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INTRODUCTION 
Peptic  ulcer  is due  to  imbalance  between  

protective  and  affective  agents  and  it is also  due  to  
H. Pylori  infection.  Several  factors like  smoking,  
alcohol,  drugs  like  aspirin  can  cause  ulcers[1].  
Inhibition  of  gastro protective  methods  by  
aggressive  factors  leads  to  increase  in the  gastric  
acid  production  by  stimulation  of  proton  pump  
leading  to  gastric  ulcers [2]. There  are  many  drugs  
are  used  to  treat  peptic  ulcer  like  H2  blockers,  
proton  pump  inhibitors,  ulcer  protective which  
decrease  HCL  production.  Antacids can neutralize the 
acids. Sucralfate protects the gastric mucosal 
membrane [3]. The  conventional  chemistry  and  
pharmacology  produced  effective  synthetic  drugs  to  
treat  gastric  ulcers  but  these  drugs  produce  
undesirable  effects  in  the  patients [4].  To  overcome  
this  drawback, use  of  herbal  medicine  is  the  best  
choice  because  there is no  adverse  effects  with  this  
medicine  Withania  somnifera  called  Ashwagandha.  
This  plant  parts are widely  used  in  the  treatment  of  
several  diseases  in  ayurvedic  medicine.  It  can  be 
used  to  treat  arthritis,  gastric  ulcers,  anxiety,  sexual  
problems,  diabetes, to  increase  immunity and for anti-
oxidant  protective  effects [5,6,7]. The  root  is  used  in  
treatment  of  anorexia,  anti-tumor  and  rejuvenation 
properties [8,9,10,11]. Plant root contains various 
phytochemicals and have various clinical uses in the   

 
treatment of  various  diseases[12].  Oxidative  stress  
plays  a major  role  in  the  pathogenesis  of  gastro  
intestinal  diseases.  Studies  proved  increased  free  
radicals   and  lipid  peroxidation  which are  involved  in  
the  pathogenesis  of  peptic  ulcer.  Ethanol  is  an  
agent  that can  increases  the  formation  of  oxygen  
free  radicals  and  stimulates  the  lipid  peroxidation  in  
the  gastric  mucosa  and causes  acute  gastric  ulcers 
[13].  This  study  aims  to  investigate  anti-ulcer  activity  
of Withania  somnifera  in  ethanol  induced  ulcer  in  
rats. 
 

MATERIALS AND METHODS 

Chemicals: Omeprazole (Atoz pharma), Alpha 
lipolic acid (Sigma Aldrych), Sucralfate (Zydus Alidac),  
 

Collection of Withania  somnifera roots: The  roots  
were  purchased  from  the  local  shop   and  identified  
by  Dr.  K.  Madhava  Chetty,  Assistant  professor,  
Department  of  Botany,  Sri  Venkateswara  University,  
Tirupathi,  Andhra  Pradesh. 
 

Preparation of root extract: The roots were 
allowed to dry under sunlight. The  roots  were  
grounded  into  fine  powder  using  domestic  blender 
[14].  The  500gm  of  root  powder  was  subjected  for  
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present  study  was  designed  to  evaluate  the  antiulcer  activity  of  plant  in  ethanol  induced  gastric  ulcer.  
Wister Albino rats were selected and divided into five groups.  Group-I (normal saline),  group-II (Sucraflate) , group-
III (Alpha  Lipoic  acid  powder),  group-IV &  group-V  administered  graded  doses  of  plant  extract. The drug was 
given to rats prior to administration of ethanol.  Rats were scarified and examined for severity of ulceration. Rats  
pretreated  with  standard  drug  and  plant  extract  showed  significant  decrease  in  the  average  number  of  
ulcers,  scoring  of  ulcer  and  ulcer  incidence  and  decreased  ulcer  indexation.  The  standard  drugs  and  plant  
extract  significantly  inhibit  the  ulcer  formation. There  are  several  targets  and  drugs  required  to  treat  the  
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in  the  treatment  of  ulcer  disease.  There  is  a  requirement  of  further  studies  to  find  the  active  component  
and  dosage  of   the  plant extract. 
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extraction  by  Soxhlet  apparatus  by  using  ethyl  
alcohol  solvent.  The  filtrate  was  transferred  to  an  
aerated  oven  present  at  400 C  and  allowed  to  
completely  dry[15].  The obtained extract was stored 
and used.  
 

Animals: Healthy  adult  albino  rats  of  male sex  
weighing  180-230g  obtained  from  central  animal  
house  Gandhi  Medical  college,  Secunderabad.  All  
the  animals  were  housed  under  standard  laboratory  
conditions  like  light/dark  at  12/12  hr  cycle,  free  
access  to  water  and  fed  with  pellets [16].  The  study  
was  carried  out  according  to  CPSCEA  guide  lines.  
Study was approved by the Institutional Animal Ethics 
Committee (Gandhi Medical College). 
 

Study design: The  selected  rats  were  divided  
into  5 groups  and  6  rats  for  each  group. 

Group-I:  Normal Saline (5ml/kg/orally)  
Group-II: Sucralfate (100mg/kg/orally) [17] 
Group-III:  Alpha Lipoic Acid powder (100mg/kg/ orally) [18] 
Group-IV: Withania somnifera root extract (250mg/kg/orally) 

Group-V: Withania somnifera root extract (500mg/kg/orally) [19] 

 
Ethanol-induced ulcer: The  rats  were  divided  and  

administered  drugs  according  to  study  design. After  
one  hour  all   the  group  of  animals  received  80%  of  
ethanol (1ml/kg/orally). Then rats were scarified under 
chloroform anesthesia after 1 hour.   Rat  abdomen  
was  incised  along  the  greater  curvature  and  
washed  gently  under  running  tap  water.  The  
stomachs  were  placed  on  the  watch  glass  and  
examined  for  the  severity  of  ulceration  according  to  
the  following  scale[20]. 
 
Ulcer scoring: 

0 = Normal gray colored stomach,   
0.5 = Pink to red colored stomach, 
1 = Spot ulcer,   
1.5 = Hemorrhagic streak,   
2 = Number of ulcers< 5,   
3 = Number of ulcers > 5 and   
4 = Bleeding ulcers [21]. 

 
Ulcer Index: The ulcer index was calculated   by below 
formula [22]. 
 
               Mean ulcer index control group – Mean ulcer index test group 

UI = ----- ------------------------------------------------------------ X 100 
                                                    Mean ulcer index control group 

 
Histopathological study: The  stomach  tissue  was  

fixed  in  10%  formalin  and  processed  with  paraffin  
wax. 5 micrometer  sections  were  taken  and  stained  
with  hematoxylin and eosin  by  standard  procedure. 
The  extent  and  depth  of  ulcer  were  evaluated  by  
microscopic  study[23]. 

 
Statistical analysis: The data was analysed   using 

SPSS 16.0 software.  One  way  ANOVA  followed  by 

PostHoc (Duncan”s)  test  applied  to  find  significance  
between  groups.  P values < 0.05 were considered 
statistically significant [24].    
 

RESULTS 
It  is  evident  from  Table-1 that  decreased  

average  number  of  ulcers  pretreated  with  
Sucralfate (2.83±0.74),  Alpha  Lipoic  Acid  powder 
(4.57±1.42),  low  and  high  dose  of  plant (4.29±0.38, 
3.58±1.12)  compared  to  control  group (7.11±1.52). The  
average  scoring  also  significantly  decreased  
pretreated  groups  compared  to  non-drug  treated  
group.  There  is  a significant  difference  observed  in  
ulcer  incidence,  ulcer  index  and  ulcer  inhibition  
compared to control  with  drug  administered  groups 
(Table.2).  The  high  dose  plant  extract    administered  
group  showed  same  effect  like  standard  drugs. 
Control  group  stomach  showed   hemorrhagic 
erosions, damage  to  lining  epithelial  cells  and  
damage  to  mucosa (Figure.1).  Pretreatment  with  
standard  drugs  and  plant  extract  showed  mild  
hemorrhage,  edema  and  changes  in  gastric  
epithelium (Figure.2 &3).     
       
Tabel.1: Effect  of   Withania  somnifera  on  ethanol  
induced  number  of  ulcers  and  average  scoring 

GROUPS 
Drug and Dose 
administration 

Average  number  of  
ulcers  (MEAN±SD) 

Average  scoring  
(MEAN±SD) 

Group-I 
Normal saline 
(5ml/kg/orally) 

7.11±1.52 3.28±0.31 

Group-II Sucralfate (100mg/kg/orally) 2.83±0.74* 1.21±0.83* 

Group-
III 

Alpha  Lipoic  Acid  powder 
(100mg/kg/orally) 

4.57±1.42*,† 2.80±0.34*,† 

Group-
IV 

Withania  somnifera extract 
(250mg/kg/orally) 

4.29±0.38*,† 2.82±0.52*,† 

Group-V 
Withania  somnifera extract 
(500mg/kg/orally) 

3.58±1.12* 2.26±0.12* 

(*P<0.05  significant  compared  group-I with  other  
groups, †P<0.05  significant  compared  group-II with  
other  groups)   
 
Table.2: Effect  of  Withania  somnifera  on  ethanol  
induced  ulcer  incidence,  ulcer  index  and  ulcer  
inhibition  

GROUPS 
Ulcer Incidence 

(%) 
Ulcer  Index 

Ulcer Inhibition 
(%) 

Group-I 100 20.31 0 

Group-II 38.23* 6.23* 79.57* 

Group-III 66.66*,† 13.97*,† 31.12*,† 

Group-IV 64.58*,† 11.24*,† 36.05*,† 

Group-V 50.00*,†,‡ 10.78*,†,‡ 46.92*,†,‡ 

(*P<0.05  significant  compared  group-I with  other  groups, 

†P<0.05  significant  compared  group-II with  other  groups, 

‡P<0.05  significant  compared  group-III with  others)   

 



Raghuveer et al.: Int. J. Bioassays, 2013, 02 (06), 938-941 

www.ijbio.com  940 
 

 
Figure.1: Stomach histology of control group 

 

 
Figure.2: Stomach histology of Alpha Lipoic Acid 
powder group 

 

 
Figure.3:  Stomach histology of Withania somnifera 
root extract group 
 

DISCUSSION 
There are several causes for development of 

ulcers.  In  general  there  is  an imbalance  between  
protective  and  affective  agents  in  the  gastric  
mucosa. HCL  secretion  can be  stimulated  by  
acetylcholine,  histamine,  stress  and  other  factors.  
Drugs  like  NSAIDs  inhibit  the  bicarbonate  
production  and  cause  formation  of  ulcers.  Some  of  
the  agents  are  using  to induce  ulcers  experimentally  
in  animals.  Induction of ulcers with ethanol is old and 
easy method.  It  is  known that  administration  of  
ethanol  orally  causes  development  of  hemorrhagic  
ulcers  in  gastric  mucosa.  Studies proved that ethanol 
damages gastric mucosa extensively. The  mucosa  

develops  vascular  injury,  edema,  hemorrhagic  spots,  
epithelial  thinking  and  necrotic  lesions, but  
development of these  changes  depend  on   the  dose  
of  ethanol. The  basic  mechanism  of  development  of  
ulcer due to increased  oxidative  free  radicals  in  
ethanol  model. Withania somnifera roots have several 
pharmacological properties and uses.  The  results  of  
present  study  have  shown  that  Withania  somnifera  
root  extract  prevents  ethanol  induced  ulcers. 
Pretreatment  with  root  extract  reduces  the   
average  number  of  ulcers,  average  scoring,  ulcer  
incidence,  ulcer  index  and  increases  ulcer  inhibition  
in  ethanol  induced  gastric  ulcer.  Gastric  ulcer  
preventive  efficacy  of  root  extract  is  nearly  same  
like  standard  drugs. This protective effect was proved 
and confirmed by histopathological examination.  Root  
extract  treated  group  gastric  mucosa  showed  less  
ulcers,  lesions  and  sub-mucosal  edema. This  anti-
ulcer  activity  may  be  present  in  flavonoids  and  
antioxidant effect in root  extract.             
 

CONCLUSION 
From  this  study,  it’s  clear  that  Withania  

somnifera  root  extracts  have  significantly  decreased  
the  ulcers  induced  by  ethanol  administration  in  rats.  
It  has  gastro protective  and  ulcer  protective  activity  
when  compared  with  standard  drugs  Sucralfate, 
Alpha  Lipoic  Acid  powder.  This  gastro protective  
activity  is  due  to  presence  of  flavonoids  and  anti-
oxidant  in  the  extract.  Further  animal  and  clinical  
trials are  required  to  characterize  and  find  the  
effective  dose  of  biologically  active  compounds  
present  in  the  extract. 
 

REFERENCES 
1. Thirunavukkarasu.  P, Ramkumar L, Ramanathan  T,  Anti-ulcer  

activity  of  Excoecaria  agallocha  bark  on  NSAID-induced  
gastric  ulcer  in  Albino  rats,  Global Journal  Pharmacology  

2009, 3, 3, 123-126. 
 

2. Vivek Srivastava, Govind Mohan, Viswanathswamy,  Protection  
of  ethanol  induced  ulcers  by  Sodium  Cromoglycate  in  

Albino  rats.  Indian Journal of Pharmaceutical Education and 
Research, 2012, 46, 1, 2012. 
 

3. Mozafar.K, Hossein.  S.  Protective  effect  of  Falcaria  vulgaris  
extract  on  ethanol  induced  gastric  ulcer  in  rats.  IJPT 2006, 
5, 43-46. 
 

4. Ramesh A,  Alekhya N,  Lohitha L,  Antiulcer  activity  of  Eugenia  
jambolana  leaves  against  ethanol  induced  gastric  ulcer  in  

Albino  rats.  IJPRD 2011, 3, 5, 106-112. 
 

5. Bhattacharya  SK, Satyan  KS,  Ghosal  S,  Antioxidant  activity  of  

glycowithanolides  from  Withania  somnifera.  Indian J Exp  Biol,  
1997,53,3, 23239. 
 

6. Singh  G, Sharam  PK,  Dudhe  R,  Singh S,  Biological  activities  

of  Withania  somnifera.  Annals of Biological Research, 2010, 1, 
3, 56-63. 
 

7. Pankaj  P,  Suhit  G,  Siddhesh  S,  Suresh  J,  Anant  P,  
Kakasaheb  M,  Rectal  gel  application  of  Withania  somnifera  



Raghuveer et al.: Int. J. Bioassays, 2013, 02 (06), 938-941 

www.ijbio.com  941 
 

root  extract  expounds  anti-inflammatory  and  
mucorestorative  activity  in  TNB-induced  inflammatory  Bowel  

Disease, BMC complementary and Alternative Medicine 
2011,1134-1143.   
 

8. Vaishali  ND,  Nilima  U,  Randive  HL  Evaluation  of  antistress  

activity  of  Withania  somnifera.  Indian Journal of Clinical 
Biochemistry, 1987, 2,101-108. 

 
9. Bhattacharya  SK,  Muruganandam  AV,  Adaptogenic  activity  

of  Withania  somnifera:  an  experimental  study  using  a  rat  

model  of  chronic  stress.  Pharmacol. Biochem.  Behav,  2003, 
75, 3, 547-555. 

 
10. Jayaprakasam  B,  Zhang  Y,  Seeram  N,  Growth  inhibition  of  

tumor  cell  lines  by  Withanolides  from  Withania  somnifera  
leaves.  Life  Sci  1987,74,1,125-132. 
 

11. Anup.  P, Vijay, R, Nilesh.  D, Sunil.  K.  Effect  of  alcoholic  

extract of  Withania  somnifera  on  experimentally  induced  
anorexia  in  rats.  International Journal of Phytotherapy 
Research, 2012, 2, 3, 2012.   

 
12. Senthil  Kumar  M,  Vinothkumar  D,  Saravana  Kumar  A,  Aslam  

A,  Shajahan  A,  The  phytochemical  constituents  of  Withania  
somnifera   and  Withania  obtusifolia  by  GCMS  analysis.  

International Journal of Pharmacognocy and   Phtochemical 
Research,  2011, 3,3,31-34. 
 

13. Mira  P,  Snezana  JH,  Biljana  K,  Julijana  R,  Svetlanna  T,  
Antioxidant effect  of  some  drugs  on  Ethanol-induced  ulcers.  

Molecules,  2009, 14, 816-826. 
 

14. Esther  OA,  Oluwole  AA  Analgesic,  anti-inflammatory  and  
antipyretic  effects  of  dried  root  ethanolic  extract  of  

Strophanthus  saementosus  p.  Dc (Apocynaceae).  International  
Research  Journal  of  Pharmacy  and  Pharmacology, 2011, 1, 4, 
62-69. 

 
15. Sharifa  AA,  Neoh  YL,  Iswadi  MI,  Khairul  O,  Abdul  Halim  M,  

Jamaludin  M,  Effect  of  Methanol,  Ethanol  and  Aqueous  
extract  of  Plantago  major  on  Gram  Positive  bacteria,  Gram  

Negative  bacteria  and  Yeast. Analysis Microscopy, 2008, 8, 42-
44. 

 
16. Ramamurthy  V, Umamaheswari  G,  Anti-ulcer  activity  of  

Nigella  sativa  against  gastric  ulcer  in  rats. International  
Journal  of  Pharmacy  and  Drug  Research  2012,1,1,9-14. 

 
17. Nagashima  R,  Hoshino  E,  Hinohara  Y,  Sakai  K,  Hata  S,  

Nakano  H,  Effect  of  Sucralfate  on  ethanol-induced  gastric  
mucosal  damage  in  the  rat.  Scand J Gastroenterol  Suppl  
1983,83,17-20. 

 
18. Ozer  S,  Elif  T,  Meral  Y,  Can  E,  Sule  C,  Berrak  C,  Goksel  S,  

Antioxidant  effect  of  Alpha  Lipoic  Acid  against  ethanol  
induced  gastric  mucosal  erosion  in  rats.  International  

Journal  of  Experimental  and  Clinical  Pharmacology  
2008,81,2,172-180. 
 

19. Ramanathan  M,  Srinivasan  J,  saravanababu  C,  Viswanad  B, 

Suresh  B,  Comparative  behavioral  activity  of  methanolic  and  
aqueous  Withania  somnifera  root  extracts  in   stressed  rats.  
Indian Journal of Pharmaceutical Sciences, 2003, 65, 6, 601-604. 

 
20. Ganachari  MS,  Shiv  Kumar,  Anti-ulcer  properties  of  Ziziphus  

jujube  Lam  leaves  extract  in  rats.  Journal of Natural 
Remedies, 2004, 4, 2, 103-108. 

 
21. Hossam  MM, Mohamed  M,  Protective  role  of  carnitine  

esters  against  alcohol-induced  gastric  lesions  in  rats.  

Pharmacological Research 2003, 48:285-290. 
 

22. Arindam P, Devdas.  S.  Preliminary  study  on  antiulcer  effect  
of  β3  adrenoceptor  agonists  in  albino  rats.  Indian Journal of 
Pharmacology 2002; 34:44-47. 
 

23. Murat Y,  Muharrem  U,  Ersin  F,  Hassan  E,  Feral  O,  The  
effect  of  Nitric  oxide  on  rat stomach  injury  induced  ay  
acetylsalicylic  acid.  Turk  J  Med  Sci  2009;39(1):13-19. 

 
24. Jana  U, Bhattacharyya  D,  Bandopadhyay  S,  Pandit  S,  

Debnath  PK, Sur  TK,  Antiulcer  activity  of  digitrall: A  
polyherbal  drug  in  rats.  Indian  J  Pharmacol  2005; 37(6): 406-

407. 

 
 
 

Source of support: Nil 
Conflict of interest: None Declared 


