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ABSTRACT 

I C



 Pancha Lavana  Dravagam (PLD) is a poly mineral siddha formulation used for treating gastritis and dyspep-

 

L

sia. The present study was carried out to investigate the anti-ulcer effect of PLD (1 ml/kg, p.o and 2 ml/kg, p.o) in gas-

 

E

tric ulcer. The study was carried out using pyloric ligation induced gastric ulcer in albino rats. The anti-ulcer activity 

 

of PLD (1 ml/kg, p.o and 2 ml/kg, p.o, for 7 days) was compared with standard drug (Ranitidine 50 mg/kg, p.o). The parameters like gastric volume, pH, total acidity, free acidity, ulcer index and percentage ulcer protection were studied using this pyloric ligation method. In pyloric ligation model, there was a significant decrease in the ulcer index, gastric volume, total and free acidity in the PLD treated groups. There was a significant increase in the percentage protection of gastric ulcers and pH of the gastric juice in PLD treated groups when compared to the disease control groups. The results obtained from the study indicate that the test drug PLD has potent anti-ulcer activity mediated by its acid neutralizing property and anti-secretory property. Hence it supports the scientific claim behind the traditional medicine. 
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INTRODUCTION 

MATERIALS AND METHODS 



Siddha system of medicine is one of the major Drugs and Chemicals 

  

traditional systems of medicines, practiced in the penin-All the drugs and chemicals used for this study sular part of India, propounded and developed by eso-were  of  analytical  grade.  Ranitidine  tablets  were  prod Sci

teric  immortal  personalities  Siddhars.  Like  any  other cured from Smith stocking and co, Chennai. 

 me

traditional medicines, Siddha medicine too is based on Preparation of Test drug PLD 

the  resources  derived  from  herb,  minerals,  metals  and The test drug  Pancha Lavana Dravagam (PLD) animal  products.  [1] The  special  chemical  processes was prepared by distillation using traditional distillation evolved in this system to convert the minerals and met-J Res Bio

apparatus called  “Dravaga  Vaalai Iyanthitam”. The inals into potent therapeutic agents are unique and consti-gredients  of  PLD  include  Vediyuppu  (Potassium  ni-tute its real secret. Pharmaceutical processes like calci-trate), Vengaram (Borax), Kariyuppu (Sodium chloride), nation,  sublimation,  distillation,  dissolution,  fusion, 

 

Navacharam  (Ammonium  chloride)  and  Padigaram separation, combination, incineration, etc.., are adopted 

 

(Aluminium  potassium  sulfate). 600  grams  of  Vediyup-to prepare medicines which are categorized as 32 inter-pu, Kariyuppu, Padigaram and 300 grams of Vengaram, 

 

nal medicines and 32 external medicines. [2] 

Navacharam was taken and subjected to series of purifi-

 



 Pancha  Lavana  Dravagam   is  one  such  distil-cation  processes as  mentioned  in  Siddha  literatures be-

 

late form of siddha medicine mentioned in Siddha sys-fore  preparing  the  medicine.  Then  all  the  salts  were 

 

tem  of  Pharmacopoeia.  It  is  indicated  for   Gunmam powdered and placed in the large pot of  Dravaga Vaalai (Gastritis),  Eri  gunmam  (Dyspepsia),  Soolai  (Colic), 

 

 Iyanthiram.  [11]  Then  the  mouth  of  the  pot  was  closed Kalleeral / Maneeral Veekam (Enlargement of Liver or with  suitable  cupular  distillation  set  and  covered  with 

 

Spleen),  Soodhaga  vali  (Dysmenorrhea),  Soodhaga muddy cloth and allowed to dry. When the pot was heat-

 

 vaayu (Amennorhea). [3]  

ed,  the  upper  cupular  part  of  the  distillation  set  was 

 



According to Siddha literatures,  Gunmam  is a filled  with  cold  water  and  closed.  Whenever  the  water 

 

term that refers to deterioration of both body and mind becomes  hot,  the  water  was  removed  and  replaced  by 

 

due to pain. It is a form of dyspepsia with burning sen-fresh  cold  water.  When  the  pot  was  heated,  the  steam sation  and  gnawing  pain  in  the  gastrium.  It  is  more evolving  from  the  salt  ingredients  were  condensed  as 

 

common  among  the  adults  and  predominant  in  male liquid drops through the inner tube of the distillation set. 

 

than  female.  Elavenil  (Early  summer),  Mudhuvenil This was collected in a glass bottle and stored. 

 

(Late  summer)  aggravate  the  disease.  More  cases  are Experimental Animals. 

 

reported  in   Palai  (Arid-tract),  Neithal  (Coastal  tract) The  study  was  carried  out  using  Wistar  Albino  rats 

 

and  Mullai (Sylvan tract). [4] 

( Rattus norvegicus) of both sexes weighing 150 to 200 

 



Epidemiological study shows that Peptic Ulcer g.  The  animals  were  procured  from  Kerala  Veterinary Disease remains a relatively common condition world-and  Animal  Sciences  University,  Mannuthy,  Kerala, 

 

wide,  with  annual  incidence  ranging  from  0.10%  to India. These animals were accommodated at the Animal 

 R 

0.19% for physician

 E

-diagnosed PUD and from 0.03% to house, Nandha College of Pharmacy, Erode at standard 

  

 S

0.17% for PUD diagnosed during hospitalization. The 1

  

environment with controlled temperature of 22°C  3°C 

 E 

-year prevalence of physician diagnosed PUD was 0.12

 A 

and relative humidity between 55%  5% with a 12–12 h 

 R

–1.5%,  and  the  1

  

-year  prevalence  of  PUD  diagnosed light–dark cycle. The animals were provided with stand-

 C 

during  hospitalizations  was  0.10–0.19%.  The  lifetime 

 H

ard  pellet  food  (Hindustan  Lever  Ltd,  Bangalore)  and 

  

risk for peptic ulcer in infected individuals ranges from 

  

water   ad  libidum  during  the  entire  study  period.  The 

 A 

3% in the United States to 25% in Japan. [5] 

 R

animals were acclimatized for 7 days prior to the study 

  

 T 

Though many treatment modalities are available in sid-period.  All  the  experiment  protocols  employed  herein 

 I 

was  approved by  Institutional  Animal Ethical  Commit-

 C 

dha system of medicine for treating peptic ulcer disease, 

 L 

there is very less scientific evidence is available for the tee of Nandha College of Pharmacy, Erode, Tamil Nadu, 

 E 

validation  of  this  traditional  medical  system.  Hence,  a India.  (NCP/IAEC/2019-20/02  dated  24.05.2019)  and siddha formulation was selected and it was subjected to conducted in accordance with the guidelines established in vivo study using albino rats for investigating its anti by Committee  for the Purpose of Control and  Supervi-

-

ulcer potential by applying pyloric ligation model. 

sion of Experiments on Animals (CPCSEA) for laboratory animal facilities. 
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 Dose calculation  

Where, 

UI is Ulcer Index

The human therapeutic dose of PLD is 5 to 15 



UN is Average number of ulcers per animal drops  i.e,  0.75  ml.  The  animal  effective  dose  was  ar-US is Average number of severity score 

  

rived using body surface area ratio by Paget and Barnes, UP is Percentage of animals with ulcers d Sci

1964. 

 Gastric volume and pH 

 me

 Pyloric ligation induced ulcers Gastric  juice  was  collected  in  a  glass  tube  to determine  its  volume.  pH  was  determined  by  titrating 

  

The  method  described  by  shay  et  al  was  fol-the  supernatants  obtained  from  centrifugation  followed lowed.  This  has  been  proved  to  be  a  valuable  tool  to by filtration. 

assess  all  possible  mechanism  of  action  of  anti-ulcer Percentage of Ulcer Protection J Res Bio

  

drugs. It is a simple and reliable method for producing The  percentage  of  ulcer  protection  was  calcu-gastric ulcers in rats. In this model, the gastric ulcer is lated by  

produced by the accumulated acidic gastric juice in the Percentage of ulcer protection = Ut / Uc × 100 

 

where, 

stomach. [6]. The animals were fasted for 24 h with free Ut = ulcer index of treated group

 



access  to  water   ad  libitum.  Control  vehicle,  standard Uc = ulcer index of control group [13] 

 

drug and PLD were administered to the animals. After 1 

 Determination of Total Acidity and Free Acidity 

 

hour,  the  pre-treated  animals  were  anaesthetized  with 1 ml of gastric juice was pipette out into a 100 

anesthetic  ether;  then  a  one ml  conical  flask.  2  to  3  drops  of  Topfer’s  reagent  was 

 

-inch  midline  abdominal 

incision  was  made  below  the  xiphoid  process.  Pyloric added and titrated with 0.01N NaOH (which was previ-

 

end of stomach was ligated without damaging its blood ously standardized with 0.01N oxalic acid) until all the 

 

supply and the stomach  was replaced.  The abdominal traces  of  the  red  color  disappear  and  the  color  of  the solution  was  yellowish  orange.  The  volume  of  alkali 

 

wall  was  sealed  with  interrupted  sutures.  The  animals were deprived of water during this post added was noted. This volume corresponds to free acidi-

 

-operative  peri-

od.  After  four  hours  of  ligation,  the  stomach  was  dis-ty.  Then  2  to  3  drops  of  phenolphthalein  solution  was 

 

added  and  titration  was  continued  until  a  definite  red sected  out  and  the  gastric  contents  were  collected  in tinges  reappears.  Again  the  total  volume  of  alkali  was 

 

clean  glass  tubes.  The  volume  and  pH  of  the  gastric noted. This volume corresponds to total acidity. [8] Acid-

 

juice  were  determined.  The  contents  were  then  centri-ity was calculated using the formula: fuged, filtered and subjected to titration for the estima-



 

 Statistical Analysis 

tion  of  total  and  free  acidity.  Then  the  stomach  was 

 

The experimental results were expressed as the Mean excised  and  cut  opened  along  the  greater  curvature, 

 

pinned  on  a  cork  plate  and  examined  for  the  ulcer  in-

 

dex. [7] 

± SD for animals in each group. The biochemical parameters 

 

 Experimental Design 

were analyzed statistically using one-way analysis of variance 

 



Wistar albino rats of both sexes  were divided ANOVA,  followed  by  Dunnett's  multiple  comparison  tests 

 

into four groups with six animals each and the follow-using Graph pad INSTAT 3 software.  P value of < 0.05 was 

 R

considered as statistically significant. 

  

ing  treatment  was  given  for  seven  days.  Group  I  was 



 E 

treated as vehicle control and it received only water (1 

 S

RESULTS

  

 

 E 

ml/kg,  p.o).  Group  II  was  treated  with  standard  drug 

 A 

Ranitidine (50 mg/kg, p.o). Group III and IV were treat-Effect of PLD on Pyloric ligation induced gastric ulcers 

 R 

Table 1 shows the effect of test drug PLD on Ulcer Index and 

 C 

ed with PLD at two doses 1 ml/kg p.o and 2 ml/kg p.o 

 H

Percentage  Protection  of  ulcers  in  Pylorus  ligated  rats.  From 

  

respectively. [12] 

  

the values it is clear that the ulcer index was reduced and it is 

 A 

 Assessment  of  Ulcer  index,  pH,  Gastric  volume,  Total extremely significant ( P<0.001) in both Test Dose I and II of 

 R 

 T

 and Free acidity

PLD (1 ml/kg and 2 ml/kg bw) when compared to the disease 

  

  

 I

control group of rats. The percentage protection is also signifi-

  

 C

 Ulcer index (UI)

  

  

cant when compared to the standard drug. 

 L 

Table 2 shows the gastric volume and pH of the gastric juices 

 E



The number of ulcers were counted and scor-

  

ing of ulcers were done as follows: Normal (0), Red collected  from  the  ligated  stomach.  The  gastric  volume  was colored (0.5); spot ulceration (1), Hemorrhagic streak significantly reduced ( P<0.001) in Test Dose II of PLD (2 ml/

(1.5), Deep ulcers (2), Perforation (3). The ulcer index kg bw) when compared to the disease control group and the pH 

was  also  increased  significantly  ( P<0.01)  in  Test  Dose  II  of is calculated by the formula 

PLD (2 ml/kg bw) group of rats when compared to the disease UI = UN + US + UP × 10−1 

control group. 
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While analyzing the total and free acidity there was Table 3 : Effect of  Pancha Lavana  Dravagam a  significant ( P<0.001)  decrease  in  acidity  of  the  Test (PLD)  on Total Acidity and Free Acidity in Pylorus dose  II  of  PLD  (2  ml/kg  b.wt)  treated  groups  when Ligated Shay Rat Ulcer Model. 

  

compared to the disease control groups. It was shown in Table 3. The Figure 1 shows the macroscopical view of d Sci

the  stomach  of  Disease  Control,  PLD  and  Standard GROU

DRUG 

TOTAL 

FREE ACIDITY 

 me

treated animals

PS

TREATMENT

ACIDITY











(p.o)

Table  1  :    Effect of 



 Pancha Lavana   Dravagam(PLD) I

85.63±

62.58±

on  Ulcer  Index  and  %  Protection  in  Pylorus  Ligated Disease Control 

2.77 

1.11 

 J Res Bio

Shay Rat Ulcer Model. 

II

36.78±

28.61±

Values are expressed as Mean  Standard De-Standard 





(Ranitidine 

1.98*** 

2.03*** 

GROU

DRUG

ULCER 

% PROTECTION

 





50mg/kg 

PS 

TREATMENT 

INDEX 

 

(p.o) 

I 

Disease Control 

28.43± 

III

56.22±

43.40±

- 



Test Dose I 





 

1.66 

PLD( 1 ml/kg 

2.55** 

1.20* 

 

II 

Standard 

4.37± 

84.62 

b.wt) 

 

(Ranitidine 50mg/

0.26*** 

IV 

Test Dose II 

39.42± 

31.45± 

kg b.wt)

 



PLD( 2 ml/kg 

2.62*** 

1.70*** 

III 

Test Dose I 

10.55± 

62.89 

 

b.wt) 

PLD ( 1 ml/kg 

1.20*** 

 

b.wt) 

Values are expressed as Mean  Standard Devia-

 

IV 

Test Dose II 

5.63± 

80.19 

PLD ( 2 ml/kg 

0.23*** 

tion (n=6) with one way ANOVA  followed by Dun-

 

b.wt) 

nett’s test. *P<0.05, **P<0.01 and ***P<0.001 Vs Dis-

 

ease Control. 

 

viation (n=6) with one way ANOVA 





 

followed by Dunnett’s test. *P<0.05, **P<0.01 

Figure  1 : Macroscopical View of  Stomach in 

 

and ***P<0.001 Vs Disease Control Disease control, Standard and  Pancha Lavana  Drava-

 

Table 2 :  Effect of  Pancha Lavana  Dravagam gam(PLD) treated Animals

(PLD)  on pH and Gastric Volume in Pylorus Ligated 



 

Shay Rat Ulcer Model 

 



Values are expressed as Mean  Standard De-

 



 

GROU

DRUG 

GASTRIC 

pH 

 R 

 E

PS 

TREATMENT 

VOLUME 

  



 S 

(p.o) 

(ml) 

 E 

I

2.40±

 A



Disease Control 

4.67± 



  



 R 

0.23 

0.20 

 C 

 H 

II 

Standard 

1.62± 

4.50± 



  

 A

(Ranitidine 50mg/

0.02*** 

0.22** 

  

 R 

kg b.wt)





 T I 

III 

Test Dose I 

2.70± 

3.54± 

 C 



 L

PLD( 1 ml/kg b.wt)

0.20**

0.12*

  







 E 

IV 

Test Dose II 

1.72± 

4.70± 

DISCUSSION 

PLD( 2 ml/kg b.wt) 

0.04*** 

0.24** 

The  pyloric  ligation-induced  ulcer  model  was  used  to viation (n=6) with one way ANOVA evaluate  the  anti-secretory  and  gastroprotective  effects followed by Dunnett’s test. *P<0.05, **P<0.01 

of  Pancha Lavana Dravagam.  The ligation of the pyloric end of the stomach leads to accumulation of gastric and ***P<0.001 Vs Disease Control acid which causes ulcers due to the auto digestion of the mucosa. 
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 Pancha  Lavana  Dravagam   showed  reduction  in  the 2.  T.  V.  Sambasivam  Pillai;  Introduction  to  Siddha gastric  ulceration  which  was  indicated  by  reduction  in Medicine,  Directorate  of  Indian  Medicine  and  Ho-ulcer  index  and  increase  in  the  percentage  protection. 

meopathy; 1st ed, 1993. 

  

This  gastroprotective  effect of   Pancha  Lavana  Drava-3.  Dr.  S.  Chidambarathanu  Pillai;  Siddha  System  of gam may be attributed because of the presence of Alu-Pharmacopoeia; 1st ed, 1992. 

 d Sci

minium  in   Pancha  Lavana  Dravagam,  which  may  ex-4.  National  Institute  of  Siddha;  Department  of me

hibit gastroprotective effect by inducing the gastric mu-AYUSH,  Ministry  of  Health  and  Family  Welfare; cosal protection and it also showed ulcer healing prop-Siddha  treatment  guidelines  for  selected  diseases; erty. [9] 

1st ed, 2014. 

5. 

 J Res Bio

 Pancha Lavana Dravagam  also showed reduc-Sung  JJ,  Kuipers  EJ,  El-serag  HB;  Systematic  Retion in the gastric volume, free acidity and total acidity view: The Global Incidence and Prevalence of Pep-of the treated groups. It suggested that  Pancha Lavana tic  Ulcer  diseases;  Aliment Pharmacol Ther; 2009, 

 

 Dravagam   possess  anti 29; 938

-secretory  property.  This  anti-

-946. 

6. 

 

secretory property could be due to the inhibition of the Shay H, Komarow SA, Fels SS, Meranze D, Gruen-H+

stein M, Siplet H; A simple method for the uniform 

 

-K+-ATPase enzyme. The nitrate compound of potassium produced classical effects on  gastric  mucosa like production of gastric ulceration in the rat. Gastroen-

 

stimulation of blood flow and mucus secretion and the terol; 1945, 5:43–61. 

 

reduction of acid secretion. [10] This explained the anti 7. 

-

Saroj  Kumar  S,  Himanshan  Bhushan  S,  D.  Pri-

 

secretory property of  Pancha Lavana Dravagam. 

yadarshini,  G.  Soundarya;  Antiulcer  Activity  of Ethanolic  Extract  of  Salvadora  indica  (W)  Leaves 

 

There  was  also  increase  in  the  pH  of  gastric on Albino Rats; Journal of Clinical and Diagnostic 

 

juice  which  implied  that  it  was  turned  to  mild  acidic from  strongly  acidic  in  nature.  This  revealed  the  acid Research; 2016, 10; 07-10. 

 

neutralizing property of  Pancha Lavana Dravagam.  

8.  Shay  H,  Sun  DCH,  Gruenstein  M;  A  quantitative 



 

method for measuring spontaneous gastric secretion CONCLUSION

 

 

in the rat. Gastroenterol; 1945, 26:906–913. 

9. 

 

 

The test drug  Pancha Lavana Dravagam(PLD) Konturek.S.J, Brzozowski .T, Garlicki.J, Majka.J, et al;  Intragastric  pH  onth  gastroprotective  and  ulcer 

 

showed  good  gastroprotective,  anti-secretory  and  acid healing  activity  of  aluminium  containing  antacids; 

 

neutralising property in rats, which may be attributed to Digestion;1991; 49, 140-150. 

 

the  inhibition  of  the  H+-K+-ATPase  enzyme,  inducing 10.  Muriel Larauche, Pauline M. Anton, Rafael Garcia-

 

the gastric mucosal protection and ulcer healing proper-Villar, Vassilia Theodora, et al; Protective effects of dietary  mitrate  on  experimental  gastritis  in  rats; 

 

ty. 

British Journal of Nutrition; 2003; 89, 777-786. 
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