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Abstract
Cadmium is a toxic carcinogenic metal, abundant in our surrounding since industrial age. Injury
occurring due to direct toxic effect of cadmium metal poses a variety of disruption of the
hepatocytes. Virgin coconut oil (VCO) has been consumed worldwide for various health-related
reasons and some of its benefits like the antioxidant property have been scientifically evaluated.
Hence present study was designed to gauge the protective role of virgin coconut oil in attenuating
cadmium induced liver damage. Animals were divided into the following groups with 6 rats in each
group; Group 1: Control Group (rats were injected with single dose of 0.9% NaCl intraperitoneally)
and sacrificed after 15 days, Group 2: (Virgin Coconut Oil treated group), Group 3: (Cadmium
treated Group), Group 4: (Virgin coconut oil+ cadmium treated group) Rats were pretreated with
virgin coconut oil (2ml/kg bw) for 30 days and then were injected with single dose of 1mg/kg
bodyweight cadmium. Rats were sacrificed 15 days after cadmium administration. Liver was
removed and stored for histopathological parameters after injecting appropriate anesthesia. Results
of the present study showed that there was significant increase in the level of SGPT and SGOT in
cadmium treated group compared to normal control. Pre-treatment with virgin coconut oil showed a
decrease in the level of SGPT and SGOT compared to cadmium treated rats. Histological results
were supported the biochemical results. Hence, Virgin coconut oil showed protective role in
attuning cadmium induced liver and testicular damage.
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Introduction
One of major threat to the environmental
pollution is the contamination of atmosphere by
various heavy metals. Cadmium is a heavy
metal of considerable environmental and
occupational concern. Cadmium compounds
are classified as human carcinogens by several
regulatory agencies. Cadmium exposure has
also been linked to human prostate and renal
cancer, although this linkage is weaker than for
lung
cancer.
Other
target
sites
of
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cadmium carcinogenesis in humans, such as
liver, pancreas and stomach, are considered
equivocal. It has been well established that
cadmium having a long biological half-life of
approximately 20-40 years, accumulates in the
human body and causes toxicity2. The main
contributors of cadmium to the atmosphere are
industrial and agricultural sources, cigarette
smoke, lead smelting, nickel cadmium battery
manufacturing and so on3. Humans get
exposed to cadmium either through industry or
through diet4. The injurious effect of cadmium is
related with diverse clinical manifestations like
renal and hepatic dysfunctions, bone diseases,
anemia, pulmonary edema, testicular damage
and immune toxic effects along with the
alterations of the lipid profile5. Acute Cd
exposure results in hepatocellular damage,
while chronic Cd intoxication results mainly in
renal diseases. When ingested, the intestine
absorbed Cd reaches the liver through portal
circulation and is subsequently taken up from
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the sinusoidal capillaries to the hepatocytes.
Injury occurring due to direct toxic effect of the
metal poses a variety of disruption of the
hepatocytes6.
Virgin coconut oil (VCO) has been
consumed worldwide for various health-related
reasons and some of its benefits have been
scientifically evaluated. Virgin coconut oil (VCO)
is the finest and purest grade of coconut oil
available. VCO is increasingly getting the
reputation of being the most versatile and
healthiest oil in the world. Virgin coconut oil
when consumed, turns to monolaurin, a
chemical compound which is believed to
increase immunity against viruses, bacteria,
fungus, parasites and other pathogens7.There
are few studies which have shown the beneficial
property of virgin oil such as anti-inflammatory,
antiviral, antidiabetic and antioxidant property8.
Arunima et al in their study found that the
beneficial role of virgin coconut oil in improving
antioxidant status, prevented lipid and protein
oxidation9. Antioxidants protect the tissue from
oxidative stress. Several studies are aimed at
antioxidant therapy to prevent cadmium induced
liver damage10. There are not much studies on
role of virgin coconut oil on cadmium induced
hepatic toxicity. Moreover, it is also seen that
increasing environmental exposure to cadmium,
currently existing occupational exposure and
the prevalence of tobacco smoking, has
resulted in increase in the risk of cadmium
induced toxicity. Hence, present study is aimed
to study whether pretreatment with virgin
coconut oil will be helpful in reducing cadmium
induced liver damage.
AIMS & OBJECTIVES:
1. To study the effects of cadmium toxicity on
liver in rats.
2. To study the effects of pre-treatment with
virgin coconut oil on cadmium induced liver
damage in rats.
Materials and methods
Institutional ethics committee clearance
was obtained before beginning the experiments.
Healthy adult Albino rats of Wistar strain,
approximately 150-200 gm body weight(bw),
aged 2-3 months were ordered from the central
animal house of our institution. They were
housed in the central animals’ house at the
laboratory under controlled conditions of
Volume ∙ 14 ∙ Number ∙ 3 ∙ 2021

Hepatoprotective Role of Virgin Coconut Oil
Sanjana Basavanahally Lokesha and et al

temperature and light, with normal rat feed and
drinking water.
Animals were divided into the following
groups with 6 rats in each group;
Group 1: Control Group (rats were injected with
single dose of 0.9% NaCl intraperitoneally) and
sacrificed after 15 days.
Group 2: (Virgin Coconut Oil treated group)
Rats were orally treated with VCO (of 2ml/kgbody weight) every day for 30 days and
then sacrificed.
Group 3: (Cadmium treated Group) Rats were
injected with single dose of 1mg/kg bodyweight
cadmium chloride intraperitoneally and were
sacrificed after 15 days
Group 4: (Virgin coconut oil+ cadmium treated
group) Rats were pretreated with virgin coconut
oil (2ml/kg bw) for 30 days and then were
injected with single dose of 1mg/kg bodyweight
cadmium. Rats were sacrificed 15 days after
cadmium administration
After desired protocol, animals were
anesthetized by giving suitable anesthesia
(ketamine) according to the body weight. Liver
was removed and stored for histopathological
parameters.
Blood sample was collected by cardiac puncture
for biochemical estimation like serum SGPT and
SGOT.
Preparation of Virgin Coconut oil.
Virgin coconut oil (VCO) was separated from
the coconut as follows: The fresh coconut meat
was shredded and then cold-pressed to make
coconut milk. The coconut milk was fermented
for 48 hours, whereupon the oil naturally
separated out from the milk, producing crystal
clear oil. This unique process means that the
pure oil will not have a coconut taste or odour.
The virgin coconut oil was filtered and kept in a
refrigerator.
Statistical Analysis
The data was expressed as mean + SD
from 6 animals per group. Analysis was done by
using the students unpaired t- test and the
Mann-Whitney U test. Statistical package SPSS
version 17.0 was used to do the analysis.
Significance of the test was set at p<0.05.
Results
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Effects of virgin coconut oil pretreatment on liver damage induced by
cadmium

Table 1. Effect of virgin coconut oil treatment on
liver damage induced by cadmium chloride.
Mean ± SD, n=6 in each group. ***p<0.001 Gr.III
compared to Gr.I & Gr.II. NS= not significant,
Gr.IV compared to Gr.III.
Results of the present study showed that
there was significant (P<0.001) increase in the
level of SGPT and SGOT in cadmium treated
group (Gr.III) compared to Gr.I and Gr.II. Pretreatment with virgin coconut oil (Gr.IV) showed a
decrease in the level of SGPT compared to
cadmium treated rats but it was not statistically
significant. The level of SGOT was significantly
(p<0.05) lower in Virgin pre-treated rats prior to
cadmium administration (Gr.IV), compared to
cadmium administered rats (Gr.III) (Table: 1)
Histological results of the liver:

Figure:1. Photomicrograph of liver of control
animal showing single cell thick liver cells, normal
sinusoids,
and
portal
triad
(PT)(Gr.I).
(Hematoxylin & Eosin. 40X).

Volume ∙ 14 ∙ Number ∙ 3 ∙ 2021

Figure 2. Photomicrograph of liver of VCO
treated animal showing single cell thick liver cells,
normal sinusoids, and portal triad (PT) (Gr .II).
(Hematoxylin &Eosin. 40X).

Figure 3. Photomicrograph of liver of treated with
cadmium showing disrupting liver cell plate with
infiltration and inflammation (Gr.III). (Hematoxylin
&Eosin. 20X).

Figure 4. Photomicrograph of liver of pre-treated
VCO prior to cadmium administration, showing
normal liver cell plate with minimal infiltration
(Gr.IV). (Hematoxylin &Eosin. 40X).
Page 1187

Journal of International Dental and Medical Research ISSN 1309-100X
http://www.jidmr.com

Liver section in normal control rats (Gr.I)
and virgin treated rats showed normal
hepatocytes, sinusoids and portal triads (Figure:
1 & 2). But, in cadmium treated rats (Gr.III) the
liver histology showed crowed hepatocytes with
inflammation and infiltration (Figure: 3). The
photomicrograph of the liver section of rats pretreated with virgin coconut oil (Gr.IV) showed
normal liver cells with minimal infiltration (Figure:
4).
Discussion
Cadmium (Cd), as known, is a heavy
metal and a major environmental toxicant.
According to Toxic Substances and Disease
Registry, Cd is ranked the 7th toxic metal. It has
been well established that cadmium having a
long biological half-life of approximately 20-40
years, accumulates in the human body and
causes toxicity, giving way to impairment of the
reproductive organs of adults, liver, kidney
etc2.,20
SGPT and SGOT are the liver specific
enzyme. Acute liver injury is known to cause high
levels of SGPT and SGOT11,12. Serum SGPT
and SGOT are the most sensitive markers of liver
damage because they are cytoplasmic in location
and are released into the circulation after
hepatocellular damage13,14. In accordance
previous studies, results of our study also
showed a significant increase in the SGPT and
SGOT in cadmium treated rats showing the
damaging effects of cadmium on the rat liver. In
the present study, biochemical results were
supported by histological results where
hepatocytes showed inflammation and infiltration
due to damage caused by cadmium
administration. These findings are very similar to
findings observed by Sharma RK in his study13.
The evolutionary survival process has
provided aerobic organisms with protective
systems to neutralize the oxidative effect of
oxygen and its reactive metabolites. These selfsustained protective components are called as
“antioxidant
protective
systems”15,16.
Antioxidants do their function either by quenching
of electron mobility, scavenging free radicals or
by breaking free radical chain reaction. Some
recent studies have shown that virgin coconut oil
(VCO) has varied degree of beneficial properties
such as antiviral, antibacterial, anti-fungal, antiinflammatory, antidiabetic, anti-obesity, antiVolume ∙ 14 ∙ Number ∙ 3 ∙ 2021
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ulcerogenic, analgesic and antipyretic, and
antioxidant properties7,8. Arunima et al in their
study found that the beneficial role of virgin
coconut oil in improving antioxidant status,
prevented lipid and protein oxidation9. A study
conducted by Arunskaran et al reported that
virgin coconut oil can be used as a nutraceutical
against hepatosteatosis17. Previous studies
have also presented that polyphenols isolated
from VCO prevent Cd-induced lipid abnormalities
and cardiovascular risk ratios by improving
antioxidant defense systems 18,19. In the
present study, pre-treatment with virgin coconut
oil prior to cadmium administration was helpful in
attenuating liver damage induced by cadmium
chloride.
Conclusions
Biochemical and histological results of the
present
study
proved
that
cadmium
administration lead to damaging effect on the
liver, while Virgin coconut oil showed protective
role in attuning cadmium induced liver damage.
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