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Abstract
Background: Aluminium nitrate and other aluminium-containing compounds have been demonstrated to cause
several health challenges. Psidium guajava L) is a well known cultivated tree with hepatoprotective nature and
radical scavenging ability.
Methods: Twenty-five (25) female Wistar rats with average weight of 195 g were grouped into five groups (n = 5),
with their weights measured and recorded weekly throughout the period of 21 days of the research. Control (group
A), 32.5 mg/kg AL only (group B), 30 mg/kg AL + 250 mg/kg PGLE (group C), 20 mg/kg AL + 500 mg/kg PGLE (group
D) and 10 mg/kg AL + 750 mg/kg PGLE (group E). Histological examination of the liver was done using Hematoxylin
and Eosin stain.
Results: Various degenerative changes were observed in the liver architecture following aluminum nitrate
administration when compared with the control group. Significant regenerative changes similar to control were
observed following administration of high dose of Psidium guajava.
Conclusion: The results obtained in this study revealed that aqueous extract of Psidium guajava leaves possess
good hepato-protective properties.
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Introduction
Aluminum (Al) is among the most abundant elements
on the earth. Al can be absorbed in humans through the
diet as in some food products and additives medication
like antacids vaccines and parenteral fluids, cosmetics,
inhaled fumes, and particles from occupational exposures [1]. It was believed that Al was non-toxic but was
later known to negatively affect human health [2]. The
Agency for Toxic Substances and Disease Registry
(ATSDR) stated that Aluminum is mainly distributed in
the bone, liver, testis, kidneys, and brain [3].
The liver plays a central role in haematopoiesis,
synthesis of coagulation proteins, and regulating many
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important metabolic functions [4]. Liver diseases such
as hepatitis, jaundice, cirrhosis and fatty liver are very
common and constitute a large public health problem
that account for high death rate [5]. Some of these
diseases are mainly caused by toxic chemicals, excess
consumption of alcohol, infection, among other
factors.
Consumption of a variety of local herbs and vegetables by man has been known to contribute significantly to the improvement of human health, in
disease prevention, and cure [6]. Psidium guajava is
one of the important and valuable plants in folk
medicine and is believed to be pharmacologically active [7]. Psidium guajava L., popularly known as
guava, is a small tree belonging to the myrtle family
(Myrtaceae). Native to tropical areas from southern
Mexico to northern South America, many other
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countries having tropical and subtropical climates
have also grown guava trees, thus allowing production
around the world [8]. Reports on the phytochemical
analyses of guava leaf revealed the presence of more
than 20 isolated compounds such as alkaloids, anthocyanins, carotenoids, essential oils, fatty acids, lecitins,
phenols, saponins, tannins, triterpenes and vitamin C
[9–11]. Polyphenols are antioxidant that has been
shown to attenuate the harmful effects induced by a
high-fat diet (HFD) in mouse liver, modulating oxidative stress and preserving the tissue. This hepatoprotective effect would probably be mediated with a
change in antioxidant and anti-inflammatory response
via transcription factors Nrf2 (Nuclear transcription
factor erythroid derived 2- like 2) and NF-kB (Nuclear factor kappa B) respectively [12].
There are reports on hepato-protective effects of P.
guajava leaf extracts [13–15] but, scanty reports are
available on the effect of the aqueous extract of P.guajava leaf in ameliorating environmental toxicant exposed
liver in rats.

Materials and methods
Twenty-five female Wistar rats weighing between 170
and 200 g were used. They were housed under standard
environmental conditions in a standard animal care facility and fed with standard growers’ chow and water ad
libitum. Five hundred grams of aluminum nitrate was
purchased from Denis Chemical Nigeria Company,
Ilorin, Kwara State, Nigeria.
Experimental design

The rats were grouped five groups (n = 5), with
their weights taken weekly throughout the period of
21 days of the research. Control (group A), 32.5 mg/
kg AL only (group B), 30 mg/kg AL + 250 mg/kg
PGLE (group C), 20 mg/kg AL + 500 mg/kg PGLE
(group D) and 10 mg/kg AL + 750 mg/kg PGLE
(group E).
Preparation of plant extract

Fresh mature guava leaves used were harvested from the
Histology Laboratory, Department of Anatomy, Ladoke
Akintola University of Technology, Ogbomoso. The
leaves were air-dried for a period of 14 days (2 weeks),
and then crushed into powder using a mortar and pestle
until a fine texture was obtained. The powder was
weighed and 542 g was soaked in 5 l of distilled water
and stirred at intervals for 72 hours (3 days). After 3
days, the extract was stirred again and sieved into clean
heat-resistant cups with the aid of a sieve with no mesh.
The cups containing the extract were then evaporated in
a rotary evaporator which was regulated to a
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temperature of 50 °C.Powdered extracts were obtained
and weighed using the sensitive weighing scale.
The rats were sacrificed using mild anesthesia. The
liver was harvested, rinsed in normal saline, and then
put into specimen bottles containing 10% formal saline
for further tissue processing.

Results
Discussion

Histopathological investigation (H&E) in this study revealed that aluminum affects the architectural and
normal cell division of hepatocytes of aluminum exposed rats after 21 days (Fig. 1b). There were severe
hemorrhagic cells, congestion of blood in the hepatic
vein, widening of sinusoids, and infiltration of inflammatory cells as compared with the control group.
This is consistent with earlier finding where
aluminum exposure caused proliferation of cells
around the portal tract of the liver of rats, which is
one of the lesions found in cases of intoxication [16].
Balgoon also noted Hepatic necrosis and degenerated
and inflammatory changes in livers of rats receiving
aluminum chloride (AlCl3) [17]. Degeneration, inflammation, and necrosis caused by hepatocyte damage
can result to an increase in the permeability of cell
membranes with subsequent increase of indicators of
liver damage such asaspartate aminotransferase (AST)
and Alanine aminotransferase (ALT) into the blood
[18]. Hepatotoxicity of aluminum could probably be
due to inhibition of protein synthesis which could potentiate oxidative stress [16]. However, the administration of Psidium guajava leaf extracts ameliorated
the congestion of central vein and fibrosis, and causes
more regenerative changes in hepatocytes showing the
possibility of tissue repair taking place (Fig 1d and e).
This is consistent with the hepato-protective potential
of Psidium guajava in earlier studies against erythromycin, carbon tetrachloride (CCl4) liver damage in
rats [14, 19, 20]. Histological evidence also suggests
that guava leaf powder supplementation ameliorated
the fat deposition in liver of high carbohydrate high
fat diet fed rats [15]. The observed activity by Psidium guajava could be credited to the chemical compounds such as tannins, flavonoids, pentacyclic
triterpenoids, guiajaverin, and quercetin which are
present in the extract [21]. Additionally, the hepatoprotective effect of Psidium guajava extract against
the damage induced by aluminium might be due to
its molecular actions by increasing the antioxidant response via activation of Nuclear transcription factor
erythroid derived 2- like 2 (Nrf2) and decreasing the
inflammatory response by inactivating Nuclear factor
kappa B (NF-κB) which lessen cellular stress and preserve mitochondrial activity [12].
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Fig. 1. a-e (400X): Photomicrograph of Liver. CV- Central vein, H- Hepatocyte, HA- hepatic artery, HV- Hepatic vein, BD- bile duct, F/H- Fibrosis/
Hemorroids. a (Group A) - Photomicrograph showed normal cyto-architectural presentation of the hepatocytes and normal portal triad
composed of the hepatic vein, hepatic artery, and bile duct. b (Group B) - Photomicrograph showed severe hemorrhagic cells, congestion of
blood in the hepatic vein, widening of sinusoids, and infiltration of inflammatory cells as compared with the control group. c (Group C) Photomicrograph showed severe hemorrhagic cells and some fibrosis. d (Group D) - Photomicrograph showed mild fibrosis, widening of
sinusoids, heavy congestion of central vein, some regenerative changes in hepatocytes and mild distortion of the hepatic artery. e (Group E) Photomicrograph showed pronounced widening of sinusoids, mild congestion of central vein, mild fibrosis, and more regenerative changes
in hepatocytes

Therefore, it could be concluded that Psidium guajava
extract showed some regenerative changes indicating the
progressive amelioration of damage caused by aluminum
nitrate. However, further study is required on other biomarkers of liver damage induced by aluminum and the
mechanistic hepatoprotective effect of P. guajava
extract.
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