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Background: H. schulli aerial parts have been attributed with anti-inflammatory and analgesic properties in the folklore medicine.
There has been no systematic study carried out till date to substantiate the anti-inflammatory and analgesic properties of the seeds of
H. schulli. Aim: The aim of our study was to carry out the evaluation of the anti-inflammatory and analgesic properties of the seeds of
H. schulli. Materials and Methods: In this study, H. schulli seeds were extracted with ethanol and hexane and carrageenan-induced
paw oedema, Eddy’s hot plate test, tail immersion method were used to screen the anti-inflammatory and analgesic actions of the seeds.
Statistical Analysis: The results were statistically interpreted using Student’s “¢” test. Results: The results obtained clearly indicate
that H. schulli seed extracts have the ability to decrease the carrageenan-induced foot paw oedema. The seed extracts enhanced the
pain threshold capacity in both the models, thereby producing analgesia. Conclusions: We can thereby conclude that H. schulli seed

extracts posses’ anti-inflammatory and antinociceptive activity.
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INTRODUCTION

H. schulli (K. Schum) Heine has been used in traditional
practice for many years. H. auriculata (K. Schum)
Heine (synonym: Asteracantha longifolia Nees, Barleria
auriculata schum, Barleria longifolia linn) Acanthaceae,
is a wild herb commonly found in moist places on the
banks of rivers, ditches and paddy fields throughout
India [Figure 1]. H. schulli (Syn: Asteracantha longifolia
(L.) Nees), Acanthaceae, finds mention in Ayurvedic
treatise like “Sushruta Samhita” and “Charak Sambhita”
as Rasayan or rejuvenator.'? H. schulli is described
in the Ayurvedic literature as lkshura, Ikshugandha
and Kokilasha, “having eyes like the Kokila or Indian
Cuckoo”. They are also constituent of Ayurvedic
formulations as “Seethaveryam”, “Mathuravipaka”,
“Strirativallabhpugpak” and “Rativardhanyog”
described in ancient text to improve sexual behaviour
and as a general tonic.*®' It is classified in the Ayurvedic
system of medicine and is used for the treatment of
anumber of conditions including premeham (diabetes)
and athisaram (dysentery).
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Synonyms
Asteracantha longifolia, H. auriculata (Schumach.) Heine.,
H. spinosa T. Anders.

Vernacular Names

Sanskrit: Iksura; Bengali: Kuliyakhara; Gujarati: Ekharo;
Hindi: Talmakhana; Malyalam: Nirmuli; Marathi:
Kokilaksha, Talimakhana; Tamil: Golmidi and Urdu:
Talmakhana.

Geographical Sources
The plant is widely distributed throughout India,
SriLanka, Burma, Malaysia and Nepal.

General Description

H. schulli is found throughout India, especially in
marshy places. It is an erect, perennial plant growing
1-1.5 m in height. The stems are sub-quadrangular
and numerous. The flowers are bluish purple in
the axils of leaves, amidst the spines. The seeds are
slimy to taste. The plant flowers during October to
December. It is a spiny, stout, annual herb, common
in water-logged places. Leaves are subsessile, oblong—
lanceloate or linear lanceolate, and spines are yellowish
brown, 2-3 cm long, flowers 2-3 cm long, purple-blue,
bilabiate, in whorls,® linear oblong, compressed about
8 cm long, pointed, four to eight seeded [Figure 2]."]
Seed are ovate, flat or compressed, 0.2-0.25 cm long
and 0.1-0.15 cm wide, hairy but appearing smooth;
when soaked in water, they immediately get coated
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Figure 2: Seeds of Hygrophila schulli

with mucilage, light brown: Taste slightly bitter and odour
is not distinct.

Chemical constituents found are fixed oils with linoleic
and oleic acid, palmitic, stearic myristic acids,®
polysaccharides™ like D-Xylose, D-Glucose, L-Arabinose
and D-Mannose,!"! Xylose, Uronic acid,!"? Histidine, Lysine,
Phenylalanine ™ and B-Sitosterol ' are found.

H. schulli aerial plants are traditionally used in folklore
medicine as well as Ayurvedic formulations with claimed
anti-inflammatory as well as antibacterial properties; it is
also a proven hepatoprotective agent.!'>!6]

MATERIALS AND METHODS

Plant Material

Seeds of H. schulli were collected from the local market in
and around Pune, and were further authenticated by the
Botanical Survey of India, Pune (V No. Kannur 1).

Preparation of Extracts

The plant material was dried and the seeds of H. schulli
were coarsely powdered and extracted with 95% ethanol
and hexane separately in a soxhlet extractor. The extracts
were filtered and concentrated on a rota evaporator. The
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alcoholic extract was then evaporated to get a sticky reddish
brown extract (H. schulli ethanolic extract [HSE]) (yield
22.8% w/w). The hexane extract was evaporated to get a
pale reddish yellow oily extract (H. schulli hexane extract
[HSH]) (yield 35.64% w/w).

Animals

The animal use protocol was approved by the Animal
Ethics Committee of SCES’ Indira College of Pharmacy,
Pune, India (Animal Eths Comm/ICP/IAEC/09 - 10/P-14)
and was in accordance with the International Standard on
the care and use of experimental animals. Healthy adult
Swiss albino mice weighing between 30 and 40 g were
used for antinociceptive studies and Wistar albino rats
weighing between 120 and 140 g of either sex were used
for the anti-inflammatory studies. Animals were housed
under standard conditions and were fed ad libitum with
commercial pellet diet and had free access to water.

Extracts and Standard Drugs

In all the three models, the animals were divided into
four groups of six animals each, the first group served as
control (distilled water and 1% CMC), the second and third
groups were treated with HSE (200 and 400 mg/kg p.o.),
respectively, the fourth and fifth groups were treated with
HSH (200 and 400 mg/kg p.o.) and the sixth group served as
standard. In anti-inflammatory activity, the standard drug
used was Indomethacin (10 mg/kg b. w.),["”! administered
by the intra-peritoneal route. In the analgesic activity, in
both models, Pentazocine (10 mg/kg b. w.)!"** was used as
a standard drug and administered by the intra-peritoneal
route.

Screening of Anti-Inflammatory Activity
Carrageenan-induced paw oedema in rats

In the carrageenan-induced paw oedema,™? all the
animals received their respective doses at a fixed time
once daily for 5 days, except for the sixth group where the
standard drug was injected 1 h prior to the administration
of carrageenan. On the fifth day, 1 h after the drug
administration, 0.1 mL carrageenan (1%) suspended in
normal saline was injected into the subplantar region of
the right hind paw.

The paw was immediately immersed in the
Plethysmometer*! up to the tibiotarsal articulation
and the paw volume was measured,” which served as
reading for 0 h. The readings were taken similarly and paw
volumes were measured after every 60-min intervals for the
next 4 h. The average paw swelling in the groups of the
HSE-treated animals were compared with the control and
that of the standard group. Mean increase in paw volume
was determined and expressed as mean paw displacement
volume in millilitres.
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The % inhibition was calculated at the end of the fourth
hour using the formula™®

1=100[1 - (a-x)/(b-y)]

Where “1” is the % inhibition, “a” is the mean volume at
time = t of the test group, “x” is the mean volume at time =0
of the test group and “b” is the mean volume at time =t of

the control group and “y” is the mean volume at time =0
of the control group.

Screening of Analgesic Activity

Eddy’s hot plate test

Analgesic activity of the extracts and Pentazocine was
determined by Eddy’s hot plate test. In all the groups,
the basal reaction time was recorded by observing hind
paw licking or jump response in animals when placed on
a hot plate *! maintained at constant temperature (55°C).
Normally, animals show such response in 6-8 s. A cut-off
period of 15 s was observed to avoid damage to the paws.
The reaction time of animals on the hot plate was recorded
at 0, 30, 60, 90 and 120 min after the drug administration.
Percentage increase in basal reaction time (index of
analgesia) at each time interval was calculated.

Tail immersion method

The basal reaction time was recorded by observing tail
flick response *”! in animals when the tail was immersed
in water maintained at constant temperature (55°C).
Normally, animals show such response in 3-5 s. A cut-off
period of 10 s was observed to avoid tissue damage. In
all the four groups, the reaction time of animals in hot
water was recorded at 0, 30, 60, 90 and 120 min after the
drug administration. Percentage increase in basal reaction
time-flicking/removal of tail (index of analgesia) at each
time interval was calculated.

Statistical Analysis
Comparison between control and drug-treated groups was
made by Students “t” test.

RESULTS

Anti-Inflammatory Activity

Carrageenan-induced paw oedema in rats

In our studies, the animals in the negative control group
exhibited severe oedema formation that lasted for more than
4 h. It was observed that the H. schulli HSE extract reduced
the inflammation in all the animals at 200 mg/kg as well as
400 mg/kg [Figure 3]. The results clearly indicate that the
HSE extract at a dose of 400 mg/kg was more effective and
significant in controlling the inflammation. The HSE 400
group showed reduction in inflammation after the 60-min
interval. The hexane fraction was far more efficient in reducing
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the inflammation as exhibited by HSH 400. The capacity of
the hexane extract in comparison with the ethanolic extract
to control inflammation at different time intervals clearly
reflects the higher potency of hexane extract at both the
doses. In comparison with negative control, the standard
drug exhibited highly significant action in controlling the
oedema and severely restricting the inflammation since the
onset of inflammation. The % reduction of inflammation in
all the groups at 240 min was highly significant.

Analgesic Activity

Eddy’s hot plate method

Antinociceptive activity of the extract at both the doses
and Pentazocine was determined by Eddy’s hot plate test
[Figure 4]. The basal reaction time was recorded by observing
hind paw licking or jump response in animals when placed
on a hot plate maintained at constant temperature (55°C).
Both the extracts at different doses exhibited comparatively
good analgesic action. The extract-treated groups showed
onset of action after 60 min in comparison with the standard
drug. HSE and HSH extracts at 400 mg/kg exhibited higher
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Figure 3: Effect of HSE extracts on carrageenan-induced paw oedema in rats
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Figure 4: Antinociceptive activity by Eddy’s hot plate method
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analgesic tolerance, and the reflex time was enhanced
significantly in comparison with the 200 mg/kg groups. The
standard drug Pentazocine exhibited the most significant
pain reducing action. Increase in the basal reaction time
was high in the standard group in comparison with the
extract-treated and the control groups.

Tail immersion method

The basal reaction time was recorded by observing tail flick
response in animals when the tail was immersed in water
maintained at constant temperature (55°C) [Figure 5]. HSE
200 and HSE 400 extracts exhibited significant increased basal
reaction time and comparatively better analgesic action in
comparison with untreated animals. The analgesic activity
exhibited by HSH 400 was equally significant; HSH 200
exhibited moderate analgesic action. Pentazocine exhibited
the onset of action at 30 min, whereas the onset of action in the
extracts was observed after 60 min. In extract-treated animals,
it was noted that the analgesia duration was prolonged in
comparison with the standard drug. This could be due to
delayed absorption and greater retention time of the drug.

DISCUSSION

The present study demonstrates that oral administration
of the ethanolic and hexane extracts of H. schulli seeds
at varied doses produces consistent antinociceptive and
anti-inflammatory effects in different models of pain
and inflammation. The above results clearly indicate that
H. schulli seeds posses the anti-inflammatory and analgesic
action as claimed in the literature. Carrageenan-induced paw
oedema is a commonly used primary test for the screening
of new chemical entities as well as various herbal extracts
for anti-inflammation. Carrageenan-induced paw oedema
is believed to be biphasic, where the first phase (1-2 h) is
due to the release of histamine or serotonin and the second
phase of oedema is due to the release of prostaglandin.!®!
The study results clearly indicate that the H. schulli extracts
significantly reduced the carrageenan-induced paw oedema
in rats. Hence, it may be inferred that the mechanism of
action may be due to inhibition of histamine, serotonin
or prostaglandin synthesis. Preliminary phytochemical
screening has revealed the presence of alkaloids, flavonoids
and steroids in the both the extracts. The anti-inflammatory
potentials of alkaloids, steroids and flavonoids have
been well reported in various studies.?®* Therefore, the
anti-inflammatory activity of the extracts may be due to
the presence of alkaloids, steroids and flavonoids; this has
also been mentioned in the earlier studies.”! Although
anti-inflammatory activity of the aerial parts and roots
of H. schulli has been proven,F! this work is novel in
proving the anti-inflammatory efficacy of the seeds. Even
the analgesic action of the seeds has been investigated at
different doses for the first time.
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Figure 5: Basal reaction time in tail flick method

The extracts of the H. schulli seed produces analgesia at
both the doses and acts as an analgesic agent. To screen the
central analgesic response of the extracts, the tail flick (spinal
analgesia and hot plate supraspinal analgesia) tests were used
as reported in the literature. In the tail flick test as well as the
hot plate test, it was observed that all extracts increased the
analgesic baseline. These results indicate that the extracts
develop spinal analgesic activity. The activity exhibited
by the extract of the seed can be attributed to the presence
of certain steroidal moieties in the seed extract. Our study
clearly indicates that HSE and HSH enhance the tolerance to
heat and increases the animal’s reaction time, which reflects
good analgesic activity against the hot plate test. In the case of
the tail flick method too, the basal reaction time is increased
in the HSE- and HSH-treated animals. The hot plate and tail
flick tests are most sensitive to centrally acting analgesics.
The centrally acting analgesics generally elevate the pain
threshold of mice towards heat. The extracts increased the
reaction time of animals towards the thermal source. From
the above results in both the models, we suggest that H. schulli
seeds have strong peripheral antinociceptive activity.

CONCLUSION

The above results confirm that H. schulli seeds possess
significant anti-inflammatory and analgesic properties. The
H. schulli seeds have been used in the Ayurvedic literature
as a Rasayana and for analgesic and anti-inflammatory
actions. Our studies hereby confirm the traditional claims
that seeds of H. schulli possess anti-inflammatory as well
as analgesic activity.
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