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ABSTRACT 

Objective: To evaluate the liver protective effect of Pancha Lavana Dravagam (PLD) 
against Paracetamol induced hepatotoxicity in Wistar albino rat models. 

Methods: The hepatoprotective activity of PLD was evaluated using paracetamol induced 
liver damage in rats. Wistar albino rats were divided into five groups of six animals each. 
Paracetamol 1gm/kg bw, p.o. was given to produce liver toxicity. The normal control was 
given the vehicle (water 1ml/kg bw, p.o). Two test groups with PLD 1ml/kg, 2ml/kg bw, 
p.o. were tested for hepatoprotective potential. Silymarin 50mg/kg bw, p.o. was given as 
standard drug. All these drugs were administered for 7 days. On 8th day, the animals were 
sacrificed and blood was collected from retro-orbital plexus and analyzed for serum 
enzymes like Serum Glutamate Pyruvate Transaminase (SGPT), Serum Glutamate 
Oxaloacetate Transaminase (SGOT), Serum Alanine Phosphate (ALP), Total Bilirubin, Total 
Proteins and liver was excised for histopathological analysis. 

Results: In toxicant control group, paracetamol produced liver toxicity due to decrease in 
glutathione (GSH) by oxidative stress and mitochondrial dysfunction of hepatic cells. It 
resulted in an increase of serum liver enzymes like SGPT, SGOT, ALP and Total Bilirubin. 
This increased serum liver enzymes were reduced significantly in the test drug PLD treated 
groups and Standard group. The histology of liver tissues was also improved in PLD treated 
groups when compared to the toxicant group. 

Conclusion: Since, no scientific evidence is available to claim the hepatoprotective effect of 
PLD, in vivo studies were conducted. It demonstrated that it has a potent hepatoprotective 
effect against the paracetamol induced hepatotoxicity by suppression of the reactive 
oxygen species and increasing the anti-oxidant glutathione in liver cells. 

 
INTRODUCTION

Siddha system is one of the traditional systems 
of medicine indigenous to Indian Sub-continent. This 
system was nursed by eminent Siddhars who lived at a 
very early period. They were men of highly cultured 
intellectuals and their formulations exhibit minute 
enumerations of morbid symptoms and it stood the 
test of time.[1] 
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It uses herbs, metals, minerals and marine substances 
for preparation of medicines. Pancha Lavana 
Dravagam is one such poly mineral distillate 
formulation indicated for Gunmam (gastritis), Eri 
gunmam (dyspepsia), Soolai (colic), Kalleeral/ 
Maneeral Veekam (enlargement of liver or spleen), 
Soodhaga vali (dysmenorrhea), Soodhaga vaayu 
(amenorrhea).[2,3] 

The liver is one of the largest organs in the 
body. It plays a central role in all metabolic processes 
in the body. In fat metabolism the liver cells break 
down fats and produce energy. In the metabolism of 
carbohydrates, the liver helps to ensure that the level 
of sugar in blood (blood glucose) stays constant. It also 
stores vitamins and minerals and releases them into 
the blood when needed. The liver also plays an 
important role in the metabolism of proteins: liver 
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cells change amino acids in foods so that they can be 
used to produce energy or make carbohydrates or 
fats. Thus, maintaining the health of liver is very 
important to have a healthy life.[4] 

Chronic liver disease occurs throughout the 
world irrespective of age, sex, region or race. Cirrhosis 
is an end result of a variety of liver diseases 
characterized by fibrosis and architectural distortion 
of the liver with the formation of regenerative nodules 
and can have varied clinical manifestations and 
complications. According to WHO, about 46% of global 
diseases and 59% of the mortality is because of chronic 
diseases and almost 35 million people in the world die 
of chronic diseases. Liver disease rates are steadily 
increasing over the years. According to National 
statistics in the UK, liver diseases have been ranked as 
the fifth most common cause of death. [5] 

Chronic liver disease is marked by the gradual 
destruction of liver tissue over time. Liver diseases in 
this category include: Cirrhosis and Fibrosis of the 
liver. According to the National Institute of Diabetes 

and Digestive and Kidney Diseases (NIDDK), cirrhosis 
is the 12th leading cause of death in the United States.[6] 

While thinking of treatment options for liver 
diseases, traditional healthcare system stands the 
frontline choice of treatment. Though in modern 
medicine, drugs obtained from herbal source rather 
than synthetic drugs are used in treating liver diseases. 
In Siddha classical literatures, many drugs have been 
mentioned for the protection and prevention of liver 
from chronic diseases. Hence, an attempt was made to 
evaluate the liver protection activity of a poly mineral 
distillate formulation Pancha Lavana Dravagam (PLD) 
through the paracetamol induced hepatotoxicity in 
wistar albino rat models. 

MATERIALS AND METHODS 

Ingredients of PLD 

 Purified Vediyuppu (Potassium nitrate)    

 Purified Kariyuppu (Sodium chloride)    

 Purified Padigaram (Aluminum potassium sulfate) 

 Purified Vengaram (Borax)    

 Purified Navacharam (Ammonium chloride)  

Figure 1 : Ingredients of Pancha Lavana Dravagam 

     
Unpurified Navacharam   Purified Navacharam 

 

     
Unpurified Padigaram  Purified Padigaram 
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Unpurified Vediyuppu  Purified Vediyuppu 

 
Unpurified Kariyuppu  Purified Kariyuppu 

  
Unpurified Vengaram  Purified Vengaram 

Preparation of Test drug PLD 

The test drug Pancha Lavana Dravagam (PLD) 
was prepared by distillation using traditional 
distillation apparatus called “Dravaga Vaalai 
Iyanthitam”. The ingredients of PLD include Vediyuppu 
(Potassium nitrate), Vengaram (Borax), Kariyuppu 
(Sodium chloride), Navacharam (Ammonium chloride) 
and Padigaram (Aluminium potassium sulfate). 600 
grams of Vediyuppu, Kariyuppu, Padigaram and 300 
grams of Vengaram, Navacharam was taken and 
subjected to series of purification processes as 
mentioned in Siddha literatures before preparing the 
medicine. Then all the salts were powdered and placed 
in the large pot of Dravaga Vaalai Iyanthiram.[2] Then 
the mouth of the pot was closed with suitable cupular 
distillation set and covered with muddy cloth and 
allowed to dry. When the pot was heated, the upper 
cupular part of the distillation set was filled with cold 
water and closed. Whenever the water becomes hot, 

the water was removed and replaced by fresh cold 
water. When the pot was heated, the steam evolving 
from the salt ingredients were condensed as liquid 
drops through the inner tube of the distillation set. 
This was collected in a glass bottle and stored. [7,8] 

 
Figure 2 : Pancha Lavana Dravagam 
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Chemicals and Drugs Used 

All the materials required for the experiment 
were of analytical grade. Silymarin and Paracetamol 
tablets were procured from Smith stocking and co, 
Chennai. Diagnostic kits manufactured by Ranbaxy 
Diagnostics Ltd., New Delhi, India were used for the 
estimation of SGOT, SGPT, ALP, Total Bilirubin and 
Total Proteins.  

Experimental Animals 

 The study was carried out using Wistar Albino 
strain healthy rats (Rattus norvegicus) of both sexes 
weighing 150 to 200gm. The animals were procured 
from Tamil Nadu Veterinary and Animal sciences 
University, Madhavaram milk colony, Chennai-51, 
Tamil Nadu, India. These animals were accommodated 
at the Animal house, National Institute of Siddha at 
standard environment with controlled temperature of 

22°C 3°C and relative humidity between 55%  5% 
with a 12-12h light–dark cycle. The animals were 
provided with standard pellet food (VRK Nutritional 
Solutions, Maharastra) and water ad libidum during 
the entire study period. The animals were acclimatized 
for 7 days prior to the study period. 

 All the experiment protocols employed herein 
was approved by Institutional Animal Ethical 
Committee of National Institute of Siddha, Chennai-47, 
Tamil Nadu, India. (NIS/IAEC–VII/28082018/04 dated 
28.08.2018) and conducted in accordance with the 
guidelines established by Committee for the Purpose of 
Control and Supervision of Experiments on Animals 
(CPCSEA) for laboratory animal facilities. 

Dose Calculation 

The human therapeutic dose of PLD is 5 to 15 
drops i.e., 0.75ml. The animal effective dose was 
arrived using body surface area ratio by Paget and 
Barnes, 1964.   

Paracetamol-induced Hepatotoxicity 

Paracetamol (acetaminophen) is one of the 
most frequently used drugs for its analgesic and 
antipyretic properties. It is safe and effective 
at recommended doses, whereas overdose may lead to 
hepatotoxicity and acute liver failure. In fact, 
paracetamol induced hepatotoxicity remains the most 
common cause of acute liver failure in many 
countries.[15] 

Hepatoprotective Studies 

Wistar albino rats of both sexes were divided 
into five groups of six animals each and were given the 
following treatment orally for seven days. Group I 
served as a Normal control which received only the 
water. Group II served as the toxicant control and it 
received Paracetamol at a dose of 1gm/kg bw, p.o. 
Groups III and IV served as a test group which received 
PLD at doses 1ml/kg and 2ml/kg bw, p.o. with 
paracetamol 1gm/kg bw, p.o. Group V served as 

standard group receiving Silymarin 50mg/kg bw, p.o. 
and paracetamol 1gm/kg bw, p.o. 

After 24 h of the last treatment, blood sample 
was collected individually for all the animals from the 
retro-orbital plexus, allowed to clot for 1 hour at room 
temperature and serum was separated by 
centrifugation at 2500 rpm at 30°C for 15 min. the 
serum thus collected was analyzed for various 
parameters.[9] 

Assessment of Liver Function 

The serum obtained after centrifugation was 
analyzed for various biochemical parameters like 
SGOT/AST, SGPT/ALT, ALP, Total Bilirubin and Total 
Proteins. Rietman and Frankel method was used to 
measure the serum transaminase activity.[10] Scand 
method was used to determine ALP and serum 
bilirubin.[11] Lowry OH, et al was used to measure total 
proteins level.[12] 

Histopathological Studies 

The animals were sacrificed by over dose of 
thiopental sodium and the abdomen was cut open to 
remove the liver, observed for any visible changes 
through the naked eyes. Then the liver tissue was 
quickly removed, cleaned with saline and fixed in 10% 
neutral formalin solution. Initially the materials were 
fixed in 10% buffered neutral formalin and then with 
Bouin solution (mixture of 75ml of saturated picric 
acid, 25ml of 40% formaldehyde and 5ml of glacial 
acetic acid) for 12 hours, then embedded in paraffin 
and cut into 5 – 6μm thick section and stained using 
hematoxylin-eosin dye and finally mounted in di-
phenyl-xylene. They were then observed under light 
microscope (100x) for histopathological changes in 
liver architecture and their photomicrographs were 
taken for evaluation. 

Statistical Analysis 

The experimental results were expressed as 
the Mean±SEM for animals in each group. The 
biochemical parameters were analyzed statistically 
using one-way analysis of variance ANOVA, followed 
by Dunnett's multiple comparison tests using Graph 
pad INSTAT 3 software. P value of <0.05 was 
considered as statistically significant. 

RESULTS 

Effect of PLD on Biochemical evaluation 

Table 1 and 2 shows the activities of serum 
cytosolic enzymes SGOT, SGPT, ALP and Total 
Bilirubin. They were increased significantly (P<0.001) 
in the toxicant group when compared to the control 
group. On the other hand, there was significant 
(P<0.001) decrease in total protein levels of the 
toxicant group when compared to the control group 
due to the hepatic damage caused by paracetamol. Test 
group treated with PLD at 1ml/kg bw showed a 
significant reduction in SGOT (P<0.01) and ALP 
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(P<0.01) when compared to the toxicant control group. 
Test group treated with PLD at 2ml/kg bw showed a 
significant reduction in SGOT (P<0.001), SGPT 
(P<0.01), ALP (P<0.001) and Total Bilirubin (P<0.01) 
when compared to the toxicant control group. There 

was also significant (P<0.001) increase in the Total 
protein levels of the test drug PLD 2ml/kg bw treated 
groups when compared to the toxicant group. These 
results are comparable with that of the standard drug 
(P<0.001). 

Table 1: Effect of Pancha Lavana Dravagam (PLD) on SGOT, SGPT and ALP in paracetamol induced 
hepatotoxic rats 

Groups Treatment/ Dose (p.o) SGOT/AST (IU/L) SGPT/ALT (IU/L) ALP (IU/L) 

I. Control Group (Water) 64.13 ±4.16 28.36 ±2.08 101.91 ±7.09 

II. Paracetamol (1gm/kg) 156.5 ±9.26a*** 90.33 ±6.83 a*** 134.16 ±8.63 a*** 

III. PLD (1ml/kg) 137.33±10.55b** 86.0 ±4.33 114.0 ±8.64b** 

IV. PLD (2ml/kg) 122.83 ±6.30b*** 76.33 ±5.53b** 98.5 ±7.50b*** 

V. Silymarin (50mg/kg) 102.83 ±9.23b*** 49.0 ±6.0b*** 81.5 ±6.86b*** 

Values are Mean ± Standard deviation (n=6). *P<0.05; **P<0.01; ***P<0.001 against toxicant control. a- 
comparison made between control and paracetamol group; b- comparison was made between paracetamol group 
and test drug treated groups. 

Table 2: Effect of Pancha Lavana Dravagam (PLD) on Total Bilirubin and Total Protein in paracetamol 
induced hepatotoxic rats 

Groups Treatment/ Dose (p.o) TB (mg/dl) TP (mg/dl) 

I. Control Group (Water) 0.36 ±0.08 6.4 ±0.69 

II. Paracetamol (1gm/kg) 0.78 ±0.11 a*** 2.41 ±0.50 a*** 

III. PLD (1ml/kg) 0.63 ±0.13 3.0 ±0.34b* 

IV. PLD (2ml/kg bw) 0.53 ±0.10b** 3.65 ±0.32b*** 

V. Silymarin (50mg/kg bw) 0.46±0.12b*** 4.18 ±0.38b*** 

Values are Mean ± Standard deviation (n=6). *P<0.05; **P<0.01; ***P<0.001 against toxicant control. a- 
comparison made between control and paracetamol group; b- comparison was made between paracetamol group 
and test drug treated groups. 

Effect of PLD on Histopathological Evaluation 

On the histopathological evaluation of Pancha Lavana Dravagam depicted in Figure 3, marginal changes 
near portal vein with migration of inflammatory cells and extensive periportal degenerative changes were 
observed. In test drug treated group, there was rare appearance of Kupffer cells with no evidence of phagocytosis 
in intra cytoplasmic region and no signs of nodular degeneration and cirrhosis was noted. In standard treated 
group, centrilobular zone appears normal with stable network of hepatocytes and there was no evidence of 
mesenchymal reaction on to the hepatic parenchyma. 

Figure 3: Sections of the liver tissues 

      
   A         B    C    D   E 

Where 

A – Control; B – Toxicant control Paracetamol (1gm/kg); C – Test dose PLD 1 (1ml/kg);  

D – Test dose PLD 2 (2ml/kg) and E – Standard silymarin (50mg/kg) respectively. Liver sections were stained 
with hematoxylin and eosin (100×). 
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DISCUSSION 

In Siddha system, the liver is known by various 
names like Eeral, Kaleeral, Valapaateeral, etc.[13] The 
liver disorders are given with the synonyms like 
Valapaateeral Noi, Maandha Katti, Kal maandham and 
Yakudham.[14] In Siddha classical literatures, there have 
been many herbals and minerals are mentioned for the 
maintenance of liver health. In modern medical 
science, there has been no specific treatment for 
chronic liver diseases and drugs only treat it 
symptomatically. But in Siddha system of medicine, 
many drugs and therapies were described by Siddhars 
for treating liver diseases by pacifying the vitiated 
Pitha humor in normal body. One such poly mineral 
formulation is Pancha Lavana Dravagam, which is a 
distillate of five minerals or salts which implies the five 
elements of nature.  

 Paracetamol is metabolized in the liver by 
Phase II conjugating enzymes mainly, UDP-
glucuronosyl transferase (UGT) and sulfotransferase 
(SULT), converting it to nontoxic compounds which are 
then excreted with the urine. The remaining 
paracetamol, approximately 5–9% is metabolized by 
the cytochrome P450 enzymes (CYPs), mainly CYP 2E1 
into the highly reactive intermediate metabolite N-
acetyl-p-benzoquinone imine (NAPQI). Generally, 
NAPQI is rapidly detoxified by conjugating with 
glutathione (GSH). However, when phase II 
metabolizing enzymes are saturated after APAP 
overdose, excessive NAPQI deplete GSH, leading to 
covalent binding of sulfhydryl groups in cellular 
proteins, especially mitochondrial proteins. This 
results in mitochondrial oxidative stress and 
dysfunction, ultimately hepatocytes necrosis.[15] 

 In the present study, elevated levels of SGOT, 
SGPT, ALP and Total Bilirubin confirmed the 
paracetamol induced liver damage. The reactive 
oxygen species generation and lipid peroxidation of 
cell membranes leads to loss of membrane integrity, 
changes in membrane potential and an increase in 
membrane permeability, which in turn results in 
leakage of the enzymes from liver cells into circulation 
resulting in increased serum levels.[16] On treatment 
with PLD, there was a reduction in serum enzyme 
levels which may be due to the reduction in the 
oxidative stress produced by paracetamol intoxication. 

This reduction of oxidative stress may be 
attributed to the anti-oxidant property of Padigaram 
(Aluminium Potassium Sulfate), Vengaram (Borax) 
which reduces lipid peroxidation and enhances the 
anti-oxidant defense mechanism.[17] The sodium and 
potassium present in Kariyuppu (Sodium chloride) and 
Vediyuppu (Potassium nitrate) helps in the transport of 
amino acids within the cell which may be helpful in 
transport of cysteine, glutamate and glycine 
responsible for the formation of glutathione. 

 Due to the parenchymal damage of hepatic 
cells, there was a decrease in total protein levels of 
paracetamol treated groups. Pancha Lavana Dravagam 
may facilitate the regeneration of parenchyma of 
hepatic cells resulting in the significant increase of 
total protein levels in PLD treated groups. 

CONCLUSION 

The test drug PLD demonstrated potent liver 
protective effects against paracetamol induced 
hepatotoxicity in rats, which might be related to the 
decrease in oxidative stress, lipid peroxidation, and 
ROS generation. 
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