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ABSTRACT: The methanol extract of Stereospermum suaveolens (Roxb.) DC was investigated for antidiabetic, anti-
diarrheal and analgesic activities in Swiss Albino mice. Antidiabetic activity was evaluated by oral glucose tolerance
test where the crude extract of S. suaveolens (400 mg/kg b.w.) exhibited 56.10% reduction of blood glucose level as
compared to 58.53% by standard glibenclamide (0.1 mg/kg b.w.). In the castor oil-induced diarrhea in mice, the plant
extract, at the dose of 400 mg/kg b.w. demonstrated 42.11% reduction of diarrheal feces, while the standard
loperamide revealed 57.89% reduction of diarrheal feces. The analgesic activity of S. suaveolens was assessed by
both radiant heat tail-flick and acetic acid-induced writhing test. The methanolic extract and different Kupchan
fractions of S. suaveolens were also subjected to screening for total phenolic content, DPPH free radical scavenging
assay, membrane stabilizing, thrombolytic and antimicrobial activities. In the DPPH assay, the aqueous soluble
fraction of methanolic extract revealed highest antioxidant properties with 1Cso value of 18.99 pg/ml. The membrane
stabilizing activity was assessed by hypotonic solution- and heat-induced methods and was compared with standard
acetyl salicylic acid. In hypotonic solution-induced haemolysis, the hexane and carbon tetrachloride soluble fraction
inhibited 54.42% and 52.67% haemolysis of RBCs, respectively. On the other hand, in heat-induced haemolysis, the
chloroform soluble fraction inhibited the haemolysis of RBC by 57.10% as compared to 72.09% produced by acetyl
salicylic acid. In antimicrobial assay by disc diffusion method, only the hexane and carbon tetrachloride soluble
fractions demonstrated moderate antimicrobial activity (zone of inhibition = 7.0-15.0 mm) against the test organisms.
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INTRODUCTION

Since ancient civilization, herbs and plants
products have been used for treatment of wide range
of diseases. Especially, people living in rural
areashave been using indigenous plants as medicines.
Therefore, the World Health Organization (WHO) is
now actively encouraging the use of herbal medicines,
which they have been traditionally used for
centuries.™?
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Stereospermum suaveolens (Roxb.) DC. (Bengali
name: parul, atkopali; Family: Bignoniaceae) is a
medicinal plant that isnative to Bangladesh, India and
Myanmar. In Bangladesh, it is found in forests of
Chittagong, Chittagong Hill Tracts, and the northern
districts.®* The plant has been  studied
pharmacologically  for its  anti-inflammatory,
anticancer, hepatoprotective, antihyperglycemic and
antioxidant activities.* Traditionally, roots and bark
of this plant are used for many diseases like asthma,
inflammations, pain, blood disorders, fevers, liver
disorders etc.® Decoction of roots is used in puerperal
fevers. Flowers with honey are used to stop cough.®
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Phytoconstituents such as 6-O-glucosyls-cutellarein’,
dinatin,  dinatin-7-glucuroniside®,  dinatin  7-
glucuronide’, quinones, stereochenols A and B,
naphthoquinones, sterekunthal B,sterequinone C°and
stereolensin™ have previously been reported from the
leaves of this plant.

As part of our continuing studies on medicinal
plants of Bangladesh™2, we evaluated the biological
activities of methanol extract of S. suaveolens in
order to find out the rationale for its folk uses and we,
herein, report the results of our preliminary
investigation.

MATERIALS AND METHODS

Plant material. Both leaf and stem bark of S.
suaveolens were collected from Baldha Garden,Wari,
Dhaka, Bangladesh, in October, 2015 and identified
in Bangladesh National Herbarium, Mirpur, Dhaka
where a voucher specimen has been deposited
(Accession No. DACB-43522).

The plant samples were air dried and ground to a
coarse powder using a grinding machine at the
laboratory of Dept. of Applied Chemistry and
Chemical Engineering, University of Dhaka. The
powdered materials (350 gm) of both leaf and stem
bark of S. suaveolens were mixed, then macerated in
2.5 liter of methanol for 15 days and finally, filtered
through Whatman filter paper number 1. The filtrate
was concentrated using rotary evaporator at 40°C
under reduced pressure. About 5 g of the
concentrated extract was subjected to solvent-solvent
partitioning following the modified Kupchan
method®® to vyield hexane, carbon tetrachloride,
chloroform and aqueous soluble fractions. Then the
crude extract and its Kupchan fractions were studied
separately for the evaluation of biological activities.

Drugs and reagent. Methanol, acetic acid,
Tween 80, glibenclamide, (Square Pharmaceuticals
Ltd.), loperamide (Square Pharmaceuticals Ltd.),
normal saline (Opsonin Pharmaceuticals Ltd.),
morphine (Gonoshasthaya Pharmaceuticals Ltd.),
diclofenac-Na (Essential Drugs Company Ltd.), and
castor oil were collected from local market. All other
chemicals and solvents were of analytical grade.
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Experimental animal. Swiss Albino mice (28-
30 gm) of either sex aged 4-5 weeks were collected
from the Animal Resources Branch of the
International centre for Diarrheal Diseases and
Research, Bangladesh (icddr,b). They were housed in
standard polypropylene cages and kept at room
temperature (24 £ 2°C) and relative humidity (60-
70%) in a 12 hour light-dark cycle and are fed with
icddr,b formulated diet and water ad libitum.

Anti-diabetic activity. Anti-diabetic activity of
the crude methanolic extract of S. suaveolens was
determined in glucose-induced diabetic mice.*®
Experimental animals were divided into four groups
consisting of four mice each. Before administration
of drug, the blood glucose levels of mice of all
groups were determined and the average value was
found as 5.50 mmol/l. The positive control group
received glibenclamide (3 mg/kg, orally) while the
test groups received the methanol extract of S.
suaveolens orally at the dose of 200- and 400- mg/kg
b.w. After 30 min, all mice were fed with 1.0 ml of
10% glucose solution in water. Then, the glucose
level of each mouse was recorded at 30, 90 and 150
min with a simple glucometer using strips technique.
In this experiment, the responses of the extract and
glibenclamide treated groups were compared with the
animals in the control group.

Anti-diarrheal activity. Anti-diarrheal activity
of the crude methanol extract of S. suaveolens was
determined following the published method™ with
slight modification. Sixteen Swiss Albino mice were
divided into four groups consisting of four mice in
each group. The negative control group received
vehicle (1% Tween-80 in water) at 10ml/kg b.w.
orally, while the positive control group received
loperamide (50 mg/kg b.w.) orally. The test group
received the methanolic extract of S. suaveolens at
200- and 400-mg/kg b.w. orally. After 30 minutes
interval to ensure proper absorption of the
administered substance, 1.0 ml of castor oil was fed
to each mouse to induce diarrhea. Each animal was
placed in an individual case, the floor of which was
lined with blotting paper. Each of the mice was
observed for four hours to record the number of stool
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giving instances. The average of total number of stool
given by the test group, and the control group was
compared and the percent inhibition of defecation in
mice was calculated by using the following equation

% inhibition = (M¢ — Mt)/ M¢ x 100;
Where, Mc = Mean defecation of control and Mt =
mean defecation of test sample.

Central analgesic activity. The central
analgesic activity of methanolic crude extract of S.
suaveolens was determined by radiant heat tail flick
method.” Test animals were divided into four groups
having four mice in each group. In this experiment,
the test groups received the methanolic extract of S.
suaveolens (200- and 400-mg/kg b.w. orally), while
the positive and negative control mice were treated
with morphine (4 mg/kg b.w.) subcutaneously and
normal saline, respectively. Thirty minutes after
administration, the tail of each mouse was kept
immersed in hot water at 54°C. The time required to
withdraw the tail (tail flick) was recorded. The tail
flicking time was measured by stopwatch. Then the
percent (%) time of elongation due to the effect of
various fraction and standard were calculated using
the following formula:

% elongation of reaction time = (Average
reaction time of the test group — Average reaction
time of control group)/ Average reaction time of
control group.

Peripheral analgesic activity. The peripheral
analgesic activity of S. suaveolens extract was
determined by acetic acid-induced writhing inhibition
as described by Koster and Turner.’® Experimental
mice were divided into four groups with four mice in
each group. Here, the test groups received the plant
extract at 200- and 400-mg/kg b.w., while the
positive and negative control mice were treated with
diclofenac-Na (50 mg/kg b.w.) and normal saline,
respectively. The percent (%) inhibition of writhing
in comparison to control group was taken as an index
of analgesia and was calculated using the following
formula:

% of inhibition = (Wc-Wr) x100/ W¢
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Where, W¢ is the average number of writhing
reflex in the control group and W+ is the average
number of writhing reflex in the test group.

Total phenoliccontent analysis. The crude
methanolic extract of S. suaveolens and its organic
partitionates were subjected to assay for total
phenolic compounds involving Folin-Ciocalteu
reagent as an oxidizing agent and gallic acid as
standard.’” Exactly 2.5 ml of Folin-Ciocalteu reagent
and 2.0 ml of sodium carbonate (7.5% wi/v) solution
were added to extract solution (2 mg/ml) in water.
After 20 minutes of incubation at room temperature,
the absorbance was measured at 760 nm using a UV-
visible spectrophotometer. The total phenolics was
quantified by calibration curve obtained by
measuring the absorbance values of known
concentration of gallic acid (0-100 pg/ml) and were
expressed as mg of GAE (gallic acid equivalent)/gm
of the dried extract.

Free radical scavenging activity. The free
radical scavenging activity (antioxidant capacity) of
the crude methanolic extract of S. suaveolens and its
Kupchan partitionates on the stable radical 1,1-
diphenyl-2-picrylhydrazyl (DPPH) was estimated by
the method established by Brand-Williams et al.*®

Test for thrombolytic activity. The
thrombolytic activity of the crude methanolic extract
of S. suaveolens and its Kupchan partitionates was
evaluated following the method developed by Prasad
et al.”® using streptokinase as standard.

Test for membrane stabilizing activity. The
membrane stabilizing activity of the crude
methanolic extract of S. suaveolens and its Kupchan
partitionates was assessed following the method of
hypotonic-and heat-induced erythrocyte hemolysis
designed by Shinde et al.?® using acetyl salicyclic
acid as standard.

Test for antimicrobial activity. The preliminary
antimicrobial activity of the crude methanolic extract
of S. suaveolens and partitionates were assessed by
the disc diffusion method® using standard
ciprofloxacin (30 pg) and fluconazole (30 pg) as
reference standards.
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RESULTS AND DISCUSSION

In the anti-diabetic assay, after 30 minutes of
administration the methanolic crude extract of S.
suaveolens at 200- and 400-mg/kg b.w. reduced
blood glucose level by 37.58% and 56.10%,
respectively as compared to 58.53% reduced by
standard glibenclamide (0.1 mg/kg b.w.) (Table 1).
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In the castor oil-induced diarrhea, the crude
methanol extract of S. suaveolens produced marked
anti-diarrheal effect in the mice, as shown in table 2.
Here, the plant extract at the dose of 200- and 400-
mg/kg b.w. demonstrated reduction of diarrheal feces
by 21.05% and 42.11%, respectively when compared
with loperamide which reduced the same by 57.89%.
In evaluation of anti-diarrheal activity, the crude
extract showed statistically significant activity.

Table 1. Anti-diabetic activity of methanol extract of S. suaveolens.

Average blood glucose level (mmol/l)

Test groups After treatment % Inhibition
Before treatment 30 min 90min 150min 60min 120min
Control 5.33+0.60 2317 +151 18.97 +1.37 16.23 + 1.05 } }
Glibenclamid
foenclamide 5.73+1.05 2413 +0.86 9.4+0.26 6.73+0.70 51.45 58.53
(0.1 mg/kg b.w.)
MESS
550 +0.33 26.97 +0.75 1453 +1.42 10.13+0.27 23.40 37.58
(200 mg/kg b.w.)
MESS
5.77+0.19 25.23 +0.46 10.73 + 0.56 7.13+0.60 43.44 56.10

(400 mg/kg b.w.)

Values are expressed as mean = SEM (n = 4). p < 0.05 significant when compared to negative control, MESS = Methanolic extract of S.

suaveolens

Table 2. Anti-diarrheal activity of methanol extract of S. suaveolens.

No. of diarrheal feces

%Reduction of

Test groups Mean + SEM diarrheal feces
Control 6.33+1.41 -
Loperamide (50 mg/kg b.w.) 2.67+0.33 57.89
MESS (200 mg/kg b.w.) 5.0+ 153 21.05
MESS (400 mg/kg b.w.) 3.67+1.20 4211

Values are expressed as mean + SEM (n=4).

The central analgesic effect of methanol extract
of S.suaveolens is presented in table 3. In this test, the
extract effectively elongated the reaction time. The
percent (%) elongation time was recorded at 30, 60
and 90 min after administration of drug samples in
the experimental mice. About 30 min after
administration, the methanolic crude extract, at the
doses of 200- and 400-mg/kg b.w. revealed
elongation of reaction time by 69.23% and 132.30%,
respectively while the standard morphine (4 mg/kg
b.w.) showed 200.09% of elongation. After 60 min,

the tested extract exhibited highest elongation as
185.59% and 259.21%, respectively compared to
313.32% by morphine. The central analgesic property
was found to increase till 60 min and then decreased
with time.

In peripheral analgesic activity study, the crude
extract significantly decreased the number of acetic
acid-induced abdominal writhings in mice (Table 4).
Statistical evaluation of the data confirmed promising
analgesic activity of S. suaveolens. Here, the plant
extract at 200- and 400-mg/kg b.w. showed 31.82%
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and 48.48% inhibition of writhing, respectively as
compared to 65.15% inhibition produced by the
standard diclofenac-Na. Both in the acetic acid-
induced writhing and tail flick method, the crude
methanolic extract showed significant analgesic
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activity. As the extract appeared to be active in both
animal models of nociception, it may possess
peripherally and centrally acting compounds for its
antinociceptive action.

Table 3. Central analgesic activity of methanol extract of S. suaveolens.

Mean of tail immersion + SEM

% Elongation

Test groups
0 min 30 min 60 min 90 min 0 min 30min 60 min 90 min

Control 1.76 £ 0.03 1.80 +0.03 1.99 +0.05 1.96 +0.05 - - - -
Morphine

1.76 +0.04 5.40+0.14 8.23+0.16 7.29 £0.90 -0.05 200.09  313.32 272.50
(4 mg/kg b.w.)
MESS

1.75+0.09 3.04+£0.25 5.68 +0.30 4.88 +0.35 -0.13 69.23 185.59 149.04
(200 mg/kg b.w.)
MESS

1.75+0.10 418 +0.26 7.15+0.19 6.35+0.50 -0.57 13230 259.21 224.18
(400 mg/kg b.w.)

Values are expressed as mean + SEM (n = 4).
Table 4. Peripheral analgesic activity of methanol extract of S. suaveolens.
Writhing count No. of writhin 9 ibiti
Test groups 9 writhing % Writhing % Inhibition
M1 M2 M3 M4 Mean +S EM of writhing.

Control 18 15 17 16 16.50+0.76 100 -
Diclofenac-Na 50 mg/kg b.w. 7 5 6 5.75+0.58 34.85 65.15
MESS 200 mg/kg b.w. 13 12 9 11 11.25+1.04 68.18 31.82
MESS 200 mg/kg b.w. 8 7 9 8 8.0+0.50 51.52 48.48

Values are expressed as mean + SEM (n = 4).

The total phenolic contents varied for the crude
extract and its partitionates of S. suaveolens ranging
from 2.13 mg to 9.7 mg of GAE/gm of dried extract
(Table 5). The highest total phenolic was found in
AQSF (9.7 mg of GAE/gm of dried extract) and the
lowest in HSF (2.13 mg of GAE/gm of dried extract).

In the screening for antioxidant activity, the
aqueous soluble fraction showed the highest activity
with I1Csg value of 18.99 pg/ml (Table 5). At the same
time, the crude methanolic extract and its chloroform
soluble fraction also exhibited significant antioxidant
activity with ICsovalue of 45.6 and 46.7 pg/ml,
respectively. These results denote the presence of
antioxidant principles in the extractives.

In order to identify the drugs with the ability to
promote lysis of blood clot from natural sources, the
extractives of S. suaveolens were assessed for
thrombolytic  activity. Addition of 100 pl
streptokinase (SK), a positive control (30,000 1.U.) to
the clots of human blood and subsequent incubation
for 90 minutes at 37°C, showed 64.2% lysis of clot.
On the other hand, distilled water (negative control)
showed negligible lysis of clot (3.62%). The mean
difference in percentage of clot lysis between positive
and negative control was found to be statistically
significant. In this study, all the samples showed mild
to moderate activity where the aqueous soluble
fractions exhibited 34.7% clot lysis (Table 5).
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The extractives of S. suaveolens (conc. 2.0
mg/ml) significantly protected the lysis of mice
erythrocyte membrane induced by hypotonic solution

Moniruzzaman et al.

and heat. The results were compared with standard
acetyl salicylic acid (0.10 mg/ml) (Table 5). In
hypotonic solution-induced haemolysis, the hexane

Table 5. Total phenolic content, free radical scavenging activity, thrombolytic activity and membrane stabilizing activity of

different extracts of S. suaveolens.

% Inhibition
Sample mgeiirgcﬁségm 1Cs0 (g/mi) % Clotlysis Hypotonic solution- Heat-induced
induced
MESS 3.98+0.38 456+24 14.94+0.94 33.05+3.46 35.47+1.45
HSF 2.13+0.12 90.78 2.2 23.06+0.36 54.42+0.12 55.33+4.84
CTSF 3.43+0.30 53.17+3.3 26.03+1.24 52.67+1.17 40.05+8.26
CSF 4.66 +0.07 46.70 £1.95 9.43+0.99 42.33+6.30 57.10+5.73
AQSF 9.70 £0.19 18.99 +0.88 34.70+1.77 22.90+6.71 33.99+5.05
BHT - 17.77 +1.83 - - -
AA - 2.80 +0.74 - - -
SK - - 64.23 £0.17 - -
ASA - - - 74.64 £2.44 72.09 +3.18

Values are expressed as mean + SEM (n=3). HSF = Hexane soluble fraction, CTSF = Carbon tetrachloride soluble fraction,
CSF = Chloroform soluble fraction, AQSF = Aqueous soluble fraction of methanolic extract of S. suaveolens, BHT = Butylated
hydroxyl toluene, AA = Ascorbic acid, SK = Streptokinase, ASA = Acetyl salicylic acid.

Table 6. Antimicrobial activity of different extracts of S. suaveolens.

Microorganisms

Diameter of zone of inhibition (mm)

HSF
(500 pg/disc)

CTSF
(500 pg/disc)

Ciprofloxacin
(30 pg/disc)

Gram positive bacteria

Bacillus cereus 13 12 39
B. megaterium 12 15 42
B. subtilis 10 9 45
Sarcina lutea 9 10 45
Staphylococcus aureus - 9 42
Gram negative bacteria

Escherichia coli 8 10 43
Pseudomonas aeruginosa 8 10 44
Salmonella Paratyphi 8 13 40
S. Typhi 10 8 41
Shigella dysenteriae 10 11 42
Sh. boydii 9 - 42
Vibrio mimicus 8 8 40
V. parahemolyticus - 10 43
Fungi Fluconazole (30 pg/disc)

Aspergillus niger 10 8 40
Candida albicans 9 12 41
Sacharomyces cerevisiae 8 - 38

and carbon tetrachloride soluble fractions inhibited
haemolysis of RBC by 54.42 and 52.67%,
respectively as compared to 74.64% produced by
acetyl salicylic acid. The chloroform soluble fraction
of methanolic crude extract also revealed significant
inhibition of haemolysis of RBCs. On the other hand,

in heat-induced haemolysis, both chloroform and
hexane soluble fractions inhibited 57.10% and
55.33% haemolysis of RBC, respectively as
compared to 72.09% produced by acetyl salicylic
acid.
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During screening for antimicrobial activity, only
hexane (HSF) and carbon tetrachloride soluble
fraction (CTSF) of methanolic crude extract showed
moderate antimicrobial activity (zone of inhibition =
8.0-15.0 mm) against the test organisms (Table 6).
The carbon tetrachloride partitionate exhibited
maximum  antimicrobial activity against B.
megaterium (15.0 mm) and S. Paratyphi (13.0 mm)
while the crude methanolic extract of S. suaveolens
and its aqueous soluble fraction showed little or no
activity against the test organisms at the test dose
(data not shown).
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