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    Since the ancient period, plants have shown a pivotal role in leading a healthy life. In developing countries, plant based medicines have great importance to the people. Herbal medicines are used for the treatment of liver diseases for an extended time. The Liver, is the foremost organ for maintaining the human body’s internal surroundings. Its major influence is on the flow of nutrients and controls the metabolism of carbohydrates, macromolecule and fats.




    The book is an exclusive version of instructive matter in the aspect of Plant Derived Hepatoprotectives, a compilation of ten excellent review articles presenting the latest development in this field of natural product services. They cover a wide range of topics, all relevant to the evidence based therapeutic, protective and olfactory uses of common herbs.




    The review by Ikbal et al. is focused on the anatomy, functions of the liver, types of liver injury, risk factors and various treatment strategies for liver diseases. Toxicology of the liver is a complex concept that entails either concurrent as well as sequential events. Drug-induced liver injury to the liver can match any form of acute or chronic liver injury. In the next review, the authors have highlighted the various hepatoprotective roles of medicinal plants. Details of Bioactive components and mode of action of hepatoprotective activity of the medicinal plant. With fewer side effects, herbal drugs have gained much attention in the mitigation of various liver disorders and in maintaining a healthy life. The author has provided a comprehensive chapter covering the scientific hepatoprotective agents that are often the treatment of choice to improve liver function and protect the liver from exposure to harmful compounds. Impressive studies have exposed that the health-promoting outcomes of bioactive constituents derivated from plants have often been applied to their antioxidant characteristics and raise cellular antioxidant protection system, scavenge free radicals, suppress lipid peroxidation, stimulate anti-inflammatory capacity, and assure the liver from destruction. These compounds are chlorogenic acid, curcumin, quercetin, hesperidin, rutin, betalains, apigenin, sylimarin, phyllanthin, mangiferin, α-mangostin, bellidifolin, ginsenosides, glycyrrhizin, lycopene, and andrographolide. Anishmaet al has contributed a chapter on hepatoprotective effect of flavonoids. Many of the flavonoids have hepatoprotective activity and they are been used in traditional medicine to treat any kind of diseases like liver dysfunction and other damages caused by hepatoprotective. The next review by Jain NK and Singh N is also focused on various hepatoprotective plants and herbal formulations. Authors compile information on promising phytochemicals from medicinal plants that have been tested in hepatotoxicity models using cutting-edge scientific methods.




    The next review by Jha et al. is also focused on the Regulatory affairs in herbal products. The review focused on various parameters/guidelines regulating the safety and efficacy of herbal pharmaceuticals, as well as their manufacturing and distribution, which have been strongly implemented by regulatory bodies. This chapter covers the importance of regulatory affairs to be used in the processing of herbs and herbal products and a comparative study of regulatory situations in different countries. Chakraborty R and Sen S have written a chapter on Hepatoprotective effects of edible plants and spices. The author focused on as part of the diet, edible plants could play an important role in protecting the liver from injury caused by oxidative stress, microorganism, or other exogenous substances This chapter highlighted edible plants with hepatoprotective activity. Koka SS et al. discuss the the role of terpenoids as hepatoprotective. Plants with a high level of terpenoids appear to have good hepatoprotective properties. Sweta S Koka et al. focused on the hepatoprotective effect of the tannin-rich compound. The tannin-containing drugs suppress or inhibit the formation of free radicals generated due to the metabolism of hepato-toxins. Tannins are widely used in marketed formulations that are used in the treatment of hepato-toxicity. The next review by Sarkar BK presented a chapter on hepatoprotective phytochemicals: isolation and characterization from plant extracts. The author has presented the advances in phytochemistry. The authors have presented the advance in phytochemistry and the number of herbal and herbomineral preparations available in the Ayurveda, the traditional Indian Medicine which, have been investigated for its hepatoprotective potential to treat different types of liver disorders. The present review is focused on different herbal plants that have the potential to cure hepatotoxicity.
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      Abstract




      The largest organ in the human body is the liver which captures 2 to 3% of the human body weight, located on the right side of the anterior quadrant in the abdomen and below the anterior hemidiaphragm ribcage. It performs various important functions such as digestion of food, protein production, fluid production, detoxification of waste, etc. Liver injury known as liver trauma can be categorized into four types: hepatocellular, autoimmune, cholestatic and infiltrative. Drug-induced liver injury can match with any form of acute or chronic liver injury. Acute injury to the liver is mainly due to the action of cytochrome P450, which disintegrates drugs into electrophiles or free radicals; these reactive metabolites can covalently act on protein and unsaturated fatty acids for induction of lipid peroxidation which leads to calcium homeostasis or death. Toxicology of the liver is a complex concept that entails either concurrent as well as sequential events. These events determine the pathways, severity and effects of liver injury. Pharmacogenetics has made great progress in current years which indicates the creation of refined algorithms that take drug, host and environmental risk variables into account, allowing for the selection of better medicine based on accurate risk-benefit ratio calculations. In this chapter, we will discuss the anatomy, functions of the liver, types of liver injury, risk factors, and various treatment strategies for the treatment of liver diseases.
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      INTRODUCTION




      The liver occupies 2 to 3% of the average human body weight thus it is known as the largest organ. The word liver has its meaning rooted in Proto-Germanic “librn”, meaning secreting organ of the body (from the source of Old Norse life).




      It is found in the upper quadrant to the right side of the abdomen under the right hemidiaphragm ribcage that protects it by peritoneal reflection. The place from where it is protected is also known as ligamentous attachments. The ligaments are false and the avascular attachment is in connection with the capsule which is also known as the Glisson capsule [1]. The ligamentous attachment in connection with the umbilical fissure is connected with the falciparum ligament that comes around the umbilicus and extends to the ventral aspect of the liver [2]. There are two lobes present in the liver. The cone-shaped liver also supplies and acquires blood from the sources.




      One is the blood that flows from the hepatic artery that is oxygenated and the other is from the hepatic portal vein which is rich in nutrients. At any given point in time, the largest organ can carry blood supply up to one pint (13%) of the total body. The two lobes which are present among the small lobes have eight segments that comprise 1000 lobules. They form a common hepatic duct by linking up the lobules to a small duct that produces a connection to the larger duct.




      The only organ that is developed in a vertebrate is the liver [3]. It digests the food we eat and helps in restoring energy and the excretion of toxic substances [4]. Nerves celiac ganglia and vagus nerve are also present in the liver. It is a multitasking organ – the liver is half-moon-shaped, straight and slightly tilted in the cavity of the body. The right portion lies at the initial portion of the small intestine and the left portion is above the stomach. The liver also is the only organ that can regenerate itself as it can replace its parts after 12 partial liver removal surgeries. It is a vascular organ: liver lobule has 3 structures. Each structure can be found in the respective corner of its portal vein, hexagon bile duct and hepatic artery. The blood flow is about 1500ml/min which is approximately about 25% of the cardiac output in which the amount is equivalent to a quarter of the blood that the heart pumps. When the liver tissue was observed under a microscope, it looked somewhat like a honeycomb that was organized beautifully.


    




    

      



      FUNCTION




      The liver is a vital organ [5]. It has many functions in which some of which are mentioned below:




      1. Protein production: One of the important proteins that regulate fluids in the bloodstream and avoid sticking to the nearby tissues.




      2. Hormones: It carries hormones throughout the body.




      3. Fluid Production: Bile that is produced in the liver and stored in the gallbladder helps in digestion, and in the breakdown of fats into fatty acids, which in turn are taken into the body by the digestive tract.




      4. Blood: There are a lot of toxins, by-products and harmful substances in a human body. The liver plays a role in filtering out all the blood that passes through the stomach and intestines.




      5. Amino acids: Amino acids are responsible for several cellular metabolisms, the synthesis of nucleotides and lipids as well as detoxification reactions.




      6. Blood clotting: Important blood clotting coagulants are created from vitamin K. The liver produces bile that helps in the absorption of vitamin K [6].




      7. Vitamins and Minerals: The liver is the starting site for an abundant amount of vitamin A, D, E, K and B12. It also stores nutrients like iron and copper.




      8. Glucose: In storing glycogen, the liver plays a major role as it removes the glucose from the bloodstream which is not needed.




      9. Detoxification: It is an important role and the liver can excrete endogenous and exogenous waste. It also removes waste products such as bilirubin, ammonia and ketones. Afterwards, it converts them into recycling nutrients which can be excreted through feces or urine.


    




    

      TYPES OF LIVER INJURY




      A liver injury is sometimes referred to as liver trauma that can be defined as one form of damage in the liver that constitutes around 5% of all traumas, thus making it the most commonly found abdominal injury. In general, there are four major classes of liver injury which are cholestatic, hepatocellular, autoimmune and infiltrative. Drug-induced liver injury is relatively less common as compared to other disorders but it remains a challenging clinical trouble concerning both diagnosis and management [7].




      A drug-induced liver injury is observed in 3-5% of patients who were referred to the hospitals with jaundice [8]. Therefore, it is regarded as the leading cause of acute liver failure in most Western nations, accounting for more than 50% of occurrences [9]. To date, there are no clear diagnostic standards for drug-induced liver injury while the most common procedures performed to determine the etiology of liver injury include liver biopsy and imaging as well as serologic indicators. Thus, direct or idiosyncratic drug-induced liver damage can be identified.




      Substances that are innately damaging or toxic to the liver can cause direct hepatotoxicity in humans. A dose-dependent and predictable damage can be reproduced in animals. There is only a 1-to-5-day latency period post administration of large therapeutic or subtherapeutic doses such as in the case of an accidental or purposeful overdose [10, 11].




      

        Direct Hepatoxicity




        A condition in which a patient is not suffering from jaundice but still has an elevated levels of serum enzymes is considered as the most important type of direct drug-induced liver injury. This is when the levels of alanine aminotransferase and alkaline phosphatase are elevated, hyperbilirubinemia is not present and symptoms are minimal or nonexistent. Once the medication is stopped or the advised dose is reduced the increases will reduce as well.




        One of the most common forms of clinically apparent direct liver toxicity, acute hepatic necrosis occurs almost always immediately after the medicine is started and more precisely after receiving a single large dose. This kind of ischemic hepatitis is comparable in histology to centrilobular or pan lobular necrosis with minimal inflammation. Untreated acute hepatic necrosis can be fatal; however, the recovery is swift and serum enzyme levels fall as quickly as they rise. This is due to increased dosages of paracetamol, aspirin, nicotinic acid, amiodarone and other anticancer drugs [12, 13]. To begin with, these medications should be administered in low doses.


      




      

        Idiosyncratic Hepatoxicity




        One of the most common signs of idiosyncratic liver injury is acute hepatocellular hepatitis [14, 15]. In histological examinations, eosinophils are prominent thus imply severe viral hepatitis as the significant condition in the variable diagnosis. The fatality rate from icteric hepatocellular injury that is caused by mediators is significant, typically 10% or higher. Due to the fact that this trait had first been observed by the late Hyman J. Zimmerman, it is now commonly known as Hy's Law [16].




        As a relatively rare but clinically relevant kind of liver disease, drug-induced liver injury is influenced by how often medications are used and their likelihood of causing injury. Due to how different agents can cause different forms of harm, it poses difficulty to diagnose it.


      


    




    

      ANATOMY




      Claude Chouinard who was a popular anatomist and physician in 1950, had studied the segmented structure microscopic and macroscopic of the largest gland of the human body i.e., liver. For any hepatic surgeries, the recognitions of the various sections of liver are the utmost requirements. Scientists had examined the internal part of the organ and found that vascular and biliary relationships were based on hepatic functional anatomy [17]. Liver is the largest organ that consists of two lobes which are placed at the right side of the upper quadrant of abdominal cavity [18].




      The frontal part of the liver which is connected with an opening named umbilical fissure is continued with the falciparum ligament that is connected near the umbilicus. Along the ventral or anterior surface, the falciparum ligament would occur which tilts itself into the hepatic peritoneal which cover the posterior superiorly so that it can have the left of the anterior portion and right coronary ligaments. Inside the inferior venacava, the center of the ligament with liver and hepatic veins would drain [19]. It was assumed that the falciparum ligament would divide the liver into its two-lobe but it was not holding a true standpoint according to the morphologic anatomy. A round ligament i.e., ligamentum teres is found in the below edge of the falciparum, a part of the obliterated umbilical veins (ductus venous) which connects the umbilical fissure with ligamentum venosum as well as the left branch of the portal veins. In the middle of the lobe of caudate dorsally and the lobe of left ventrally, the ligamentum venosum lies in the fissure which is present at the underlying of the liver area.




      During the growth of a baby in a mother's womb, the ductus venosus would carry oxygenated blood to the fetus from the placenta, causing resistance to multiple blood flows of the umbilical veins which is directed towards the superior vena cava. The physiologic neonatal circulation occurs when the baby comes out from the mother’s womb in which the closure of the vein relating to the central region of the abdomen (umbilical) has a portal hypertension. The cranial section of the liver is a diaphragmatic surface and there are no ligamentous attachments to the convex areas. Instead, it is connected with the diaphragm through flimsy fibro areolar tissue. The peritoneal reflections of the diaphragm which is responsible for covering the ligament and related to the heart (coronary) is found in the hind and ventral to the base region of liver. This coverage in the left and right parts of the liver will form triangular ligaments to cover both parts of the liver. This helps to fix the position of the liver in the right top quadrant of the abdomen. Through IVC ligament, the control of IVC has a prominent connection with the hepatic lobe which is at the right side, along with the caudate lobe [20]. Meanwhile, Glisson capsule which can be found in the caudate and at the right lobe of the liver is extended to the connection of large membranous tissue. During a surgical operation, the membranous will not only support the organ by keeping it in the position of the liver but it also contains the cells of liver and triads portal. During liver surgery, it also controls unnecessary bleeding or leakage of the bile.




      Stomach which is located at the hepatic lobe of the liver and at the left side pass the hepatic ligament of gastro can descend to the side of the omentum which is marginal. It is joined to the tissue which are connected in nature in between the marginal curvature of the stomach and to the lobe which is at the left side and at the ligamentum venosum. The branch hepatic of the vagus nerve end includes neural as well as vascular structure which runs in the gastro-hepatic ligament. The separation of hepatic is found in the diverging of the left liver artery as it originates at the artery which can be found in the left gastric artery. There is a direct reach of the lobe of right hepatic and the portion of the colon which is known as hepatic flexure, a place where the escalated and intersecting colon proceeds to the transverse colon.




      The repeat section of liver and other connected biliary and vascular reconstruction are helpful in understanding anatomy. The artery of liver, duct which is common for bile and gall bladder, medial opening vein, posterior and lateral configuration are present in the porta hepatic. In hepatic pancreatic biliary surgery, it is essential to understand the foramen of inflow. This particular inflow was first demonstrated by a Danish anatomist Jacob Winflow in 1732 who had suggested it as a path linking the lesser sac and abdominal cavity. Pringle maneuver [21, 22] which was developed by an Australian physician, James Hogarth Pringle in Glasgow, Scotland would help in the management of the hepatic trauma including the occlusion of the hepatic artery and portal vein inflow by controlling the porta hepatic during the time of hepatic resection which was needed to fully control the hepatic vascular inflow. This procedure can be done by placing a large clamp on the porta-hepatic vein more traumatically by using the tourniquet that passes through the foramen of the Winslow and par flaccid that encircles the porta hepatic. The gallbladder which is placed in the fossa gallbladder at the segments IV and V in the posterior interface connects the common bile ducts via the cystic duct. The right hepatic artery branches the cystic artery due to wide varieties of anatomical structure. It is difficult to understand the portal vasculature and biliary anatomy therefore a thorough knowledge is required to avoid any type of injury during the time of hepatic, pancreatic and biliary surgery. On the other hand, the right adrenal gland which is located below the right hepatic lobe can be found in the retroperitoneum. As the right adrenal vein drains into IVC, thorough care is needed while moving the hepatic cell. This is to ensure there will be no vein avulsion or dissection of the adrenal gland that can result in hemorrhage.




      Liver drains through shallow and lymphatic network which is supposed to be impenetrable. Furthermore, the production of lymph occurs through the opening vein and it will branchlet the organization which is for drainage of greater lymphatic in the lateral phrenic node by the veins of the liver and the gateway vein’s outgrowth [23]. In an anterior and posterior surfaces, the superficial network is placed within the Glisson capsule. The product of drainage of the gateway surface goes into the lymph node which is called phrenic which connects barren region of the liver and the middle and external mammary lymphatic network. The network which is present at the backside would exhaust into the lymph nodes hilar which also include various channels such as cystic channel artery of liver, common bile duct, peripancreatic and lymph nodes celiac. There are surgical implications of the type of lymphatic drainage when it comes to liver, pancreas and gallbladder cancers. Moreover, the control of liver function is quite complicated and the innervation of the neural is yet to be fully comprehended. The liver also has well defined neural innervation. The derived point of nerve fibers is from the celiac plexus lower thoracic ganglia, right phrenic nerve and the vagal from the thorax into the abdomen. The vagus nerves can be divided into two parts i.e., anterior and posterior part. For starters, the anterior part of the vagus nerve is divided into cephalic and hepatic divisions in which the latter one passes along the lesser omentum so that it can facilitate the liver which is needed for the innervation of parasympathetic. From the celiac plexus and thoracic, a splanchnic nerve sympathetic innervation would occur. The liver also is a vascular organ as it receives up to 25% of total cardiac output. It has a dual blood supply which is distinguished equally between the hepatic artery that carries 25% to 30% of blood supply and the portal vein which is required for the remaining 70 to 75%. The two arterial blood and portal will ultimately mix in the sinusoids of the hepatic before it comes out into the circulation throughout the body by the liver venous system [24]. The structures of veins of artery and liver are different. From the celiac axis, the artery which is the common artery of a liver starts in the splenic arteries and at the gastric left side. The artery that comes from the liver will travel sidewise and divide into the gastric duodenal artery and artery of the liver. It provides the pylorus and the duodenum in the proximal position to many indirect divisions into the pancreas. The artery of liver goes in the middle side at the ligament.




      The portal vein is responsible for the majority of the liver's nutritional blood supply. Pancreatic portal vessels are formed by the superior mesenteric and splenic vein arising from the pancreatic neck. This vein does not have any valve while the high system of pressure is at the range of 3 – 5 mmHg. As the principal porta systemic shunt during portal hypertension, the left stomach vein, also known as the coronary vein, is clinically significant. In the hepatoduodenal ligament, the main portal vein would penetrate the liver and separate into the left and right portal veins around the hilum. In the liver, the biliary tree is composed of many ducts and it is responsible for the production and transportation of bile, which is then transported to the duodenum by the portal venous system. From segments V and VIII, the duct on the right-side would divide into an anterior sectoral duct and a posterior sectoral duct, which is made up of segments VI and VII. The sectoral duct is located at the anterior, vertically while the posterior duct is situated at the lateral, horizontally. The duct which is on the right side has a short course of extrahepatic branches and there are many branching varieties. The left hepatic duct has fewer varieties and an extended extrahepatic course. Nonetheless, the two duct will be joining near the hilar plate to form a common hepatic duct. Meanwhile, the biliary drain is variable and it can be seen on the right approximately 70 to 80% [25].




      To understand the MOA of Liver Toxicity induced by the different class of drugs used in the treatment of acute and chronic diseases i.e. Arrhythmia, pain, erectile dysfunction, epilepsy, hypertension and infections, the details are mentioned in Table 1.




      

        Table 1 MOA of Liver Toxicity by Different Drugs.




        

          

            

              	Drug Name



              	Class



              	Brand Name



              	Uses



              	MOA



              	References

            


          



          

            

              	Amiodarone



              	Class III antiarrhythmic drug



              	Cordarone



              	This medication is used to treat extreme irregular heartbeat (ventricular fibrillation)



              	Cumulative dose causes a type of condition called steatohepatitis.



              	[26]

            




            

              	Acetaminophen



              	Analgesic and antipyretic



              	Tylenol, Calpol, Excedrin



              	It is used to relieve mild to moderate pain including headache, muscle ache and toothaches



              	It causes dose-related toxic side effects that lead to hepatocyte injury in the centrilobular region. It causes hepatocyte necrosis.



              	[27]

            




            

              	Bromofenac



              	NSAID



              	Prolensa, Xibrom



              	It helps in minimizing ocular pain.



              	It causes encephalopathy, fluid retention.



              	[28]

            




            

              	Sildenafil



              	Phosphodiesterase Inhibitor



              	Viagra



              	Used to treat erectile dysfunction



              	It causes liver hypoxia by which liver damage is minimized through the increase in smooth muscle relaxation which occurs by an increase of the NO level which is generated by sildenafil



              	[29]

            




            

              	Carbamazepine



              	Anticonvulsant



              	Epitol, Tegretol



              	Used to minimize seizure of epilepsy and it is also taken for nerve pain which is caused by diabetes trigeminal neuralgia.



              	It caused hepatotoxicity through hypersensitivity reaction.



              	[30]

            




            

              	Cyclosporin



              	immunosuppressant



              	Biocon, Zanetaz



              	Used for human’s organ transplantation by preventing rejection of organs among patients who had undergone surgery.



              	It causes hepatic metabolism as it interacts with the enzyme cytochrome P450. It decreases the flow of bile which causes hyperbilirubinemia with a high dose.



              	[31]

            




            

              	Progestin



              	Oral contraceptive



              	Alnagest-alnabio



              	Used to prevent pregnancy



              	It causes liver enzyme elevation that includes serum aminotransferase elevation by not changing the alkaline phosphatase.



              	[32]

            




            

              	Methyldopa



              	α – 2 receptor agonists, antihypertensive



              	Aldomet



              	Used to prevent high blood pressure



              	It causes viral hepatitis and immune-mediated toxicity



              	[33]

            




            

              	Nandrolone



              	Anabolic steroid



              	Nandrolone decanoate



              	Managing anemia caused by kidney disease



              	It is the cause of the rise of transaminase and acute cholestatic syndrome



              	[34]

            




            

              	Amoxicillin clavulanate



              	Penicillin type antibiotic



              	Augmentin



              	Inhibiting bacterial growth



              	The patterns of the liver enzyme are raised and they are generally cholestatic with the rise in alkaline phosphatase and gamma-glutamyl transpeptidase.



              	[35]

            


          

        




      


    




    

      RISK FACTORS




      The primary risk factors associated with liver diseases are obesity, diabetes, hypertension, high cholesterol, smoking, alcohol, drug abuse and certain drug interactions.


    




    

      CLINICAL MENIFESTATIONS




      Acute liver disease and liver toxicity are one of the most gradually recognized conditions that may develop into the final stage of liver disease without proper preventive measures and treatment. Till now, a huge spectrum of liver diseases has been reported worldwide, ranging from simple accumulation of fat in the liver to fibrosis, necrosis, cirrhosis, hepatitis, hepatocellular carcinoma, alcohol induced liver disease, non-alcoholic fatty liver disease etc., [36]. Alcoholic liver disease constitutes as the oldest form of liver injury that is known to mankind [37]. On the other hand, non-alcoholic steatohepatitis is the second most etiological factor for liver diseases globally [38]. Alcohol induced liver injury has affected around 10-25% of general population in several countries. It has been found prevailing more in males than females. It also has the potential to progress slowly into steatohepatitis, cirrhosis and liver failure [39]. As the most prevailing liver disease worldwide, non-alcoholic fatty liver disease may lead to advanced fibrosis with time along with several adverse outcomes [40]. It can be more complicated with certain risk factors associated such as type 2 (non-insulin-dependent) diabetes mellitus, obesity, hypertension and hyperlipidemia [41]. These metabolic abnormalities should be addressed in early adulthood to curb high risk of progressive liver disease while at the same time adopting a healthy lifestyle [42].




      

        Symptoms




        Some of the patients with liver injury do not show any signs or symptoms during diagnosis while most of them have experienced certain discomfort such as jaundice, dark urine color, nausea, vomiting, abdominal pain, loss of appetite, itching, bloody stool, chronic fatigue, pale and tar colored stool, swelling in the neck and ankles, easy bruising, mental confusion etc., [43, 44].


      




      

        Diagnosis




        The clinical study of non-alcoholic fatty liver disease has disclosed certain possibilities of its occurrence. Table 2 shows the standards for clinical diagnosis of non-alcoholic fatty liver disease. When the following items in A co-exists with any of the items in B, then the clinical diagnosis can be made.




        

          Table 2 Criteria standards for clinical diagnosis of non-alcoholic fatty liver disease [45].




          

            

              

                	A



                	B

              


            



            

              

                	1. No history of alcohol consumption (<140g in men/ <70g in women)



                	The imaging tests of liver compliments with the diagnostic standards of diffused fatty liver

              




              

                	2. Absence of disease triggers that can increase the rate of developing liver failure (Hepatitis, drug induced, Wilson’s disease)

              




              

                	3. Disease accompanying with certain non-specific conditions such as mild liver pain, dyspepsia, fatigues and hepatomegaly

              




              

                	The histopathology study compliments with the pathological diagnostic standards of fatty liver

              




              

                	4. Constituents of metabolic syndrome such as visceral, blood lipid disorder, hypertension & hyperglycemia

              




              

                	5. Sudden elevated levels of liver enzymes

              


            

          




        




        The specific diagnosis of liver disorders involves clinical history and physical examination that must be performed by a physician or healthcare professional to understand the root of injury and suggest the necessary diagnostic tests such as Gamma-glutamyl transferase (GGT), Serum glutamic pyruvic transaminase (SGPT)/ Serum glutamic oxaloacetic transaminase(SGOT), alkaline phosphatase, bilirubin tests, proteins & albumin test, liver biopsy etc., afterwards [46, 47]. The diagnosis of liver injury or liver toxicity depends upon a series of features that includes patient’s history of significant intake of alcohol, smoking habits, drug induced toxicity etc. However, this process will pose some difficulties to diagnose the disease particularly when patients would refrain from providing correct information regarding alcohol abuse [48]. As for the physical examination, the evaluation often requires examining the entire body to reveal the severity of the disease. Liver biopsy is the most appropriate and tactful method to detect fatty liver disease as it can still produce sufficient results (alcoholic or non-alcoholic) even though it cannot provide reliable distinction for the cause of the disease [49, 50]. Biopsy is suggested only when the etiology is not clear and the confirmatory for the stage of disease is needed be recognized. Liver tissue samples obtained from the biopsy can be utilized to approach the topographical spread of fibrosis by making use of several staining techniques, which in turn offer the possibility to carry out molecular studies [51]. There are other diagnostic tests include ultrasound CT scan and fibro scan [52]. Hepatomegaly is the most frequent condition found in majority of the patients [53]. For children with non-alcoholic liver disease, Acanthosis nigricans may be common [54]. Some patients with non-alcoholic fatty liver disease show very less or no symptoms at the time of diagnosis while some would report feeling of discomfort and malaise on the right upper abdominal region. In an advanced liver disease, which is approaching to cirrhosis, disruption of hepatic biosynthesis can occur and may lead to thrombocytopenia.




        For diseases like liver cirrhosis, the diagnosis is done through ultrasonography techniques which reflects non-uniform hepatic tissue, asymmetrical surfaces of hepatic region, caudate lobe enlargement, portal hypertension which can eventually lead to splenomegaly. There are no well-established and defined threshold values for laboratory tests which can be referred to while confirming cirrhosis [55]. Supplementary studies include gastroscopy and ultrasonography, Esophagogastroduodenoscopy (EGD) can be useful to detect varices present in esophageal region. However, non-invasive techniques are only utilized when the physician wants to diagnose the stage of fibrosis rather than the physiological condition of the liver. Not only that, the hepatic diseases also can be diagnosed by analyzing the serum concentrations of a variety of serum analytes. The abnormalities obtained will be correlated with the type of liver disease [56].


      




      

        Etiology




        There have been contradicting reports in which western countries have suggested that the main cause of the final stage of liver disease is hepatitis C virus infection while a group of scientists in Mexico have reported alcohol to be the main cause of liver cirrhosis [57]. Currently, the second leading cause of liver disorders in adults is non-alcoholic steatohepatitis. The etiology behind alcoholic liver disease is not completely understood but it is believed to be due to the toxic effects of alcohol and its intermediate, acetaldehyde [58]. Non-alcoholic fatty liver disease (NAFLD) is closely related to obesity and type 2 diabetes which can further complicate the disease and progress rapidly towards more advanced phase [59]. The mechanisms that regulate hepatic accumulation of lipid and the susceptibility to tissue fibrosis and inflammation are still not fully understood but they provide an indication of a complex relationship between metabolic target tissues which include skeletal muscle, adipose tissues, immune cells and inflammatory cells [59]. Weight loss is one of the major aspects found among patients undergoing treatment for liver disfunction [60]. When it comes to hepatocellular carcinoma, the primary risk factors are diabetes, obesity, high calorie intake, high alcohol intake, chronic infection from hepatitis B and hepatitis C virus and inherited diseases. These factors are also facilitated with a sedentary lifestyle [61]. With the increase in screening, vaccines and anti-viral treatments, the possible burden of chronic liver diseases has been reduced but trigger factors such as drug and alcohol abuse as well as other metabolic syndromes can endanger the trend [62]. Additionally, the progression of liver disease can slowly lead to malnutrition thus, they should be identified in the early stage of diagnosis to correct any recognizable nutrition deficit. This may be due to the incapability of liver to store essential nutrients, malabsorption and metabolic disturbances [63]. Weight loss is another important risk factor associated with liver cirrhosis but the etiology behind it is yet to be thoroughly investigated. Patients would experience significant weight loss in alcoholic cirrhosis as compared to hepatitis C virus and autoimmune hepatitis [60].




        Liver transplantation is the ultimate and definitive treatment option for patients who are at the final stage of liver disease [64]. Despite huge clinical trial for decades, there is no single treatment strategy suggested for non-alcoholic fatty liver disease [65]. However, a number of treatment options are already available to treat hepatocellular carcinoma including local ablation, surgical resection, radiofrequency, radioembolization, transcatheter arterial chemoembolization (TACE) and systemic targeted candidates like sorafenib, depending on the stage of liver and associated liver dysfunction [66]. Some PPARG agonists and metformin have been found to improve prognosis and lower the risk of hepatocellular carcinoma [67].


      


    




    

      FUTURE PROSPECTS




      With the recent advancement in science, various diagnostic techniques are available to solve the crises associated with early detection of liver disease. Presently, the available drugs have met the market demand. However, prevention should include in the form of awareness relating to the risk factors associated with liver disease to better manage the disease in future. Early diagnosis or detection of liver disease will help patients to avoid complicated surgeries and expensive medicines. Drug induced hepatoxicity also should be checked as the side effects associated in most of the drugs is liver toxicity.


    




    

      CONCLUSION




      In this chapter, we have covered the vast knowledge of the different aspects of liver i.e., anatomy, physiology, pathophysiology and related advancement to overcome the problems of liver diseases and also focused on how to maintain a healthy liver. This chapter will play an important role in the area of medical science and will be used as a reference tool for the medical team, scientist, researcher and society which definitely will decrease the rate of hepatotoxicity in the world population.
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