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ABSTRACT 

The present study was planned to evaluate the clinical efficacy and 

safety of Liv.52 DS tablets with UDCA in patients with Non-Alcoholic 

Steatohepatitis in a randomized, comparative clinical study. A total of 

35 patients aged between 18-65 years with Non-Alcoholic 

Steatohepatitis characterized by elevated liver enzymes and 

hepatomegaly with pain and discomfort in the right upper abdomen 

and those who were willing to give informed consent were included in 

the study. At the initial randomization visit, a detailed medical history 

and symptomatic evaluation was done. In addition, examination 

specific to the steatohepatitis with Hepatomegaly was also done. All 

patients received liver screen (set of blood tests) including complete 

haemogram, liver function tests and ultrasound abdomen. All the  

patients were routinely screened and subjected to biochemical  investigations. Biochemical 

investigations included SGPT, SGOT, ALT, Serum Bilirubin, Total Protein, Albumin and 

Globulin. Clinical examinations were repeated every four weeks for 12 weeks and 

biochemical investigations were repeated only after 12 weeks. All the patients were 

randomized arbitrarily using random table into either Liv.52 DS group (n=19) or UDCA 

(n=16). The two groups were similar with regards to the demographic data, baseline 

parameters and biochemical investigations. The Liv.52 DS group received 2 Tablets twice 

daily and UDCA group received 600 mg thrice daily for 12 weeks. Statistical analysis was 

carried out using GraphPad Prism Software, Version 4.01. All the patients completed the 
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study and their data was available for analysis. Significant evidence of hepatoprotective 

effects of Liv.52 DS in patients with Non-Alcoholic Steatohepatitis in terms of clinical 

response and reduction in biochemical parameters were observed after 12 weeks of treatment. 

The clinical and biochemical recovery in Liv.52 DS group was faster as compared to UDCA 

group indicating  the beneficial effect of Liv.52 DS tablets in patients with Non-Alcoholic 

Steatohepatitis. There were no clinically significant adverse reactions either reported or 

observed during the entire study period. The overall compliance to the treatment was good 

and no treatment discontinuations were reported. The results of the present study showing 

clinical benefit of Liv.52 DS appear promising in the management of Non-Alcoholic 

Steatohepatitis. 

 

KEYWORDS: Non-Alcoholic Steatohepatitis (NASH), Liv.52 DS, Ursdeoxycholic acid 

(UDCA), Non-Alcoholic Fatty Liver Disease (NAFLD). 

 

INTRODUCTION 

Hepatic steatosis with or without hepatitis, in the absence of alcohol use, was first described 

by Ludwig et al. and is referred to as non-alcoholic steatosis or Non-Alcoholic 

Steatohepatitis.
[1] 

 Non-Alcoholic Steatohepatitis (NASH) is a metabolic liver disorder that is 

seen in 2-6% of the general population. Non-Alcoholic Fatty Liver Disease (NAFLD) and its 

various manifestations are seen in all ethnic groups, across the globe and in both genders.
[2, 3]

 

The prevalence of NASH is 2.1–6.3% in the general population, rising to 9–40% in obese 

individuals with a body mass index (BMI) of 30 kg/m2 or more.
[4,5]

 The disease 

predominantly occurs between the ages of 40 and 60 although there have been reports in 

children over the age of 10.
[6-10] 

 NASH progresses to Cirrhosis in 20% of these patients. 

Once developed, 30-40% of patients with NASH cirrhosis will experience liver-related death 

over a 10-year period.
[11]

 In its initial phases, during which fat accumulates in the liver, no 

clinical symptoms are evident. In advanced stages, fibrosis (eventually progressing to 

established cirrhosis in some patients) is detectable histologically.
[12]

  

 

The most common risk factors are a high-fat, a high-calorific diet, a sedentary lifestyle, 

insulin resistance, obesity, diabetes, hyperlipidemia and female sex.
[13-15]

 In addition, the 

presence and predisposition to obesity and hyper-triglyceridemia in diabetic patients further 

amplifies the risk for developing steatosis. It is postulated that in diabetics and also in people 

with insulin resistance, the rate of peripheral adipose lipolysis is increased which then leads 

to an influx of free fatty acids into the liver which are incorporated into hepatic TGs and 
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hepatic steatosis.
[16]  

Most patients are asymptomatic, have mild-to-moderate elevations of 

serum aminotransferase levels, clinical hepatomegaly and features of fatty liver on 

imaging.
[17] 

Once patients with simple steatosis develop NASH, up to 50% of them could 

develop advanced fibrosis. Patients with NASH and cirrhosis are at risk of complications of 

portal hypertension and hepatocellular carcinoma. These complications contribute to lower 

life expectancy for cirrhotic NASH patients.
[18] 

 Increased fructose consumption has also been 

shown as a risk factor for development for NASH and that increased fructose consumption 

correlates with the severity of fibrosis in patients with nonalcoholic fatty liver disease.
[19, 20]

  

 

Current pathogenic hypothesis of NASH include insulin resistance, oxidative stress and 

abnormal production of pro-inflammatory cytokines as key factors in the development and 

progression of NASH.
[21-24]

 NASH patients will have increased levels of oxidative stress as 

compared with patients with steatosis alone.
[25,26]

  The most common risk factor for NASH is 

obesity.
[27]

 Obesity is a pro-inflammatory state and leads to insulin resistance via 

adipocytokines. Insulin resistance leads to increased lipolysis and exponentially high delivery 

of free fatty acids (FFA) to liver. Accumulation of free fatty acids leads to hepatic steatosis 

and FFA-mediated lipotoxicity that eventually progresses to fibrosis/cirrhosis.
[28]

 

 

Nonspecific constitutional symptoms of weakness fatigue and malaise precede in a third of 

NASH patients.
[6]  

Despite similarities the patients of NASH are mostly asymptomatic 

whereas patients of alcoholic hepatitis are always symptomatic. NASH due to drugs viz. 

nucleoside analogs antimitotic agents or tetracyclines,
[29]

  can present dramatically with rapid 

onset of fulminant hepatic failure. Hepatomegaly (75%) and splenomegaly (25%)
 [30] 

 are the 

most common signs in NASH patients. Presence of ascites and spider angiomata, indicates 

development of cirrhosis.
[31]

 Apart from age, diabetes is a strong independent predictor of 

fibrosis in NASH.
[29]

 

 

Liver biopsy is the preferred method for establishing the diagnosis of nonalcoholic fatty liver 

disease and determining the histological stage, chiefly the existence of NASH. The most 

common diagnosis in patients biopsied for investigation of raised transaminases is 

nonalcoholic fatty liver.
[32, 33]

 The rationale for biopsying patients suspected nonalcoholic 

fatty liver is based on the knowledge that the existence or absence, of histological criteria for 

nonalcoholic steatohepatitis provides the most important marker for disease progression.
[11]  
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Treatment aims to control the conditions that are associated with NASH, such as obesity, 

diabetes, and hyperlipidemia. The goals of management include: Correction of the underlying 

risk factors, avoidance of factors that promote progression of liver disease and specific 

treatment of NASH.
[34] 

General measures of risk reduction such as weight loss in obese 

patients, effective treatment of hyperlipidemia and diabetes mellitus are usually 

recommended. Other methods currently in use are: weight loss drugs (Orlistat), physical 

activity, oral antidiabetic medications (metformin, troglitazone, pioglitazone, and 

rosiglitazone), cytoprotective agents (taurine, ursodeoxycholic acid [UDCA]), 

hypolipidemics (clofibrate, gemfibrozil, bezafibrate, atorvastatin, and other HMG-CoA 

reductase inhibitors), several antioxidants and a combination of different therapies (diet and 

UDCA, vitamin E and pioglitazone).
[11, 35-38]

 Although a wide range of drugs are available for 

fatty liver, but are not devoid of adverse effects. 

 

Ursodeoxycholic acid (UDCA) has several mechanisms of action that justify its use in 

NASH: hydrophilic effect (resulting in the displacement of toxic hydrophobic biliary salts), 

and immunomodulatory and cytoprotective properties. An oral dose of 13–15 mg/day for 12 

months was efficacious in improving liver biochemistry alterations and steatosis, although no 

favorable changes occurred in the rest of the histological lesions of NASH. However, 

recently reported results of a randomized multicenter study in which NASH patients received 

between 13 and 15 mg/ kg/day of ursodeoxycholic acid for 2 years showed no improvement 

of liver disease with respect to placebo treated patients.
39

 Ayurveda, an indigenous system of 

medicine in India, has a long tradition of treating liver disorders with plant drugs. In the 

present study Liv.52 DS Capsule was evaluated for the efficacy and safety in management of 

nonalcoholic steatohepatitis. Liv.52 DS Tablet - is a herbal formulation consisting of extracts 

of Capparis spinosa, Cichorium intybus, Mandhura bhasma, Solanum nigrum, Terminalia 

arjuna, Cassia occidentalis, Achillea millefolium and Tamarix gallica. 

 

AIM OF THE STUDY 

To compare the clinical efficacy and safety of Liv.52 DS tablets with Ursdeoxycholic acid 

(UDCA) in patients with Non-Alcoholic Steatohepatitis. 

 

STUDY DESIGN 

This study was a randomized and comparative clinical study conducted at Kothari Medical 

Centre, Alipore, Kolkata. The study protocol, case report forms, regulatory clearance 
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documents, product related information and informed consent form were submitted to the 

“Institutional Ethics Committee” and were approved by the same. 

 

MATERIAL AND METHODS 

Inclusion Criteria 

A total of 35 male and female patients aged between 18-65 years with Non-Alcoholic 

Steatohepatitis characterized by elevated liver enzymes and hepatomegaly with pain and 

discomfort in the right upper abdomen, patients who has not participated in a similar 

investigation in past four weeks and those who were willing to give informed consent were 

included in the study.  

  

Exclusion Criteria 

Patients with severe metabolic disorders, carcinoma of liver or pancreas, patients with a 

known history of present condition of allergic response to similar pharmaceutical products, 

its components or ingredients in the test products, patients with pre-existing systemic disease 

necessitating long-term medications, genetic and endocrinal disorders, patients who has 

participated in a similar clinical investigation in the past four weeks and those who refused to 

sign the informed consent form were excluded. Women of child bearing age and lactating 

women were also excluded from the trial.  

 

Study Procedure 

At the initial randomization visit, a detailed medical history and symptomatic evaluation was 

done. In addition, examination specific to the steatohepatitis with Hepatomegaly was also 

done. All patients underwent complete haemogram, ultrasound abdomen, liver function tests 

and biochemical investigations including SGPT, SGOT, ALT, Serum Bilirubin, Total 

Protein, Albumin and Globulin. All the patients were routinely screened and subjected to 

biochemical investigations. Biochemical investigations included SGPT, SGOT, ALT, Serum 

Bilirubin, Total Protein, Albumin and Globulin. Clinical examinations were repeated every 

four weeks for 12 weeks and Liver function tests were repeated only after 12 weeks. All the 

patients were randomized arbitrarily using random table into either Liv.52 DS group (n=19) 

or UDCA (n=16). The two groups were similar with regards to the demographic data, 

baseline parameters and biochemical investigations. The Liv.52 DS group received 2 tablets 

twice daily and UDCA group received 600 mg thrice daily for 12 weeks.  
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Primary and Secondary End-points 

The primary end-points were relief from abdominal discomfort, nausea/vomiting, reduction 

in elevated liver function parameters, improvement in hepatomegaly and infiltration 

sonographically. The secondary end point measures were incidence of adverse events and 

overall compliance to the treatment. 

 

Statistical Analysis  

Statistical analysis was carried out using Fishers exact test for between the group comparison 

for evaluation of nausea/vomiting parameter. Biochemical parameters were analysed using 

paired „t‟ test for within the group comparison and unpaired t-test for between the group 

comparisons. The values are expressed as Mean ± SD. Hepatomegaly and fatty infiltration 

were analysed using Wilcoxan signed rank test for within the group comparison and Mann 

Whitney test for between the group comparisons. Statistical analysis was carried out using 

GraphPad Prism Software, Version 4.01. 

 

Adverse Events 

All adverse events, either reported or observed by patients, were recorded with information 

about severity, date of onset, duration, and action taken regarding the study drug. Relation of 

adverse events to the study medication was predefined as “Unrelated” (follows a reasonable 

temporal sequence from the administration of the drug), “Possible” (follows a known 

response pattern to the suspected drug, but could have been produced by the patient‟s clinical 

state or other modes of therapy administered to the patient), and “Probable” (follows a known 

response pattern to the suspected drug that could not be reasonably explained by the known 

characteristics of the patient‟s clinical state).  

 

Patients were allowed to voluntarily withdraw from the study, if they so desired without 

assigning reasons. For patients withdrawing from the study, efforts were made to ascertain 

the reason for dropout. Non compliance (defined as failure to take less than 80% of the 

medication) was not regarded as treatment failure, and reasons for non compliance were 

noted. 

 

RESULTS 

Thirty five patients with mean age 42.21 ± 11.22 and 38.63 ± 10.21 years and mean weight 

68.37 ± 8.55 and 65.25 ± 7.20 in Liv.52 DS group and UDCA group participated in this 
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randomized comparative clinical study. There was no statistical difference in the 

demographic characters between the Liv.52 DS group and UDCA groups (Table 1). 

 

All the patients completed the study and their data was available for analysis. The effect of 

Liv.52 DS Tablet and UDCA on nausea/vomiting was evaluated in table 2. In Liv.52 DS 

group, 8 out of 19 patients had nausea/vomiting at entry and at the end of the study all the 

patients in the group were free from nausea/vomiting symptoms with a significance of 

p<0.0031. In the UDCA group, 8 out of 16 patients had nausea/vomiting symptom at entry 

and at the end of the study, 4 patients still persisted to have symptoms of nausea/vomiting. 

For between the groups, the level of significance was found to be p<0.0348 in Liv.52 DS 

group as compared to the UDCA group.  

 

The effect of Liv.52 DS and UDCA on liver function test is shown in table 3. Statistical 

analysis was performed to compare the effect of Liv.52 DS and UDCA on the liver function 

test parameters. Results for the mean SGPT in Liv.52 DS shows significant changes from 

68.89 ± 21.25 IU/L to 45.50 ± 19.87 IU/L at the end of the study as compared to the initial 

values. In the UDCA group also, SGPT reduced from 76.13 ± 34.95 IU/L to 48.13 ± 16.00 

IU/L at the end of the study as compared to initial values. Statistical analysis performed 

within the group has shown that the level of significance was p<0.0004 in Liv.52 DS group 

and p<0.0005 in UDCA group as compared to the initial values in both the groups, which 

implies that there was no significant variation among the groups for SGPT values. Mean 

SGOT in Liv.52 DS group reduced from 56.74 ± 31.77 IU/L to 39.00 ± 11.47 IU/L at the end 

of the study with a significance of p<0.033. In the UDCA group, mean SGOT values were 

44.63 ± 19.38 IU/L and 42.13 ± 16.34 IU/L before and after the treatment respectively with 

no significant changes. Mean ALP value in Liv.52 DS group also reduced from 211.2 ± 49.85 

µg/L to 198.2 ± 48.67 µg/L with a significance of p<0.008. Whereas, mean ALP value in the 

UDCA group was 186.1 ± 61.10 µg/L and 178.3 ± 50.98 µg/L before and after treatment with 

no significant changes. In the Liv.52 DS group and UDCA group, changes were not 

significant for other four variables like serum bilirubin, total protein, albumin and globulin 

with respect to mean values before and after the trial. 

 

The effect of Liv.52 DS and UDCA on Hepatomegaly and infiltration is shown in table 4. In 

Liv.52 DS group, Hepatomegaly and infiltration shows significant changes from 3.53 ± 0.84 

to 2.21 ± 0.80 at the end of the study as compared to the initial values. In the UDCA group, 

Hepatomegaly and infiltration reduced from 3.43 ± 0.96 to 2.62 ± 0.89 at the end of the study 
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as compared to initial values. Statistical analysis performed within the group has shown that 

the level of significance was p<0.0003 in Liv.52 DS group and p<0.0010 in UDCA group as 

compared to the initial values in both the groups, which implies that there was no significant 

variation among the groups for hepatomegaly and infiltration values. 

 

Overall response to treatment was assessed by interviewing the patients at the end of the 

study period. In the Liv.52 DS group, 2 patients (10.53%) showed marked improvement, 4 

patients (21.05%) showed moderate improvement and 13 patients (68.42%) showed slight 

improvement. Whereas, in the UDCA group, 7 patients (43.75%) showed moderate 

improvement, 7 patients (43.75%) showed slight improvement and 2 patients (12.5%) had no 

change after treatment (Table 5).  

 

DISCUSSION 

NASH is a progressive disease in more than one in four and has spontaneous regression in 

less than one in six. Therapy options include weight reduction in obese, good control in 

diabetics and exercise.
[17]  

Although there is no consensus for the treatment for NASH, effort 

needs to be made to prevent development of fibrosis, which results in cirrhosis and portal 

hypertension. As the pathogenesis of this condition is not clear, treatment has been largely 

empirical.
[40] 

Treatment should be focused on correction of the underlying metabolic 

syndrome. The role of specific pharmacologic treatment continues to evolve. Several large 

clinical trials using a variety of agents are currently under way and should provide additional 

treatment option for those with nonalcoholic steatohepatitis.
[41]

 

 

The beneficial results observed in this study in Liv.52 DS group compared to UDCA could be 

due to synergistic actions of the herbs, P-Methoxy benzoic acid from Capparis spinosa has 

potent hepatoprotective activity against chemically-induced hepatotoxicity, prevents 

elevation of malondialdehyde levels (plasma and hepatic) and enzyme levels (AST and 

ALT).
[42-44]

 It improves the functional efficiency of the liver and spleen, with protective 

action on the histological architecture of the liver, and a salutary effect on liver glycogen and 

serum proteins.
[45]

  Flavonoids of Capparis spinosa have significant antioxidant activity, as 

demonstrated by lipid peroxidation, bleaching of free radicals, and auto-oxidation of iron 

ions.
[46]

 Cichorium intybus protects the liver against alcohol toxicity. It increases circulating 

leukocytes, splenic plaque-forming cells, hemagglutination titers, secondary IgG antibody 

response, phagocytic activity, natural killer cell activity, cell proliferation, and interferon 

gamma secretion,
[47, 48]

  Its hepatoprotective activity suppresses the oxidative degradation of 
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DNA in tissue debris,
[49]

  It also has potent antioxidant action, as evident by its free radical 

scavenging effects, inhibition of hydrogen peroxide and iron chelation,
[50, 51]

 Solanum nigrum 

protects DNA against oxidative damage,
[52]

  and also acts as a potent scavenger of hydroxyl 

and diphenyl picryl hydrazyl radicals,
[53]

  The cytoprotective effect of Solanum nigrum 

against gentamicin-induced toxicity showed a significant inhibition of cytotoxicity, and 

hydroxyl radical scavenging potential,
[54]

  Terminalia arjuna reduces cholesterol levels and is 

also useful in liver disorders,
[55, 56]

  It has potent antioxidant activity, which is due to its 

effects on lipid peroxidation,
[57]

  Arjunaphthanoloside from Terminalia arjuna inhibits nitric 

oxide production, and terminoside A decreases inducible nitric oxide synthase levels in 

lipopolysaccharide-stimulated peritoneal macrophages,
[58]

 It has strong antiviral activity, 

inhibiting viral attachment and penetration,
[59] 

 It also has supportive antibacterial activity,
[60]

 

Cassia occidentalis has significant hepatoprotective effects in chemically-induced liver 

damage.
[61]

 It modulates hepatic enzymes, which provides hepatoprotection.
[62]

 Achillea 

millefolium is beneficial in chronic hepatitis,
[63]

 and has anti-hepatoma activity
[64]

 Tamarix 

gallica is a hepatic stimulant, digestive and hepatoprotective, and has a salutary effect on 

liver glycogen and serum proteins.
[65]

  Mandura bhasma has hepatoprotective property, and is 

beneficial in chemically-induced hepatotoxicity as it prevents changes in liver enzyme 

activities.
[66]

  Mandura bhasma is a powerful hematinic and tonic.
[67]

 The results of the 

present study showing clinical benefit of Liv.52 DS appear promising in the management of 

non-alcoholic steatohepatitis when compared to UDCA. 

 

Table 1: Demographic details 

 Liv.52 DS UDCA 

Age (Mean ± SD Years) 42.21 ± 11.22 38.63 ± 10.21 

Weight 68.37 ± 8.55 65.25 ± 7.20 

 

Table 2: Effect of Liv.52 DS Vs UDCA on Nausea/Vomiting 

 Liv.52 DS UDCA p value 

Initial 
Present 8 8 

Not Significant 
Absent 11 8 

Final 
Present 0* 4 

p<0.0348 
Absent 19 12 

Statistical analysis: Fishers Exact test using between the group analysis 

For within the group analysis, Liv.52 DS Initial Vs Final: p<0.0031; UDCA Initial Vs 

Final: Not Significant 
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Table 3: Effect of Liv.52 DS Vs UDCA on various biochemical parameters 

S. 

No. 
Parameter 

Liv.52 DS UDCA 

Initial Final Significance Initial Final Significance 

1. SGPT IU/L 
68.89 ± 

21.25 

45.56 

± 

19.87 

p<0.0004 
76.13 ± 

34.95 

48.13 ± 

16.00 
p<0.0005 

2. SGOT IU/L 
56.74 ± 

31.77 

39.00 

± 

11.47 

p<0.033 
44.63 ± 

19.38 

42.13 ± 

16.34 
NS 

3. ALP µg/L 
211.2 ± 

49.85 

198.2 

± 

48.67 

p<0.008 
186.1 ± 

61.10 

178.3 ± 

50.98 
NS 

4. 

Serum 

Bilirubin 

mg/dl 

0.82 ± 

0.15 

0.80 ± 

0.12 
NS 

1.02 ± 

0.67 

1.00 ± 

0.72 
NS 

5. 
Total Protein 

mg/dl 

7.12 ± 

0.56 

7.15 ± 

0.53 
NS 

7.29 ± 

0.52 

7.28 ± 

0.63 
NS 

6. 
Albumin 

mg/dl 

4.26 ± 

0.37 

4.35 ± 

0.42 
NS 

4.35 ± 

0.36 

4.43 ± 

0.40 
NS 

7. 
Globulin 

mg/dl 

2.81 ± 

0.45 

2.80 ± 

0.26 
NS 

2.94 ± 

0.43 

2.85 ± 

0.49 
NS 

Statistical Analysis: Paired t-test for within the group analysis 

Between the group analysis using the change in the biochemical parameter from initial to 

final was not significant for Liv.52 DS Vs UDCA 

 

Table 4: Effect of Liv.52 DS Vs UDCA on Hepatomegaly and Infiltration 

Drug Initial Final Significance 

Liv.52 DS 3.53 ± 0.84 2.21 ± 0.80 p<0.0003 

UDCA 3.43 ± 0.96 2.62 ± 0.89 p<0.0010 

Statistical Analysis: Wilcoxan signed rank test for within the group analysis 

Analysis for between the groups using Mann Whitney test was not significant 

 

Table 5: Overall Impression 

Description Score Liv.52 DS UDCA 

Symptoms became worse 1 - - 

No change 2 - 2 (12.5%) 

Slight Improvement 3 13 (68.42%) 7 (43.75%) 

Moderate Improvement 4 4 (21.05 %) 7 (43.75%) 

Marked Improvement 5 2 (10.53%) - 

Cured 6 - - 
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CONCLUSION  

Present study showed significant evidence of hepatoprotective effect of Liv.52 DS in patients 

with steatohepatitis in terms of clinical response and reduction in biochemical parameters. 

The clinical and biochemical recovery in Liv.52 DS group was faster as compared to UDCA 
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group. This indicates the activity of the Liv.52 DS in patients infected with steatohepatitis. 

There were no clinically significant adverse reactions either reported or observed during the 

entire study period. The overall compliance to the treatment was good and no treatment 

discontinuations were reported. The results of the present study showing clinical benefit of 

Liv.52 DS appear promising in the management of steatohepatitis. 
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