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            Abstract

            
               
This review article include study on plants used by different tribes of different districts of Odisha for the treatment of
                  Liver disease. A Field work was carried out the months of June – July 2016. The ethano-medicinal survey was conducted particularly
                  with Odisha tribes in different districts having forest pockets with the help of local medicine men, locally known as Ayurveda.
                  Data were collected through structure questionnaires and observing during the field visits. In the present study the local
                  population used a total of 20 plant species belonging to 10 families to cure a variety of diseases. Out of the 20 plants,12
                  was herb, followed by trees and shrubs. The present study concluded that, the Odisha tribes of the study area possess rich
                  knowledge on the medicinal plants and their utilization. Thus, the present study focuses on the documentation of the traditional
                  knowledge of these valuable plants, which could enhance the potential of these medicinal plants to other communities as well
                  and by understanding the importance, other communities can also helpful for conservation of these resources for further use.
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               Introduction

            The maximum population of India lives in rural areas and forests, and they use various parts of plants as food, medicine and
               other daily necessities.1 The tribes of India used medicinal plants from prehistoric time, and they continue to provide useful tools for treating various
               aliments2 More than 50,000 out of 4,22,000 flowering plants are used for medicinal purposes.3 

            The studies about traditional knowledge4 from many parts of the world have shown that the selection of traditional plants in practice is driven by both cultural ad
               environmental factors. Ethnobotanical 5 study looks at information about the tribes6 and people living in the areas especially traditional medicines7 that are prepared from plants, food habits, traditional agricultural practices, housing, arts and crafts made outside of
               plant products 8 etc. In India about 65% of the total and 85% of rural people 9 rely on traditional knowledge of health care. India is one of the mega biodiversity countries I the world with rich vegetation
               of about 45000 artificial vegetation.10 In Odisha different types of herbal drugs are used by practitioners of different villages. Now a day herbal medicine is safetest
               to use in compare to allopathic drugs. In Odisha different tribes11 are found using different parts of plants as medicines for treatment of liver diseases. The tribes include Bonda, Bhuyan,
               Savara, Santhal, Ho, Saora, Kondha, Khadia, Juang 12 which are found in various villages and forest pockets located in Odisha.
            

            
                  
                  Table 1

                  Plant drugs used as single plant remeides against liver diseases by the tribal pockets of various districts of Odisha
                  

               

               
                     
                        
                           	
                              
                           
                           
                              Plant name
                              
                           

                           
                        
                        	
                              
                           
                            Family

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Part used 

                           
                        
                        	
                              
                           
                            Tribe reported

                           
                        
                        	
                              
                           
                            Model 

                           
                        
                        	
                              
                           
                            Extract used 

                           
                        
                        	
                              
                           
                            Parameters

                           
                        
                        	
                              
                           
                            Histopathology 

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Acacia catechu

                           
                        
                        	
                              
                           
                            Fabaceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Gum 

                           
                        
                        	
                              
                           
                            Juang, Bathudi

                           
                        
                        	
                              
                           
                            Acetaminophen induced

                           
                        
                        	
                              
                           
                            Seed and Bark extract

                           
                        
                        	
                              
                           
                            AST, ALP, ALT

                           
                        
                        	
                              
                           
                            Narcosis, Polymorphonuclear cells infiltration and sinusoidal congestion

                           
                        
                        	
                              
                           
                            13

                           
                        
                     

                     
                           	
                              
                           
                            Andrographis paniculata

                           
                        
                        	
                              
                           
                            Acanthaceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Whole herb 

                           
                        
                        	
                              
                           
                            Savara, Santhal, Kondha, Paroja

                           
                        
                        	
                              
                           
                            CCl4 induced
                           

                           
                        
                        	
                              
                           
                            Whole plant 

                           
                        
                        	
                              
                           
                            TP, Bilirubin, creatinine, urea, serum glucose 

                           
                        
                        	
                              
                           
                            Increase in antioxidant enzymes in liver 

                           
                        
                        	
                              
                           
                            14

                           
                        
                     

                     
                           	
                              
                           
                            Astercantha longifola

                           
                        
                        	
                              
                           
                            Acanthaceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Root, Seed

                           
                        
                        	
                              
                           
                            Ho, Khadia 

                           
                        
                        	
                              
                           
                            Isoniazid and Rifampicin induced 

                           
                        
                        	
                              
                           
                            Aerial parts 

                           
                        
                        	
                              
                           
                            ALT, AST, SB, SAKP, TP, Total protein, albumin

                           
                        
                        	
                              
                           
                            hematoxylin–eosin-stained liver 

                           
                        
                        	
                              
                           
                            15

                           
                        
                     

                     
                           	
                              
                           
                            Allium sativum

                           
                        
                        	
                              
                           
                            Liliaceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Bulblet 

                           
                        
                        	
                              
                           
                            Santhal, Kondha 

                           
                        
                        	
                              
                           
                            Thioacetamide induced 

                           
                        
                        	
                              
                           
                            Bulblets 

                           
                        
                        	
                              
                           
                            ALT, AST, TOTAL BILIRUBIN 

                           
                        
                        	
                              
                           
                            Severe hepatic damage 

                           
                        
                        	
                              
                           
                            16

                           
                        
                     

                     
                           	
                              
                           
                            Apium graveolens

                           
                        
                        	
                              
                           
                            Apiaceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Fruit 

                           
                        
                        	
                              
                           
                            Bhumji

                           
                        
                        	
                              
                           
                            Paracetamol and thioacetamide induced 

                           
                        
                        	
                              
                           
                            Seeds 

                           
                        
                        	
                              
                           
                            SGOT, SGPT, SALP, SSDH, SGLDH, SBRN, HTG 

                           
                        
                        	
                              
                           
                            Gross necrosis of centrilobular hepatocytes characterized by nuclear pyknosis and eosinophilic infiltration 

                           
                        
                        	
                              
                           
                            17

                           
                        
                     

                     
                           	
                              
                           
                            Daucus carota

                           
                        
                        	
                              
                           
                            Apiaceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Root 

                           
                        
                        	
                              
                           
                            All plain tribes

                           
                        
                        	
                              
                           
                            CCl4 induced
                           

                           
                        
                        	
                              
                           
                            Fresh tuber roots

                           
                        
                        	
                              
                           
                            SGOT, SGPT, LDH

                           
                        
                        	
                              
                           
                            stimulation of hepatic regeneration

                           
                        
                        	
                              
                           
                            18

                           
                        
                     

                     
                           	
                              
                           
                            Trachyspermum ammi

                           
                        
                        	
                              
                           
                            Apiaceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Fruit 

                           
                        
                        	
                              
                           
                            Bhumji

                           
                        
                        	
                              
                           
                            Ibuprofen induced

                           
                        
                        	
                              
                           
                            seeds

                           
                        
                        	
                              
                           
                            Percentage viability of cell line and cytotoxicity activity

                           
                        
                        	
                              
                           
                            liver metabolic functions and toxicity of xenobiotics

                           
                        
                        	
                              
                           
                            19

                           
                        
                     

                     
                           	
                              
                           
                            Azadiracta indica

                           
                        
                        	
                              
                           
                            Meliaceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Stem bark

                           
                        
                        	
                              
                           
                            All plain tribes

                           
                        
                        	
                              
                           
                            CCl4 induced
                           

                           
                        
                        	
                              
                           
                            Leaves

                           
                        
                        	
                              
                           
                            ALT and AST

                           
                        
                        	
                              
                           
                            mild congestion in some of the sinusoid

                           
                        
                        	
                              
                           
                            20

                           
                        
                     

                     
                           	
                              
                           
                            B. diffusa

                           
                        
                        	
                              
                           
                            Nyctaginaceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Root, Young leaf 

                           
                        
                        	
                              
                           
                            Bonda, Bhuyan

                           
                        
                        	
                              
                           
                            D-Galctosamine induced 

                           
                        
                        	
                              
                           
                            Whole plant 

                           
                        
                        	
                              
                           
                            AST, ALT, ALP, TP, TB, GGPT and total albumin.

                           
                        
                        	
                              
                           
                            analysis of oxidative stress-related biomarkers and in phosphate - buffered formalin

                           
                        
                        	
                              
                           
                            21

                           
                        
                     

                     
                           	
                              
                           
                            Boerhavia chinensis

                           
                        
                        	
                              
                           
                            Nyctaginaceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Root 

                           
                        
                        	
                              
                           
                            Bonda, Bhuyan

                           
                        
                        	
                              
                           
                            CCl4 induced
                           

                           
                        
                        	
                              
                           
                            Whole plant 

                           
                        
                        	
                              
                           
                            SGPT, SGOT, ALP and BIT

                           
                        
                        	
                              
                           
                            mild portal triadetis and focal semisolid congestion

                           
                        
                        	
                              
                           
                            22

                           
                        
                     

                     
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Cassia occidentale

                           
                        
                        	
                              
                           
                            Caesalpiniaceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Stem bark 

                           
                        
                        	
                              
                           
                            Mankind

                           
                        
                        	
                              
                           
                            CCl4 induced
                           

                           
                        
                        	
                              
                           
                            Leaves 

                           
                        
                        	
                              
                           
                            ALT, AST, and ALP

                           
                        
                        	
                              
                           
                            centrilobular necrosis, ballooning degeneration and vacuolation of hepatocytes

                           
                        
                        	
                              
                           
                            23

                           
                        
                     

                     
                           	
                              
                           
                            Cichorium intybus

                           
                        
                        	
                              
                           
                            Asteraceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Root 

                           
                        
                        	
                              
                           
                            Practitioners

                           
                        
                        	
                              
                           
                            CCl4 induced
                           

                           
                        
                        	
                              
                           
                            Aerial parts

                           
                        
                        	
                              
                           
                            ALT, AST, TB, ALP

                           
                        
                        	
                              
                           
                            centrilobular hepatic necrosis, fatty change, apoptotic bodies and ballooning degeneration

                           
                        
                        	
                              
                           
                            24

                           
                        
                     

                     
                           	
                              
                           
                            Eclipta prostrata

                           
                        
                        	
                              
                           
                            Asteraceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Root 

                           
                        
                        	
                              
                           
                            Kondha

                           
                        
                        	
                              
                           
                            CCl4 induced
                           

                           
                        
                        	
                              
                           
                            Whole plant 

                           
                        
                        	
                              
                           
                            AST, ALT, ALP, ACP

                           
                        
                        	
                              
                           
                            Necrosis and membrane damage 

                           
                        
                        	
                              
                           
                            25

                           
                        
                     

                     
                           	
                              
                           
                            Eclipta alba

                           
                        
                        	
                              
                           
                            Asteraceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Root 

                           
                        
                        	
                              
                           
                            Kondha

                           
                        
                        	
                              
                           
                            CCl4 induced 

                           
                        
                        	
                              
                           
                            Whole plant 

                           
                        
                        	
                              
                           
                            AST, ALP, ALT, TP, Triglyceride, Cholesterol, Phospholipids

                           
                        
                        	
                              
                           
                            Regulates hepatic microsomal drug metabolizing enzymes 

                           
                        
                        	
                              
                           
                            26

                           
                        
                     

                     
                           	
                              
                           
                            Wedelia chinensis

                           
                        
                        	
                              
                           
                            Asteraceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Root 

                           
                        
                        	
                              
                           
                            Mankind

                           
                        
                        	
                              
                           
                            CCl4 induced 

                           
                        
                        	
                              
                           
                            Whole plant

                           
                        
                        	
                              
                           
                            SGOT, SGPT, SLAP

                           
                        
                        	
                              
                           
                            necrosis and vacuolization

                           
                        
                        	
                              
                           
                            27

                           
                        
                     

                     
                           	
                              
                           
                            Citrullus vulgaris

                           
                        
                        	
                              
                           
                            Cucurbitaceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Seeds

                           
                        
                        	
                              
                           
                            Savara

                           
                        
                        	
                              
                           
                            CCl4 induced

                           
                        
                        	
                              
                           
                            roots

                           
                        
                        	
                              
                           
                            ALT, AST, TG, HA, LN

                           
                        
                        	
                              
                           
                            Necrosis, lymphocyte, infiltration and fatty degeneration

                           
                        
                        	
                              
                           
                            28

                           
                        
                     

                     
                           	
                              
                           
                            Embelia ribes

                           
                        
                        	
                              
                           
                            Myrsinaceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Seeds 

                           
                        
                        	
                              
                           
                            Plain and tribes 

                           
                        
                        	
                              
                           
                            Paracetamol induced 

                           
                        
                        	
                              
                           
                            Whole plant

                           
                        
                        	
                              
                           
                            ALT, AST

                           
                        
                        	
                              
                           
                            Hepatic necrosis

                           
                        
                        	
                              
                           
                            29

                           
                        
                     

                     
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Odenlandia corymbosa

                           
                        
                        	
                              
                           
                            Rubiaceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Root 

                           
                        
                        	
                              
                           
                            Bonda 

                           
                        
                        	
                              
                           
                            Anti-tubercular drug induced 

                           
                        
                        	
                              
                           
                            Whole plant 

                           
                        
                        	
                              
                           
                            ALT, AST, ALP, SB 

                           
                        
                        	
                              
                           
                            Hepatic necrosis 

                           
                        
                        	
                              
                           
                            30

                           
                        
                     

                     
                           	
                              
                           
                            Glycomis pentaphylla

                           
                        
                        	
                              
                           
                            Rutaceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Leaf 

                           
                        
                        	
                              
                           
                            Kondha

                           
                        
                        	
                              
                           
                            Paracetamol induced 

                           
                        
                        	
                              
                           
                            Leaves

                           
                        
                        	
                              
                           
                            ALT, AST, ALT, ALP, Total bilirubin and total protein

                           
                        
                        	
                              
                           
                            Necrosis, steatosis and fatty change of hepatic cells 

                           
                        
                        	
                              
                           
                            31

                           
                        
                     

                     
                           	
                              
                           
                            Lawsonia inermis

                           
                        
                        	
                              
                           
                            Lythraceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Root 

                           
                        
                        	
                              
                           
                            Savara, Santhal

                           
                        
                        	
                              
                           
                            CCl4 induced

                           
                        
                        	
                              
                           
                            Leaves 

                           
                        
                        	
                              
                           
                              SGPT, SGOT, SGPT, SAKP, SB

                           
                        
                        	
                              
                           
                            Centizonal necrosis and steatosis

                           
                        
                        	
                              
                           
                            32

                           
                        
                     

                     
                           	
                              
                           
                            Moringa oleifera

                           
                        
                        	
                              
                           
                            Moringaceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Root 

                           
                        
                        	
                              
                           
                            Plain and tribes 

                           
                        
                        	
                              
                           
                            Anti-tubercular drug induced

                           
                        
                        	
                              
                           
                            Leaves 

                           
                        
                        	
                              
                           
                            SGPT, SGOT, SGPT, SB

                           
                        
                        	
                              
                           
                             hepatic damage

                           
                        
                        	
                              
                           
                            33

                           
                        
                     

                     
                           	
                              
                           
                            Ocimum sanctum

                           
                        
                        	
                              
                           
                            Lamiaceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Leaf 

                           
                        
                        	
                              
                           
                            Kondha

                           
                        
                        	
                              
                           
                            Paracetamol induced 

                           
                        
                        	
                              
                           
                            Leaves 

                           
                        
                        	
                              
                           
                            serum proteins, albumin globulin ratio, alkaline phosphatase, transaminases

                           
                        
                        	
                              
                           
                            Reduction in sinusoidal congestion, cloudy swelling and fatty changes and regenerative areas of the liver

                           
                        
                        	
                              
                           
                            34

                           
                        
                     

                     
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            P. fraternus

                           
                        
                        	
                              
                           
                            Euphorbiaceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Whole herb 

                           
                        
                        	
                              
                           
                            Kondha

                           
                        
                        	
                              
                           
                            CCl4 induced

                           
                        
                        	
                              
                           
                            Leaves 

                           
                        
                        	
                              
                           
                            SGOT, SGPT, ALP, Bilirubin and Cholesterol 

                           
                        
                        	
                              
                           
                            Repair of hepatic tissue and stabilization plasma membrane 

                           
                        
                        	
                              
                           
                            35

                           
                        
                     

                     
                           	
                              
                           
                            P. maderaspatensis

                           
                        
                        	
                              
                           
                            Euphorbiaceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Whole herb 

                           
                        
                        	
                              
                           
                            Kondha

                           
                        
                        	
                              
                           
                            CCl4 induced and thioacetamide induced 

                           
                        
                        	
                              
                           
                            Whole plant 

                           
                        
                        	
                              
                           
                            AST, ALT and LDH and liver lipid peroxides

                           
                        
                        	
                              
                           
                            Vacuolization, fatty changes and necrosis of hepatocytes

                           
                        
                        	
                              
                           
                            36

                           
                        
                     

                     
                           	
                              
                           
                            Phyllanthus amarus

                           
                        
                        	
                              
                           
                            Euphorbiaceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Whole herb 

                           
                        
                        	
                              
                           
                            Kondha

                           
                        
                        	
                              
                           
                            Ethanol induced 

                           
                        
                        	
                              
                           
                            Aerial parts 

                           
                        
                        	
                              
                           
                            ALT, AST, STG, HTG, tumor necrosis factor alpha, interleukin 1 

                           
                        
                        	
                              
                           
                            Hepatocyte swelling, liver cell degeneration, active Kupffer cells and fatty liver 

                           
                        
                        	
                              
                           
                            37

                           
                        
                     

                     
                           	
                              
                           
                            Ricinus communis

                           
                        
                        	
                              
                           
                            Euphorbiaceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Root 

                           
                        
                        	
                              
                           
                            Bhuyan

                           
                        
                        	
                              
                           
                            D - galactosamine induced

                           
                        
                        	
                              
                           
                            Leaves 

                           
                        
                        	
                              
                           
                            ALT, AST, Alkaline phosphatase (ALP) and Malondialdehyde (MDA) level

                           
                        
                        	
                              
                           
                            congestion of cells, degeneration of central vein and portal vein, disruption of sinusoids and necrosis of hepatocytes

                           
                        
                        	
                              
                           
                            38

                           
                        
                     

                     
                           	
                              
                           
                            S. rhombifolia

                           
                        
                        	
                              
                           
                            Malvaceae

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Root 

                           
                        
                        	
                              
                           
                            Juang 

                           
                        
                        	
                              
                           
                            Thioactamide and allyl alcohol induced 

                           
                        
                        	
                              
                           
                            Roots 

                           
                        
                        	
                              
                           
                            ALT, AST AND ASP

                           
                        
                        	
                              
                           
                            Necrosis and irreversible injury to liver tissue 

                           
                        
                        	
                              
                           
                            39
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                  Figure 1

                  Different location of tribes in Odisha
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                  Figure 2

                  Plant parts of different family used in treatment of liver diseases
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                  Figure 3

                  Plant parts used by different tribes used in treatment of liver diseases
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            These tribes use different parts of plant for treatment of liver diseases. Most of the tribal community44 maintain their culture, beliefs, customs, and tradition. They collect woods from different plants and also cultivate cereals,
               pulses and also use plants for treatment of aliments.
            

            Nowadays developing countries are increasingly in an effort to prepare remedies for local health care systems and extensive
               research is underway to test the vast ethnobotanical knowledge of the treatment of various ailments. 45 More than 65% of the world's population in developing countries are dependent on phytomedicine for their treatment of aliments
               due to the easy availability and low cost of herbal medicines as suggested by the World health Organization. 46 The national community is usually engaged in agriculture and has sufficient knowledge of plants and their medicinal uses
               in the treatment of various foods 47 Due to deforestation and care less utilization of forests ethnomedicinal plants are under danger so it is essential to conserve
               valuable plants which are used as traditional medicine by the tribes 48 Odisha state is full of tribal people among which 62 tribes have been found to live in different forest pockets and districts
               of Odisha.49 A good number of medicinal plants have been identify from the various forest pockets region of odisha generally in the Similipal
               bio sphere reserve situated in Mayurbhanj district in that so many tribals people are residing and they are using different
               types of plant medicines. 50 The use of traditional medicine remains wide spread in developing countries while the use of complementary alternative medicine
               (CAM) is increasing rapidly 51.

            
                  Objectives and justification of research

               
                     
                     	
                        The present meta-analysis effort aims to represent the documented valuable ethno medicinal practices related to liver disease
                           management and provide a collective information regarding herbs used in liver diseases. 
                        

                     

                     	
                        iThis report creates awareness among the herbal drug practitioners and scientific community by providing a comprehensive data
                           related to respiratory disease management.
                        

                     

                     	
                        This report give ideas about herbal remedies used by traditional healers or tribe for liver disease in different parts of
                           Odisha.
                        

                     

                  

               

               Data presented 48 here is based on the outcome of field collection trips conducted during the period of 2016-17, in tribal domination forest
                  areas. At least 3 collection trips were made to each tribal pocket in three different seasons. Information on the plant species
                  was gathered from village headmen, knowledgeable informants and traditional healers. Interpreters were sought to facilitate
                  conversation. Plant specimens49 were collected in the company of local informants to ensure that the proper plant had been obtained. The collected plants
                  were correctly identified at IMMT Bhubaneswar, Odisha. All voucher specimens are deposited in the herbarium of the Institute.
               

               Sl. No Tribal plant name plant used Nano Paticles characterization Inferenc

            

         

         
               Result and discussion

            In Odisha medicinal plants possess a distinctive position in folk medicine as well as their importance position in the sociocultural
               and spiritual arena of rural and tribal life in Odisha. This has helped traditional medicine and the use of medicinal plants
               to become an important part of Odisha’s cultural heritage. In Odisha, people in rural areas prefer treatment of various diseases
               by medicinal plants than by modern synthetic drugs which are expensive and because of difficulty to access medical services
               particularly in areas of conflicts and political instability. This review present data on 20 herbs evaluated scientifically
               as hepatoprotective using experimental models. From this review, it is clear that the medicinal plants play an important role
               in the treatment of a variety of conditions including liver diseases. Most medicinal plants are widely distributed in the
               rural areas. 
            

            Gold and silver nanoparticles used for antimicrobial and hepatoprotective activity Acacia catechu.

         

         
               Conclusion

            
                  In this review 

               This review shows that some medicinal plants of Odisha have crucial role in protecting liver from chemical injuries using
                  in vivo and in vitro models. Herbal drugs in Odisha play a vital role in the primary health care since 90 % of the Odisha
                  people use medicinal plants to treat different diseases including liver disorders
               

            

         

         
               Source of Funding

            None.

         

         
               Conflict of Interest

            None.

         

      

      
         
               References

            
                  
                  
                     
                        1 
                              

                     

                     Datta, T,  Medicinal plants used by tribal population of Coochbehar district, west Bengal, India -an ethnobotanical survey. Asian Pacific J Trop Med, 4, 478–82.
                     

                  

                  
                     
                        2 
                              

                     

                     Jayaprakash, ,   (2011). Traditional uses of medicinal plants among the tribal people in Theni District. Southern India Asian Pacific J Trop Biomed, 1(1), 20–5.
                     

                  

                  
                     
                        3 
                              

                     

                     Sanjay Kr, Uniyal,   (2006). Traditional use of medicinal plants among the tribal communities of Chhota Bhangal, Western Himalaya. Journal of Ethnobiology and Ethnomedicine, 2(14), 1–8.
                     

                  

                  
                     
                        4 
                              

                     

                     Rajiv, P,   (2017). Promising medicinal plants their parts and formulations prevalent in folk medicines among ethnic communities in
                        Madhya Pradesh. Pharm Pharmacol Int J, 5(3), 99–106.
                     

                  

                  
                     
                        5 
                              

                     

                     Ramalingam, Parthiban,   (2016).  Quatitative traditional knowledge of medicinal plants used to treat livestock disease from Kudavasal taluk of Thiruvarur
                        district, Tamil Nadu. India, RevistaBrasileira de Farmacognosia.   26, 109–121 
                     

                  

                  
                     
                        6 
                              

                     

                     Methee, P,   (2019).  Use of Medicinal Plants among Thai Ethnic Groups: A Comparison Economic Botany. , 64–75
                     

                  

                  
                     
                        7 
                              

                     

                     Rakhi, G,   (2010). Ethnomedicinal uses of some plants used by Gond tribe of Bhandara district, Maharashtra. . Indian J Trad Knowledge, 9, 713–7.
                     

                  

                  
                     
                        8 
                              

                     

                     Murtem, ,   (2016). An Ethonobotanical Study of Medicinal Plants Used by the tribes in Upper Subansiri District of Arunachal Pradesh,
                        India, . Am J Ethnomed, 3, 35–49.
                     

                  

                  
                     
                        9 
                              

                     

                     Omesh, B,   (2016). Ethanomedicinal uses of Tree Species by Tharu Tribes in the Himalayan Terai region of India. Res J Med Plants, 10, 19–41.
                     

                  

                  
                     
                        10 
                              

                     

                     Padals, B,   (2013). Traditional Knowledge of Konda Dora Tribes. IOSR J Pharm, 3(4), 22–8.
                     

                  

                  
                     
                        11 
                              

                     

                     Soumit, B,   (2006). Medicinal plants used by the Kandhas of Kandhamal district of. Orissa Indian J Trad know, 5(4), 519–28.
                     

                  

                  
                     
                        12 
                              

                     

                     Sahu, SC,   (2010).  Potential medicinal plants used by the tribals of Deograh district.  (Vol. 4, pp. 53–61) 
                     

                  

                  
                     
                        13 
                              

                     

                     Suganthi, Subramaniam,   (2015). Hepatoprotective effect of ethanolic extract of whole plant of Andrographis paniculata against CCl4 induced hepatotoxicity
                        in rats. Comparative Clin Pathol, 24, 1245–51.
                     

                  

                  
                     
                        14 
                              

                     

                     Nagalekshmi, R,   (2011). Hepatoprotective activity of Andrographis Peniculata and Swertia Chirayita. Food and Chem Toxicol, 49, 3367–73.
                     

                  

                  
                     
                        15 
                              

                     

                     Hussain, T,   (2012). Evaluation of antihepatotoxic potential of Solanum Xanthocarpum fruit extract against antitubercular drugs induced
                        hepatopathy in experimental rodents. Asian Pacific J Trop Biomed, 2(6), 454–60.
                     

                  

                  
                     
                        16 
                              

                     

                     Dhaliwal, K,   (2006). Hepatoprotective activity of Sidarhombifolia ssp. Retusa against Thioacetamide and Allyl alcohol Intoxication in
                        rats. Pharmacol line, 3, 259–66.
                     

                  

                  
                     
                        17 
                              

                     

                     Anupam, B,   (1995). Hepatoprotective activity of carrot (Daucus carota L) against carbon tetra chloride intoxication in mouse liver.
                        J Ethnopharmacol, 47, 69–74.
                     

                  

                  
                     
                        18 
                              

                     

                     Baskaran, R,   (2018). Tinospora cordifolia extract prevents cadmium - induced oxidative stress and hepatotoxicity in experimental rats.
                        J Ayurveda Integrat Med, 9(4), 252–7.
                     

                  

                  
                     
                        19 
                              

                     

                     Lakshmi, T,   (2018). Seed and bark extracts of Acacia catechu protects liver from acetaminophen induced hepatotoxicity by modulating
                        oxidative stress, antioxidant liver function enzymes and liver function enzymes in Wistar rats model. Biomed Pharmacother, 108, 838–44.
                     

                  

                  
                     
                        20 
                              

                     

                     Khatri, A,   (2009). Evaluation of hepatoprotective activity of aerial parts of Tephrosia purpurea L. and stem bark of. Tecomellaundulata J Ethnopharmacol, 122, 1–5.
                     

                  

                  
                     
                        21 
                              

                     

                     Shah, MM,   (2012). Hepatoprotective activity of Asteracantha longifolia (Nees) extract against anti-tuberculosis drugs induced hepatic
                        damage in Sprague -Drawley rats Pharmacology OnLine., 3, 13–9.
                     

                  

                  
                     
                        22 
                              

                     

                     Krishan Mohan Chinnala, ,   (2018). Evaluation of hepatoprotective activity of Allium sativum ethanolic extract in thioacetamide -induced hepatotoxicity
                        in albino Wistar rats. American Journal of research in medicinal sciences, 3(2), 48–53.
                     

                  

                  
                     
                        23 
                              

                     

                     Singh,  A,   (1995). Hepatoprotective activity of Apium graveolens and Hydrophila auriculata against paracetamol and thioacetamide intoxication
                        in rats. J Ethnopharmacol, 49, 119–26.
                     

                  

                  
                     
                        24 
                              

                     

                     Pappithi, R,   (2017). Hepatoprotective role of Ricinus communis leaf extract against Dgalactosamine induced acute hepatitis in albino
                        rats. Biomed Pharmacother, 88, 658–66.
                     

                  

                  
                     
                        25 
                              

                     

                     Jagapriya, L,   (2019).  Hepatoprotective activity of Trachyspermum ammi L., trigonellafoenum - graecum l. and piper nigrum l. on hepg2 cell line. , 51–3
                     

                  

                  
                     
                        26 
                              

                     

                     Shirish, P,   (2010). Hepatoprotection study of leaves powder of Azadiracta indica A Juss. Int J Pharm Sci Rev Res, 2, 37–42.
                     

                  

                  
                     
                        27 
                              

                     

                     Nalini, G,   (2018). Hepatoprotective activity of Hydroalcoholic extract of Boerhaavia diffusa L against D- galactosamine induced hepatotoxicity
                        in mice. Int J Pharm Sci Res, 9(8), 3367–72.
                     

                  

                  
                     
                        28 
                              

                     

                     Akhil, M,   (1991). Hepatoprotective activity of Boerhavia chinensis L. in carbon tetrachloride treated rats. Int J Toxicol Appl Pharmacol, 7(1), 1–4.
                     

                  

                  
                     
                        29 
                              

                     

                     Jafri, MA,   (1999). Hepatoprotective activity of leaves of Cassia occidentalis against paracetamol and ethyl alcohol intoxication in
                        rats. J Ethnopharmacol, 66, 355–61.
                     

                  

                  
                     
                        30 
                              

                     

                     Heibatollah, S,   (2008). Hepatoprotective effect of Cichorium intybus on CCl4 - induced liver damage in rats. Afr J Biochem Res, 2(6), 141–4.
                     

                  

                  
                     
                        31 
                              

                     

                     Dheeba,  B, Vaishnavi, E & Sampathkumar, P,   (2012). Hepatoprotective and Curative effect of Eclipta Prostrata on CCl4 induced Hepatotoxicity in Albino rats, Bioscience’s
                        biotechnology research. Biosciences Biotechnol Res Asia, 9(1), 314.
                     

                  

                  
                     
                        32 
                              

                     

                     Ahirwar, D,   (2008). Hepatoprotective activity of ethanolic extract of Eclipta Alba in albino rats. Biomed Pharmacol J, 1(1), 235–8.
                     

                  

                  
                     
                        33 
                              

                     

                     Garima, M,   (2009). Hepatoprotective activity of alcoholic and aqueous extracts of Wedelia chinensis. Pharmacologyonline, 1, 345–56.
                     

                  

                  
                     
                        34 
                              

                     

                     Zhan,  YY,   (2016). Protective effects of seed melon extract on CCl4 - induced hepatic fibrosis in mice, Protective effects of seed
                        melon extract on CCl4 -induced hepatic fibrosis in mice. J Ethnopharmacol, 4, 531–7.
                     

                  

                  
                     
                        35 
                              

                     

                     Tabassum, N,   (2003). Hepatoprotective activity of Embelia ribes against paracetamol induced acute hepatocellular damage in mice, JK practitioner:
                        a journal of current clinical medicine & surgery. J Cur Clin Med Surg, 10, 43–4.
                     

                  

                  
                     
                        36 
                              

                     

                     Lina,  Shah Marzia Mahiabin,   (2018). Hepatoprotective activity of Hedyotis corymbose (L) Lam. Extract against anti tubercular drug induced hepatic damage
                        in Sprague - Dawley rats. Bangladesh Pharm J, 21(2), 131–8.
                     

                  

                  
                     
                        37 
                              

                     

                     Siva,  S,   (2011). Hepatoprotective activity of Glycosmis pentaphylla against paracetamol -induced hepatotoxicity in swiss albino mice.
                        J Pharm  Biol, 49(2), 111–17.
                     

                  

                  
                     
                        38 
                              

                     

                     Hossain,  C Mobaswar,   (2011). Hepatoprotective activity of Lawsonia Inermis Linn. Warm aqueous extract in carbon tetrachloride induced hepatic
                        injury in Wistar rats. Asian J Pharm Clin Res, 4(3), 106–9.
                     

                  

                  
                     
                        39 
                              

                     

                     Pari, L,   (2002). Hepatoprotective activity of Moringa oleifera on antitubercular drug-induced liver damage in rats. J Med Food, 5(3), 171–7.
                     

                  

                  
                     
                        40 
                              

                     

                     Lashon, K,   (2011). Hepatoprotective activity of Ocimum sanctum alcoholic leaf extract against paracetamol-induced liver damage in Albino
                        rats Pharmacognosy Res. Pharmacognosy Res, 3(1), 13–21.
                     

                  

                  
                     
                        41 
                              

                     

                     Alasyam, Naveen,   (2019). Evaluation of hepatoprotective activity of aqueous extract of Phyllanthus fraternus in Wistar rats. Nat J Physiol Pharm Pharmacol, 9(3), 239–42.
                     

                  

                  
                     
                        42 
                              

                     

                     Asha, VV,   (2007). Hepatoprotection of Phyllanthus maderaspatensis against experimentally induced liver injury in rats. Fitoterapia, 78, 134–41.
                     

                  

                  
                     
                        43 
                              

                     

                     Pramyothin, Pornpen,   (2007). Hepatoprotective activity of Phyllanthus amarus Schum. et. Thonn. Extract in ethanol treated rats: In vitro and
                        in vivo studies. Journal of Ethnopharmacology, 114, 169–173.
                     

                  

                  
                     
                        44 
                              

                     

                     Prakash, R,   (2015). Plants used by Tribal Communities: A study of Uttarakhand Himalayan Region. Int J Hum Soc Sci Inve, 4(2), 55–61.
                     

                  

                  
                     
                        45 
                              

                     

                     Li, X J & Zhang, H Y,   (2008). Western -medicine -validated antitumor agents and traditional Chinese medicine. Trends Mol Med, 14(1), 1–2.
                     

                  

                  
                     
                        46 
                              

                     

                     Ekor,  M,   (2013). The growing use of herbal medicines: issues relating to adverse reactions and challenges in monitoring safety frontiers
                        in pharmacology Front Pharmacology. Front Pharmacol, 4, 177. 10.3389/fphar.2013.00177

                  

                  
                     
                        47 
                              

                     

                     Debbama, M,   (2017). Traditional Knowledge of medicinal plants in tribes of Tripura in Northeast, India. Afr J Tradit Comp Altern Med, 14(4), 156–68.
                     

                  

                  
                     
                        48 
                              

                     

                     Raj,   (2018). Indigenous uses of ethnomedicinal plants among forest -dependent communities of Northern Bengal. J Ethnobiol Ethnomed, 14(8), 1–28.
                     

                  

                  
                     
                        49 
                              

                     

                     Ratnakar, M,   (2020). Development and change of the people of Lodha Tribe of Mayurbhanj of Odisha in Eastern India. J Crit Rev, (6), 327–33.
                     

                  

                  
                     
                        50 
                              

                     

                     Rout, SD,   (2009). Ethnomedicinal Practices of Koi tribes in Similipal Biosphere reserve. Orissa, India. Ethnobotanical Leaflets, 13, 379–87.
                     

                  

                  
                     
                        51 
                              

                     

                     Erlend, L & Fjaer, ,   (2002). The use of complementary and alternative medicine (CAM) in. Europe BMC Complement Med Ther, 20(108), 1–9.
                     

                  

               

            

         

      

      

   EPUB/nav.xhtml

    
      A meta analysis study on plants used by tribes of various districts of Odisha for treatment of liver disease


      
        		
          Content
        


      


    
  

