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ABSTRACT
Objective: The aim of the present study was to evaluate the anti-inflammatory effect and in vitro antioxidant potential of ethyl acetate (EAELA) and
ethanol (EELA) extracts of dried leaves of Luffa acutangula (var) amara.
Methods: Anti inflammatory effect was evaluated by carrageenan induced hind paw edema and cotton pellet granuloma models. Anti oxidant effect
was evaluated applying in-vitro models were the free radical scavenging activity was measured. Models applied were 1, 1-diphenyl-2-picrylhydrazyl
hydrochloride (DPPH) reduction method, lipid Peroxidation method, reduced glutathione and nitric oxide scavenging method. Two dose levels 250
and 500 mg/kg, p.o were applied for both the extracts.
Results: Both extracts at both dose levels were found to possess significant anti-inflammatory effect in acute and chronic models. The EELA and
EAELA extracts at 25 to 800 mcg/ml concentrations showed significant anti-oxidant effect in Nitric Oxide and DPPH models. Significant inhibitory
activity on lipid peroxidation and glutathione reduced assay were observed. Reactive oxygen species scavenging and lipid peroxidation inhibition
activities indicate that Luffa acutangula might be valuable natural antioxidant source.
Conclusion: The results obtained from this study indicate that the tested extracts have potential anti-oxidant and anti-inflammatory activity.
Keywords: Luffa acutangula (var) amara, Carrageenan, Cotton pellet granuloma, Anti-oxidant.

INTRODUCTION
Current treatment for inflammatory diseases is limited to use of
steroidal and Non-steroidal anti-inflammatory drugs (NSAIDs).
NSAIDs exerts their effects by inhibiting the metabolism of
arachidonic acid, by both cyclooxygenase and lipoxygenase enzyme
pathway.[1] Despite their widespread use, NSAIDs are often
associated with severe adverse effects; the most common being
gastrointestinal bleeding[2] For this reason, safer compounds with
fewer side effects are needed.
Luffa acutangula (var) amara is an annual herb found in all parts of
India, especially on the western peninsula and Ceylon[3]. This plant
is used as a laxative, carminative and intestinal tonic. Moreover, it
serves as a cure for “vata”, “kapha”, biliousness, anemia, liver
complaints, leucoderma, piles, bronchitis and acites. It also assuages
the effects of uterine, vaginal tumors and tuberculous glands. It is
also said to be useful in asthma. The kernel of the seeds is used to
treat dysentery[4,5]. The plant has pharmacological actions like
demulcent, diuretic, bitter tonic, nutritive and expectorant[6] and
immuno-modulatory and anti-tumor activities[7]. It is also effective
in leprosy, glandular conjunctivitis, ring worm infestation and
dermatopathy[8]. Review of literature did not show any report
about the potential anti-inflammatory and in vitro antioxidant effect.
Hence, in the present study, the possibility of anti-inflammatory and
in-vitro antioxidant effect of leave extracts of Luffa acutangula (var)
amara were evaluated in Carrageenan-induced paw edema and
Cotton pellet granuloma in acute and chronic inflammation models
in rats and free radical scavenging activity on different in vitro
models like DPPH, lipid peroxidation, reduced glutathione and nitric
oxide scavenging models.
MATERIALS AND METHODS
Plant collection and identification
The fresh leaves of Luffa acutangula (var) amara were collected
from the gardens in Courtallum, Tirunelvelli dist, in July and August2004. The plant was identified and authenticated by Dr. P.
Jayaraman, Botanist, Plant anatomy Research Centre, West
Tambaram, Chennai-600045. A voucher specimen was deposited in

the Department of Pharmacology, C. L. Baid Metha College of
pharmacy, Chennai, Tamil Nadu. (Voucher no-205/ 2004).
Chemicals required
All the chemicals used in this study were of analytical grade.
Carrageenan, 1,1-Diphenyl-2-picrylhydrazyl hydrochloride (DPPH),
5,5-dithio-bis-(2-nitrobenzoic acid) (DTNB), naphthyl ethylene
diamine dihydrochloride (NEDDH) were obtained by Sigma
Chemicals Company, USA. Thiobarbituric acid (TBA), trichloro acetic
acid (TCA) and sulphonilamide were obtained from SD fine Research
Lab, Bombay, India.
Preparation of extract
Leaves were collected, dried under shade, coarsely powdered and
extracted with ethanol and ethyl acetate using soxhlet extractor.
Extracts were dried under reduced pressure using a rotary flash
evaporator and stored between 0-4°C protected from sunlight until
further use. The percentage yield of ethanol (EELA) and ethyl
acetate (EAELA) extract were found to be 11 % w/w and 9 % w/w.
The extracts were used for the pharmacological studies by
dissolving in 0.5 % v/v Tween 80.
Phytochemical Study
The EELA and EAELA leaves were subjected to preliminary
phytochemical screening for various plant constituents[9,10].
Animals
Colony in bred strains of Wistar rats of both sex weighing (180250g) were used for the pharmacological studies. The animals were
kept under standard conditions (day/night rhythm) 8.00 am to 8.00
pm (12 hrs), 22°C room temperature, standard pelleted diet
(Hindustan Lever, Bangalore) and water ad libitum. The animals
were housed for one week in polypropylene cages prior to the
experiments to acclimatize to laboratory conditions. Rats were
divided into groups. Each group containing six animals and were
kept in different cages. Animals were selected at random and both
sexes were used. The experimental protocol was approved by the
Institutional Animal Ethics Committee (IAEC). Approval No: IAEC XI-
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20/CLBMCP/2004-2005; Dated 7.7.2004.
ANIMALS STUDIES
Acute toxicity studies

supernatant was separated and mixed with 1.5 ml of 0.67 %
thiobarbituric acid (TBA) in 50 % acetic acid. The mixture was
heated in boiling water bath. The intensity of pink coloured complex
was measured at 535 nm in a spectrophotometer (Schimadzu1601).

Acute oral toxicity study was performed as per OECD-423 guidelines
(acute toxic class method),[11]. Wistar rats (n = 6) of either sex
selected by random sampling technique were used for acute toxicity
study. Selected rats were fasted overnight from food providing only
water, after which the extracts were administered orally at the dose
level of 5 mg/kg body weight by gastric intubation and observed for
14 days. If mortality was observed in 2 out of 3 animals, then the
dose administered was assigned as toxic dose. If mortality was
observed in 1 animal, then the same dose was repeated again to
confirm the toxic dose. If mortality was not observed, the procedure
was repeated for further higher doses such as 50, 300 and 2000
mg/kg body weight.

Assay of Reduced glutathione

In vivo anti-inflammatory evaluation

DPPH scavenging activity was measured according to the
method[17]. To an ethanolic solution of DPPH (0.2mM, 2.7ml), 0.3
ml of test extracts in ethanol at different concentration (25-800
μg/ml) were mixed. The mixture was shaken vigorously and allowed
to reach a steady state at room temperature for 1 h. Decolorization
of DPPH was determined by absorbance at 517 nm. Equal amount of
ethanolic solution of DPPH was using as a blank.

Carrageenan induced paw edema
Rats were divided into six groups of six animals each. Inflammation
was induced as described previously[12,13]. All rats were fasted
overnight with water ad libitum and grouped as mentioned below.
Edema was induced by injecting 0.1 ml of 1 % w/v carrageenan in
normal saline into the sub plantar site of the right hind paw of each
rat. Group I served as normal control rats receiving 5 ml/kg of 0.5 %
v/v Tween 80 per oral, Group II and Group III were administered
with EELA 250 and 500 mg/kg, p.o. respectively, Group IV and
Group V given EAELA 250 and 500 mg/kg, p.o. respectively, and
Group VI Standard drug (Indomethacin 5mg/kg) 1h prior to
carrageenan administration. The different dose levels were
administered after dispersing in 0.5% v/v Tween 80 orally. The
swelling of paw volume was measured every hour up to 5 hrs by
dipping the right hind paw of all rats into mercury column and
measuring the mercury displacement by using plethysmograph (Ugo
Basile, Italy).

Reduced glutathione was determined according to the method[16].
Liver homogenate with different concentrations of extract (25 - 800
μg/ml) were mixed with 0.5 ml of trichloro acetic acid in 0.1 mM
sodium ethylene diamine tetra acetate (EDTA). The sample was
mixed and centrifuged at 3000 rpm for 10 min. Supernatant was
mixed with 2.5 ml of 0.1 M Phosphate buffer (pH 8). The colour
developed by adding 100 μl of 0.01 % 5, 5-dithio-bis-(2-nitrobenzoic
acid) (DTNB). Absorbance was measured at 412 nm.
DPPH (1, 1 Diphenyl, 2 picryl hydrazyl) Radical Scavenging
Activity

Nitric oxide scavenging;
Nitric oxide scavenging activity was determined according to the
method[18]. Sodium nitroprusside (5 mM) in phosphate buffer
solution was mixed with different concentrations of extracts (25 to
800 μg/ml) and incubated at 25oC for 30 min. Vehicle used devoid of
the test substance was used as control. After 30 min, 1.5 ml of Griess
reagent (1 % sulphonilamide, 2 % phosphoric acid, and 0.1 %
naphthyl ethylene diamine dihydrochloride) the absorbance of the
chromospheres formed during diazotization of the nitrite with
sulphanilamide and subsequent coupling with naphthyl ethylene
diamine was measured at 546 nm.

Cotton pellet granuloma

STATISTICAL ANALYSIS

Chronic inflammation was induced as described previously in
literature[14]. The effect of the extracts on exudative and
proliferative inflammation by forming the granuloma pouch was
evaluated. The granuloma was produced by implanting the sterilized
cotton (weight 20 ± 1mg) pellet subcutaneously in the ventral region
of the groin under ether anaesthesia. Group I rats were given 5ml/kg
of 0.5 % v/v Tween 80 per oral, Group II and III were given EELA
250 and 500 mg/kg, Group IV and V administered EAELA 250 and
500 mg/kg orally, and Group VI received standard drug
(Indomethacin 5 mg/kg) The animals were treated for 7 days. The
animals were sacrificed on 8th day the pellets surrounded by
granuloma tissue were removed. The moist pellets were weighed
then dried at 60oC for 24hrs. Dried pellets were weighed and the
anti-proliferative effect was compared with that of positive and
negative control groups.

The data represents mean ± SEM. Results were analysed statistically
by ANOVA followed by Dunnet’s‘t’ test using SPSS software student’s
version. The difference was considered significant when p<0.05.

In vitro antioxidant studies
Preparation of liver homogenate:
Rats from the chronic model study were used for this procedure. At
end of the above study, the liver was dissected immediately,
removed and washed with ice-cold saline, and a 10% w/v
homogenate was prepared using 0.1M Tris-Hydrochloride buffer, pH
7.4 and centrifuged at 3000 rpm for 10 minutes. The supernatant
was used for the assay of lipid peroxidation and reduced
glutathione.
Lipid peroxidation
Lipid peroxidation in the liver homogenate was determined by
measuring the amounts of malondialdehyde produced[15]. Lipid
peroxidation was initiated by adding 100 µl of 15 mM ferrous
sulphate (FeSO4) and 3 ml of liver homogenate. After 30 min, 100 µl
of this reaction mixture was taken in a tube containing 1.5 ml of 10
% Trichloro acetic acid. After 10 min, the tubes were centrifuged and

The percentage inhibition was calculated as –
% inhibition = Control-Test X 100
Control
RESULTS
Phytochemical screening
Preliminary phytochemical screening of the EELA and EAELA
showed the presence of alkaloid, carbohydrate, flavanoids, glycoside,
saponin, terpenes, protein, tannins, phenols, gums and mucilage.
Acute toxicity study
EELA and EAELA were screened for acute toxicity and were found to
be free from toxicity at the dose of 2000 mg/kg. p.o.
Anti-inflammatory activity
EELA and EAELA were found to exhibit significant action in both
phases of acute inflammation. The mean increase in paw edema
volume was about 0.40 ± 0.009 ml in the Group I- vehicle treated
control rats. The percentage inhibition observed after treatment
with (Group II and III) EELA at doses of 250 and 500 mg/kg were
67.6% and 72.5% respectively after 5th hrs after Carrageenan
administration. At a dose of 250 and 500 mg/kg of EAELA (Group IV
and V), edema formation was inhibited to an extent of 62.5% and
65% at 5th hrs after Carrageenan administration, respectively when
compared with the control group. However, the standard drug,
Indomethacin 5mg/kg, p.o. (Group VI) showed inhibition of edema
to an extent of 75% at 5thhrs after Carrageenan administration.
Results in Table 1.
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Table 1: Anti-Inflammatory activity of EELA and EAELA on Carrageenan Induced Paw Edema
Groups
I
II
III
IV
V
VI

Paw volume in ml/h
1
2
0.18 ± 0.005
0.26 ± 0.006
0.15 ± 0.01
0.18 ± 0.005
0.15 ± 0.003
0.19 ± 0.002
0.17 ± 0.006
0.21 ± 0.004
0.16 ± 0.007
0.18 ± 0.002
0.14 ± 0.04
0.17 ± 0.006

% inhibition
3
0.32 ± 0.007
0.23 ± 0.02
0.18 ± 0.014*
0.20 ± 0.09*
0.16 ± 0.002*
0.15 ± 0.007*

4
0.36 ± 0.004
0.21 ± 0.07**
0.16 ± 0.004**
0.18 ± 0.04**
0.14 ± 0.004**
0.13 ± 0.005**

5
0.40 ± 0.009
0.13 ± 0.03***
0.11 ± 0.03***
0.15 ± 0.007***
0.14 ± 0.032***
0.10 ± 0.006***

-67.5
72.5
62.5
65
75

Units: ml/h the values are expressed as mean ± SEM from 6 animals in each group. % Inhibition shown in result of comparison Groups II, III, IV, V
and VI versus Group I. *p<0.05, **p<0.01 and ***p<0.001.
Table 2: Anti-Inflammatory Activity of EELA and EAELA on Cotton Pellet-Granuloma
Groups
I
II
III
IV
V
VI

Weight of cotton pellet granuloma in (mg)
Wet weight
Dry weight
369.3 ± 6.75
298.8 ± 3.04
344 ± 4.03
168.17±7.9***
324.2 ± 1.62
128.6 ± 3.05***
334.2 ± 4.87
189.5 ± 4.86**
342.2 ± 1.62
142.6 ± 3.05***
287.4 ± 4.92
108.2 ± 1.88***

% Inhibition
-43.5
56.9
36.5
52
63.8

Values are expressed as ml, are mean ± SEM from 6 animals in each group.% inhibition shown 5 comparison of Groups II, III, IV, V and VI versus
Group I. **p<0.01 and ***p<0.001.
The effects of EELA and EAELA and standard on cotton pellet
granuloma in rats shown in Table 2. At dose of 250 and 500 mg/kg
of EELA (Group II and III) and EAELA (Group IV and V) and standard
5 mg/kg (Group VI), the granuloma formation was inhibited

markedly when compared with the control group. On dried weight
basis, EELA exhibited a maximum inhibition of 43.5%, 56.9%.
EAELA exhibited a maximum inhibition of 36.5%, 52% and standard
drug 63.8 % respectively.

Table 3: In-Vitro Antioxidant Potential of EELA and EAELA
Concentration
(µg/ml)

25
50
100
200
400
800
IC50 (µg/ml)

Free radical scavenging in rat liver homogenates
(% inhibition)
Lipid-Peroxidation
Reduced glutathione
EELA
EAELA
EELA
EAELA
5.28 ± 0.73
5.78 ± 0.52
5.08 ± 0.02
4.04 ± 0.15
13.77 ± 0.98
10.79 ± 0.35
14.94 ± 0.04
10.40 ± 0.11
26.00 ± 0.80
18.86 ± 0.69
22.67 ± 0.04
17.29 ± 0.03
36.60 ± 0.36
27.69 ± 0.93
30.22 ± 0.08
23.61 ± 0.17
47.71 ± 0.24
34.70 ± 0.54
38.85 ± 0.05
31.95 ± 0.12
60.95 ± 0.91
44.98 ± 0.24
51.09 ± 0.04
38.41 ± 0.08
560.76±1.50
824.32±4.56
702.29±0.54
988.65±1.41

Free radical scavenging activity (% inhibition)
DPPH
EELA
4.08 ± 0.03
15.06 ± 0.98
25.98 ± 0.80
35.3 ± 0.36
44.27 ± 0.24
62.56 ± 0.91
538.28±0.53

EAELA
3.61 ± 0.15
9.91 ± 0.24
16.8 ± 0.14
22.8 ± 0.66
34.8 ± 0.23
42.6 ± 0.24
824.11±0.36

Nitric oxide scavenging
EELA
EAELA
5.00 ± 0.24
4.62 ± 0.11
10.80 ± 0.39
14.40 ± 0.35
22.54 ± 0.84
20.07 ± 0.32
35.44 ± 0.31
28.67 ± 0.15
43.83 ± 0.32
38.95 ± 0.22
59.60 ± 0.23
45.68 ± 0.32
575.88±1.62
784.00±3.03

Values are expressed as %, are mean ± SEM from 6 replicate
In vitro antioxidant studies
The percentage inhibition after EELA and EAELA were found to be
60.9% and 44.9% respectively. The percentage inhibition of GSH
assay for EELA and EAELA were found to be 51.1% and 38.4%
respectively. DPPH scavenging activity showed the percentage
inhibition of EELA and EAELA were found to be 62.6% and 44.6%
respectively. The scavenging of nitric oxide EELA and EAELA was
concentration dependent and the percentage inhibition was found to
be 59.6% and 45.7% respectively. Results in Table 3.
DISCUSSION
The preliminary phytochemical screening of Luffa acutangula (var)
amara showed the presence of phytoconstituents like flavanoids,
alkaloids, saponin and glycosides .In both extracts the biological
activities of plant constituents are complex. Hence the antiinflammatory and antioxidant activity of both extracts may be
attributed to the complex pharmacological action of
phytoconstituents present in the extracts, particularly flavanoids.
Leaves extracts of Luffa acutangula (var) amara has been widely
used as a folkloric medicine for the treatment of diseases.
Carrageenan induced paw oedema, a classical models of acute
inflammation has been widely used in the study of steroid and nonsteroidal anti-inflammatory drugs[19,20]. The primary test to acute
phase of inflammation screen new anti-inflammatory agents to
measures the ability of a compound to reduce local edema induced

in the rat paw by injection of an irritant agent [21]. The edema
depends on the participation of kinins and polymorphonuclear
leukocytes with their pro-inflammatory factors including
prostaglandins[22]. The paw edema induced by sub planter injection
of carrageenan in rat is biphasic response[23]. The initial phase
observed around 1hr, is attributed to release of histamine,
serotonin. The second, accelerating, phase of swelling is due to the
release of prostaglandins like substances. It has been reported that
the second phase of edema is sensitive to both clinically useful
steroidal and non-steroidal anti-inflammatory agents[24]. The
extracts of Luffa acutangula (var) amara is effective in that it
inhibited the 3rdhr of the carrageenan induced inflammation. The
release of prostaglandins at the 3rdh is already documented
hypothesis. Thus the plant mediated it anti-inflammatory activity by
inhibiting the PG synthesis. It was also observed that, both extracts
evaluated are effective in reducing chronic inflammation. Cottonpellet induced granuloma in rats a chronic model of inflammation
has been utilized to assess the activity of anti-inflammatory drugs on
proliferative phase of inflammation[25]. Chronic inflammation is a
reaction arising when the acute response is insufficient to eliminate
pro-inflammatory agents. Chronic inflammation induces a
proliferation of fibroblast and the infiltration of neutrophils and
exudation[26,27]. Chronic inflammation occurs by means of the
development of proliferative cells. NSAIDs cause decrease in
granuloma tissue arising as a result of cellular reaction, which is
released by inhibiting granulocyte infiltration following foreign body
implantation[28]. Therefore in chronic anti-inflammatory model of
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cotton pellet, effect of EELA and EAELA may be by inhibiting the
activity of macrophages and the formation of fibrosis. The EELA and
EAELA possess significant anti-inflammatory effects in laboratory
animals at the doses investigated. The results support the traditional
use of this plant in some painful and inflammatory conditions and
also suggest the presence of biologically active principals i.e.
flavanoid glycosides, cucurbitacin, saponins, proteins and
carbohydrates. Several flavonoids and saponin glycosides isolated
from medicinal plants have been discovered to possess significant
analgesic and/or anti-inflammatory effects[29]. Therefore, it is
possible that the anti-inflammatory effects observed with Luffa
acutangula (var) amara may be attributed to its flavonoids and
saponin glycoside components, shown to be present during
phytochemical screening. Further studies are in progress to isolate
and characterize the active principles of the extract. The protective
effect of EELA and EAELA against oxidative stress induced cell
damage in-vitro experiments are carried out. Lipid peroxidation
(LPO) is a free radical induced process leading to oxidative
deterioration of polyunsaturated lipids. A large number of toxic
byproducts are formed by lipid peroxidation, which acts as toxic
second messengers[30]. The free radical species formed are capable
of oxidizing sulfhydryl moieties of protein leads to protein
fragmentation and loss of cell viability. The extract showed
significant protection against ferrous sulphate induced LPO. The
peroxides formed can further be degraded by Fenton type reaction
in presence of ferrous ions. It is generally assumed that ability of the
plant phenolic compounds such as flavanoids to chelate iron in the
LPO system is essential for their antioxidant property. Hence the
tested extracts may have the ability to chelate ferrous ion.

manuscript.

Reduced glutathione is a non-enzymatic mode of defense against the
free radicals. The thiol groups especially of cysteine and glutathione
are important for lymphocyte function[31]. The extracts are
significantly inhibited the oxidation of reduced glutathione which
mediated by free radicals. The free radical scavenging activity was
evaluated based on the ability to quench the synthetic DPPH. This
assay provided useful information on the reactivity of the compounds
with stable free radical[32]. Because of the odd electrons DPPH shows
an absorption band at 517nm in the visible spectrum (deep violet
color). As this electron becomes paired off in the presence of free
radical scavenger, the absorption vanishes and the resulting
discoloration is stoichiometric with respective to the capacity of the
test compound to scavenge free radical independently. The results
revealed that the test extract have compounds which may be electron
donors and could react with free radicals to convert them to more
stable product and terminate chain reaction. Nitric oxide (NO) has
been implicated in a number of pathogenesis. Excess of NO has been
associated in a several aliments like circulatory shock, stroke, and
inflammation. NO generated at high levels by activated macrophages
and neutrophils are important cytotoxic molecule in human immune
defense[33]. NO generated from sodium nitroprusside in aqueous
solution spontaneously generates nitric oxide that interacts with
oxygen (O2) to produce nitric ions which is estimated by Griess
reagent. Extracts inhibits nitrite formation by competing with O2 to
react with nitric oxide[34]. The chromophore formation is not
complete in the presence of both extracts, which scavenges NO and
hence absorbance decreases as concentration of EELA and EAELA
increases in dose dependent manner. Flavanoids have certain health
effects and their anti-oxidant, free radical scavenging, anti mutagenic
and anti-carcinogenic properties are well known[35,36]. Therefore, it
is possible that the anti-oxidant effects observed with Luffa acutangula
(var) amara may be attributed to its flavonoids and saponin glycoside
components, shown to be present during phytochemical screening.
The results of the present study showed that EELA and EAELA are
potent inhibitors of acute and chronic inflammation. The mechanism
of the effects may depend on the formation of several inflammation
mediators. Further studies are in progress to isolate and characterize
the active principles of the extract.
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