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Keywords: ABSTRACT: The current study was aimed to investigate the analgesic
activity of the methanolic extract of Amaranthus spinosus leaf (Family:
Amaranthaceae). The analgesic activity was assessed with this extract for

their peripheral and central anti-nociceptive potentials using three standard
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test methods, for instance, acetic acid induced writhing, hot plate and tail
immersion methods in Swiss albino mice, at the doses of 200 and 400 mg/kg
body weight. In acetic acid induced writhing method, methanolic extract of
Amaranthus spinosus leaf (200 and 400 mg/kg) showed significant
peripheral analgesic activity with writhing inhibition of 58.02% and 63.2%
respectively whereas the standard drug diclofenac-Na (25 mg/kg) showed
73.88% writhing inhibition. In the hot plate test, methanolic extract of the
leaf (200 and 400 mg/kg body weight) showed 55.09%, and 66.22% central
nociception inhibition of thermal stimulus respectively, where the standard
drug morphine (5 mg/kg) displayed 50.35% nociception inhibition. In the tail
immersion test, maximum 68.19% and 73.91% nociception inhibition of
thermal stimulus was exhibited with methanol extract of the leaf (200 and
400 mg/kg, b.w. respectively). The methanolic extract of Amaranthus
spinosus at higher dose showed more prominent central and peripheral
analgesic activity. However, further investigation can also assist in inventing
unexplored pharmacological activities of this plant as well as to familiarize
the plant as a new source of medicine.
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INTRODUCTION: Amaranthus spinosus Linn.
(Family Amaranthaceae), is an annual or perennial
herb grows annually as a branched erect, glabrous,
monoecious weed varying in color from green to
purple. It is found throughout the United States of
America, and all tropical and subtropical regions of
Africa, Southeast Asia and India *.
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It is a very common Bangladeshi plant commonly
known as ‘Kantanotey” in ‘Bengali”
Traditionally the natural crude extracts from the
plant have been wused to treat bronchitis,
biliousness,  appetizer,  digestible,  nausea,
haematinic, galactagogue, stomachic, flatulence,
blood diseases, anorexia, piles, leucorrhoea, and
leprosy.

The plant is also used as antipyretic, diuretic,
laxative and febrifuge. The leaves of this plant are
considered a good emollient and applied externally
to treat burning sensation, abscess, eczema, arthritis
and hemorrhoids and rheumatism °. The leaves are
also effective against gall bladder inflammation,
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abdominal pain, fever, hysteria, malaria, mania,
dysurea, dysentery, vomiting, and tonsillitis. The
plant is a rich source of alkaloids, quercetin,
flavonoids, glycosides, amino acids, betalains,
betaxanthin, betacyanins, isomaranthine, steroids,
phenolic acids, terpenoids, lipids, saponin, f-
sitosterol, stigmasterol, linoleic acid, rutin,
polyuronides, hydroxycinnamates, anthriquinone
derivatives, organic acids, volatile oils, catechuic
tannins and carotenoids.

Various studies have been executed on Amaranthus
spinosus by the researchers and these studies
showed that the plant is devoid of a wide range of
pharmacological  actions like  anti-diabetic,
analgesic, antimicrobial, antiviral, antibacterial,

bronchodilator, antitumor, anti-inflammatory,
spasmolytic, anti-malarial, anti-hyperglycemic,
anti-hyperlipidemic, hepato-protective, immuno-
stimulating, spermatogenic, antifertility, anti-

oxidant properties . Currently, the analgesic drugs
that are available, for instance, NSAIDs and opiates
are not useful in all cases because of their adverse
effects. Therefore, it is important to explore new
compounds with improved pain management
capacity and minimal side effects. As a part of our
ongoing investigations on local medicinal plants of
Bangladesh > ® 7. In this paper, the analgesic
activity of the leaves of Amaranthus spinosus Linn
has been reported.

MATERIALS AND METHODS:

Chemicals: Acetic acid was a product of Merck,
Germany. Diclofenac sodium and aspirin were
purchased from Square Pharmaceuticals Ltd.,
Bangladesh; morphine was purchased from
Gonoshasthaya Pharmaceuticals Ltd., Bangladesh;
0.9% sodium chloride solution (Normal saline) was
purchased from Orion Infusion Ltd., Bangladesh,
and other reagents were of analytical grade.

Plant Material: At first, the plant of Amaranthus
spinosus Linn. were collected from the local area of
Savar, Dhaka, Bangladesh in November 2018. For
authentication, the plant was given to National
Herbarium of Bangladesh (NHB), Mirpur, Dhaka.
After one week, the -collected plant was
taxonomically identified as (Accession Number:
(DACB: 46,794). After that, the plant was
authenticated by the taxonomist of Bangladesh
National Herbarium, Mirpur, Dhaka.
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Extraction: At first, the dried leaves were coarsely
powdered and extracted using a mixture of
methanol: water (8:2, v/v) at room temperature
with a cold extraction method. After that, the
solvent was completely removed with a rotary
evaporator, and the dried crude extract was
obtained, which was used for investigation.

Animal: Male Swiss albino mice, 3-4 weeks old
with weighing between 20-25 gm, were collected
for the experiment from Animal Production Unit of
Animal House at the Department of Pharmacy,
Jahangirnagar University. Animal was acclimatized
to the standard environmental conditions at a
temperature of (24.0 = 1.0) °C, relative humidity:
55-65% under 12h light and 12h dark cycle for one
week before each experiment. They had free access
to feed and water ad libitum ® The study was
conducted following the approval by the
Institutional Animal Ethical Committee (IAEC) of
Jahangirnagar University, Savar, Dhaka,
Bangladesh.

Acute Toxicity Study: To determine toxicity, mice
were divided into control and test groups (n=6). As
a single dose, the test groups were administered the
methanolic extract of the leaf of Amaranthus
spinosus orally at the doses of 500, 1000, 1500 and
2000 mg/kg. Then in separate cases, the animals
were kept and were allowed to food and ad libitum.
On the other hand, the control group received the
water. The animals were observed periodically for
possible behavioral changes, allergic reactions, and
mortality for the next 72 h °.

Tests for Analgesic Activity:

Acetic  Acid-Induced Writhing Test: The
peripheral analgesic activity of methanolic extract
of Amaranthus spinosus leaf was evaluated using
the acetic acid-induced writhing model in mice.
Animals were divided into four groups, each group
having six members. The control group received
only water (5 ml/kg, p.o.). Reference standard
group was administered diclofenac-Na 15 min
before injected of 0.7% acetic acid intraperitoneally
but third and fourth groups were administered
methanolic extract orally at the doses of 200 and
400 mg/kg body weight respectively 30 min before
intraperitoneal administration of 0.7% acetic acid.
After 5 min, the number of writhes produced was
counted for the next 10 min *°.
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Contraction of the abdominal muscles with
stretching of hind limbs was considered as a
writhing movement. Percentage of writhing
inhibition was calculated using the following
formula:

Writhing inhibition (%) = Mean no. of writhings (control) -
Mean no. of writhings (test) / Mean no. of writhings (control)
x 100

Hot Plate Test: Eddy and Leimbach’s hot plate
test was wused to study centrally acting
antinociceptive activity of methanolic extract of
Amaranthus spinosus leaf **. The control group
received only water (5 ml/kg, p.o.) while the
standard group was given morphine sulfate (5
mg/kg, i.p.). The test groups were treated with
methanolic extract of Amaranthus spinosus orally
at doses of 200 and 400 mg/kg body weight,
respectively. Then the animals were allowed to
place on Eddy’s hot plate having a temperature of
52+ 0.5 °C. A cut off period of 28s was set for all
mice to avoid damage to the tissue. Latency time
was recorded when animals licked their fore or
hind paws or tried to jump out before 0, 30, 60 and
90 min after the administration of the standard and
test crude extract Amaranthus spinosus leaf.
Percentage of elongation was calculated using the
following formula:

Elongation (%) = Latency (test) — Latency (control) / Latency
(test) x 100

Tail Immersion Test: Tail immersion model was
also used to evaluate centrally acting anti-
nociceptive activity of methanolic extract of
Amaranthus spinosus leaf. The procedure is based
on the observation that centrally acting analgesics
selectively prolongs the reaction time (the time
taken by the mice to deflect their tails) '%. The
animals were treated as discussed above. 1 to 2 cm
of the tail of mice was immersed in warm water (at
a constant 55°C temperature).
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The first reading was discarded, and the reaction
time was recorded as a mean of the next three
readings. A latency period of 20 s was considered
as complete analgesia, and the measurement was
then stopped to avoid injury to mice. The latent
period of the tail-flick response was recorded
before 0, 30, 60, and 90 min after the
administration of drugs. Percentage of elongation
was calculated using the following formula:

Elongation (%) = Latency (test) — Latency (control) / Latency
(test) x 100

RESULTS:

Acute  Toxicity:  Oral  administration  of
Amaranthus spinosus Linn at the doses of 500-
2000 mg/kg did not produce any mortality or
noticeable behavioral changes in mice within 72 h
observation period. Therefore, it can be suggested
that Amaranthus spinosus have low toxicity profile
with LDsg higher than 2000 mg/kg.

Analgesic Activity:

Acetic Acid-Induced Writhing Test: Acetic acid
induced writhing test displayed that the methanolic
extract of Amaranthus spinosus leaf produced
potent inhibition of writhing reaction in a dose-
dependent manner. In this test, MEL (400 mg/kg)
inhibited maximum 63.2% writhing, whereas the
standard drug (25 mg/kg) diclofenac-Na (25
mg/kg) showed 73.88% writhing inhibition.

The results of the hot plate test showed that
analgesic potentials increase in latency time at a
dose-dependent manner. The results were found to
be statistically significant (p<0.05-0.001). In the
hot plate test, MEL (200 and 400 mg/kg) showed
maximum 55.09 and 66.22% central nociception
inhibition of thermal stimulus respectively, whereas
the standard drug morphine (5 mg/kg) displayed
maximum 44.52% nociception inhibition. Results
of the hot plate test are presented in Table 2.

TABLE 1: EFFECT OF THE METHANOL EXTRACT OF AMARANTHUS SPINOSUS LINN. ON ACETIC ACID-

INDUCED WRITHING IN MICE

Groups Dose (mg/kg) No. of writhing % of writhing % of writhing inhibition
Control 5 ml/kg 45+0.53 100 -
Standard 25 11.75+0.34 26.11 73.88
MEL 200 18.89+0.53 22.22 58.02
400 16.56+0.56 28.44 63.2

MEL = Methanolic extract of leaves, the control group, received water 5 ml/kg body weight (p.o.), standard received diclofenac-
Na 25 mg/kg body weight, MEL were treated with 200 and 400 mg/kg body weight (p.o.) of the crude extract of Amaranthus

spinosus. Values are mean + SEM, (n = 6).
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Effects of Amaranthus spinosus Linn. on acetic acid-induced
writhing in mice
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FIG. 1: EFFECT OF MEL ON HOT PLATE TEST. MEL = Methanolic extract of leaves, the control group, received water
5 ml/kg body weight (p.o.), standard received diclofenac-Na 25 mg/kg body weight, MEL were treated with 200 and 400 mg/kg
body weight (p.o.) of the crude extract of Amaranthus spinosus. Values are mean = SEM, (n = 6).
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Tail Immersion Test: The results of the tail reflex time with increasing of doses. In this test,
immersion test showed that crude extract of maximum effect was observed after 60 and 90 min
Amaranthus spinosus increases the tail withdrawal of drug administration.

TABLE 2: EFFECTS OF THE METHANOL EXTRACT OF A. SPINOSUS LINN. ON HOTPLATE METHOD

Groups Dose Mean reaction time (s) before and after %
(mg/kg) drug administration inhibition
0 min 30 min 60 min 90 min 30 min 60 min 90 min
Control 5 ml/kg 9.53+0.63 8.89+0.69 9.93+0.75 9.43+0.36 - - -
Standard 5 10.95+1.19 16+£3.02**  20+0.43**  20+2.19** 44.43 50.35 44.52
MEL 200 10.29+2.19 14+1.85* 16+2.33* 2142.33* 36.5 37.93 55.09
400 8.28+0.67 14.29+1.83*  22+2.36*  24.67+1.67* 37.78 54.86 66.22

MEL = Methanolic extract of leaves, the control group, received water 5 mil/kg body weight (p.o.), standard groups received
morphine 5 mg/kg body weight (i.p.), MEL were treated with 200 and 400 mg/kg body weight (p.o.) of the crude extract of
Amaranthus spinosus. Values are mean £ SEM, (n = 6).

TABLE 3: EFFECTS OF THE METHANOL EXTRACT OF AMARANTHUS SPINOSUS LINN. ON TAIL
WITHDRAWAL REFLEX OF MICE INDUCED BY TAIL IMMERSION METHOD

Groups Dose Mean reaction time (s) before and after %
(mg/kg) drug administration inhibition
0 min 30 min 60 min 90 min 30 min 60 min 90 min
Control 5 mi/kg 1.79+0.19 1.88+0.29 1.91+0.36 1.87+0.17 - - -
Standard 5 2.63+0.49 4.95+0.95** 5.56+0.43** 5.95+0.93** 62.02 65.64 68.57
MEL 200 2.39+0.16 4.39£0.93*  5.29+0.96*  5.88+0.87* 57.17 63.89 68.19
400 2.44+0.19 4.71+0.17*  6.63+0.36*  7.17+0.30* 60.08 71.19 73.91

MEL = Methanolic extract of leaves, the control group, received water 5 mil/kg body weight (p.o.), standard groups received
morphine 5 mg/kg body weight (i.p.), MEL were treated with 200 and 400 mg/kg body weight (p.o.) of the crude extract of
Amaranthus spinosus. Values are mean £ SEM, (n = 6).

Effects of Amaranthus spinosus Linn. on Hot Plate Method in Effects of dmnarantius spinesus Linn. on Tail Immersion Method in
Mice Mice
66.22 80
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FIG. 2: EFFECTS MEL ON HOT PLATE METHOD FIG. 3: EFFECTS OF MEL ON TAIL IMMERSION METHOD
MEL = Methanolic extract of leaves, the control group, received water 5 ml/kg body weight (p.o.), standard groups received morphine 5
mg/kg body weight (i.p.), MEL were treated with 200 and 400 mg/kg body weight (p.o.) of the crude extract of Amaranthus spinosus. Values
are mean + SEM, (n = 6).
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The results were statistically significant (p<0.05-
0.001). In tail immersion test, maximum 73.91%
and 68.19% nociception inhibition of thermal
stimulus was exhibited with the MEL at the doses
of 200 and 400 mg/kg, body weight respectively,
whereas the standard drug morphine produced
68.57% nociception inhibition.

DISCUSSION: No acute toxicity was observed
after oral administration of Amaranthus spinosus
even at the dose of 2000 mg/kg in mice. The
present study demonstrates that methanolic leaf
extract of Amaranthus spinosus possess potent
antinociceptive activity in chemical and heat-
induced models. No acute toxicity was observed
after oral administration of Amaranthus spinosus
even at the dose of 2000 mg/kg in mice. Acetic
acid induced writhing test is frequently used to
evaluate the peripherally acting analgesics *.
Acetic acid stimulates endogenous mediators of
pain like prostaglandin E2, prostaglandin E2a,
Kinins ** ° synthesis within peritoneum and pain is
induced by the activation of local peritoneal pain
receptors due to which abdominal constrictions
(writhing) get started with stretching of hind limbs
1% Nociceptive neurons stimulation is NSAIDs and
narcotics . The findings of the present study
indicate that methanolic extract of Amaranthus
spinosus had significant antinociceptive effect in
the acetic acid-induced writhing test, which may be
achieved through inhibition of cyclooxygenase
COX-synthesized prostaglandins.

The hot plate test and tail immersion model are
used to evaluate the centrally acting analgesics *°.
In the hot plate test, the paw-licking or jumping
responses in the hot plate are considered as a
complex supraspinal organized behavior of mice *°.
So, the centrally acting analgesic property of the
treatment is indicated by a decrease in licking or
increase in latency. The results of the hot plate test
showed that the methanolic extract of Amaranthus
spinosus has a central anti-nociceptive effect
against heat-induced pain. The effect was evident
from the elongation of the latency time until the
4™ observation (90 min).

Tail immersion model is considered as an acute
pain model ?°. In the tail immersion experiment,
Amaranthus  spinosus  extract displayed a
significant increase in tail-withdrawal time. The
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results of the tail immersion test showed that the
methanolic extract of Amaranthus spinosus has a
central anti-nociceptive effect against thermal
stimulated pain may be inhibition of prostaglandin
and bradykinins synthesis.

The activity of adenylyl cyclase may be decreased
by Influx of calcium ions at the terminal of the
axon of the afferent nerve due to the response of
methanolic extract. This may cause the subsequent
decreased CAMP level, potassium ion efflux.
Consequent hyperpolarization of the nerves gives
the anti-nociceptive effect **. The anti-nociceptive
effect of the extracts in these three models implies
that the extracts contain pharmacologically active
phytoconstituents that may act both centrally and
peripherally.

CONCLUSION: Based on the results of the above
three experiments, it can be concluded that the
plant extract possesses remarkable analgesic
potential. However, further studies are needed to be
conducted to understand the exact mechanisms of
analgesic action and to isolate the compound (s)
responsible for such acts as well as to invent
unexplored pharmacological activities of this plant
and to familiarize the plant as a new source of
medicine.
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