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Abstract

Background: Campsis radicans L. is a flowering plant in Bangladesh, traditionally used for the treatment of several
human diseases. In this study, in vitro antioxidant, thrombolytic, membrane stabilizing and in vivo analgesic,
hypoglycemic, anti-diarrheal and CNS antidepressant activities of organic soluble fractions of crude methanol
extract of C. radicans leaf were investigated using appropriate experimental models.

Methods: The leaves of C. radicans were collected, authenticated, dried and extracted with methanol at room
temperature for 30 days. The concentrated methanol extract was partitioned to petroleum-ether (PESF),
dichloromethane (DMSF) and ethyl acetate (EASF) soluble fractions. The antioxidant activity of these fractions
was determined by DPPH free radical scavenging method. Total phenolic content was determined by the
Folin-Ciocalteau’s spectrophotometric method. The thrombolytic activity was assessed by measuring clot lysis
ability whereas the membrane stabilizing activity was evaluated by heat- and hypotonic solution-induced
hemolysis assay. Tail immersion procedure and acetic acid- induced writhing model were used to measure
the analgesic activity of C. radicans. The hypoglycemic, anti-diarrheal and CNS antidepressant activities were
determined by oral glucose tolerance test, castor oil-induced diarrheal model and thiopental-sodium induced
sleeping time test in mice, respectively.

Results: All the organic soluble fractions of C. radicans contained phenolic compounds varying from 6.38 to
60.13 mg of GAE/gm of extractive, while in DPPH assay, EASF showed the highest free radical scavenging
activity with IC50 is 4.69 μg/ml. The PESF exhibited highest thrombolytic activity (57.14% clot lysis) and the
DMSF showed maximum 53.95% inhibition of heat-induced hemolysis of human RBCs. In both tail immersion
and acetic acid induced writhing models, the PESF, DMSF, EASF at the doses of 200 and 400 mg/kg body
weight, induced a significant (P < 0.001) decrease in the painful sensation in mice. Substantial (P < 0.05) anti-
hyperglycemic activity of test samples was found in mice loaded with glucose at the same doses mentioned
earlier. Castor oil induced diarrheal test of the plant extractives has shown significant effect in comparison to
control group. In CNS antidepressant activity assay, the test samples were able to reduce the duration of
sleep in mice caused by thiopental administration.

Conclusion: All these findings revealed that C. radicans possess significant antioxidant, thrombolytic,
membrane stabilizing, analgesic, hypoglycemic, anti-diarrheal and CNS antidepressant activities.

Keywords: Campsis radicans, Antioxidant, Thrombolytic, Membrane-stabilizing, Analgesic, Hypoglycemic, Anti-
diarrheal, CNS antidepressant
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Background
Developing a new drug involves identifying lead com-
pounds with desired biological activity. Nature is a veri-
fied source of such lead compounds having anticancer,
antimicrobial, analgesic, anti-diarrheal, hypoglycemic,
CNS antidepressant properties [1–4]. Ethnopharmacol-
ogy is a branch of pharmaceutical science which deals
with the study of such natural sources, particularly of
plants for the isolation and identification of bioactive
secondary metabolites with desired therapeutic proper-
ties. Some therapeutic agents currently in use were de-
rived from plant sources and includes anti-cancer drugs
like vincristine, vinblastine and paclitaxel [5]; anti-
malarial drugs like quinine and artemisinin [6] as well as
narcotic analgesics like morphine [7]. The initial stage of
the study for the identification of bioactive principles
usually involves the preliminary screening of the crude
plant extract for its supposed medicinal values [8].
Campsis radicans L. (Family: Bignoniaceae; Bengali

name: Kolkephul) is reported as one of the most beauti-
ful flowering plants in the world which is widely distrib-
uted in USA, Canada, China, and South Asia [9] . In
Bangladesh the plant grows in parks and roadside areas
as an ornamental plant [10]. The plant is notable for its
showy trumpet-shaped flowers which are very attractive
to hummingbirds, and many types of birds. Its trad-
itional medicinal uses includes healing of wounds, treat-
ment of infections caused by Candida, Hemophyllus etc.
and anti-itching medication [11]. In china, the plant is
well known for its anticoagulant property which is trad-
itionally used for the treatment of abnormal menstru-
ation and dysmenorrhea. Chemical investigation of the
aerial parts of C. radicans led to the isolation of couma-
rins such as 8-methoxy furanocoumarin, pabulenone,
pereflorin B and 17-methylbothrioclinin [12].
Extensive literature search indicates that there is no

scientific report on the biological investigations of the
plant to confirm its medicinal properties. Therefore, in
this study, the plant C. radicans was thoroughly investi-
gated for evaluation of pharmacological potentials by
in vitro antioxidant, thrombolytic, membrane-stabilizing
and in vivo analgesic, hypoglycemic, anti-diarrheal and
CNS antidepressant activities in suitable experimental
model.

Materials and methods
Collection and extraction of plant material
Leaves with barks of the plant Campsis radicans L. were
collected from Curzon Hall, University of Dhaka,
Bangladesh during the month of December 2016. The
plant was taxonomically identified by the experts of
Bangladesh National Herbarium, Mirpur, Dhaka (DACB;
Accession No- 43433). The properly cleaned leaves with
barks were air-dried and ground to a coarse powder.
The powdered materials were macerated in methanol for
few days and finally, filtered through Whatman filter
paper number 1. The filtrate was concentrated using a
rotary evaporator (Heidolph, UK) at low temperature
(40 °C) and pressure. About 5 g of the concentrated ex-
tract designated as the crude methanol extract of Camp-
sis radicans was subjected to solvent-solvent partitioning
following the modified Kupchan method [13] to
petroleum-ether (PESF), dichloromethane (DMSF) and
ethyl acetate (EASF) soluble fractions. Then the crude
extract and its Kupchan fractions were studied separately
for the evaluation of their biological activities.

Drugs and reagents
All regaents and chemicals such as 1,1-diphenyl-2-
picrylhydrazyl (DPPH), tert-butyl-1-hydroxytoluene
(BHT), gallic acid, acetic acid and Tween 80, castor oil
were of analytical grade. Ascorbic acid, streptokinase,
acetyl salicylic acid, morphine, diclofenac sodium, glib-
enclamide, fluoxetine, thiopental sodium, castor oil and
loperamide were obtained as gifts from Square Pharma-
ceuticals Limited, Kaliakair, Dhaka and Beximco Pham-
raceuticals Limited, Tongi, Dhaka.

In vitro studies
Determination of total phenolic content
The total phenolic content was determined by the Folin-
Ciocalteau’s spectrophotometric method [14, 15]. Here,
gallic acid was used as the standard and different con-
centrations of gallic acid solution were prepared in the
range of 0.391 μg/ml and 100 μg/ml. 1.0 ml plant extract
(2 mg/ml) was mixed with Folin-Ciocalteau’s phenol re-
agent, 2.0 ml of 7.5% Na2CO3 solution was then added
to the reaction mixture followed by the addition of 13
ml of deionized distilled water. The mixture was allowed
to stand in the dark for 20 min. The absorbance was re-
corded at 760 nm. A calibration curve was prepared
from the data of gallic acid solution and it was used to
determine total phenolic content of the plant extracts.
The results were expressed as mg of gallic acid equiva-
lent (GAE) per g dry weight extract.

Free radical scavenging by DPPH method
The DPPH (1,1-diphenyl-2-picrylhydrazyl) radical scav-
enging activity of PESF, DMSF and EASF on the stable
DPPH radical was estimated by the method established
by Brand-Williams et al [16]. Briefly, plant extract was
dissolved in methanol to produce stock solution of 1.0
mg/ml. Serial dilution was performed on the stock solu-
tion to produce solutions of 0.977 μg/ml to 500 μg/ml.
To 2ml of each diluted solution of plant extract, 3 ml of
DPPH working solution (prepared in methanol, 20 μg/ml
conc.) was added and then incubated in the dark for 30
min. The absorbance was then measured in a UV-Vis
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spectrophotometer (Shimadzu, Japan) at 517 nm. % In-
hibition of DPPH was calculated and IC50 value (50% in-
hibition concentration) was calculated for each extract
by plotting % inhibition of DPPH against concentration.
Tert-Butyl-1-hydroxytoluene (BHT) and ascorbic acid
(AA) were used as reference standards.

In vitro thrombolytic activity
The thrombolytic activity of PESF, DMSF and EASF was
evaluated following the method developed by Prasad et
al [17] using streptokinase (SK) as standard.

In vitro membrane stabilizing activity
The membrane stabilizing activity of the plant samples
was evaluated by the method described in literature [18]
which involved heat- and hypotonic solution-induced
hemolysis.

Test animals
For in vivo biological tests, 4–5 weeks old Swiss albino
mice of either sex were collected from International
Center for Diarrheal Disease and Research, Bangladesh
(ICDDR, B). They were kept under controlled room
temperature (24 ± 2 °C; relative humidity 60–70%) in a
12 h light-dark cycle and fed ICDDR, B formulated ro-
dent food and water ad libitum. Food was withdrawn 12
h before and during the experiment. The experiments
were accomplished according to the guide for the care
and use of laboratory animals. The protocols for con-
ducting the experiments on the animals were approved
by the institutional ethical committee [19].

Study design for in vivo studies
Swiss albino mice were randomly assigned to eight
groups of three animals each for the different experi-
mental models. The first group served as negative con-
trol receiving 1% Tween 80 in normal saline (10 ml/kg
body weight). The second group served as positive con-
trol and was given standard drugs for the respective ex-
periment. The third and fourth groups received PESF
(200- and 400 mg/kg body weight), the fifth and sixth
groups received DCM (200- and 400 mg/kg body
weight), and finally seventh and eighth groups received
EASF (200- and 400 mg/kg body weight) of crude
methanol extract of C. radicans, respectively.

In vivo studies
Central analgesic activity
Tail immersion procedure [20] was used to determine
the central analgesic activity of the plant extracts. Mor-
phine (2 mg/kg body weight) solution prepared in nor-
mal saline was administered subcutaneously as the
standard. The organic soluble fractions of the methanol
of Campsis radicans (200 - and 400mg/kg body weight)
and the negative control (1% Tween 80 in normal saline)
were administered orally. For the test, 1–2 cm of tail of
the mouse was dipped into a water bath containing
warm water maintained a constant temperature of 55 °C.
The time taken by the mouse to deflect its tail was re-
corded before (0 min) and at 0, 30, 60, and 90min after
administration of the treatments. The % time elongation
was determined using the following equation and this
was compared with the standard to evaluate central an-
algesic activity. The higher the elongation percentage of
the group the greater is the group’s central analgesic
activity.

%time elongation ¼ Ttest−Tcontrol

Tcontrol
� 100%

Here Ttest is the average time of tail deflection in the
test group and Tcontrol is the average time of tail deflec-
tion in control group.

Peripheral analgesic activity
Acetic acid-induced writhing test was performed as re-
ported previously [21] to determine the peripheral anal-
gesic activity of C. radicans in albino mice. Plant
extracts (200 - and 400 mg/kg body weight) as well as
the negative control (1% Tween 80 in normal saline) and
the standard diclofenac sodium (50 mg/kg body weight)
were administered to the albino mice orally. About 40
min after administration of the sample, 1% acetic acid
(0.1 ml/10 g body weight) was administered to the ex-
perimental animal by intra-peritoneal route to induce
writhing. Number of abdominal constrictions i.e. writhes
were counted for each group of mice starting from 5
min after the injection of acetic acid up to 10 min and %
inhibition of writhing was determined according to the
following formula to evaluate peripheral analgesic
activity:

%inhibition of writhing ¼ Wtest−Wcontrol

Wcontrol
� 100%

Here, Wtest refers to the average number of writhing
in the test group and Wcontrol refers to that in the con-
trol group.

Hypoglycemic activity
Hypoglycemic activity of C. radicans was determined in
albino mice according to the method described in litera-
ture [22]. The soluble fractions of crude methanol ex-
tract of C. radicans (200- and 400mg/kg body weight)
and standard glibenclamide (10 mg/kg body weight)
were administered to the mice orally. 1 h after the ad-
ministration, all groups was treated with 10% glucose so-
lution (2 g/kg body weight). At 1, 2 and 3 h of glucose
administration, the blood was collected from tail vein of



Table 1 Total phenolic content, DPPH free radical scavenging
and thrombolytic activities of PESF, DMSF and EASF

Test
Sample

Total phenolic
content
(mg of GAE/g of dried extract)

DPPH free radical
scavenging activity
(IC50 μg/ml)

%
Clot lysis

PESF 17.74 71.82 57.14

DMSF 60.13 8.64 37.5

EASF 6.38 4.69 49.31

BHT – 17.45 –

AA – 4.31 –

SK – – 68.22

Here, PESF, DMSF, EASF = petroleum-ether, dichloromethane, ethyl acetate
soluble fraction of crude methanol extract of C. radicans, respectively
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mice and blood glucose level was measured using a
standard glucometer. The hypoglycemic activity of C.
radicans was reflected by % reduction of blood glucose
level calculated using the formula shown below:

%reduction in blood glucose ¼ BGcontrol−BGtest

BGcontrol
� 100%

Here, BGtest refers to the average blood glucose level
in the test group and BGcontrol refers to average blood
glucose level in the control group.

Anti-diarrheal activity
Anti-diarrheal activity of C. radicans was evaluated by
the method of castor oil-induced diarrhea in mice [23].
The test groups received the soluble fractions of crude
methanol extract of C. radicans at the doses of 200- and
400 mg/kg body weight while the positive control group
received the standard loperamide (50 mg/kg body
weight) and the negative control group received vehicle
(1% Tween 80 in normal saline) at the dose of 10 ml/kg
body weight orally. The number of diarrheal feces ex-
creted by the mice was observed for up to 4 h and % re-
duction in diarrhea by the plant extract was calculated
using the following formula to evaluate antidiarrheal
activity:

%reduction in diarrhea ¼ Dcontrol−Dtest

Dcontrol
� 100%

Here, Dtest refers to the average number of diarrheal
defecation in the test group and Dcontrol refers to that in
control group in the same duration.

CNS antidepressant activity
The CNS antidepressant activity of C. albicans was eval-
uated by thiopental-induced sleeping time test on Swiss
albino mice [24]. The soluble fractions of crude metha-
nol extract of C. radicans (200- and 400 mg/kg body
weight) and standard fluoxetine (30 mg/kg body weight)
were administered orally. After passing 30min, thiopen-
tal sodium (25 mg/kg body weight) was administered to
each mouse subcutaneously to induce sleep. Then, the
sleeping time for each mouse was recorded and the CNS
antidepressant activity was evaluated by determining %
inhibition of sleeping time according to following
formula:

%inhibition of sleeping time ¼ Tcontrol−Ttest

Tcontrol
� 100%

Here Ttest is the average sleeping time in the test
group and Tcontrol is that in control group.
Statistical analysis
All values were determined as mean ± standard error of
mean (SEM) whenever possible. When applicable, data
was statistically evaluated by means of Dunnett’s t-test
using GraphPad Prims (version 7) and the p values <
0.05 was considered statistically significant.
Results
The present study was undertaken to evaluate the DPPH
free radical scavenging assay, thrombolytic, membrane
stabilizing assay, analgesic, hypoglycemic, anti-diarrheal
and CNS antidepressant activities of different organic
soluble fractions of the crude methanol extract of C.
radicans. The results are shown in Tables 1, 2, 3, 4, and
5 and Figs. 1 and 2.
The comparative study of total phenol content on

all C. radicans leaf extracts in different solvents was
conducted by using the Folin-Ciocalteau’s spectro-
photometric method. The total phenol content in the
extracts was computed from the regression equation
(y = 0.016x + 0.024, R2 = 0.997) of the calibration curve
prepared from data of gallic acid solution. The total
phenolic contents of plant extracts varied from 6.38
to 60.13 mg of GAE/g of extractives. As shown in the
Table 1, the DMSF showed the highest value in total
phenol content (60.13 mg of GAE/g of extractives)
followed by the PESF (17.74 mg of GAE/gm of
extractives).
The antioxidant activities of organic fractions of C.

radicans extract were determined via measuring the free
radical scavenging ability. As shown in Table 1, the
EASF showed the highest free radical scavenging activity
with IC50 value of 4.69 μg/ml while PESF showed the
lowest free radical scavenging activity with IC50 value of
71.82 μg/ml. Though the antioxidant potential of organic
fractions of C. radicans leaf extract was found to be low
than those of standard ascorbic acid (IC50 = 4.31 μg/ml),
the study revealed that enhanced antioxidant activity of
both the EASF and DMSF may be due to the presence



Table 2 Analgesic activity of PESF, DMSF and EASF in mice by tail immersion assay

Treatment % Time elongation (Mean ± SEM)

After 30 min After 60 min After 90 min

Morphine (2 mg/kg b.w.) 75.44 ± 1.45** 333.61 ± 2.34** 508.32 ± 11.65**

PE (200 mg/kg b.w.) 72.44 ± 7.53** 115.56 ± 13.01** 212.93 ± 20.93**

PE (400 mg/kg b.w.) 63.71 ± 10.67* 136.42 ± 16.43** 237.59 ± 4.17**

DCM (200mg/kg b.w.) 61.66 ± 15.17* 156.63 ± 3.63** 179.94 ± 11.71**

DCM (400mg/kg b.w.) 85.40 ± 2.89** 217.55 ± 9.73** 233.73 ± 32.81**

EA (200 mg/kg b.w.) 43.93 ± 2.80** 134.44 ± 12.99** 173.70 ± 7.88**

EA (400 mg/kg b.w.) 75.85 ± 4.28** 197.35 ± 6.34** 205.50 ± 13.06**

All values by Student’s -test, significant at **P < 0.001, *P < 0.05 and SEM = standard error mean
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of high antiradical phenolic compounds present in these
two fractions.
During in vitro thrombolytic activity study, the differ-

ent solvent fractions of C. radicans extract have promin-
ent thrombolytic activity (Table 1). The PESF exhibited
highest thrombolytic activity (57.14% clot lysis), followed
by EASF (49.31%) as compared to standard streptokinase
(30,000 I.U.) which showed 68.22% clot lysis.
The soluble fractions of C. radicans leaf extract at

concentration of 2.0 mg/ml, significantly protected the
lysis of human erythrocyte membrane induced by heat
and hypotonic solution, as compared to the standard
acetyl salicylic acid (ASA) at the concentration of 0.10
mg/ml (Fig. 1). During heat-induced condition, the
DMSF and PESF of crude methanol extract of C. radi-
cans demonstrated 53.95% and 52.17% inhibition of
hemolysis of human RBCs, respectively whereas standard
ASA inhibited 42.57%. In hypotonic solution-induced
hemolysis, all the plant extractives demonstrated rela-
tively lower activity compared to the extent of inhibition
observed during heat-induced condition.
The central analgesic effect of organic soluble fractions

and reference drug morphine in albino mice is presented
in Table 2. In this test, morphine (2 mg/kg body weight)
showed greater activity (p < 0.05) compared to the test
samples, but all the plant samples at the doses of 200
and 400mg/kg body weight (b.w.) induced a significant
(p < 0.001) decrease in the painful sensation in test
Table 3 Analgesic activity of PESF, DMSF and EASF in mice by aceti

Test group Mean writh

Control (1% Tween 80) 17.66

Diclofenac sodium (50 mg/kg b.w.) 5.33

PESF (200 mg/kg b.w.) 7.33

PESF (400 mg/kg b.w.) 6.33

DMSF (200mg/kg b.w.) 8.0

DMSF (400mg/kg b.w.) 5.0

EASF (200mg/kg b.w.) 8.33

EASF(400mg/kg b.w.) 6.0

**P < 0.001; all values expressed as mean ± SEM
animals when compared to untreated control groups in
tail immersion method. These results indicate excellent
central analgesic activity of the C. radicans in the experi-
mental mice. The percent (%) elongation times were re-
corded at 30, 60 and 90 min after administration of drug
samples in the albino mice. After 90 min, the PESF ex-
hibited highest elongations as 237.59% compared to
508.32% by morphine.
The effect of soluble fractions of C. radicans extract

on the acetic acid-induced abdominal constrictions in
mice is shown in Table 3. The result shows that the
tested soluble fractions (200 and 400 mg/kg body
weight) and the standard drug diclofenac sodium (2mg/
kg body weight) significantly (P < 0.001) reduced abdom-
inal writhing in mice when compared to the negative
control group reducing the mean number of writhing
from 17.66 in the negative group to 5.0 by DMSF at the
dose of 400 mg/kg body weight (Table 3). The reduction
of abdominal writhing was in a dose-dependent manner.
Also the tested soluble fractions of plant extract caused
a dose-dependent increase in inhibition of abdominal
writhing, increasing it from 0% in negative control group
to 71.70 ± 2.67%, 66.04 ± 2.67% and 64.15 ± 1.54% by
DMSF, EASF and PESF of C. radicans leaf extract, re-
spectively at the dose of 400 mg/kg body weight.
The preliminary hypoglycemic activity of C. radicans

was evaluated in Swiss albino mice by oral glucose toler-
ance test and the data shown in Table 4 are presented as
c acid-induced writhing test

ing % Inhibition of writhing (mean ± SEM)

–

69.81 ± 4.08**

58.49 ± 1.54**

64.15 ± 1.54**

54.72 ± 2.67**

71.70 ± 2.67**

52.83 ± 5.55**

66.04 ± 2.67**



Table 4 Hypoglycemic activity of PESF, DMSF and EASF in mice oral glucose tolerance test

Treatment % Blood glucose reduction

After 1 h After 2 h After 3 h

Glibenclamide (2 mg/kg b.w.) 33.99 ± 7.55 24.35 ± 3.69 39.82 ± 2.61**

PESF (200 mg/kg b.w.) 9.88 ± 4.87 52.17 ± 3.71* 14.16 ± 3.15*

PESF (400 mg/kg b.w.) 19.76 ± 11.78 53.04 ± 3.69** 16.81 ± 15.65

DMSF (200mg/kg b.w.) 27.27 ± 10.16 43.48 ± 2.84** 43.36 ± 4.40**

DMSF (400mg/kg b.w.) 26.48 ± 6.22 59.13 ± 3.95** 18.58 ± 1.45**

EASF (200mg/kg b.w.) 34.39 ± 12.91 43.48 ± 2.56** 8.85 ± 14.61*

EASF (400mg/kg b.w.) 14.62 ± 7.27 48.70 ± 4.66** 30.09 ± 3.82**

**P < 0.01, *P < 0.05; all values expressed as Mean ± SEM
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mean percentage of blood glucose reduction respect to
fasting concentration. According to the obtained results,
the organic soluble fractions of C. radicans leaf extract
demonstrate significant (P < 0.05) hypoglycemic activity
compared to standard glibenclamide and this activity
persists up to 2 h after the oral administration of glu-
cose. The hypoglycemic activity is insignificant at 1 h
but statistically significant at 2 h mark (Table 4). Among
all, the DMSF at dose 200 mg/kg body weight and EASF
at dose 400mg/kg body weight showed maximum activ-
ity which persist up to the 2 h of treatment. On the
other hand, PESF at both doses (200 and 400 mg/kg
body weight) and DMSF at higher dose (400 mg/kg) low-
ered blood glucose level in 52.17%, 53.04% and 59.13%,
respectively up to 2 h of treatment and after that started
to lose its glucose lowering activity (Table 4).
In castor oil-induced diarrheal model, the PESF, DMSF

and EASF demonstrated marked (P < 0.05) anti-diarrheal
effect in Swiss albino mice (Table 5). Castor oil adminis-
tration to mice induced diarrhoea for the following 4 h
in the control group. This condition was markedly re-
duced by standard loperamide (74.96%) as well as PESF,
with the maximum effect (80.06%) observed at 400 mg/
kg as shown in Table 5. Oral pretreatment of mice with
different doses (200 and 400 mg/kg body weight) of test
samples i.e., PESF, DMSF and EASF showed a significant
(p < 0.05) reduction in the number of diarrheal feces in
Table 5 Anti-diarrheal activity study of PESF, DMSF and EASF by cas

Treatment % Reduction in the number of d

After 1 h Aft

Loperamide (50 mg/kg b.w.) 100 ± 0.00* 90

PESF (200 mg/kg b.w.) 75.18 ± 20.41 79

PESF (400 mg/kg b.w.) 75.18 ± 20.41 90

DMSF (200mg/kg b.w.) 75.18 ± 20.41 79

DMSF (400mg/kg b.w.) 24.81 ± 35.36 60

EASF (200mg/kg b.w.) – 30

EASF (400mg/kg b.w.) 75.18 ± 20.41 69

**p < 0.01, *p < 0.05; all values expressed as Mean ± SEM
test animal, with the higher dose of the soluble fraction
exhibiting the better effect.
The CNS antidepressant activity was evaluated by

thiopental sodium-induced sleeping time test. This test
evaluated whether the experimental soluble fractions of
C. radicans extract would be able to reduce the duration
of sleep caused by thiopental sodium administration in
mice. All soluble fractions showed statistically significant
(p < 0.01) antidepressant activity (Fig. 2).

Discussion
In our present study the antioxidant, thrombolytic, mem-
brane stabilizing, analgesic, hypoglycemic, anti-diarrheal
and CNS antidepressant properties of the organic soluble
portions of the methanol extract of Campsis radicans
leaves were determined and the results of our study clearly
indicates significant antioxidant, thrombolytic, membrane
stabilizing, analgesic, hypoglycemic, anti-diarrheal and
CNS antidepressant properties.
Both DPPH free radical scavenging and total phenolic

content assay methods were employed to determine the
antioxidant activity of C. radicans. The role of free radi-
cals in pathological manifestations is well known. Anti-
oxidants fight against free radicals before they attack the
target biomolecules such as nucleic acids, proteins and
lipids, and thereby protect human body from various
diseases such as diabetes, atherosclerosis, aging, etc. [25].
tor oil-induced diarrhea in mice

iarrheal feces in mice

er 2 h After 3 h After 4 h

.09 ± 8.17** 85.65 ± 5.83** 74.96 ± 4.08**

.88 ± 16.33* 57.17 ± 10.10* 65.07 ± 4.08**

.09 ± 8.17** 78.59 ± 0.00** 80.06 ± 4.08**

.98 ± 8.17** 57.17 ± 0.00** 65.07 ± 4.08**

.06 ± 16.33 50.01 ± 5.83** 65.07 ± 4.08**

.03 ± 8.17 35.76 ± 10.10 44.98 ± 8.16*

.97 ± 0.00** 50.01 ± 5.83** 59.97 ± 4.08**



Fig. 1 Membrane stabilizing activities of different organic fractions of C. radicans leaves extract
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The test samples showed significant free radical scaven-
ging properties. The total phenolic content of the or-
ganic soluble partitionates of the methanol extract of C.
radicans leaf was determined by using Folin-Ciocalteu
reagent and the results have been expressed as gallic
acid equivalents. The antioxidant capacity of C. radi-
cans can be attributed to the prevalence of phenolic
compounds which act as free radical scavengers [26]
due to the presence of hydroxyl group in their aro-
matic structures [27].
Thrombus formation inside the blood vessels hinders

blood flow through the circulatory system leading hyper-
tension, stroke to the heart, anoxia, and so on.
Thrombolytic compounds are reported to be effective in
the prevention and management of coronary heart dis-
eases and stroke [28, 29]. Previously several research
Fig. 2 Antidepressant activities of PESF, DMSF and EASF by thiopental sod
works have been conducted to find out the natural com-
pounds having thrombolytic properties. Some thrombo-
lytic agents obtained by recombinant DNA technology
have certain limitations [30, 31] while those obtained
from plant sources are often perceived as safe because
they are natural. Therefore, in our study the thrombo-
lytic potential of soluble fractions of methanol extract of
C. radicans leaf was evaluated using streptokinase as ref-
erence drug. From the present study it can be demon-
strated that our findings may indicate the possibility of
developing novel thrombolytic compounds from C. radi-
cans extracts. Further studies are ongoing to isolate and
characterize the compounds responsible for thrombo-
lytic activity.
The erythrocyte membrane stability test is based on the

fact that a number of non-steroidal anti-inflammatory
ium-induced sleeping test
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agents inhibit the rupture of erythrocytes, by stabilizing
the cell membrane. Generally, the vitality of cells depends
on the integrity of their membranes. Exposure of red
blood cell to harmful substances such as heat, hypotonic
medium, methyl salicylate results in the disruption of
membrane integrity followed by haemolysis and oxidation
of haemoglobin. Compounds with RBC membrane stabil-
izing properties are considered as anti-inflammatory
agents for their capability to inhibit the release of
phospholipase enzyme, which plays a vital role in inflam-
matory processes [32, 33]. In this study, during both heat-
and hypotonic solution-induced hemolytic assay, the
prominent membrane stabilizing activity of C. radicans
can be attributed to the presence of flavonoids, tannins
and other phenolic compounds in the plant extract.
In this study, two tests were employed for the evalu-

ation of analgesic activity of C. radicans, tail immersion
test for central analgesic activity and acetic acid-induced
writhing for peripheral analgesic activity in mice model.
Both tail immersion and acetic acid-induced writhing
tests are standard pharmacological models for the as-
sessment of analgesia by natural products [34]. Centrally
acting analgesics act by increasing the threshold for pain
and altering the physiological response to pain. However,
peripherally acting drugs act by inhibiting the generation
of pain impulses at the chemoreceptor level [35].
In our study, the tested soluble fractions of C. radicans

leaf extract at doses of 200 and 400 mg/kg body weight
showed a significant (p < 0.05) reduction of pain in Swiss
albino mice. The acetic acid-induced writhing is the rec-
ommended protocol for evaluating peripheral analgesic
activity of medicinal plants. Intraperitoneal administra-
tion of acetic acid (1%) elicits the inflammatory response
via the production of prostaglandins specially PGE2 and
PGF2α [36] and histamine [37] in the peritoneal fluid of
experimental animal. These endogenous products induce
pain and inflammation in the mice. In our study, the sol-
uble fractions at doses of 200 and 400 mg/kg body
weight significantly inhibited the number of abdominal
constrictions induced by the injection of acetic acid indi-
cative of the analgesic activity of C. radicans by the in-
hibition of pain mediators. Since all the tested soluble
fractions of C. radicans leaf extract are inhibiting pain
originated by both centrally and peripherally, it can be
suggested that they might be acting through both central
and peripheral mechanisms. Further phytochemical in-
vestigations are required to isolate the responsible
components.
According to WHO, hypoglycemic agents of plant

source are very important because of their effectiveness,
minimal side effects, and relatively low cost. Traditional
plant medicines are used throughout the world for treat-
ment of diabetes mellitus [38]. The current research is
an earliest screening of organic soluble fractions of C.
radicans leaf extract at 200 and 400 mg/kg body weight
in mice. In oral glucose tolerance test, experimental ex-
tracts at the doses of 200 and 400mg/kg body weight
exhibited significant hypoglycemic effect in mice which
persists up to 2 h compared to control glibenclamide. It
is well known that most medicinal plants have been
found to contain phenolic compounds and bioflavonoids
that have outstanding antioxidant and antidiabetic prop-
erties [39].
The organic fractions of plant extract significantly (p <

0.05) inhibited castor oil-induced diarrhea in mice. Rici-
noleic acid, the active metabolite of castor oil, causes ir-
ritation and inflammation of the gut mucosa which leads
to enhanced peristalsis and reduced reabsorption of Na+

ion, Cl− ion, and water from the gut which ultimately in-
duces diarrhea [40]. The anti-diarrheal activity of the ex-
perimental plant samples could be mediated by the
phytoconstituents like alkaloids, terpenes, glycosides,
tannins, and flavonoids present in C. radicans.
The present study demonstrated that the administra-

tion of 200 and 400 mg/kg body weight dose of organic
soluble fractions of C. radicans leaves showed significant
antidepressant properties. The agents which possess
CNS antidepressant activity either prolong the time for
onset of sleep or decrease the duration of sleep or both
[41]. Phytochemical constituents such as flavonoids have
been reported to exhibit antidepressant action on the
CNS [42, 43].

Conclusion
Based on our preliminary screenings it can be concluded
that the petroleum-ether, dichloromethane, and ethyl
acetate soluble fraction of C. radicans leaf (with bark)
extract exhibits significant antioxidant, thrombolytic,
membrane-stabilizing, analgesic, hypoglycemic, anti-
diarrheal and CNS antidepressant activities. However
further studies are required to find out the bioactive
compounds from C. radicans leaf responsible for these
pharmacological properties.
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