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ABSTRACT
Present investigation was designed to evaluate hydro-ethanolic extract of roots of Gloriosa superba against combined

exposure to alcohol and LPS induced splenic injury in rats. Thirty female albino rats were divided into five groups having six
animals in each. Splenic injury was induced by combined exposure to alcohol and lipopolysaccharide (LPS) and 50, 100 and
200 mg/kg dose of extract of Gloriosa superba was evaluated for its efficacy. Combined exposure to alcohol and LPS significantly
decreased total proteins but significantly increased triglycerides, cholesterol and lipid peroxidation process in spleen tissues,
indicating metabolic perturbance and peroxidative cellular damage. Co-exposure to alcohol and LPS significantly decreased
activity of superoxide dismutase, catalase, glutathione reductase, glutathione peroxidise, glucose-6-phosphate dehydrogenase
as well as diminished reduced glutathione level in splenic tissue samples indicating exhaustion of endogenous antioxidant
pool and development of oxidative stress. Conjoint administration of extract of Gloriosa superba at all the three doses offered
significant protection in studied endpoints and maintained their values towards their respective control in dose dependent
manner. It may be concluded that hydro-ethanolic extract of Gloriosa superba has potential to protect splenic injury by modulating
endogenous antioxidants pool due to antioxidant phytochemicals present in extract.
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Introduction
Co-exposure to alcohol and bacterial endotoxin,

lipopolysaccharides (LPS) are very common in rural areas
where societal alcoholism and unhygienic conditions
prevail, which induce oxidative stress in population.
Oxidative stress is defined as a status of an imbalance
between cellular anti-oxidative capacity and reactive
oxygen species (ROS) formation caused by deregulation
of antioxidant system10. Alcohol-induced oxidative stress
is linked to metabolism of ethanol involving both
microsomal and mitochondrial systems. Ethanol
metabolism is directly involved in the production of reactive
oxygen species (ROS) and reactive nitrogen species
(RNS)6. The LPS are amphiphilic molecules that are
localized in the outer leaflet of the outer membranes of
Gram-negative bacteria9. Combined exposure to alcohol
and LPS produces multiple organ damage, including
splenic injury, which consequently lead to immune

dysfunction, hemopoetic disorder and many other health
issues. Despite of important functions of several vital
organs in an organism, the spleen plays multiple
supporting role in body. It acts as a filter for blood as part
of the immune system. Old red blood cells are recycled
in the spleen and platelets and white blood cells are stored
there. The spleen also helps to fight certain kinds of
bacteria that cause pneumonia and meningitis. Bacterial
infection triggers a response that involves production of
inflammatory mediators such as cytokines26. In contrast
to the general decrease in hypothalamic cytokine
expression in LPS-pre-treated rats, an increase in most
cytokines was observed in the spleen20.

Nature has been a source of medicinal agents for
thousands of years. Herbal medicine represents one of
the most important fields of traditional medicine all over
the world11. The Gloriosa superba Linn. has important
place in the Indian medicine, which cures many
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Fig. 1: Effect of Gloriosa superba on spleen tissue biochemistry
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ailments23. It is known as ‘Malabar glory lily’ in English,
‘Kalihari’ in Hindi, ‘Agnisikha’ in Sanskrit and its trade
name is ‘Glory lily’19. The medicinal values of plants lie in
some chemical substances that produce a definite
physiological action on human body8.

Thus, this study was designed to evaluate
therapeutic potential of Gloriosa superba Linn. against
combined exposure to alcohol and LPS induced splenic
injury in rats.

Materials and Methods
Animals and chemicals:

Female albino rats of Wistar strain (160 ± 10 g of
body weight) were used in this study. They were housed
under standard husbandry conditions (25 ± 2°C
surrounding temperature, 60-70% of relative humidity and
12 hours of photoperiod) and had free access to standard
rat feed and drinking water ad libitum. Chemicals were
procured from Sigma Aldrich, SRL and Himedia
Laboratiories, Ltd., India.

Preparation of plant extract:

Gloriosa superba was procured from standard
dealer of medicinal plants and herbs and further
identification of plant was made by senior botanist of the
university. Roots of the plant were washed repeatedly
with distilled water to remove dust, air dried in shade at
room temperature, cut into small pieces and powdered
for extraction. Hydro-ethanolic extraction was carried out
in 70% ethanol using accelerated solvent extraction
machine (DIONEX-ASE-150, at 20°C and 15 atm
pressures). Obtained extract was further air dried at room
temperature and stored at 4°C for further use. Doses of
Gloriosa superba extract were prepared in 1% gum acacia
and administered to animals at 50, 100, and 200 mg/kg.

Experimental design:

Animals were simultaneously randomized into 5
groups having 6 animals in each group and administered
as follows:

Group I: Control (Vehicles only)

Group II:Alcohol (40%; oral, daily for 6 days) + LPS (10
µg/kg; ip, only on 6th day)

Group III: Alcohol+LPS (as in group II) + G. superba
(50 mg/kg; oral, daily for 6 days)

Group IV: Alcohol+LPS (as in group II) + G. superba
(100 mg/kg; oral, daily for 6 days)

Group V:Alcohol +LPS (as in group II) + G. superba (200
mg/kg; oral, daily for 6 days)

Animals of all the groups were euthanized under mild
ether anaesthesia after 24 h of last treatment. Spleen
was excised and stored at -20°C for further determination
of various endpoints.

Splenic Tissue Biochemistry:

Pre-determined portion of spleen tissue from each
animal was used for biochemical determination of total
proteins14, triglycerides17 and cholesterol27.

Splenic Antioxidant Status:

Spleen tissues were processed to determine lipid
peroxidation21, superoxide dismutase16, catalase1,
reduced glutathione5, glutathione reductase24, glutathione
peroxidase18 and glucose-6-phosphate dehydrogenase3.

Statistical Analysis: The results were expressed as the
mean ± standard error (SE) of the six animals in each
group. The data were subjected to statistical analysis
using a one-way analysis of variance (ANOVA)22 and
statistical significance was set at P d” 0.05. The data
were also subjected to Student’s t-test with statistical
significance set at P d” 0.05. In Figures 1 and 2, Symbol
# indicates significant versus control group at P<0.05;
symbol whereas, * indicates signif icant versus
LPS+alcohol exposed group at P<0.05

Results and Discussion
The spleen is hematopoietic and secondary

lymphoid organ, responsible for immune functions in body
and is also necessary for homeostasis and iron recycling
of red blood cells15. Any deviation from its regular
physiology may not only disturb immune dysfunction but
also perturb hematopoietic homeostasis that may lead
to acute multiple organ damage. Oxidative stress and
inflammation due to cytokine expressions play an
important role in pathogenesis of LPS induced spleen
injury20. Alcohol consumption represents an ever-
increasing global health burden worldwide; however,
exposure to nicotine or other agent alongwith alcohol
exerts additive toxic effects2. Lipid peroxidation is
responsible for free radical generation, which deteriorates
cellular structures13. Total protein and lipid analyses are
considered to be important biochemical assay for
determining protein/lipid constituent aspects in body
tissues/organ. In this study, combined exposure to
alcohol and LPS significantly decreased total proteins
but significantly increased triglycerides, cholesterol and
lipid peroxidation process in spleen tissues, indicating
metabolic perturbance and peroxidative cellular damage
(Fig. 1; A-D). Hydro-ethanolic extract of roots of Gloriosa
superba could reverse these endpoints towards their
respective control significantly and showed its therapeutic
potential in a dose dependent manner. All the three doses
were found to be significantly effective; however, 200 mg/
kg dose was found to be most potent. The pathological
process of alcohol-induced organ injury has been well
characterized by a broad spectrum of morphological
changes ranging from hyperlipidemia with minimal injury
to more advanced tissue damage. In the last two decades,
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Fig. 2: Effect of Gloriosa superba on antioxidant pool in spleen tissues
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there has been an explosive interest in the role of oxygen-
free radicals, more generally known as reactive oxygen
species, (ROS) and of reactive nitrogen species (RNS)
in experimental and clinical medicine4, 6. The particular
reaction of ROS with lipids is generally known as lipid
peroxidation, which is an indicator of oxidative stress in
patho-physiological conditions4. Effectiveness of extract
Gloriosa superba might be due to its antioxidant potential
to suppress lipid peroxidation processes and ability to
modulate metabolic processes in the body.

Alcohol-induced oxidative stress is linked to the
metabolism of ethanol involving both  microsomal and
mitochondrial systems. Ethanol metabolism is directly
involved in the production of ROS and RNS. These form
an environment favourable to oxidative stress that may
be suppressed with the use of herbal products7. In the
present investigation, co-exposure to alcohol and LPS
significantly decreased activity of superoxide dismutase,
catalase, glutathione reductase, glutathione peroxidise,
glucose-6-phosphate dehydrogenase as well as
diminished reduced glutathione level in splenic tissue
samples (Fig. 2; A-F). These variables form antioxidant
pool in the tissues and are responsible to combat
oxidative stress in the body. Hydro-ethanolic extract of
roots of Gloriosa superba helped in reversing activity of

this endogenous antioxidant pool towards their respective
control significantly and determined its therapeutic effects
against alcohol and LPS induced oxidative stress in spleen
in a dose dependent manner. This effect might be due to
various phytochemicals, including flavonoids and phenolics
present in extract. The 50, 100 and 200 mg/kg doses
were found to be significantly effective in this study;
however, 200 mg/kg dose may be said to be most potent
in bringing the values of studied parameters very near to
control. The results of this investigation were also
corroborated with previous studies where alcohol induced
oxidative stress6 was significantly reduced by treatment
of phytochemicals12, 25. It was also reported that Panax
notoginseng protect against alcoholic liver injury via
inhibiting ethanol-induced oxidative stress and gut-derived
endotoxin-mediated inûammation7, which are in support
of this investigation.

Conclusion
On the basis of the results evolved from this

scientific investigation, it may be concluded that hydro-
ethanolic extract of Gloriosa superba Linn. has potential
to protect combined exposure to alcohol and LPS induced
acute splenic injury by modulating endogenous
antioxidants pool due to antioxidant phytochemicals
present in extract.
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