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Abstract

Background: Arthritis is a disorder of change in joint architecture and ligament degeneration. Rheumatoid arthritis
is an autoimmune disorder in which body’s immune system targets own cells and degrade them. Martynia annua
L. has been used in Indian traditional therapies for the treatment of epilepsy, many types of inflammations,
respiratory infection, sore throat and wound. The objective of the present study was to determine anti-
inflammatory and anti-arthritic activities of M. annua ethanolic fruit extract.

Methods: The extraction was performed using ethanol as a solvent followed by phytochemical investigation of M.
annua ethanolic fruit extract. Antioxidant and anti-hyaluronidase enzyme inhibition activities was performed for the
fruit extract. In vivo anti-inflammatory of fruit extract was performed on Calotropis procera latex (CPL) induced paw
edema in rats using ibuprofen as standard. Inflammation was observed at 0, 1, 2, 4 and 6 h. In vivo anti-arthritic of
fruit extract was performed on Complete Freund’s adjuvant (CFA) induced arthritis in rats. Arthritis was observed at
0, 7, 14 and 21 day. X-Ray study was also performed for inflammatory and arthritic paw of rats.

Results: The qualitative phytochemical screening of fruit extract showed presence of flavonoids, terpenoids,
saponins, tannins, steroids, glycosides, proteins, carbohydrates, amino acids and polysaccharides. The antioxidant
activity of fruit extract was 49.1 as compared to standard 45.73 at 100 μl dose. The anti-hyaluronidase enzyme
inhibition activity of fruit extract was 84.60 as compared to standard 94.21 at 100 μl dose.
Conclusion: It is evident from the study that Martynia annua L. extract possess both antioxidant and hyalurinodase
inhibition activity at dose dependent manner as well as anti-arthritic and anti-inflammatory potential.
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Background
Arthritis comprises varieties of joint disorders such as
rheumatoid arthritis (RA), Osteoarthritis (OA) etc. those
affect one joint or multiple joints [1]. Arthritis can be
develop in anyone irrespective of gender, age and race
[2]. The common symptoms of arthritis include swelling,
tenderness and stiffness of joints as well as decrease the
range of motions. It can be ranged from mild to severe
conditions [3]. Person suffering from severe arthritis

shows inability to walk and move as well as unable to
perform daily activities [4]. It can cause permanent dam-
age of joint architecture and degeneration of ligament
[5]. RA is a systematic autoimmune disorder in which
host’s immune system targets their own cells [6]. RA has
been showing a global threat to many many healthy indi-
viduals. However, in India nearly 15% population i.e. 180
million people are affected from RA [7]. The prevalence
of RA is higher than other diseases like cancer and dia-
betes. It has reported that arthritis is ranked as second
most common cause of disability and considered as a
significant contributor to global disability burden [8].
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The incidence of RA is progresses with age and the
peak is observed between the age groups of 35 and 50
years. Further the research data revealed that the glo-
bally incidence of RA is estimated as 3 in each 10,000
people [9]. The conventional treatment options for RA
available in the market are analgesics, Non-steroidal
anti-inflammatory drugs (NSAIDs), Disease-modifying
anti-rheumatic drugs (DMARDs), and Corticosteroids.
However, these drugs are accompanying with certain
adverse effects such as gastro intestinal upset, ulcer
and bleeding [10]. On the other hand, Phytotherapy is
the oldest system of medicine in the world and it has
been practiced in rural areas of India since a long
time ago [11].
According to the report of World Health Organization

(WHO), nearly 80% of the total population of Africa and
china depend on traditional therapies and herbal based
remedies [12]. Herbal based therapies occupied the high-
est share of the international market, with annual turn-
over billion dollars in Western Europe as well as in
China [12]. The most frequency use of herbal medicines
is due to failure of conventional therapies and their side
effects [13–17]. Herbal medicinal drugs possess numer-
ous qualities in the treatment of several disorders [18–
21]. Martynia annua L. belongs to family Martyniaceae
or (Pedaliaceae). It is a small, herbaceous and annual
plant, distributed all over the India. It is also known as
the Cat’s claw. In Ayurvedic scriptures, it is called as
kakanasika, which is generally being used in Indian trad-
itional therapies for the treatment of epilepsy, tubercu-
losis, sore throat and wound [22]. Interestingly, the
fruits of M. annua are useful in inflammation and burns.
Seeds oils are used in itching and skin affections. The
fruit of M. annua is also used for its local sedative ac-
tion. Thus, the primary aim of this research was to
evaluate the anti-arthritic and anti-inflammatory poten-
tial of M. annua fruit extract.

Materials and methods
Chemicals and reagents
Picric acid was purchased from Fizmerk India Chemi-
cals, UP, India, Complete Freund’s adjuvant was pro-
cured from Sigma-Aldrich, USA, Halothane from Korten
Pharmaceutical Pvt. Ltd., Ethanol and Carboxy methyl
cellulose from Loba chemie, USA, Indomethacin from
Jagsonpal Pharmaceuticals Pvt. Ltd. India and Ibuprofen
was procured from Abbott India Ltd. All chemical and
reagents use in the study were of analytical grade.

Collection, identification authentication and extraction of
Martynia annua L. fruit
The fruits of M. annua were collected from village
Tekari of Raipur, Chhattisgarh, India in December 2018
and authenticated by Dr. Ravindra Kumar Pandey,

Professor, Dept. of Pharmacognosy; Columbia Institute
of Pharmacy (CIP), Raipur, Chhattisgarh, India. The
sample specimen was deposited in the herbarium of the
institute wide voucher no. 0.213. The fruits were washed
in running tap water; dried (360 g), crushed into coarse
powder and soaked using 4.4 L of ethanol for period of
3 weeks. The extraction process with ethanol was re-
peated three times at room temperature by using soxhlet
apparatus. The extract was distilled under reduced pres-
sure andcontrolled temperature (40–50 °C) after extrac-
tion. The resulting semisolid residue or extract was
evaporated using water bath andextract of M. annua
fruit was filtered. It was then kept in an airtight dark col-
ored container and stored in a refrigerator. The percent-
age yield of the extract was 19.30%.

Phytochemical analysis of M. annua fruit extract
Following tests were performed for M. annua fruit ex-
tract to determine presence of phytochemicals:

Test for carbohydrates
Molisch Test: Test sample was prepared by dissolving 1
g of dried ethanolic extract of M. annua with 10 ml of
water. To the 2 ml of sample, 2 ml of alpha-napthol was
added and mixed carefully, however, the concentrated
H2SO4 was added along side of the walls to the test
tubes, carefully. The purple violet coloured rings were
observed in between the junction of the two layers con-
firmed the presence of carbohydrate [23, 24].

Test for glycosides
Test sample was prepared by dissolving 1 g of dried
ethanolic extract of M. annua with 10 ml of water. To
the 1 ml of test sample solution, 3 ml of anthronone re-
agent was added and mixed well carefully. The forma-
tion of green coloured complex indicated the presence
of glycoside [25].

Test for polysaccharides
Test sample was prepared by dissolving 1 g of dried
ethanolic extract of M. annua with 10ml of water. To 1
ml of test sample, 2 drops of iodine solution was added.
Appearance of blue coloured solution indicated the pres-
ence of polysaccharides [26].

Test for free amino acids
Test sample was prepared by dissolving 1 g of dried
ethanolic extract of M. annua with 10ml of water. To 1
ml of test sample add 5 drops of ninhydrin and boil for
2 min. Appearance of purple coloured solution indicated
the presence of amino acids [27].
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Bradford’s test
Test sample was prepared by dissolving 1 g of dried
ethanolic extract of M. annua with 10 ml of water. To
0.5 ml of test sample solution, dragendroffs reagent (3
ml) was added, the appearance of blue color indicated
the presence of protein [25].

Test for alkaloids
Test sample was prepared by dissolving 1 g of dried
ethanolic extract of M. annua with 10ml of water. To 3
ml of sample dragendroff’s reagent was added and mixed
well. It was then boiled for 5 mins. The appearance of
dark brown or orange colour indicated the presence of
alkaloids.
To 1ml of sample Mayer’s reagent was added and

mixed well carefully. It was then boiled for 5 mins. The
appearance of white or pale yellow colour indicated the
presence of alkaloids [25].

Test for steroids
Liberman Burchard test
Test sample was prepared by dissolving 1 g of dried
ethanolic extract of M. annua with 10ml of water. To 2
ml of sample 10 drops of acetic acid and two drops of
concentrated H2SO4 were added and mixed well. Ini-
tially, red colour was observed followed by green colour
that indicated the presence of steroids [28].

Salkwoski test
Test sample was prepared by dissolving 1 g of dried
ethanolic extract of M. annua with 10ml of water. To 2
ml of sample, 2 ml of concentrated H2SO4 was added
and mixed vigorously. Steroids and H2SO4 layers sepa-
rated and sample layers forms cherry red colour and acid
layer forms green colour show presence of steroids [28].

Test for triterpenes
Test sample was prepared by dissolving 1 g of dried
ethanolic extract of M. annua with 10ml of water. To 2
ml of test sample, chloroform and concentrated H2SO4

were added and mixed well. The appearance of red color
indicated the presence of triterpenes [29].

Test for flavonoids
Test sample was prepared by dissolving 1 g of dried
ethanolic extract of M. annua with 10ml of water. To 1
ml of sample 2 ml of H2SO4 was added, mixed well. The
appearance of yellow colour indicated the presence of
flavonoids [30].

Shinoda test
Test sample was prepared by dissolving 1 g of dried
ethanolic extract of M. annua with 10 ml of water. To
the ethanolic extract sample (2 ml), 5 ml of 95% ethanol

was added along with few drops of conc. HCl. To this
solution 0.5 g of magnesium turnings were added. The
appearance of pink colour indicated presence of flavo-
noids [31].

Tests for tannins
FeCl3 solution test
Test sample was prepared by dissolving 1 g of dried
ethanolic extract of M. annua with 10 ml of water. To
the 2 ml of test sample, 5% FeCl3 Solution was added
and mixed well. The appearance of deep blue black color
indicated presence of tannins [32].

Dil. HNO3 test
Test sample was prepared by dissolving 1 g of dried
ethanolic extract of M. annua with 10 ml of water. To
the 2 ml of test sample, small quantity of HNO3 Solution
was added and mixed well. The appearance of reddish
color indicated the presence of tannins [32].

Test for lipid
Test sample was prepared by dissolving 1 g of dried
ethanolic extract of M. annua with 10ml of water. To 2
ml of test sample, iodine solution was added drop wise.
The disappearance of of iodine color indicated the pres-
ence of lipids [33].

Test for oils
Test sample was prepared by dissolving 1 g of dried
ethanolic extract of M. annua with 10 ml of water. The
1 drop of sample was placed on a filter paper and
allowed to dry. The formation of clear greasy spot indi-
cated the presence of oils [34].

Test for saponins
Test sample was prepared by dissolving 1 g of dried
ethanolic extract of M. annua with 10ml of water. Few
drops of sample was heated with alcoholic KOH and
then boiled for 1 min followed by cooling. It was then
acidified with 1 ml of conc. HCl. Further, a portion of it
was treated with 10ml of water and 5% NaOH was
added drop wise. The formation of clear soap indicated
the presence of saponins [32].

Total antioxidant capacity
The total antioxidant capacity of M. annua was deter-
mined by taking various concentrations of samples i.e.
10 μg, 50 μg and 100 μg in a clean and dry test tubes. To
the test tubes, 1.9 mL of reagent solution containing 0.6
M sulfuric acid, 28 mM sodium phosphate, and 4 mM
ammonium molybdate were added. The tubes were then
subjected for incubation at 95 °C for a time period of 90
min then allowed to cool. The absorbance of the aque-
ous solution was observed at 695 nm against blank.
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Antioxidant capacities of test samples were expressed as
equivalents of ascorbic acid. Ascorbic acid equivalents
were calculated by using standard graph of ascorbic acid.
Butylated hydroxy anisole was used as reference stand-
ard in this experiment. The values were expressed as as-
corbic acid equivalents in μg per mg of extract [35].

Hyaluronidase inhibition activity
In this assay medium consisting of 3–5 U hyaluronidase,
100 μl of 20 mM sodium phosphate buffer (pH 7.0), 77
mM sodium chloride, 0.01% Bovine Serum Albumin
were added. The mixture was pre-incubated with various
concentrations such as 10 μg, 50 μg and 100 μg of the
test compound for 15 min time period by maintaining
temperature at 37 °C. The assay was commenced after
addition of 100 μl hyaluronic acid and0.03% of 300 mM
sodium phosphate (pH 5.35) to the incubation mixture.
It was then allowed to incubate again for 45 min at
temperature 37 °C. However, the undigested hyaluronic
acid was precipitated with 1ml acid albumin solution
made up of 0.1% bovine serum albumin in 24mM
sodium acetate and 79mM acetic acid (pH 3.75). The
absorbance of the reaction mixture was measured at
600 nm after standing the reaction mixture at room
temperature for a period of 10 min. The absorbance in
the absence of enzyme was used as the reference stand-
ard for maximum inhibition. The inhibitory potential of
M. annua fruit extract was calculated as the percentage
ratio of the absorbance in the presence of test com-
pound vs. absorbance in the absence of enzyme. The en-
zymatic activity was measured by control experiment
run simultaneously in which the enzyme was pre-
incubated with 5 μl DMSO instead, and followed by the
assay procedures described above. Indomethacin was
used as a reference drug in this experiment [36].

In vivo anti-inflammatory and anti-arthritic activities
Experiment animals
Albino wistar rats weighing between 150 and 200 g of
both sex were procured from Institutional animal house
facility, Columbia Institute of Pharmacy, Raipur (C.G.).
The protocol was reviewed by the expert committee
(IAEC), considered and approved (Approval No is CIP/
IAEC/2017/103 and Regd.No.1321/PO/ReBi/S/10/
CPCSEA, Dated 22/10/2014). The animals were allowed
for acclimatization for a period of two weeks before
starting of the experiments. They were housed in the
polypropylene cages with husk bedding. Standard pel-
leted diet and aqua guard water were provided to the an-
imals during entire experimental duration. All animals
were maintained with controlled environment, 12 h
light/ 12 h dark cycle and relative humidity were main-
tained according to CPCSEA guidelines. The animals

were examined at regular intervals for behavioral abnor-
malities if any.

Acute toxicity study
The toxicity potential of the test compound was evalu-
ated according to OECD guideline 423.

Screenings of anti-inflammatory activity
Calotropis procera latex (CPL) induced paw edema in rats
Calotropis procera latex (CPL) was collected from tissues
of plant stem by making an incision. CPL was centri-
fuged at 5000×g and supernatant was isolated as sticky
rubber like matter. It was dried for 2–3 days and then
triturated in a mortar pestle with small amount of water
to get the ready aqueous suspension of CPL for paren-
teral administration [37].
Albino wistar rats weighing 150-200 g were selected

for the study. They were divided into five groups each
containing six animals. Group 1 was negative control
group, received vehicle p.o.; Group 2 was positive
control group, received 0.1 ml of CPL injected on sub-
plantar surface of right hind paw; Group 3 and Group 4
were test groups received 200 and 400mg/kg plant
extract, respectively; and Group 5 was reference group,
received ibuprofen (72 mg/kg). All rats were injected
with 0.1 ml of CPL in normal saline into sub planter area
of right hind paw. Test substance and standard drug
were administered 1 h prior to CPL injection [38].

Complete Freund’s adjuvant (CFA) induced arthritis in rats
Albino wistar rats weighing 150-200 g were selected for
the study. They were divided into five groups each con-
taining six animals. Group 1 was negative control group,
received vehicle p.o.; Group 2 was positive control
group, received 0.1 ml of CFA emulsion injected on sub-
plantar surface of right hind paw; Group 3 and Group 4
were test groups received 200 and 400mg/kg plant ex-
tract, respectively; and Group 5 was reference group, re-
ceived indomethacin (10 mg/kg). Arthritis was induced
by sub-plantar injection of 0.1 ml of CFA on right hind
paw of rats [39].

Assessment of inflammation and arthritis
Test drug was administered p.o. once a day from the day
of injection of induction and continued up to 14 days
after treatment. The assessment of inflammation and
arthritis was done on following parameters:
Paw volume: The change in the inflammatory reaction

was measured using mercury plethysmograph on 0, 7,
14, and 21 day from the day of induction.
Body Weight: The change in the body weight was cal-

culated using digital weighing balance on 0, 7, 14, and
21 day from the day of induction.
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X-ray study of arthritic paw of rats
X-ray study of paw was performed to determine the pro-
tective effect of M. annua fruit extract at the completion
of dosing schedule. The two animals from each groups
in CFA induced arthritis model were selected for X-ray
examination. The animals were anesthetized with halo-
thane before X-ray examination and then paw was
placed on the smooth surface to take X-ray photograph
using portable digital X-ray apparatus [40].

Statistical analysis
The data were expressed as mean ± SEM for each of the
parameters studied and were analyzed using One-Way
ANOVA by Graph pad INSTAT, and Post hock analysis
were done followed by Dunnet’s test. P < 0.05 was con-
sidered to be statistically significant.

Results
Phytochemical analysis
The result of qualitative Phytochemical screening of fruit
extracts of M. annua are represented in Table 1. Results

showed the presence of several secondary metabolites
such as flavonoids, tannins, steroids, terpenoids, sapo-
nins, glycosides, Proteins, carbohydrates, amino acids,
and polysaccharides in plant extract. However, flavo-
noids and tannins were the major groups of compounds
that act as primary antioxidants or free radical
scavengers.

Total antioxidant capacity
Table 2 representing the total anti oxidant capacity of
the M. annua fruit extract at different concentrations i.e.
10 μl, 50 μl and 100 μl. The extract at 100 μl showing
total antioxidant activity i.e. 49.1 as compared to stand-
ard BHA i.e. 45.73. The antioxidant capacities were
expressed as equivalents of ascorbic acid and Butylated
hydroxy anisole (BHA) which was used as a reference
standard. The values were expressed as ascorbic acid
equivalents in μg per mg of extract. The absorbance of
the aqueous solution of each sample was measured at
695 nm against a blank. This analysis showed an increase
in total antioxidant capacity with increase in concentra-
tion of the extract.

Effect of M. annua on hyaluronidase enzyme inhibition
activity
Table 3 shows the hyalurinodase inhibitory activity of
M. annua fruit extract. The percentage inhibition of
hyalurinodase enzyme by the extract at concentration of
50 μg was found to be 73.66, however, at 100 μg the hya-
lurinodase inhibition was 84.6 in comparison to the con-
trol group. The result revealed that the fruit extract of
M. annua at different concentration (10 μl, 50 μl and
100 μl) exhibited dose dependent hyalurinodase inhib-
ition and thus, proved to be effective as an anti-
inflammatory agent.

Table 1 Phytochemical analysis of fruit extracts of Martynia
annua

Tests Inference

Carbohydrates +

Glycosides +

Polysaccharides –

Tests for Proteins +

Free amino acids –

Bradford test +

Tests for alkaloids +

Dragendroff’s test +

Mayer’s test +

Tests for steroids –

Libermann-Burchard test –

Salkowski’s test –

Triterpenoids –

Tests for flavonoids +

Shinoda test –

With sodium –

Hydroxide –

Tests for Tannins +

FeCl3 test –

Dilute HNO3 test –

Test For Lipid –

Test for Oils –

Test for saponins –

(+) positive, (−) negative

Table 2 Total antioxidant activity of fruit extract of Martynia
annua

Concentration Sample (%) BHA (%)

10 μl 32.05 8.18

50 μl 39.15 29.9

100 μl 49.1 45.73

Table 3 Percentage inhibition of hyaluronidase enzyme activity
by M. annua

Concentration Sample (%) Indomethacin (%)

10 μg 58.02 42.86

50 μg 73.66 87.95

100 μg 84.60 98.21
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Acute toxicity study
The ethanolic extract of M. annua was found non-toxic
to the animals upto 2000mg/kg dose. No any sign of
toxicity in terms of change of fur color, behavioral
change, writhing response, lethargy, change in urination
and feeding habits were seen upto 14 days of
observation.

In vivo anti inflammatory activity (CPL induced paw
edema)
In-vivo anti-inflammatory activity of M. annua extract
was carried out using CPL induced paw edema model in
rats. Effect of extract on CPL induced paw edema in rats
is depicted in Table 4 and Fig. 1. Results exhibited that
M. annua extract possesses better anti inflammatory

Table 4 Effect of Martynia annua extract on CPL induced paw edema in rats

Time
(h)

Control Low dose group
(200mg/kg)

High dose group
(400mg/kg)

Standard

Initial volume
(ml)

Final volume
(ml)

Initial volume
(ml)

Final volume
(ml)

Initial volume
(ml)

Final volume
(ml)

Initial volume
(ml)

Final volume
(ml)

0 9.06 ± 1.01 9.93 ± 2.25 8.93 ± 0.29 9.4 ± 1.39 8.91 ± 1.12 9.43 ± 2.22 8.33 ± 0.32 9.68 ± 1.39**

1 9.06 ± 0.72 10.23 ± 1.27 8.93 ± 1.93 9.86 ± 2.99 8.91 ± 0.37 9.73 ± 1.48 8.33 ± 0.49 9.08 ± 1.99***

2 9.06 ± 1.28 10.26 ± 2.03 8.93 ± 1.29 9.73 ± 2.00* 8.91 ± 2.48 9.71 ± 1.44** 8.33 ± 1.47 8.71 ± 1.47***

4 9.06 ± 1.22 10.30 ± 1.93 8.93 ± 0.38 9.65 ± 1.83* 8.91 ± 2.11 9.57 ± 2.47*** 8.33 ± 2.14 8.66 ± 2.44***

6 9.06 ± 1.62 10.38 ± 1.11 8.93 ± 1.88 9.56 ± 1.77** 8.91 ± 1.36 9.33 ± 2.11*** 8.33 ± 2.08 8.58 ± 1.48***

Data are represented as mean ± SEM (n = 5), significantly different at *p < 0.05, **p < 0.01 and ***p < 0.001 in comparison to control group. Standard = ibuprofen

Fig. 1 Effect of Martynia annua L. extract on CPL induced paw edema in rats. a = Control group, b= Low dose group (200 mg/kg), c= High dose
group (400mg/kg), d = Standard
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activity at high concentration than its lower dose
whereas standard drug ibuprofen exhibit more signifi-
cant anti-inflammatory activity than M. annua treated
groups. Results exhibited that M. annua significantly re-
duced inflammation in paw at higher dose in compari-
son to the control group.

In vivo antiarthritic activity (CFA induced arthritis)
The arthritis in animals was induced by injection of CFA
intra articularly. Effect of M. annua extract on CFA

induced paw edema in rats is shown in Table 5 and Fig. 2.
The results of antiarthritic activity revealed that the ex-
tract significantly reduced arthritis in animals i.e. 64.28 in
comparison to the control group. However, reduction in
arthritis was maximum by standard group.

X-ray assessment of inflamed paw of rats
The X-ray result revealed that the animals treated with
high concentration of test compound showing more pro-
tection of the cartilages in compared to low

Table 5 Effect of Martynia annua extract on CFA induced paw edema in rats

Time
(Day)

Control Low dose group
(200mg/kg)

High dose group
(400mg/kg)

Standard

Initial volume
(ml)

Final volume
(ml)

Initial volume
(ml)

Final volume
(ml)

Initial volume
(ml)

Final volume
(ml)

Initial volume
(ml)

Final volume
(ml)

0 8.42 ± 0.38 8.56 ± 1.48 8.45 ± 0.47 8.56 ± 0.44 8.47 ± 1.33 8.53 ± 1.06 8.48 ± 1.31 8.50 ± 1.38

7 8.51 ± 1.39 9.62 ± 0.34 9.18 ± 1.41 10.83 ± 1.98 9.56 ± 0.22 9.85 ± 1.22*** 9.6 ± 0.66 9.41 ± 2.33***

14 8.33 ± 0.48 10.31 ± 1.48 9.18 ± 0.88 10.23 ± 1.39 9.56 ± 0.98 9.95 ± 0.65*** 9.46 ± 1.27 9.35 ± 0.37***

21 9.41 ± 1.58 10.65 ± 1.55 9.18 ± 0.38 10.13 ± 1.20** 9.56 ± 1.33 9.98 ± 0.33*** 9.46 ± 2.18 9.18 ± 1.39***

Data are represented as mean ± SEM (n = 5), significantly different at *p < 0.05, **p < 0.01 and ***p < 0.001 in comparison to control
group. Standard = indomethacin

Fig. 2 Effect of Martynia annua L. extract on CFA induced paw edema in rats. a = Control group, b = Low dose group (200mg/kg), c = High
dose group (400mg/kg), d = Standard
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concentration. Hence, it has proved that the extract pro-
duced dose depended protection against CPL and CFA
induced arthritis as shown in Fig. 3 and Fig. 4,
respectively.

Discussion
The present study was performed to carryout the
phytochemical screening of the dried fruit extracts of
M. annua and to evaluate its in vitro and in vivo
pharmacological activities. Herbal drugs possess sev-
eral active constituents that are responsible for anti-
inflammatory activity [41, 42]. The qualitative analysis
of the sample exhibited the presence of secondary
metabolites such as flavonoids, alkaloids, steroids, tan-
nins, saponins and glycosides. Similar compounds
were identified by Muazzam et al., 2018 in their study
[43]. The fruit extract also exhibited antioxidant
potential. The ethanolic extract showed maximum
extent of total antioxidant activity as well as hyaluri-
nodase inhibition. The phenolic compounds and

flavonoids were believed to be responsible of antioxi-
dant activities. Our results were in agreement with
the findings of Arshad et al., 2017 [44]. The re-
searchers reported the antioxidant activity of M.
annua fruit extract was dose dependent. Herbal drugs
are more safer than the synthetic drugs due to several
toxicities associated with them [45–52]. Similarly in
case of hyalurinodase inhibition assay, the extract was
screened at three different concentrations such as
10 μl, 50 μl and 100 μl. To evaluate the anti inflamma-
tory potential of the M. annua extract at different
concentrations CPL induced paw edema model in rats
was selected. The result of anti inflammatory poten-
tial of extract exhibited that the extract at higher
concentration possess maximum reduction in paw
edema at 6 h i.e. 65.33, where as the standard drug
ibuprofen exhibited 60.08 at 6 h. The arthritis in ani-
mals was induced by injection of CFA intra-
articularly. The result of anti-arthritic activity revealed
that theextract at higher concentration exhibited

Fig. 3 X-ray images of CPL induced paw edema in rats. a = Control group, b = Low dose group (200mg/kg), c= High dose group
(400 mg/kg), d = Standard
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maximum protection i.e. 64.28 as compared to con-
trol group. The anti-inflammatory and anti arthritic
activities of herbal extract in our study were also sup-
ported by the work of Foyet et al., 2014 based on
their study on Vitellaria paradoxa stem bark extract
against inflammation and arthritis [53]. Chandel et al.,
2013, reported that fruit extract of plants possess sig-
nificant anti-arthritic activity [54].

Conclusion
It has evident from the study that M. annua extract pos-
sess both antioxidant and hyalurinodase inhibition activ-
ity at dose dependent manner as well as anti-arthritic
and anti-inflammatory potential. Further, research at
molecular level as well as clinical study using human
volunteers will pave the way to establish safety and ef-
fectiveness of such extract there by it can be formulated
into suitable dosage form commercialization for the
overall well being of the society.
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