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PURPOSE: To investigate the anti-ulcerogenic properties of the chloroform extract of 
Flemingia strobilifera root in rats.
METHODS: Anti-ulcer effect was evaluated by water immersion induced ulcer in rats. 
Other anti-ulcer related activities of the extract such as the effects on free radicals and 
antimicrobial activity were also evaluated.
RESULTS: Chloroform extract of Flemingia strobilifera root was found to be safe up to 
300 mg/kg body weight when administrated orally in female wistar rats. Water immer-
sion stress produced characteristic lesions in the glandular portion of the rat stomach. 
Pretreatment with Chloroform extract of Flemingia strobilifera root reduced the char-
acteristic lesions in a dose dependent manner (P<0.001) when compared with the 
control. Pretreatment with Chloroform extract of Flemingia strobilifera root  at a dose 
of 15 and 30 mg/kg body wt. increased the gastric mucosal glutathione  level, total 
protein content significantly (P<0.001) as compared to control group. Whereas there 
is significant (P<0.05, P<0.001) reduction in gastric mucosal Malonaldehyde levels 
when compared to control. Free radical scavenging activity of Chloroform extract of 
Flemingia strobilifera root was observed in the concentration range tested, the IC50 
value was calculated. Antimicrobial activity of the Chloroform extract of Flemingia 
strobilifera root exhibited activity against both gram positive and negative bacteria at 
concentration of 10 mg/ml. 
CONCLUSION: The root extract of Flemingia strobilifera possess antiulcerogenic 
properties could justify folklore uses of the plant in peptic ulcer diseases.
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INTRODUCTION

Peptic ulcer disease is the term used to describe 
a heterogeneous group of condition in which 
there is ulceration of the esophagus, stomach 

or duodenum. Th is is apparently associated with 
some local disturbance of physiological equilibrium. 
Peptic ulcer disease is one of the most common 
 gastrointestinal disorder, which causes a high rate 
of morbidity particularly for the population of non-
industrialized countries [1].

Several factors are implicated in the pathogen-
esis of gastric ulcer including: increased acid-pepsin 
secretion, impaired bicarbonate neutralization, im-
paired mucus secretion and precipitate lesions on 
the mucosal layer [2, 3]. In recent years, a power-
ful association between peptic ulcers and infection 
of Helicobacter pylori has been adopted. At least 
70-90% of patients with gastric ulcers and 80-95%
with duodenal ulcers are infected by H. pylori and
eradication of this microorganism seems to be cura-
tive for the disease [4]. Th ere is a balance between
the aggressive (i.e. acid, pepsin, active oxidants,
H. pylori) and the mucosal protective (i.e. mucus,
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bicarbonate, prostaglandins) factors in the stomach. 
Th us, drug therapy of peptic ulcer has been com-
monly targeted at either counteracting the aggres-
sive factors or stimulating defensive ones [5].

Th e drugs used in the treatment of ulcer include 
receptor blockers in the gastrointestinal mucus 
 membrane, proton pump inhibitors, drugs aff ecting 
the mucosal barrier and those agents which  reduce 
gastric acid secretion mainly by acting on the central 
nervous system [6]. Even though a range of drugs are 
available for the treatment of ulcer, many of these do 
not fulfi ll all the requirements and have side  eff ects. 
 Despite the progress in conventional chemistry 
and pharmacology in producing highly  eff ective 
drugs, some of them are expensive (especially for 
poor  patients) and have diff erent adverse eff ects 
[7, 8], however, screening plants for active drugs is 
still important and might provide a useful source 
of new anti-ulcer compounds for developing phar-
maceutical drugs or alternatively as simple dietary 
 adjuncts to existing therapies [9].

Man has used plants as medicines for thousands of 
years [10]. Th e treatment of peptic ulcers with plant 
products used in folk medicine and the protection 
of induced gastric ulcer in laboratory animals using 
medicinal plants was reported [11]. Generally plant 
fl avonoids have been found to be eff ective against ul-
cer in experimental animals [12] and exhibit several 
biological eff ects.

Th e genus Flemingia (Fabaceae) comprises over 
62 species in the world. In India, this genus is 
 represented by fi fteen species, including Flemingia 
strobilifera [13, 14]. F. strobilifera R.Br, an important 
medicinal plant, is commonly known as Kusrunt 
and is found in Sind, Rajputana, Bengal, South In-
dia and Andaman’s [15]. Literature reveals that the 
various parts such as its bracts, leaves, fl owers and 
roots of the plant Flemingia strobilifera found to be 
useful in folkloric medicine for its diff erent phar-
macological activities such as leaves and fl ower for 
tuberculosis, roots extracts for ulcers and swellings, 
roots juice for diarrhea and dysentery [16]. Previ-
ous chemical studies showed that fl avonoids, fl a-
vonoid glycosides, chalcones, epoxychromenes and 
 pterocarpans were the main constituents found in 
this genus of Flemingia Strobilifera R.Br [17, 18]. 
Hence the present study was undertaken with the 
aim to assess the antiulcerogenic properties from 
Flemingia strobilifera claimed by traditional system 
of medicine.

EXPERIMENTAL
Collection of Plant material
Th e roots of the plant Flemingia strobilifera R.Br. 
belonging to family Fabaceae were collected from 
the Western Ghats of Maharashtra in the month 
of July 2009. Th e plant was authenticated by 
Dr. Jawahar Raveendran, Conservative Research 
& Action group, FRLHT, and preserved a speci-
men sample of the same in the herbarium section of 
the FRLHT, Bangalore-64, with the voucher No. 
100154 for future reference.

Preparation of plant extracts
Th e collected roots were cut in to require size and 
air dried then extracted with chloroform at 50ºC and 
the extract so obtained was fi ltered. Th e procedure 
was again repeated fi ve times using adequate amount 
of chloroform at an interval of 3 days. Th e fi ltrate 
was evaporated to dryness to get residue. Th en the 
residue was transferred to a china dish and evaporat-
ed on thermostat controlled water bath at 40ºC and 
stored in a refrigerator until further use. Th e amount 
of extract collected was 50 gm w/w from the dried 
powdered root of Flemingia strobilifera R.Br.

Animals
Albino wistar rats (150-200g) of either sex used for 
the study were obtained from Drug control labora-
tory and Institution of veterinary science Bangalore, 
Karnataka. After one week of acclimatization the 
animals were used for experiments. Th e protocol for 
the study was approved by institutional animal Eth-
ics committee (Reg. no.152/1999/CPCSEA) as per 
the Indian CPCSEA guidelines.

Acute Toxicity Studies
Th e acute toxicity was determined on virgin female 
albino wistar rats by fi xed dose method of OECD 
Guide line no 420 given by CPCSEA [19]. Groups 
of 6 rats were administered test drug by oral route at 
a dose of 2000, 300mg/kg (6 animals in each dose) 
[19] and mortality was observed after 24 hr. Th e safe
dose was found to be 300 mg/kg body weight. For
the study two doses were selected, 30 mg/kg body
weight and 15 mg/kg body weight (1/10th, 1/20th of
the maximum safe dose).

Water immersion stress induced ulcer in rats
Stress ulcers were induced by forcing the Wis-
tar  albino rats of either sex to swim in the glass 



Anti-ulcerogenic properties from Flemingia strobiliferaJournal of Basic and Clinical Pharmacy

Vol-002 Issue-001 February 2011www.jbclinpharm.com 35

cylinder [20] containing water to the height of 
35 cm maintained at 25ºC for 3 h. Th e animals 
were divided into four groups each group consist 
of six animals. Th ey were fasted for 24 h prior to 
the experiment. Group I received 1.0 ml/200gm 
p.o. 10% tween 80 as vehicle (control), Group II
received 25 mg/kg, p.o. Standard used was Rani-
tidine. Group III and IV respectively received 30
mg and 15 mg/kg, p.o. chloroform extract of the
root Flemingia  strobilifera. After 30 min of the re-
spective treatment animals were allowed to swim
for 3 hrs. Th en they were killed with high dose of
anaesthetic ether. Th e stomach of each animal was
cut longitudinally along the greater curvature and
the stomach were washed with normal saline and
severity of the ulcers were scored (i.e.0= normal
colored stomach, 0.5=red colouration, 1=spot
ulcer, 1.5=hemorrhagic streaks, 2=ulcers>3mm
but<5mm, 3=ulcers>5mm) [21]. Th e other pa-
rameters such as percentage protection [22], re-
duced Glutathione level [23], Lipid per oxidation
[24] and Total protein content [25] were evaluated 
in the stomach tissue.

In vitro antioxidant studies
Free radical scavenging potentials of the extract were 
tested against a methanolic solution of 1, 1-diphenyl-
2-picryl hydrazyl (DPPH). Th is spectrophotomet-
ric assay uses the stable radical DPPH as a reagent. 1 
ml of various concentrations of the extract in metha-
nol was added to 4 ml of 0.004% methanol solution
of DPPH. Gallic acid (Sigma, USA) was used as a
standard free radical scavenger (50 mg of Gallic acid
was dissolved in 100 mL of methanol). After 30 min
of incubation period at room temperature, the ab-
sorbance was read against a blank at 517 nm. Inhibi-
tion of free radical by DPPH in percent (I %) was
calculated in following way:

I (%) = (A blank – A sample / A blank) x 100

where, 

A blank is the absorbance of the control reaction 
(containing all reagents except the test compound)
A sample is the absorbance of the test compound. 

Extract concentration providing 50% inhibition 
(IC50) was calculated from the plot of inhibition (%) 
against extract concentration. Tests were carried out 
in triplicate [26].

In vitro-antimicrobial activity studies
Helicobacter pylori, the enteric organism implicated 
in peptic ulcer disease was not used in this screen-
ing test because of the diffi  culty in culturing the 
organism. However, other entheropathogenic and 
related gram positive and gram negative micro-
organisms were employed. Th e organisms used 
were: Escherichia coli and Staphylococcus aureus 
[27]. Th ey were clinical strains obtained from the 
KIMS (Kempegowda Institute of Medical Sci-
ences) Microbiology Laboratory, Bangalore. Th e 
organisms were maintained by weekly sub cultur-
ing and incubating at 37ºC. 24 h old cultures of the 
microorganisms were used in the screening. Th e 
agar disc diff usion method was employed. Wells of 
8 mm diameter were bored on seeded gelled agar 
dish containing 1.0 x 106 cfu /ml of the respective 
organism and varying concentrations (5-10 mg/ml) 
of the extracts applied to the appropriately labeled 
wells. Th e plates were incubated at 37ºC for 24 h. 
Th e eff ects of the extract on the growth of the mi-
croorganisms were studied by observing the zones 
of inhibitions. Th e experiments were carried out in 
triplicates and the mean inhibition zone diameter 
was observed in each case.

Analysis of results
Th e results were expressed as mean ± SEM and 
were analyzed for statistically signifi cant diff er-
ence using one-way ANOVA followed by Tukey’s 
Kramer post hock test. P values < 0.05 were con-
sidered signifi cant.

RESULTS
Chloroform extract of Chloroform extract of 
 Flemingia strobilifera root was found to be safe up to 
300 mg/kg body weight when administrated orally 
in female Wistar rats. 

Water immersion stress produced characteristic 
lesions in the glandular portion of the rat stomach. 
Pretreatment with Chloroform extract of Flemingia 
strobilifera root reduced the characteristic lesions in 
a dose dependent manner as shown in the fi gure 1. 
Table 1 shows that Chloroform extract of Flemingia 
strobilifera root produced dose dependent (P<0.001) 
protection of gastric mucosal ulceration when com-
pared with the control. Pretreatment with CEFS at 
a dose of 15 and 30 mg/kg body wt. increased the 
gastric mucosal GSH level, total protein content sig-
nifi cantly (P<0.001) as compared to control group. 
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Whereas there is signifi cant (P<0.05, P<0.001) re-
duction in gastric mucosal MDA (Malonaldehyde) 
levels in the animals pretreated with 15 and 30 mg/
kg body wt. of Chloroform extract of Flemingia stro-
bilifera root when compared to control. Standard 
drug treated group also showed signifi cant activity as 
compared to control group.

DPPH has been used extensively as a free radical 
to evaluate free radical scavenging activity. Activity of 
Chloroform extract of Flemingia strobilifera root was 
observed in the concentration range tested, the IC50
value was found to be 193.38 μgm/ml. %, which was 
the lowest antioxidant performance. In this study 
gallic acid used as a reference standard and its IC50 
value was found to be 2.7μgm/ml (Table 2).

Antimicrobial activity recorded in terms of av-
erage zones of inhibition in millimeter (mm) was 
shown in Table 3. Th e Chloroform extract of 
Flemingia strobilifera root showed a range of activ-
ity against Staphylococcus aureus (gram positive) 
and E. coli (gram negative). Th e Chloroform ex-
tract of Flemingia strobilifera root exhibited activity 
against both gram positive and negative bacteria 
at concentration of 10 mg/ml. Th e standard drug 
Streptomycin showed strong activity against these 
organisms.

 Th e histopathology of gastric mucosa of rats re-
veals a signifi cant reduction in gastric erosion and le-
sions in Chloroform extract of Flemingia strobilifera 
root treated group, which is similar to that in the 

Figure 1: No of lesion in the gastric mucosa. Control- Ulcerated rat stomach; Standard- Rani-
tidine, 25 mg/kg treated rat stomach and Chloroform extract of Flemingia strobilifera root 
(CEFS),15 mg and 30 mg/kg treated rat stomach.
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Ranitidine treated group as compared to the control 
group (Figure 2).

DISCUSSION
Th e present study indicate that Chloroform extract 
of Flemingia strobilifera root showed  antiulcerogenic 
properties against water immersion induced ulcer 
model and also it proved to have antioxidant and 
antimicrobial activity. Th e extract conferred some 
degree of protection against ulcers induced by water 

immersion in rats. Water immersion induced ulcer 
model is associated with increase in gastric acid se-
cretion and a decrease in pH causes digestion of mu-
cus membrane, forms a characteristic lesion on the 
stomach mucosa. Histamine is believed to have an 
essential role in the pathogenesis of stress-induced 
ulcer since it is a potent stimulator of gastric acid se-
cretion [28].

Peptic ulcer and gastritis have multietiopatho-
genetic factors. It is widely accepted that a major 

Table 2: IC50 data of the tested sample in DPPH free radical scavenging assay 

Sample Concentration tested (μg/ml) % inhibition IC50

Gallic acid

1 36.36

2.7μg/ml5 54.42

10 71.53

CEFS (Root extract)

50 31.39

193.38 μg/ml
100 39.27

200 50.55

250 54.34

Table 3: Antimicrobial activity of Chloroform extract of Flemingia strobilifera root (CEFS) 

Microorganism CEFS root, conc.(mg/ml) Zone of inhibition (mm)

Staphylococcus aureus
5 mg/ml _

10 mg/ml +

E. coli
5 mg/ml _

10mg/ml +

. - = No inhibition.
+ = ≤5 mm diameter of zone of inhibition.

Table 1: Effect of Chloroform extract of Flemingia strobilifera root (CEFS) against Water 
immersion induced ulcer 

Treatment Dose  (mg/kg) Ulcer index
GSH  

(μmol/100mg)
Total protein 
(μg/100mg)

MDA  (μmol/gm)

Control 1ml/100g. 7.91 ± 0.611 1.984 ± 0.103 2.98 ± 0.339 4.45 ± 0.114

Standard 25 1.98 ± 0.568*** 3.336 ± 0.294** 5.81 ± 0.357** 3.45 ± 0.260*

CEFS 15 4.93 ± 0.307** 2.963 ± 0.204* 3.38 ± 0.241* 4.03 ± 0.139ns

CEFS 30 3.25 ± 0.559*** 3.47 ± 0.249*** 5.43 ± 0.355** 3.32 ± 0.285**

Values expressed as mean ±SEM, n=6, ANOVA followed by Tukey’s Kramer post hock test, *p<0.05, ** p<0.01, *** p<0.001 when compared with control.
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under lying factor of this disorder is the generation 
of free radicals. Th ere is substantial evidence that 
oxygen derived free radicals play an important role 
in the pathogenesis of the injury of various tissues, 
including the digestive system [29, 30]. In addition, 
involvement of oxygen derived free radicals such as 
the superoxide anion, hydrogen peroxide, and hy-
droxyl radical are well established in the pathogen-
esis of ischemic injury of gastrointestinal mucosa and 
in other pathogens of mucosal damage induced by 
water immersion and H.pylori [29]. Lipid peroxida-
tion product of MDA is thought to refl ect free radi-
cal mediated cell membrane damage. It is known that 
radical scavengers, such as alfa tocopherol, caroten-
oids and glutathione redox system, play a signifi cant 
role in protecting membranes from oxidative dam-
age. Depletion of gastric mucosal GSH may result 
in the accumulation of free radicals that can initiate 
membrane damage by lipid peroxidation. Salim et al. 
investigated the infl uence of free radical scavengers 
on the healing of gastric and duodenal ulcers resist-

ant to therapy and found that antioxidative therapy 
stimulates the healing of therapy resistant ulcers 
[31]. In our present study the decreased glutathione 
levels were increased upon Chloroform extract of 
Flemingia strobilifera root treatment, indicating an 
enhanced antioxidant status, reduced lipid peroxida-
tion with enhanced ulcer protection.

Microbial colonization of the gastrointestinal sys-
tem has been associated with a variety of peptic ulcer 
diseases. Helicobacter pylori, the enteric organism 
implicated in peptic ulcer disease were not used in 
this screening test because of the diffi  culty in cultur-
ing the organism. However, other entheropathogen-
ic and related microorganisms were employed. Th e 
organisms used were Escherichia coli, and Staphy-
lococcus aureus. In in-vitro antimicrobial activity, 
Chloroform extract of Flemingia strobilifera root (5-
10mg/ml) inhibited the growth of gram positive and 
gram negative micro organism.

In addition, the antiulcer and antimicrobial activi-
ties of the Chloroform extract of Flemingia strobilifera 

Figure 2: Histology of rats stomach mucosa. Control- Ulcerated rat stomach; Standard- Rani-
tidine, 25 mg/kg treated rat stomach and Chloroform extract of Flemingia strobilifera root 
(CEFS), 15 and 30 mg/kg treated rat stomach.
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root may be attributed to its fl avonoid content. Th is 
postulation is consistent with the earlier observa-
tions that fl avonoids possess antibacterial, spasmo-
lytic, antiulcerogenic [32] and antigastric activities 
as well as ability to inhibit acid secretion [33]. Most 
of these eff ects have been attributed to the infl uence 
of fl avonoids on arachidonic acid metabolism, their 
vasoprotective action [34] and their ability to inter-
fere with the formation of histamine in the gastric 
mucosa [28].

CONCLUSION
Th e chloroform extract of Flemingia strobilifera R.Br.
root at 15 mg and 30 mg/kg, body wt. p.o. exhibited 
signifi cant anti-ulcerogenic properties evidence by 
physical, biochemical and Histopathological pa-
rameter. Further study need to be done to elucidate 
the mechanism of action involved in the antiulcer 
activity.
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