), moderate chronic inflammatory cell

infiltration (B) and interstitial oedema (C) (Plate
3). The sectioning of liver of rat fed with marsh
and P. tuberregium diet (50:50%), and treated
with 0.1g/l Pb, showed abated liver with normal
hepatocytes (A), bile duct (B) and periportal
vascular congestion (C) (Plate 4).

hypertrophy (&), moderate dwonic inflammatory  cell liver showed abated liver with normat hepatocytes (A),

infiltration (B} and interstitial vedema {C) [H&Ex40]

bile duct {B) and periportal vascular congestion
{CHHBEX40],
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The kidney: section of the normal kidney showed
glomeruli (A), proximal convoluted tubules (B)
and distal convoluted tubules (C), are shown
(Plate 5). Section of the kidney with marsh and
mushroom (P. tuberregium) only the Section of
the kidney showed normal kidney with glomeruli
(A), proximal convoluted tubules (B) and distal
convoluted tubules (C) as represented in Plate 6
below. When 0.1 g/l Pb was added to
experimental diet sectioned kidney showed focal

Plate 5: Normal kidney showing glomeruli (&), proximal
convoluted tubules (B) and distal convoluted tubules {C)

[H&ER40]

Plate 7: Animal on marsh diet and treated with 0.1g/1 Pb,
showing kidney with focal prodimal tubular necrosis (&),
transmuraloedema (B), vescular hypertrophy and congestion
(C) and interstitial haemorrhage (D) [H&Ex40]

Discussion

In the pre-experimental stages, rats fed with
marsh and mushroom (P. tuberregium) only
showed normal tissues like the control. However,
the liver showed mild periportal chronic
inflammatory cell. Mushroom may cause slight
hydropic degeneration of hepatocytes and
vacoulations of some hepatocytes and small focal
hepatic necrosis (Sanjay and Singh, 2010).

The liver is considered as one of the target
organs affected by lead toxicity owing to its

proximal tubular necrosis (A), transmural oedema
(B), vascular hypertrophy and congestion (C),
and interstitial haemorrhage (D) as represented
in Plate 7 below.The sectioning of kidney of rat
fed with marsh and P. tuberregium diet
(50:50%), and treated with 0.1g/l Pb, showed
slightly abated kidney with normal glomerulus
(A), proximal convoluted tubules (B) and

interstitial haemorrhage (C) (Plate 8).

Plate 6: Animal on mearsh and P, luberregiumdiet only,
showing normal kidney with glomeruli (A), proximal
convoluted tubtiles (B) and distal convoluted tubules (C)
[HE&Ex40]

Plate 8: Animal on marsh and £ tuberegivn diet (50:50%),
and treated with 0.1g/1 Pb, showing slightly abated kidney
with normal glomerulus (&), proximal convoluted tubules (B)
and interstitial haemorrhage (C) [H&Ex40]

storage, biotransformation and detoxification in
the liver after lead exposure is of relevance in
heavy metal poisoning (Herman et al., 2009).
The tissues of the liver across all groups in the
experimental stages were observed to have liver
with focal periportal vascular congestion and
hypertrophy, moderate chronic inflammatory cell
infiltration and interstitial oedema as shown in
Plate 3. In their study Tawari-fufeyin et al.

(2008) reported that, the degeneration of
histological structure of organs studied;
destructions of the blood vessel, epithelium
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linings, infilitration of lymphocytes cum
destruction of cell structures of the various
tissues may be attributed to the toxic effects of
the lead salts deposited in the various tissues.

In the post - experimental stages, there were no
improvements with the tissues of the liver fed
with 90% of feed + 10% P. tuberregium and
70% of feed + 30% P. tuberregium. However,
slightly abated liver with normal hepatocytes, bile
duct and periportal vascular congestion were
observed in the group of rats fed 50% of feed +
50% P. tuberregium and 30% of feed + 70% P.
tuberregium as shown in Plate 4. The presence
of iron and vitamin C in P. tuberregium may be
the reason for its ability to abate lead from the
tissues of rats in this study

In the experimental stages, the tissues of the
kidney were seen to have kidney with focal
proximal tubular necrosis, transmural oedema,
interstitial haemorrhage, and chronic
inflammatory cell infiltration as shown in plate 7.
The necrosis of the proximal tubule could be
attributed to the inflammatory effects of lead on
the walls of the kidney tubules (Tawari-fufeyin et
al., 2008). It has been reported that oral dosing
of experimental animals with lead induced
necrosis, hemorrhage and degenerative changes
(Abdel-kalek et al., 2000; Ghorbe et al.. 2001; El-
nattat et al. 2003). This is in general agreement
with the current study. In the post-experimental
stages of this study, there was no improvement
with the tissues of the kidney fed with 90% of
feed + 10% P. tuberregium and 70% of feed +
30% P. tuberregium. However, slight abatement
in kidney with normal glomerulus, proximal
convoluted tubules and interstitial haemorrhage
were observed as shown in Plate 8.

Mineral composition analyses indicate that the
fruit body of P. The presence of iron in the P.
tuberregium may be the reason for its ability to
abate lead from the tissues of rats in this study.
High iron tuberregium is rich in iron and zinc
(ljeh et et al.,, 2009, Adejumo and Awosanya,
2004). Intake and sufficient iron stores may
reduce the risk of lead poisoning in human
(Qiang et al., 2007; Wilson et al., 2004). P.
tuberregium also contained a level of vitamin C,
which has the ability to protect animals from
heavy metal poisoning (Null 2006). Other studies
with mice, rats, chickens, clams, guinea pigs and
turkey all came to the same conclusion that

vitamin C protects animals from heavy metal
poisoning (Sanjay and Singh, 2010; Norwood et
al., 2001; Gajawat et al., 2005). The presence of
vitamin C in Pleurotus tuberregium may also be
the reason for its abilty to abate the
concentration of lead from the tissues of rats in
this study. It could be concluded that, lead
nitrate, at a dose of 0.1g/l induced changes in
the kidneys and liver of albino rats, meanwhile
the concurrent administration of mushroom (P.
tuberregium) can ameliorated the effect of lead
nitrate -induced in the tissues at 50% and above.
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