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Distribution of Selenium in Liver Tissue During Hepatocarcinogenesis
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Abstract: This study aimed to determine the distribution of selenium in the liver of rats during
hepatocarcinogenesis when neem acqueous extract and dietary selenium was supplemented. The selenium
distribution of the 9 diethylmitrosammme (DEN) and 2-acetylammofluorene (2-AAF) induced
hepatocarcinogenesis i Sprague dawley male rats as well as the other 9 normal rats, which were supplemented
with 5% (w/v) neem leaves aqueous extract, 1.85 mg L.™" sodium selenate and tap water ad likitum according
to the treatment groups for 10 weeks, were assessed with energy filter transmission electron microscope
(EFTEM) by electron spectroscopic imaging (ESI)-3 window power law method. The result showed that the
selenium distribution mean score n normal control group was the lowest and cancerous control group was the
highest. However, the selenium distribution mean score in normal supplemented with 5% (w/v) neem leaves
aqueous extract increased about 26% (p<0.05) compared to normal control group. This study suggested that
neem leaves aqueous extract may be a potential primary chemopreventive agent rather than as secondary

chemopreventive agent.
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INTRODUCTION

Liver cancer, or hepatocellular carcinoma (HCC)
represents more than 3% of all cancers in the world and
estimated number of cancer-related deaths exceeds
500,000 per year™. It has high incidence in Southeast
Asia and Africa”. The common etiologic associations of
liver cancer mclude, HBV or HCV mfection, chrome hiver
disease (alcohol and chemicals abuse) and specific
hepatocarcinogens in food (primarily aflatoxins).

The neem, Azadirachta indica, 1s a member of the
Meliaceae (mahogany) family. Neem has been
extensively used in India as traditional Ayurvedic and
folklore medicme for the treatment of various diseases.
The extract from all parts of the tree, including the bark,
leaves, fruits, oil and root has been reported to be
anti-inflammatoery, antipyretic and hypoglycaemic™, also
exhibits antimicrobial and anticancerous properties™” and
also as a contraceptive agent in male™. In this study,
treat
hepatocarcinogenesis induced rats and the selemium

neem leaves extract  was wed to

distribution 1 the liver tissue was assessed with
comparison to sodium selenate treated group. The

objective of this study was to determine the distribution
of selenium 1 liver tissue during hepatocarcinogenesis in
rats when neem leaves aqueous extract and dietary
selenium is supplemented.

MATERIALS AND METHODS

In vivo bioassay and transmission electron microscope
tissue processing: In this experiment, 18 male with weight
200- 250 g and 6-8 weeks old Sprague dawley rats were
purchased from the ammal colony unit, University Putra
Malaysia (UPM). These rats were maintained at animal
house of Faculty of Medicine and Health Sciences,
Universiti Putra Malaysia for 15 weeks and acclimatized
for at least a week before use. They were kept in separate
cages in a ventilated room with equal periods of daylight
and darkness with temperature (3242°C). Rat feed and
water ad [ibitum were given to these rats daily. Each cage
was cleaned every week and bedded with wood chip for
urine absorption.
The neem (Azadirachta indica) leaves were collected
from the Horticulture Department (UUPM). The aqueous

extract of neem leaves was prepared from the
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Fig. 2: Elemental analysis of the hepatocytes from different treatment groups with EFTEM. All the images shown are
gelenium map, recorded with the Se L, ionization edge (three-window power law method). Scale barindicated

0.2 pm

a. Cancerous control: Some of the selenium is detected in the electron dense granules (arrowheads) and most
iglocated mainly on the ribosome and rough endoplazmic reticulum (rER)

b. Cancer+Neem: The selenium is distributed in the cytoplasm and nucleus (arrowheads)

c. Cancert+selenium: The gelenium is widely distributed in the cytoplasm and nucleus. (arrowheads)

d. Normal control: The zelenium detected iz very little and in the cytoplasm, some selenium is also detected in
the electron dense granules (arrowheads)

e. Normal+Neem: The selenium is widely disiributed in the cytoplasm and nucleus. In the cytoplasm, it is
detected on the ribosome {(arrowheads)

f. Normalt+selenium: The selenium is distributed in the cytoplasm and nucleus. Lots of the selenium was

detected in the electron dense granules (arrowheads)

Selenium was detected mainly at the euchromatin and the cancerous control group, normal control group
at the nucleoli (Fig. 2). On the other hand, in the and normal+selenium group, there were plenty of
cytoplasm, selenium was detected mainly on the ribosome eleciron-dense granules observed in the cytoplasm of the
as well as the rough endoplasmic reticulum (rER). It was hepatocytes. These eleciron-dense granules were
observed that in some of the micrographs, especially for suspected to be liver enzyme granules or glycogen
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granules. However, they are high possibility to be liver
enzyme granules. The evidences are that there were a lot
of selenium detected on the ribosome and rough
endoplasmic reticulum (rER ), which are the main sites for
protein synthesis and thus may suggest the cells were
actively synthesis protein with selenium components.
Therefore, the selenium detected in those granules may
suggest the presence of selenium compounds or certain
liver enzymes with selenium component, such as the
glutathione peroxidase (GPx), SeP, SeW and others.
However, it 1s undeniable that those granules may also be
glycogen granules as liver also involves in metabolic
functions, e.g. glycogen synthesis, gluconeogenesis and
storage of glycogen!.

In this study the effect of neem (4zadirachta indica)
leaves extract and sodium selenate supplementation on
the selenium distribution in rat liver tissue during
hepatocarcinogenesis, the result showed that the two
supplementations did not significantly affect the selenium
distribution in the liver tissue.

Based on the findings of the present study, it may be
suggested that neem (Azadirachta indica) leaves extract
and sodium selenate may be potential primary
chemopreventive agent but does not potentiate as
secondary chemopreventive agent.  However, final
conclusion can not be made at this stage as the results
presented in this study were very subjective. Unless,
quantification of the elements in the cells is able to be
carried out or alternative method, such as the atomic
absorbance spectrometry (AAS), will be made significant.
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