Int. J. Pharm. Sci. Rev. Res., 76(1), September - October 2022; Article No. 12, Pages: 60-64 ISSN 0976 — 044X

Research Article

[ Evaluation of Pharmacological Potentialities of Polar and Nonpolar Fractions of ]

Justicia aurea Extract

A. N. M. Shofi Uddin, Md. Igbal Ahmed, Utpal Kumar Karmakar, Nripendra Nath Biswas, Bishwajit Bokshi*, Samir Kumar Sadhu
Pharmacy Discipline, Life Science School, Khulna University, Khulna-9208, Bangladesh.
*Corresponding author’s E-mail: bokshi06@ pharm.ku.ac.bd

Received: 30-06-2022; Revised: 22-08-2022; Accepted: 28-08-2022; Published on: 15-09-2022.

ABSTRACT

This study aims to explore analgesic, antidiarrheal, neuropharmacological, and antibacterial activities of petroleum ether and water
fractions of Justicia aurea (J. aurea). The results of analgesic activity showed that both nonpolar (petroleum ether) and polar (water)
fractions of J. aurea extract at 250 and 500 mg/kg significantly suppressed the writhing reflex dose-dependently. Here, the potentiality
of petroleum ether fraction was higher than that of water fraction. In the castor oil-induced diarrheal mice, both fractions of J. aurea
extract, at 250 and 500 mg/kg, significantly delayed the onset of diarrhea and lessened the total number of feces in a dose-dependent
manner. Of the two fractions, the nonpolar fraction was found to exhibit a better effect. Both fractions appreciably reduced the
number of squares crossed by the mice at both 250 and 500 mg/kg. At 500 mg/kg, petroleum ether fraction reflected a slightly better
effect than that of water fraction. In disc diffusion antibacterial assay, both fractions showed minor effects against Escherichia coli (E.
coli) and Staphylococcus aureus (S. aureus), however, only the water fraction exhibited low activity against Salmonella enterica (S.

enterica). In conclusion, the nonpolar fraction of J. aurea. showed better analgesic, antidiarrheal, and CNS depression effects.
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INTRODUCTION

atural resources, especially terrestrial plants, have

been used by mankind in every society since

antiquity®. 80% of the people in underdeveloped
nations still rely on conventional plant-based medicine for
their main healthcare requirements despite recent
developments in medical research.,, and a similar
percentage of people in developed countries have at least
tried it once due to its lower risk of side effects, time-
tested effectiveness, and affordability? 3. A true innovation
in drug development has been enabled by knowledge of
the medical ideas found in the traditional system of
medicine and its application. According to published
research, approximately one third of currently available
prescription medications come from plants or were
synthesized using chemicals that were initially derived
from plants utilized in diverse ethnomedical usage®. The
plant Justicia aurea (J. aurea) is a member of the
Acanthaceae family, which contains 600 species primarily
habitat in tropical and pantropical regions. Analgesic,
antidiarrheal, neuropharmacological, and antibacterial
activity are the most notable biological properties
associated with the species of this family*’. J. aurea
also referred to as Yellow Jacobinia, is an evergreen

suburb plant with ovate leaves. It is between two and
three feet wide and over ten feet tall. It blooms with
beautiful yellow flowers from mid-summer to late summer
and during the wet season (Figure 1). It is ideal to grow this
plant in moist, well-drained soils®. Upon literature survey,
no work has been reported on the analgesic, antidiarrheal,
neuropharmacological, and antibacterial activities of J.
aurea. Therefore, this project aimed to evaluate the
mentioned activities along with the phytochemical
screening of polar and nonpolar fractions of crude extract
and make a comparative feature in continuation of our
previous research work on this plant®.

Figure 1: Photo of J. aurea plant

MATERIALS AND METHODS
Plant collection and identification

In March 2016, the whole plant of J. aurea was collected
from Chalna, Khulna. The collected plant was identified by
the experts of Pharmacy Discipline, Khulna University,
Bangladesh®.
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Extraction and fractionation

J. aurea crude extract was prepared and fractioned
into nonpolar (petroleum ether) and polar (water)
fractions following the same procedure reported
previously by our group®.

Experimental animal

Swiss-albino  young  mice were nurtured as
recommended by International Centre for Diarrheal
Disease Research, Bangladesh (ICDDR,B) and accepted
standards set by standard laboratory protocols mentioned
in our previous study. Before experiments, the animals
were regularly examined®.

Analgesic activity evaluation

The acetic acid-induced writhing model was followed to
carry out the analgesic effect of the two fractions of J.
aurea extract'®. By comparing the experimental group to
the control group, the percentage of writhing
inhibition was calculated using the formula:

Writhing inhibition (%) = [(Wc - Wt)/ Wc] x 100

where, Wc = mean writhing number in the control group,
Wt = mean writhing number in test groups

Antidiarrheal activity evaluation

Castor oil-induced diarrheal method in mice was followed
to study the antidiarrheal activity of the fractions of J.
aurea extract reported by Mahmud et al., 2017, The test
groups of mice received the extract orally at 250 and 500
mg/kg. Mice of the positive control group and control
group received loperamide at 3 mg/kg and 1% v/v tween
80 at 10 ml/kg, respectively. Each mouse received 0.5 ml of
castor oil orally 30 minutes later to induce diarrhea.
Blotting paper was placed under each mouse
and kept them apart from each other. The first
defecation and number of stools were counted for the
following four hours. The following equation was used to
record the defecation reduction:

Defecation reduction (%) = [(Sc - St)/ Sc] x 100

where, Sc = average number of stools in the control group,
St = average number of stools in the test group

Neuropharmacological activity evaluation

The open field model described by Nripendra et al.,
2017 was used to assess the neuropharmacological
behavior (CNS excitatory or depressive) of mice for the
effect of the fractions of J. aurea extract!?. This experiment
was conducted in a room with reduced noise. The test
groups of mice received oral doses of 250 and 500 mg/kg
of the extract of each of the two fractions. Diazepam was
given to mice in the positive control group at a dose of 1
mg/kg, and 1% v/v tween 80 was given at a dose of 10
ml/kg. Each mouse was then placed in a corner square, and
the number of squares crossed by the mice was recorded
for 3 minutes from 0 to 120 minutes with 30 minutes
intervals.
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Antibacterial activity evaluation

The disk diffusion test method was used to assess the
antibacterial activity of J. aurea extract 3. To conduct the
study, samples of two gram-positive (S. aureus and B.
subtilis) and two gram-negative (E. coli and S. enterica)
bacteria species were selected. The bacteria were twice
cultivated using nutrient agar and nutrient broth media.
The second culture was grown in separate petridishes
containing nutrient agar media after being incubated in a
nutrient broth medium. Levofloxacin at 30 pg/disk and
fractions at 250 and 500 pg/disk were impregnated into
the filter paper discs. The petridishes were incubated at 37
°C overnight to suppress bacterial growth, and the zone of
inhibition of bacterial growth was determined by a
calibrated scale.

RESULTS
Analgesic activity evaluation

The results of Table 1 showed that the water fraction of J.
aurea extract at 250 and 500 mg/kg significantly inhibited
the writhing reflex by 25.28% and 35.06%, respectively.
The pattern of writhing inhibition by petroleum ether
fraction was similar to water fraction, 29.89% and 43.68%
at 250 and 500 mg/kg, respectively. In this study, the
standard drug diclofenac Na was found to show writhing
inhibition by 76.44% at 25 mg/kg dose. Overall, the
analgesic potentiality of the petroleum ether fraction of J.
aurea extract was higher than that of the water fraction
(Table 1).

Table 1: Effect of fractions of J. aurea extract on acetic
acid-induced writhing inhibition in mice

Group Mean % Inhibition of
writhing writhing
0,
Contrql (1% Tween 80 17.40 0
in water)
Standard, Diclofenac
7 +i C
Na (25 mg/ke) 4.10 76.4410.43
Water fraction (250 13 25.28+0.78°
mg/kg)
Water fraction (500 113 35.0620.60°
mg/kg)
Petroleum ether
12.2 29.89+0.52¢
fraction (250 mg/kg) 28905
Petroleum ether 98 43.68+0.46°

fraction (500 mg/kg)

Values are expressed as mean t standard error of the
mean (n = 3); 2P<0.05, ®P<0.01, and °P<0.001 compared to
control.

Antidiarrheal activity evaluation

Both water and petroleum ether fractions of J. aurea
extract, at 250 and 500 mg/kg, significantly prolonged the
onset of diarrhea and lessened the total number of stools
dose-dependently. Inhibition of defecation at 250 and 500
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mg/kg for water fraction was 18.01% and 26.08% and for
petroleum ether fraction was 32.80% and 50.26%,
respectively. Standard loperamide at 3 mg/kg showed a
significant increase in latent period and inhibition of
defecation (Table 2). Of the two fractions, the nonpolar
fraction was found to show a better effect.

Neuropharmacological activity evaluation

The water and petroleum ether fractions of J. aurea extract
significantly decreased the number of squares crossed by
the mice at 250 and 500 mg/kg compared to the control.
The decrease of locomotors was revealed at 30 min and
continued up to 90 min, indicating the decrease in
locomotor activity (Table 3).

Antibacterial activity evaluation

Both the polar fraction and nonpolar fractions reflected
very low antibacterial activities against the bacterial
species tested even at the higher dose of 500 pg/disk
(Table 4).

ISSN 0976 — 044X

Table 2: Effect of fractions of J. aurea extract on castor oil-
induced diarrheal episode in mice

% inhibition
of defecation

Mean latent

Group period (min)

0 ) -
Controll, 1% tween-80 33.0042.55
in water

Standard, Loperamide

114.60+3.59°  80.64+0.50°
(3 mg/kg)
Water fraction (250 )/ 5c 5870 18.0141.75
mg/kg)
Water fraction (500 o )15 16c 26,081,607
mg/kg)
Petroleum ether
0y a + b
fraction (250 mafkg)  SB25EAT3 32804096
Fetrlenin sl 73.544.73°  50.26+0.85°

fraction (500 mg/kg)

Values are expressed as mean = standard error of the mean (n =
3); 2P<0.05, ®P<0.01, and <P<0.001 compared to control.

Table 3: Effect of fractions of J. aurea extract on open field model in mice

Group
0 min
Control 109.6£1.5
Positive control, Diazepam (1mg/kg) 112.4+6.4
Water fraction (250 mg/kg) 124.842.7¢
Water fraction (500 mg/kg) 125.2+2.4¢
Petroleum ether fraction (250 mg/kg) 128.4+3.7¢
Petroleum ether fraction (500 mg/kg) 121+3.7°

Number of square crossed by the mice

30 min 60 min 90 min 120 min
102.6+1.4 96.841.2 90.442.7 84.8+4.3
40.241.4° 31.8+0.9¢  26.241.0°  32.8+1.4¢
87.4+1.5¢ 7341.2¢ 69.241.1¢  74.2+1.7°
80.4+1.1¢ 70.6+1.5°  65.841.2°  76.8+1.9
96.6+3.3 81.4+4.4°  69.6+3.9°  82.8+3.2
88.612.4° 70.6%2.7¢ 54.6+2.3¢ 79+2.4

Values are expressed as mean * standard error of the mean (n = 3); 2P<0.05, °P<0.01, and °P<0.001 compared to control.

Tablet 4: In vitro antibacterial activity of fractions of J. aurea extract

Name of Type of
Bacterial strains ~ Bacterial . .. standard
SIS (Levofloxacin)

30 ug/disk

S. aureus Gram(+) 0 60 mm

B. subtilis Gram(+) 0 48 mm

E. coli Gram(-) 0 47 mm

S. enterica Gram(-) 0 45 mm

DISCUSSION

Numerous phytochemicals are found in abundance in every
plant. The plant itself stores these phytochemicals as
primary or secondary metabolites. The majority of
secondary metabolites are rich in bioactive substances that
have a variety of positive health impacts on both the plant
and animal worlds!*. In our previous article, the
phytochemical screening showed the presence of

Diameter of zone of inhibition

Water Water Petroleum Petroleum
fraction  fraction ether ether fraction
(250 (500 fraction (250 (500 pg/disk)

ug/disk)  pg/disk) mug/disk)
8 mm 8.9 mm 7.5 mm 8.2 mm

0 0 0 0

7 9 0 12

0 6 0 0
glycosides, flavonoids, phenolic compounds, tannins

alkaloids, saponins, etc. which could be responsible for bio-
activities. Furthermore, the previous study also reported
that both the water and petroleum ether fractions were
found to be non-toxic up to 2000 mg/kg®. Based on this
toxicity report, up to 500 mg/kg was considered the safe
dose for this study.
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To investigate the analgesic activity, the writhing method
was employed, which involves injecting acetic acid
intraperitoneally into mice to produce pain of peripheral
origin®®. This nociceptive model is extremely successful for
dosages where the analgesic and anti-inflammatory effects
of medication would be ineffective in other pain models?®.
Peripheral nociception is activated through the direct
induction of non-selective cationic channels or the indirect
secretion of various endogenous mediators, such as
prostaglandins, cytokines, and bradykinin, as well as
elevated production of lipoxygenase and
cyclooxygenase enzymes resulting in the activation of
neurons sensitive to nonsteroidal anti-inflammatory drugs
(NSAIDs)Y”" 18 Therefore, this test could be used to
investigate the antinociceptive activity of novel NSAIDs.
Natural phenolic acids and flavonoids like rutin, quercetin,
luteolin, etc. have been reported to have a primary role in
analgesic activity upon targeting prostaglandins®®. Both the
polar and nonpolar J. aurea extract fractions had
comparable antinociceptive potentialities in this test. The
phytochemical assays of J. aurea extract described in our
previous study revealed the presence of flavonoids and
phenolics, which might contribute to analgesic effects®.

One of the most common gastrointestinal illnesses,
diarrhea causes both morbidity and mortality in a large
number of children and adults worldwide. The natural state
of the stomach is deteriorated by increased gastrointestinal
motility, consumption of unclean food, and gastrointestinal
infections, which result in diarrhea®>. A widely used
laboratory procedure for determining the antidiarrheal
activity of any sample is the castor oil-induced diarrheal
technique in mice. Ricinoleic acid, the primary component
of castor oil, can irritate and inflame the gastrointestinal
mucosa and enhance motility and secretion?’. The polar and
non-polar fractions of J. aurea extract enhanced the latent
time of feces and decreased defecation in the castor oil-
induced diarrheal test. Phytochemicals including alkaloids,
tannins, flavonoids, and terpenes present in J. aurea extract
may be responsible for the antidiarrheal effect?..

The most intricate and crucial system in the human body is
the central nervous system (CNS). The primary regulatory
component of the CNS consists of 86 billion neurons.
Different neuropharmacological behaviors can be seen
when these neurons are excited or depressed. The open
field test is one of the common methods to measure the
general locomotor activity levels, anxiety, and exploratory
willingness in animals (usually rats). The frequency with
which mice cross squares at regular intervals indicates
whether their CNS is experiencing excitement or
depression. The excitation effect on the CNS increases with
the number of squares crossing, and vice versa®?. In our
open field model, two fractions of J. aurea extract showed
us CNS depression effects over time. With the advancement
of time, less number of squares were crossed by mice at
both 250 and 500 mg/kg doses. Phytochemicals like
glycosides, alkaloids, tannins, saponins, and flavonoids
might be liable for this CNS depression?® 24,

ISSN 0976 — 044X

The emergence of microbes that are resistant to antibiotics
has increased the urgency of hunting for new antibacterial
substances. Numerous compounds with plant origins,
including alkaloids, flavonoids, glycosides, terpenes,
tannins, and polyphenols, have been found to have
antibacterial activity. Many have also demonstrated
synergistic benefits with already-available antibacterial
medications®. Flavonoids are either complexed with
bacterial cell walls or bound to adhesions to demonstrate
their antibacterial activities. Antibacterial activity of
tannins was demonstrated either by binding to proteins,
blocking enzymes, or rupturing bacterial cell walls. Alkaloids
were intercalated into DNA and/or cell walls to
demonstrate their antibacterial properties?. In our study,
the extract comprises a variety of phytochemicals, including
flavonoids, terpenoids, tannins, and polyphenolic
components. The varied zones of inhibition observed in our
tests against the sensitive bacteria could have been caused
by different diffusion rates of phytochemicals?’.

CONCLUSION

In summary, the nonpolar components of J. aurea
demonstrated better analgesic, antidiarrheal, and CNS
depression activities in comparison to the polar
components. However, both parts showed little
antibacterial activity. Further studies are required to isolate
bioactive compounds from this plant and to identify the
mechanisms of action that can help develop novel agents
for the management of pain, diarrhea, and CNS disorders.
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