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ABSTRACT   

Purpose of study: To formulate a hepato-protective nutraceutical formulation for the 

inflammatory conditions related to the liver, mainly hepatitis, and to study the recovery profile of 

the liver after its administration.  

Introduction: There are many conditions involved in liver inflammation, such as hepatitis 

mainly caused by viruses (HVA, HVB, HVC, HVE, etc.) but there may be several other causes 

like autoimmune hepatitis and hepatitis that occurs due to secondary causes of some medications, 

toxins, alcohols, drugs, etc. The condition, if not treated properly can progress to fibrosis 

(scarring), cirrhosis, or liver cancer. Hepatitis B and C cases are increasing day by day in 

Pakistan. According to WHO, 23,720 people died of hepatitis-related causes in Pakistan in 2016. 

Our main objective is to enhance liver recovery after hepatitis. The current Nutraceutical 

formulation (NF) can be used as a measure of adjunct therapy along with allopathic treatment as 

well as preventive care for the progression of the disease. 

Methodology: Pre-Clinical studies are being carried out on Albino rats divided into four groups; 

control, the standard that is silymarin, the experimental group in which CCl4 was used to 

induced liver inflammation and nutraceutical formulation containing Vitis vinifera, Tamarindus 

indica, Elettaria cardamomum was administered daily and the fourth group in which only CCl4 

was administered. Histopathology and Liver function tests were performed to study and verify 

the effects of nutraceutical formulation on the liver. Standard procedures and guidelines are 

being followed to perform this experiment specifically pathological induction of liver 

inflammation. 

Result: LFTs of all the groups were compared and the changes in the pathological profile were 

noted. The experimental group in which the nutraceutical formulation was administered showed 

signs of liver recovery within 2 weeks.  
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INTRODUCTION:  

There are many conditions involving inflammation of the liver such as hepatitis mainly caused 

by viruses (HVA, HVB, HVC, HVE, etc.) but there may be several other causes like 

autoimmune hepatitis and hepatitis that occur due to secondary causes of some medications, 

toxins, alcohols, drugs, etc. The condition, if not treated properly can progress to fibrosis 

(scarring), cirrhosis, or liver cancer. Approximately, 5 to10 million people are affected with 

hepatitis B and C respectively in Pakistan1-3. According to WHO, 23,720 people died of 

hepatitis-related causes in Pakistan in 2016. Our main objective is to enhance liver recovery after 

hepatitis (World Health Organization). Our Nutraceutical formulation can be used as a measure 

of adjunct therapy along with allopathic treatment as well as preventive care for the progression 

of the disease.  

Liver diseases are among the top ten killer diseases mostly in Asia, causing millions of deaths 

every year. The liver helps to break down certain medicines in your blood. Increased serum 

levels of medicine will lead to liver damage. This can lead to drug-induced hepatitis. The 

severity of drug-induced liver injury varies from minor nonspecific changes in the hepatic 

structure to fulminant hepatic failure, cirrhosis, and liver cancer. Herbal drugs are inexpensive, 

possess minimal adverse effects and people have faith in them, therefore hepato-protective drugs 

of botanical origin are getting importance and being promoted in the global market. Different 

types of chemical ingredients are present in hepato-protective plants such as phenols, coumarins, 

lignans, essential oils, monoterpenes, carotenoids, glycosides, flavonoids, etc4. which may 

contribute to their hepato-protective effects. Vitis vinifera, Tamarindus indica, Elettaria 

cardamomum have been proven to show anti-oxidant activity5 and multiples research studies 

provide evidence of their anti-inflammatory, hepato-protective, and regeneration enhancing 

abilities on liver degenerative diseases as they contain phenol and its derivatives as well as 

vitamins to provide healthy nourishment to help the liver in quick recovery6. 

METHODOLOGY: 

The randomized controlled preclinical study was carried out on groups of NMR albino male rats 

for a fortnight. The batch was divided into four groups namely; Normal, control, Standard, and 

experimental. Similar food, environmental and physical conditions were provided to all groups. 

Hepatitis was induced chemically by carbon tetrachloride (CCl4) in control, standard, and 

experimental groups7-9. The control group was left untreated, the standard was treated with the 

silymarin (Silliver by Abbott) and experimental was treated with the nutraceutical formulation 

(NF) containing Vitis vinifera, Tamarindus indica, and Elettaria cardamomum; prepared as 

syrup by extraction from the fruits and pods of the named plants in distilled water, whereas rock 

candy was used for sweetening purpose. Carbon tetrachloride was administered twice to the 

batch, throughout the experiment. Animals of normal groups were dissected on the 7th day of 

practice because carbon tetrachloride would have led to death ultimately if not treated. Standard 

and treated groups were dissected in the following manner, one animal from each group was 

dissected on the 7th day with the control group to compare the difference between the two, 
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another dissection was performed on 10th day, each animal from both groups, on 14th day normal 

and rest of the animals from standard and experimental groups were dissected. Blood of 

dissected animal was drawn from the apex of heart. Liver function tests (LFTs) for the samples 

were performed and the following observations were obtained.  

RESULTS: 

Average level of ALT (alanine transaminase) is 44.3 U/L in the normal group whereas 104.3 U/L 

in control, 37.6 U/L in standard, and 49.6 U/L in the experimental (tested) group. The level of 

AST (aspartate aminotransferase) is 166 U/L whereas 347.3 U/L in control, 101 U/L in standard, 

180 U/L in the experimental (tested) group. Gamma GT levels indicated in normal, standard, 

experimental (tested) groups are almost 4 U/L whereas in control the level is 8.6 U/L.  

The difference in the levels of AST, ALT, Gamma GT between normal and control group clearly 

shows the hepato-toxic and degenerated inflamed liver, respectively the difference between 

control and standard as well as experimental groups proves the recovery and regeneration of 

hepatocytes, with much more extended in the experimental (tested) group in comparison to 

standard. 

Statistical analysis performed using SPSS version 16.0 and by applying ANOVA proved the 

significant difference between Normal control (healthy group), Negative control (disease 

induced group), standard and treated group.  For statistical results refer to Table 1. 

The mean difference at significant level of 0.05 is indicated by *. The results are compared with 

negative control group. 

 

Table 1: Effect of Nutraceutical Formulation on Serum Marker Enzymes of Control, Standard 

and   Treated Animals  

 
Group ALT (U/L) Alkaline 

Phosphatase 

(U/L) 

GGT 

(U/L) 

AST (U/L) Total 

Bilirubin 

(mg/dL) 

Direct 

Bilirubin 

(mg/dL) 

Indirect 

Bilirubin 

(mg/dL) 

Normal 

Control 

(Saline) 

44.33±2.5 171±1.0 4±0.0 166±2.0 0.18±0.02 0.12±0.02 0.07±0.015 

Negative 

Control 

(CCl4) 

104.33±3.5* 160.66±2.08* 8.66±0.57* 347.33±2.5* 0.16±0.02 0.20±0.02* 0.06±0.041* 

Standard 

(Silymarin) 

37.66±2.08* 74.66±2.5* 4±0.0* 101±2.0* 0.14±0.05 0.11±0.005* 0.09±0.015* 

Treated 

(NF) 

49.66±2.5* 119.66±1.5* 4± 0.0* 180±4.5* 0.15±0.04 0.10±0.005* 0.05±0.036* 
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Values are presented in Mean±SD. *= Significant at ≤ 0.05 compared with CCl4 Group. 

Abbrevitions: CCl4=Carbontetrachloride; NF=Nutraceutical Formulation; ALT=Alanine 

aminotransferase; AST=Aspartate transaminase; GGT=Gamma Glutamyl Transferase 

 

 

 

Figure 1: Showing Effect of Nutraceutical Formulation on ALT, Alkaline Phosphatase, GGT and 

AST of Normal Control, CCl4, Standard and   Treated Animal Groups 

DISCUSSION: 

Liver function test interpretation as a primary screening plays an important role in the diagnosis 

of liver diseases. The elevation or reduction in levels of different LFT parameters helps in the 

evaluation of major liver diseases and non-hepatic diseases. There are three to four major 

parameters in LFT that act as initial markers in the diagnosis of hepatitis.  Elevation in the levels 

of ALT, AST, alkaline phosphatase, and in-direct bilirubin reports about hepato-cellular 

damage10. Hepatitis specifically in its chronic stages produces more hepato-cellular enzymes that 

are why elevated levels of AST and ALT predominate mostly in chronic viral hepatitis cases.  

Whereas in the case of acute hepatitis levels of alkaline phosphate enzyme is much higher than 

that of ALT and AST. In-direct bilirubin levels are raised more than normal in cases of viral 

hepatitis whether acute or chronic11. 

In this study, we chemically induced liver damage which is further confirmed via LFT that 

indicates raised levels of alkaline phosphatase in the control group animals. Hepatitis induce 

using CCl4 was acute whereas, hepato-cellular damage caused due to antibiotics specially 

cephalosporin second generation was chronic.  

This study shows that the use of a nutraceutical formulation that contains Vitis vinifera, 

Tamarindus indica, Elettaria cardamomum has significant hepato-protective and hepato-
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regeneration enhancing effects on hepato-toxic and degenerated (inflamed) liver which happens 

in most of the liver diseases such as hepatitis12. Vitis vinifera (fruit) contains polyphenols that 

show hepato-therapeutic activity. It acts as a synergistic anti-oxidant as well as anti-hepatotoxic 

proved via animal trials, in vitro, and in vivo studies. Multiple research studies and trials show 

that the synergistic functions of VVF polyphenols could be a promising new anti-hepatotoxic 

agent for targeting both necroptotic and profibrotic mediators. It reduces oxidative stress and 

inflammation enhancing liver recovery. The major volatile constituents of tamarind pulp include 

furan derivatives (44.4%) and carboxylic acids (38.2%), the components of which are furfural 

(38.2%), palmitic acid (14.8%), oleic acid (8.1%), and phenyl acetaldehyde (7. 5%)13. It is one of 

the most that holds important multipurpose nutritional value. It is renowned for its antioxidant 

and hepato-protective activity. Many research studies conclude that Vitis vinifera, Tamarindus 

indica, Elettaria cardamomum play a major role in liver recovery with no toxicities reported as 

they contain phenolic compounds and their derivatives along with nutritional constituents 14. 

Statistical analysis shows a clear difference between negative control (disease induced group) 

and normal control (healthy group), treated and standard group, representing the effectiveness of 

herbal formulation (in treated group) in case of serious liver injury comparable to that of the 

standard group. This difference indicates that this herbal formulation could be a better choice and 

could give much better results than that of standard if included as an adjunct therapy in case of 

liver injuries and malnutrition providing rejuvenating and multi nutritional values with 

regenerative effects. 

 

CONCLUSION: 

Worsening conditions of liver inflammation are all due to negligence leading to fibrosis 

(scarring), cirrhosis, or liver cancer. So the major focus of this study is to prevent the progression 

and enhance the recovery of the disease. As proved in this study, Liver recovery was enhanced 

when the nutraceutical formulation was used. It can also be used as a nutritional value and for 

detoxification. Proper lifestyle measures should be taken to maintain a healthy liver and to aid 

the recovery in case of liver diseases. 
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