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ABSTRACT 

Peptic ulcer is one of the most common gastrointestinal disorders and a major cause of morbidity. The incidence and prevalence of 
peptic ulcer has been increasing worldwide. Persisting peptic ulcer leads to complications like gastrointestinal bleeding, gastric 
perforation and pyloric obstruction. The complications further increase the morbidity and mortality. The objectives of this  study  
were  to  evaluate  the  antiulcer  activity  of  pet. ether and  ethanolic extracts of tuber of Pueraria tuberose Roxb. in albino rats. 
Healthy wistar albino rat of male weighing about 120-180 grams were divided randomly into 4 groups (n=6). The drugs were given as 
0.1 ml of 6% acetic acid once intrarectally. 7 day pretreatment with extract + on 8th day 0.1 ml of 6% acetic acid once intrarectally 3 
cm from the anal margin (Iton, 2000), Drug treatment continued up to 10th day. Started on day of acetic acid treatment, given orally 
as a suspension containing 0.5 % sodium CMC. Dose- 1.14 mg/Kg for 3 days. + On 8th day 0.1 ml of 6% acetic acid once intrarectally. 
Parameters like free acid, gastric volume and ulcer index were observed. Result from ulcer index showed better protective effect by 
ethanol extract of Pueraria tuberose. Acetic acid caused increase in MPO level in blood and tissue up to 362 U/ml and 375 U/mg, 
respectively. After treatment with ethanol extract of Pueraria tuberosa, the MPO level in blood and tissue was decreased significantly 
to 260 U/ml and 332 U/mg respectively. Significant dose dependent reduction was observed after treatment with individual extract. 
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INTRODUCTION 

eptic ulcer being one of the most uncontrolled 
gastrointestinal problems representing a chief 
health hazards in terms of morbidity and mortality. 

The etiology of gastroduodenal ulcers is influenced by 
diverse aggressive and defensive factors for example acid-
pepsin secretion, mucosal barrier, mucus secretion, blood 
flow, cellular regeneration, and endogenous protective 
agents.1,2 Mucosal injury may happen when noxious 
factors "overwhelm" an intact mucosal protection or when 
the mucosal defense is somehow disrupted. 3 

Medicinal plants are being used by mankind as a source of 
medicine since immemorial time. Medicinal plants are 
generally known as “Chemical Goldmines” as it contain a 
variety of natural chemicals, which are acceptable to 
human being and animal systems 4. A medicinal plant 
possesses curative properties due to the existence of 
various complex chemical substances of different 
composition known as secondary metabolites 5. According 
to World Health Organization more than 80% of the 
World’s population depends on traditional medicine for 
their primary healthcare requirements 6. Approximately 

75% of the medicinally useful plant species produce in wild 
condition 7.  Pueraria tuber is sweet in taste and used in 
indigenous system of Indian medicine as antirheum atic, 
aphrodisiac, tonic for strength, diuretic and galactogogue8. 
Tubers are consumed as supplementary food and for birth 
control by assured Indian tribes 9. 

Pueraria tuberose Roxb., commonly known as kudzu 10. 
Indian  kudzu, or Nepalese kudzu 11 is a climber with woody 
tuberculated stem. It is a climbing, coiling and trailing vine 
with large tuberous roots. The tubers are globose or pot-
like, about 25 centimeters (9.8 in) across and the insides 
are white, starchy and mildly sweet. Leaves are trifoliate 
and alternate, while the leaflets are egg-shaped, with 
round base and unequal sides. They are 18 cm (7.1 in) long 
and 16 cm (6.3 in) wide and are hairless above. Flowers are 
bisexual, around 1.5 cm (0.59 in) across and blue or 
purplish-blue in color. The fruit pods are linear, about 2–5 
cm (0.79–1.97 in) long and constricted densely between 
the seeds. They have silky, bristly reddish-brown hair. 
Seeds vary from 3 to 6 in number. Indian Kudzu or Pueraria 
tuberosa Linn (Fabaceae) is an important medicinal plant 
of the Indian traditional system of medicine that is 
Ayurveda, and is mentioned in the Ayurvedic 
Pharmacopoeia of India under the name of Vidari. It is used 
in traditional medicine as a fertility control agent and as an 
aphrodisiac, cardiotonic, diuretic and galactogogue. It has 
exhibited antihyperglycemic, antihyperlipidemic, and 
antifertility in male rats, hepatoprotective, and anti-
implantation activities12. It is a constituent of various 
formulations used as nutritive, diuretic, expectorants, and 
for the management of rheumatism, fever, and 
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bronchitis13. P. tuberosa  tubers are rich in isoflavonoids 
and the important phytoconstituents are puerarin, 
daidzein, genistein, puetuberosanol, and tuberosin 14,15. 
During the past decade, interest in these isoflavonoids has 
increased considerably because of the beneficial effects 
proposed by epidemiologists, nutritionists, and food 
manufacturers16. These isoflavonoids could interact with 
milk proteins, namely, bovine serum albumin,17 casein 
micelle,18 and β-lactoglobulin,19 as has been reported in 
case of certain food and drug preparation containing soya 
isoflavonoids. 

The Present  work  is  to  frame antiulcer activity of 
petroleum ether and ethanolic extracts of tuber of 
pueraria tuberosa  roxb  in albino rats. The plant of  tuber 
of pueraria tuberosa  Roxb. Figure 1.  

 

Figure 1: Tubers of Pueraria tuberose Roxb 

MATERIALS AND METHODS 

Plant material 

The plant specimens for the proposed study were collected 
from Chopda Tehsil (Adawad) MS, India in the month of 
April 2019 care was taken to select healthy plants and for 
normal organs. The plant was authenticated by Botanical 
Survey of India (BSI), Pune, Maharashtra, India. A voucher 
specimen (No.  NIPPUT1) was deposited at B.S.I., Pune, 
India.  

Animals 

Male wistar rats weighing about 120-180 gm were 
procured. The animals were kept under a conventional 
light regimen at room temperature (about 250 C) and 
humidity. Animals were housed in polypropylene cages 
and were allowed free access to standard laboratory feed 
and water. All the animals have been divided into four 
groups and placed in separate cages, each consisting of six 
animals. The animals were acclimatized to the laboratory 
condition for one week before the onset of experiment. 
The Institutional Animals Ethics Committee approved the 
protocol vid no. NIB/ IAEC/ 11-12/ 23 

Preparation of standard drug and extract solution: 

Solution of all extracts was prepared in Tween 80. 

Test drug was dissolved in distilled water or in 
physiological salt solution. 

Prednisolone was dissolved in physiological saline. 

Treatment of drug schedule (Table 1): 

Group I: Prednisolone Standard (5 mg/kg) p. o. 

Group II: Petroleum ether (100 mg/kg) p. o. 

Group III: Ethanol (100 mg/kg) p. o. 

Group IV: Negative Control (Distilled water containing 20 
% Tween 80) p. o. 

Table 1: Treatment of drug summary 

Group Treatment 

Control 0.1 ml of 6% acetic acid once intrarectally. 

Test 7 day pretreatment with extract + on 8th day 
0.1 ml of 6% acetic acid once intrarectally 3 cm 
from the anal margin (Iton, 2000), Drug 
treatment continued up to 10th day. 

Prednisolone 
treatment 

Started on day of acetic acid treatment, given 
orally as a suspension containing 0.5 % sodium 
CMC. Dose- 1.14 mg/Kg for 3 days. + On 8th day 
0.1 ml of 6% acetic acid once intrarectally. 

Acetic acid-induced ulcer model 20-24 

Study comprises of four different groups (n=6) as 
summarized in treatment schedule. Test animals in group 
II to III receives seven day treatment of the different crude 
extract as mentioned in treatment schedule. On eighth day 
all animals receives 0.1 ml 6% acetic acid intrarectally. 
Prednisolone treatment in standard group was started on 
the day of acetic acid treatment. Drug treatment in all 
groups was continued up to 10th day. Control group 
receives only 0.1 ml 6% acetic acid intrarectally on eighth 
day. After 48 hrs. of colitis induction mice were sacrificed 
by cervical dislocation and dissected upon to remove 
colon. 5cm long piece of colon was flushed gently with 
saline, cut upon and scored for inflammation based on the 
macroscopic features. Tissues were fixed in 10% formalin 
saline and examined histopathologically. Biochemical 
evaluation of colon inflammation was done using assay of 
MPO activity and MDA activity. 

Overnight fasted mice, anaesthetized by Pentobarbital 
sodium (55.00 mg/Kg i.p.) 0.1 ml of 6% acetic acid once 
intrarectally. Allow to hang in air by holding tails for 1 – 2 
min. 

Assessment of colitis severity 

The colonic samples from mice with colitis were shown to 
have severe mucous damage with edema, deep ulceration 
and hemorrhages. Oral administration of the petroleum 
ether and ethanol extracts of tubers of Pueraria tuberose, 
two days before infusion of acetic acid into the colon was 
found to prevent progression of colitis. In mice treated 
with extracts, colonic macroscopic scores and the total 
square of damage were significantly reduced compared 
with those in the vehicle treated colitis group.  

Histopathological observation:  

In the present study control group showed higher degree 
of pathological changes i.e. more damage noticed in this 
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group. Methanol extract group showed considerable good 
reaction as compared to the other treated groups. Results 
shown Table 2.  

Table 2: Histopathological observation 

Treatment Group Ulceration Hyperemia Necrosis Edema Cellular in  

filtration 

Goblet cell 
hyperplasia 

Standard Prednisolone (5 mg/kg) ++ ++ ++ ++ ++ ++ 

Pet. Ether extract 100 mg/kg +++ +++ ++ ++ +++ +++ 

Ethanol extract 100 mg/kg ++ ++ ++ ++ ++ ++ 

Control, Acetic acid (-ve)  ++++ ++++ ++++ ++ +++ +++ 

+: damage/ active changes up to less than 25 %; ++: damage/ active changes up to less than 50 %; +++: damage/ active changes up to 
less 75 %; ++++: damage/ active changes up to more than 75 % 

 

Figure 2: Histopathology results 

1. Prednisolone treated group, Red arrow – Hemorrhages 

2. Pet. ether extract treated group, Red arrow – Hemorrhages & ulceration, Blue arrow - Cellular infiltration & edema. 

3. Ethanol extract treated group, Red arrow – Hemorrhages, Blue arrow - Leucocytic infiltration 

4. –Ve treated group, Red arrow -hemorrhages & ulceration, Blue arrow - Leucocytic infiltration 

Table 3: Determination of Ulcer Index 

Treatment Group 
Ulcer 
Index 

Percent Ulcer 
Protection 

Prednisolone (5 mg/kg) 2.62 45.60 

Pet. Ether extract (100 mg/kg) 3.58 20.61 

Ethanol extract (100 mg/kg) 2.10 56.74 

Acetic acid (negative) 3.96 00.00 

 
 

Figure 3: Ulcer Index of various extracts 
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Table 4: Qualitative Myeloperoxidase activity of the colon 
tissues 

Treatment Group 
Myeloperoxidase 

activity 

Standard Prednisolone (5 mg/kg) ++ 

Pet. Ether extract 100 mg/kg +++ 

Ethanol extract 100 mg/kg ++ 

Control Acetic acid (negative) ++++ 

+: damage/ active changes up to less than 25 % 

++: damage/ active changes up to less than 50 % 

+++: damage/ active changes up to less 75 % 

++++: damage/ active changes up to more than 75 % 

Table 5: Quantitative Myeloperoxidase activity of the colon 
tissues 

Treatment 
Group 

Myeloperoxidase 
activity in Blood 

U/ ml 

Myeloperoxidase 
activity in tissue 

U/ ml 

Stand. 
Prednisolone 
(5 mg/kg) 

242 322 

Pet. Ether 
extract 100 
mg/kg 

324 360 

Ethanol extract 
100 mg/kg 

260 332 

Control Acetic 
acid (negative) 

362 375 

Observations: Significantly normal activity seen with 
ethanol extract than petroleum ether extract, showed 
lower the values of this parameter as compared to other 
groups.  

RESULTS AND DISCUSSION 

Histopathological observation showed ulceration, 
hyperemia, necrosis, edema, cellular infiltration and goblet 
cell hyperplasia in the colon of mice treated with acetic acid. 
Treatment with ethanol extract of Pueraria tuberosa 
showed least ulceration and hyperemia (Table 2, Figure 2). 
Result from ulcer index showed better protective effect by 
ethanol extract of Pueraria tuberosa (Table 3). 

Acetic acid caused increase in MPO level in blood and tissue 
up to 362 U/ml and 375 U/mg, respectively. After treatment 
with ethanol extract of Pueraria tuberosa, the MPO level in 
blood and tissue was decreased significantly to 260 U/ml 
and 332 U/mg respectively. Significant dose dependent 
reduction was observed after treatment with individual 
extract.  

As ethanol extracts of Pueraria tuberosa root reduced MPO 
levels significantly, it may have potential anti-inflammatory 

role in the treatment of colitis because MPO is involved in 
the inflammatory reaction in colitis. Cytokines are 
responsible for modulating intestinal inflammation and 
injury. Increased levels of TNF-α and PGE2 may cause 
epithelial cell necrosis, edema, and neutrophil infiltration, 
as proved by the histopathological study. Recently Stucchi 
et al. (2006) found that LITAF (lipopolysaccharide-induced 
TNF-α factor), which mediates TNF-α expression in human 
macrophages, is significantly elevated above controls in 
macrophages of ileal and colonic tissues from patients with 
either CD or UC. Elevated levels of PGE2, goes in harmony 
with Otani et al. (2006) who proved that the increased level 
of PGE2 is attributed to its enhanced synthesis rather than 
reduced catabolism, both of which are mediated by TNF-α. 
On the other hand extracts of M. oleifera roots decreased 
significantly the gross lesion scores, and may be production 
of TNF-α and PGE2. Inhibition of PGE2, on the other hand, 
may follow that of TNF-α, or may result from its ability to 
inhibit cycloxygenase enzymes. Since the intestine is in a 
constant state of controlled inflammation, thus 
amplification of the inflammatory response activates 
infiltration of inflammatory cells that triggers pathological 
responses and symptoms of IBD. Our study showed that 
acetic acid raised the levels of colonic MPO, indicating 
infiltration of neutrophils and perturbation of the 
inflammatory system. This fact is documented in both 
animal models and patients with IBD. In IBD, oxidative 
stress plays a role in disease initiation and progression. 
Reactive oxygen species (ROS) attack the cellular 
macromolecules, thus disrupting epithelial cell integrity and 
hindering mucosal recovery, especially in case of impaired 
endogenous defense systems. In this work, acetic acid 
induced ROS formation is inhibited by ethanol extracts of 
Pueraria tuberosa root are proved as good antioxidant, 
thus, its ability to inhibit free radical generation, as was 
proven in this work by restoring the redox state of the 
colonic mucosa, offers another explanation of the anti-
ulcerogenic activity of this plant.  

Ethanol extracts of Pueraria tuberosa root ameliorated 
neutrophil infiltration as evidenced by suppression of colon 
MPO and improvement of histological features. This action 
lends pharmacological support to folkloric, ethno-medical 
uses of the plant in the management of inflammatory GIT 
disorders.  

CONCLUSION 

The present antiulcer activity of petroleum ether and 
ethanolic extracts of tuber of pueraria tuberosa roxb  in 
albino rats showed significant effect. 
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