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ABSTRACT

Histological studies in the liver, lung and kidney of albino mice fed uninfested and infested wheat grains
by granary weevil Sitophilus granaries were tested in the Agricultural Zoology laboratory of the Plant Protection
Department, Faculty of Agriculture, Minia University, EI-Minya, Egypt. Cross-section of the liver of an albino
female fed healthy, uninfested grains, showed no bleeding or megakaryocytes. Sections in the liver of male albino
mice fed on infested wheat grains by granary weevil S. granaries showed several megakaryocytes appeared in
sinusoids as well as hemorrhage and congestion appeared in liver sections.Cross-section in the lungs of albino male
mice fed healthy, uninfested grains, showed no focal chronic alveolitis. However histological studies on the lungs
of albino mice fed infested wheat grains showed the thickness of alveolar walls with fibrosis, focal chronic
alveolitis with fibrosis was likewise clear with a slight buildup of histiocytes around the terminal bronchiole and
into the alveolar spaces.Bleeding inside bronchioles and outside alveoli also appeared. Moreover, kidney sections
of male albino mice fed uninfested wheat grains by granary weevil showed normal kidney structure, while sections
in kidneys of male albino mice fed infested wheat grains by granary weevil S. granarius showed many distortions
of the tubules whose cuboidal cells are “vacuolated” with the absence of a clear brush border (microvilli) of the
proximal convoluted tubules. Hemorrhage appeared inside and outside seminiferous tubules. Thus, the gained data
exposed significant changes in the liver, lung, and kidney of male albino mice fed infested wheat grains with S.

granaries.
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INTRODUCTION

Health problems have appeared for workers in grain
stores, especially when there is an infestation with the wheat
weevil, for example. These phenomena were explained by the
fact that infestation with this insect encourages the growth of
some fungi that secrete toxic secretions such as aflatoxin that
cause health problems, especially respiratory problems and
others (Frankland and Lunn ,1965). Therefore, attention was
paid to studying the details of the tissue defect caused by these
toxins. Aflatoxins cause damage to the liver representing in
steatosis, hemorrhagic liver necrosis, proliferation in bile duct
then liver failure, and have been detected in lung lesions of
immune-compromised patients with systemic aspergillosis
(Wangikar et al., s2005; Wang and Colby 2007; Alia
Kudayer 2019 and Ruggeberg et al., 2020).

MATERIAL AND METHODS

The investigation was conducted on twelve male
albino mice (25-35 g). These mice were kept in cages of
appropriate sizes for two weeks at 23-25 °C temperature
under light-dark cycles of 12 h, for adaptation before the start
of the study. Before the onset of grain-infested treatment,
experimental individuals were fed with uninfested wheat
grain and provided water in the required daily amounts.
Animal Investigations were divided equally into two groups
(i.e., control and treated group). The treated group was fed on
100% infested wheat grains. The control group was fed on
intact healthy and un-infested grains. Afterthe 14-day
examination, the mice were anesthetized and murdered using
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ether. The liver, lung, and kidney were promptly extracted
from the dead animals and stored in 10% formalin at room
temperature for 24 hours.

Subsequently, specimens removed from the buffered
formalin were then exposed to graded series concentrations of
ethanol and xylene before paraffin embedding. After that,
specimens were embedded in pure paraffin, sectioned at the
thickness of five microns using a rotary microtome, mounted
on the slide, and stained with hematoxylin-eosin (Corrin
1981). Under a light microscope, slides were examined to
detect and describe any histopathological changes in the liver,
lung, and Kkidney of the treated male albino mice when
compared to untreated controls.

RESULTS AND DISCUSSION

1-Histological studies on livers of male albino mice fed
infested wheat grains by Sitophilus granaries:

A cross-section of the liver of an albino female fed
healthy, uninfested grains, showed no bleeding or
megakaryocytes (Figure, 1).

Histological study on the liver of albino male mice fed
infested wheat grains by Sitophilus granarius as shown in
Figure (2) shows several megakaryocytes appeared in
sinusoids. These physiological symptoms may be the result of
different health problems. Lefkowitch (2016) mentioned that
megakaryocytes are responsible for hematopoiesis.
Megakaryocytes may be the predominant form
of hemopoiesis and perisinusoidal fibrosis. Intrasinusoidal
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megakaryocytes can be the first sign of a myeloproliferative
or myelodestructive disease (Flucke and Fischer, 2008).

In another shot of the liver sector as seen in figure (2)
hemorrhage in the liver and congestion were obvious.
Ochieng et al. (2016) reported that necrosis, hemorrhage, and
apoptosis were observed in mice liver exposed to aflatoxin b
1, the toxic metabolites of Aspergilus flavas and Aspergilus

parasiticus which usually contaminates foods. Also,
Newberne and Butler (1969) found that hemorrhagic necrosis
appeared in the liver of mice fed on a single 1d50 dose of
aflatoxin b1 for two weeks. They also mentioned that in the
liver of birds, periportal hepatic parenchymal cell necrosis and
Venous congestion appeared.

Fig. 1. Cross-section of the liver of an albino female fed healthy, uninfested grains, showing no bleeding or

megakaryocytes

Fig. 2. Cross section in the liver of male albino fed infested wheat grains. Note Congestion in liver, periportal zone of
necrosis and hemorrhagic necrosis (a) . Megakaryocytic in sinusoids (b)

2-Histological studies on lungs of male albino mice fed
infested wheat grains by Sitophilus granarius:

The cross-section in the lungs of albino male mice fed
healthy, uninfested grains, showed no focal chronic alveolitis
(Fig. 3)

Histological studies on the lungs of albino mice fed
infested wheat grains showed thickness of alveolar walls with
fibrosis, focal chronic alveolitis with fibrosis was also evident
with slight buildup of histiocytes around the terminal
bronchiole and into the alveolar spaces (figure 4). The cross-
section explains focal chronic alveolitis with fibrosis was
evident with thickened alveolar walls with fibrosis and mild
accumulation of histiocytes around the terminal bronchiole

and in the alveolar spaces. These results may be due to the
effect of aflatoxins in grain infested by grain weevils that
cause health problems seen in mice lungs and respiratory
tracks. Aflatoxin B; (AFB1) induced pathological alteration in
the form of pulmonary adenomas and lung cancers as outlined
by (Roger and Coulombe, 1994). However, the susceptibility
of the lung to AFB; toxicity may be negligible capacity for
glutathione S-transferase-catalyzed detoxification of bio-
activated AFB; in the lung (Stewart et al., 1996). On the other
hand, Figure (5) shows bleeding inside bronchioles and
outside alveoli. William and Anupma (2000) pointed to the
occurrence of hemorrhage in the lungs and multiple organs in
chicks exposed to aflatoxin.
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Fig. 3. Cross section in the lung of healthy albino fed on wheat grains free from grain weevil infestation

Fig. 4. Thickness of alveolar walls with fibrosis, focal chronic alveolitis with fibrosis was also evident with slight buildup
of histiocytes around the terminal bronchiole (b) and into the alveolar spaces (a)

Fig. 5. Hemorrhage observed inside bronchioles (a) and outside alveoli (b).

3-Histological studies on kidneys of male albino mice fed
infested wheat grains by grain weevil fed infested wheat
grains by Sitophilus granarius:

Figure (6) shows the cross section of male albino mice fed un-

infested wheat grains by Sitophilus granarius. Normal tubules

and glomeruli were observed.

Sections in the kidneys of male albino mice fed infested wheat
grains by Sitophilus granarius show many distortions of the
tubules whose cuboidal cells are “vacuolated” with the
absence of a clear brush border of the proximal convoluted
tubules. Also, hemorrhage appeared inside and outside the
uriniferous tubules. (Figure, 7). These results were confirmed
by similar results by May et al. (2007).

Fig. 6. Cross section in the kidney of male albino mice fed un-infested wheat grains with grain weevils shows a normal

histological structure
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Fig. 7. Cross section in the kidney of male albino mice fed infested wheat grains by grain weevils. There are many
distortions of the tubules whose cuboidal cells are “vacuolated” with the absence of a clear brush border of the
proximal convoluted tubules (a). Also hemorrhage appeared (b)
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