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Abstract

Protein synthesis, detoxification, and metabolism are 
just a few of the critical tasks carried out by the liver, an 
indispensable organ. It creates bile for digestion and pro-
cesses medications, nutrients, and poisons. Many illnesses, 
including cirrhosis, fatty liver disease, and hepatitis, can im-
pair liver function and have consequences such portal hy-
pertension, jaundice, and liver failure. Prompt identification 
and intervention are essential to avert grave consequences. 
Treatments aim to address the underlying cause and main-
tain liver function, while diagnostic techniques including im-
aging, blood tests, and biopsies aid in assessing liver health. 
For preventative and intervention measures to be effective, 
it is essential to comprehend these elements.

Keywords: Liver function; Detoxification; Nutrient processing; 
Cirrhosis; Intervention strategies.
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Introduction

The liver, which in the human body is made up of four lobes 
of different sizes, is an essential metabolic organ [1]. The liver 
is crucial for maintaining our body’s metabolism and regulating 
physiological functions [2]. Among the many crucial functions 
of the liver are the elimination of harmful substances, detoxi-
fication and blood control, blood clotting, and the production 
of essential hormones. In general, the liver participates in all 
metabolic processes, from defense to development [3]. The 
liver is a xenobiotic organ that is mainly responsible for the en-
zymatic conversion of harmful metabolites, such as lipophilic 
urinary metabolites into water-soluble ones, in a safe form [4-
6]. In addition, it is essential for other processes such as blood 
extraction, bile salt synthesis, defense against pathogens, and 
food supply. Liver disease is one of the biggest global health 
problems for medical experts, and conventional treatments 
performed without official scientific approval can be dangerous 
[7]. The liver is extremely susceptible to medications and other 
drugs due to its role in chemical metabolism close to the gastro-
intestinal tract [8]. Approximately 75% of blood is transported 
directly to the liver through the gastrointestinal system and 
medications and xenobiotics from the portal vein [9]. According 
to many study reports on liver injury pathways, there is still no 
clear mechanism combining an adverse immune response and 
direct hepatotoxicity. Pharmaceutical bioactivation produces 
chemically reactive metabolites that interact with proteins, lip-
ids and nucleic acids in cells. This leads to oxidative stress, lipid 
peroxidation, protein malfunction and DNA damage [10]. The 
liver’s strategic location and variety of functions make it sus-
ceptible to numerous disorders. The liver can become inflamed 
for several reasons. The liver is damaged by hepatotoxins, in-
cluding alcohol, xenobiotics, drug overdoses, and hazardous 
industrial substances [11,12]. Large amounts of chemicals and 
medications enter the liver and damage organs. Approximately 
900 drugs have been removed from the market because they 
are believed to damage the liver. When taken in excess, several 
medications can cause damage to internal organs and ingestion 
of chemical solvents [13,14]. Drug-induced toxicity can range 
from symptomless elevation of liver enzymes to liver dysfunc-
tion. Liver damage is caused by repeated exposure to toxins in 
the environment and drug abuse behaviors such as acetamino-
phen overdose. Oxidative stress is caused by the metabolism 
of acetaminophen, which depletes glutathione (GSH), a potent 
antioxidant in the body [15]. Alcoholism causes hepatitis, alco-
holic liver disease and liver cirrhosis [16]. Diseases classified as 
liver diseases include liver cirrhosis, non-inflammatory disor-
ders, acute and chronic hepatitis, and jaundice [17]. Hepatitis 
C, liver cancer, ascites and liver failure, bacterial peritonitis, and 
hepatic encephalopathy are among many other liver problems 
that exist [18]. Liver disorders are caused by laboratory chemi-
cals, parasites, hepatitis B and C viruses, carbon tetrachloride, 
chemotherapy drugs, thioacetamide (TAA), and overuse of anti-
biotics in developing countries [19]. Fatty liver occurs in people 
with metabolic syndrome, obesity, and diabetes mellitus in de-
veloped and developing countries. Lack of exercise and poor 
eating habits have turned Non-Alcoholic Steatohepatitis (NASH) 
into a global problem [20]. Global health problems include 
Chronic Liver Disease (CLD) and NASH will undoubtedly increase 
in the next ten years [21]. Liver cirrhosis and drug-induced liv-
er diseases rank ninth among causes of death in both devel-
oped and developing countries [22]. About 90% of liver cancer 
cases are reported to be related to cirrhosis [23]. Patients with 
alcohol-related cirrhosis in the Asia-Pacific region have serious 

complications, including mortality [24]. The prevalence of Non-
alcoholic Fatty Liver Disease (NAFLD) is around 40% in several 
Asian countries, and the risk factors are mostly comparable to 
those in Western nations. Other research has shown that hepa-
titis B and hepatitis C viruses interact with Nonalcoholic Fatty 
Liver Disease (NAFLD) in Asia [25]. Due to pharmacological side 
effects, more than 20% of Pakistani patients receiving anti-TB 
treatment also suffer from liver damage [26].

Hepatitis is a life-threatening disease that affects many fami-
lies. Hepatocellular Carcinoma (HCC), a consequence of hepa-
titis, is now the fifth leading cause of death worldwide [27,28]. 
Hepatitis B and C Viruses (HBV and HCV) are important causes 
of health decline and can cause chronic viral infections that can 
progress to Hepatocellular Carcinoma (HCC) and liver cirrhosis 
[29]. Risk factors for hepatitis B and C viruses are mainly related 
to the most common cause of HCC development [30].

In Western countries, cirrhosis has occurred in 16% to 20% 
of people infected with hepatitis C virus. The HCV genome is a 
single-stranded RNA with a length of approximately 9600 nucle-
otides. It has six non-structural proteins (NS2, NS3, NS4A, NS4B, 
NS5A and NS5B), one ion channel protein (p7) and three struc-
tural proteins (nucleus, E1 and E2). RNA has a positive sense 
layer. Each protein has a crucial role in HCV entry, development, 
infection or replication [31,32].

Additionally, unstable molecules with most of their core 
electrons unpaired include Hydrogen Peroxide (H2O2), super-
oxide anion, and hydroxyl radicals (ROS). Anaerobic respiration 
produces these free radicals, as do external sources. Oxidants 
and an imbalance in antioxidants occur when biological compo-
nents such as proteins, lipids and Deoxyribonucleic Acids (DNA) 
react with free radicals. The antioxidant system decreases the 
association between Reactive Oxygen Species (ROS) and aging, 
cancer, cirrhosis, arthritis, and Alzheimer’s disease. Antioxidant 
systems regularly remove reactive oxygen species. The main 
cause of liver disease is an alteration in the production of ROS 
during antioxidant metabolism in the body [33,34]. Oxidative 
stress is caused by a degradation of catalase, Glutathione Perox-
idases (GHS-Px) and SOD-ROS interactions [35]. Reactive oxygen 
species are produced by the metabolism of ethanol in the liver. 
Reactive Nitrogen Species (RNS) and ROS have an impact on the 
biological functions of the liver. Oxidative stress from alcohol 
consumption exacerbates the inflammatory process. Prolonged 
ethanol use results in ROS production, oxidative stress, and 
mitochondrial failure [33]. Since our bodies are equipped with 
various natural antioxidant defenses, antioxidants are always 
necessary. The liver is protected from hepatotoxic chemicals by 
hepatoprotective drugs [36].

Hepatoprotective agents are substances, both natural and 
artificial, that are used to treat liver inflammation. Hepatocytes 
or liver are protected by them [37]. Penicillin G and silymarin are 
approved antidotes for the treatment of liver diseases. When 
drug-induced liver injury occurs, N-acetylcysteline is used. La-
mivadine is a commonly used treatment for chronic hepatitis; 
However, there is no specific drug for viral hepatitis. Instead, 
nucleoside and interferon analogues are used [38]. When pred-
nisone is used to treat autoimmune hepatitis and autoantibod-
ies are negatively affected, a liver biopsy is recommended [39]. 
Antibiotics such as trimethoprim and norflaxacin are used in 
cases of bacterial peritonitis, hepatic encephalopathy and as-
cites [40]. Microbiological resistance to ethnopharmacognosis 
and unfavorable side effects of chemically produced drugs have 
been reported [41].
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No amount of medication is enough to protect our liver from 
damage. Even with advances in modern medicine, liver diseases 
remain a global health problem. Liver cells play a role in nu-
merous metabolic processes. Therefore, to protect our liver, we 
must search for new hepatotoxin preventive agents [15]. As an 
alternative to conventional medications, herbal remedies can 
offer comprehensive support [42]. Medicinal plants and human 
health and well-being are closely related [43]. Humans use a va-
riety of plant components for medical purposes, but each plant 
has a unique mode of action. The plant components included 
in popular herbs protect the body from cancer-causing toxins. 
The efficacy of primary chemical activities of plants has been 
studied for multilayer and multidirectional drugs [44].

A variety of plant-derived active compounds can treat a vari-
ety of nutrients, including liver problems [46]. Plant-based med-
icines continue to be more successful than synthetic ones in 
treating a variety of ailments, even with advances in allopathic 
medicine [47]. Since ancient times, green medicines have been 
used to treat a wide range of disorders due to their low toxic-
ity and lower possibility of side effects [48]. Eighty percent of 
people use herbal treatments to cure illnesses, making plants 
an example of a source of medication [49]. Even when the 
biologically active components of plants are not fully known, 
they are generally used as medicines [50]. The effectiveness, 
safety and affordability of herbal treatments have led to their 
increased popularity in recent times. Medicinal plants are used 
as anticancer, antibacterial, anti-inflammatory, antiviral and an-
tioxidants in developing countries with poor hygienic infrastruc-
ture and health services, as well as with endemic infectious 
diseases [51]. There are fewer natural therapies for treatment 
than modern pharmaceuticals. According to modern research, 
standardized plant extracts can be used to treat a variety of dis-
eases [52]. Possible active plant compounds that are being used 
to create medicines [53]. While drug development is the pro-
cess of identifying and commercializing drugs, drug discovery 
is a technique for finding these potentially active compounds. 
Therefore, sources related to drug development and discovery 
are necessary to protect the body against a variety of infections, 
including liver problems.

Liver disorder management

Managing liver disease remains a significant challenge in 
modern medicine. Effective treatments for liver cirrhosis and 
chronic conditions often come with serious side effects. Cur-
rent therapies, including interferon, colchicine, penicillamine, 
and corticosteroids, can be particularly harsh on patients. There 
is no reliable and effective medication available that can fully 
prevent or treat liver diseases. As a result, researchers are in-
creasingly focusing on discovering hepatoprotective agents 
from natural sources. Herbal medicine has gained attention for 
its potential in supporting liver health and healing. Many tradi-
tional hepatoprotective remedies are widely used around the 
world, highlighting their importance. One well-known plant-
derived compound is silymarin, extracted from Silybum mari-
anum, which has demonstrated potential in treating liver ab-
normalities. Additionally, chronic viral hepatitis treatment often 
includes Phyllanthus amarus and Glycyrrhizin. In countries like 
China and Japan, certain herbs have shown significant benefits 
for liver health. Silymarin, a flavonolignan from S. marianum, 
is frequently used in healthcare for liver protection and has 
shown excellent results in experimental animal studies involv-
ing liver cirrhosis-induced toxins. Despite this, only about 1-2% 
of the estimated 25,000 to 500,000 plant species have been 

thoroughly studied for their hepatoprotective effects. Many 
plants have been evaluated for liver disorders, and herbal ex-
tracts from natural sources are crucial in recovering from liver 
toxicity. Although natural medicine has a long history of ad-
dressing liver issues, challenges remain, such as the need for 
standardization and comprehensive toxicity assessments. Anti-
oxidants, found in many medicinal plants, are known to combat 
liver diseases by reducing lipid peroxidation, neutralizing free 
radicals, and enhancing endogenous antioxidant levels. Plants 
containing phenolic acids and flavonoids are particularly no-
table for their antioxidant properties. Future research on hepa-
toprotective medicinal plants should focus on evaluating the 
safety of these compounds, especially concerning their impact 
on liver metabolism. In recent decades, herbal remedies have 
become increasingly significant in treating liver disorders. With 
their efficiency and safety, plant-based treatments offer a prom-
ising alternative for managing liver diseases. In-vivo and in-vitro 
studies on plant phenolics and flavonoids have shown excellent 
potential in preventing liver cirrhosis due to their strong antioxi-
dant properties.

Hepatoprotective agents

The blood concentration of serum biochemical components 
ALT, AST and ALP increases when hepatotoxic drugs are admin-
istered. These are commonly identified as indicators of hepato-
toxicity [65]. ALT is a more accurate measure of hepatotoxicity. 
In several animal models, CCl4 is commonly used to induce hep-
atotoxicity [66]. In animal models, elevated CCl4 causes signifi-
cant increases in the levels of enzymes such as AST, TB, ALP, and 
AST. When administered to toxic mice with CCl4, an effective 
hepatoprotective or antioxidant treatment reduces the level of 
enzymes in the blood. While plants are safe and harmless to use 
against liver problems, conventional medications are ineffective 
and have significant negative effects.

Popular herbal treatments have been used to treat liver dis-
eases, although few pharmaceutical products are more effec-
tive in treating liver difficulties. To investigate the pharmaco-
logical effects of ethnobotanically reported liver drugs, which 
are more beneficial for liver protection and medicinal develop-
ment, urgent research on medicinal plants is required [67].

For the human body to establish immunity and protect it-
self against various alterations related to reactive oxygen spe-
cies, antioxidants play a fundamental role. Lipid peroxidation is 
the common process that produces ROS, which damages cell 
membranes and inhibits enzyme function [68]. Oxidative stress 
is a contributing factor to a number of serious diseases and 
disorders, including diabetes, cancer, hyperlipidemias, athero-
sclerosis, neuronal degeneration, and hepatotomy. Fortunately, 
plants are a rich source of antioxidants that can successfully 
combat these problems [69].

Phytochemicals derived from plants are essential for improv-
ing human health [70]. Many of these phytochemicals can be 
used effectively to treat human ailments and have long-term 
positive effects on human health. In reality, oxidative stress is 
caused by the production of free radicals during metabolism 
and other activities, not by the antioxidant capacity of a bio-
logical system [71]. Foods and medicinal plants high in natural 
antioxidants, including phenolics, reduce the risk of this con-
dition. Nowadays, most food products are prohibited from 
containing artificial antioxidants due to their negative effects. 
However, due to their pharmacological properties and potential 
health benefits, the use of natural antioxidants in foods is gain-
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ing popularity [72].

While it is claimed that Ayurvedic medicines rarely cause 
side effects, there is not enough evidence to support this claim. 
The fact that Ayurvedic doctors are unaware of the possibility 
of combining this data for reporting is a likely cause. However, 
excessive use of Ayurvedic medicines can have negative ef-
fects. Plant secondary metabolites offer a variety of medicinal 
and pharmacological components. Phenolic compounds inhibit 
both antioxidants and free radical mediation mechanisms. The 
incredible advances in allopathic medicine have not resulted in 
the development of any hepatoprotective drugs. Plant-derived 
drugs are recognized to play an important role in the treatment 
of liver diseases [73]. Many natural remedies or conventional 
medications are being investigated for the treatment of liver 
disorders. The results indicate that the components found in 
herbs have antioxidant-related effects.

Since more than 80% of people around the world still de-
pend on traditional healthcare. The natural resources of Me-
dicinal and Aromatic Plants (MAP) are the focus of the WHO. In 
addition to introducing “wild” plants into agriculture, a strategic 
objective should be to monitor and classify MAP in their natural 
habitats. Natural resources must be observed and managed in 
typical contexts, as they are abundant but highly variable [75]. 
Synergistic interactions between phytomedical or herbal medi-
cines are very significant. The effectiveness of a preparation, es-
pecially when used in small quantities when necessary, is usu-
ally explained by synergism. The bioactivity or effectiveness of 
a component of an herbal mixture is often decreased when it is 
isolated from the mixture. This applies to phytomedicines made 
from multiple plants, as well as preparations made from a single 
plant. The use of fully or partially purified extracts with multiple 
active ingredients is essential for herbal medicines [76].

Treatment with carbon tetrachloride (CCl4), a colorless, 
odorless, volatile chemical, can cause hepatotoxicity in experi-
mental animals. Paracetamol, often known as acetaminophen, 
is widely used to reduce fever and pain. With a half-life of one 
to four hours, it begins between eleven and twenty-five minutes 
after oral administration [77]. Acute acetaminophen overdoses 
cause dangerous side effects and damage to major organs, in-
cluding the brain, liver, and kidneys. One of the main causes 
of acute liver failure in the West is paracetamol [78]. When 
paracetamol is taken in large quantities, glucuronidation and 
sulfur reactions occur, converting the drug into unreactive me-
tabolites in the liver. These metabolites will then be converted 
to N-acetyl-p-benzoquinoneimine, a reactive metabolite known 
to be toxic to the liver. The resulting metabolite causes severe 
damage to the cell membrane of liver tissue by covalently bind-
ing to its lipid and sulfhydryl groups.

According to the literature review, the combined use of two 
or more medicinal plants with comparable pharmacological ac-
tivity can have a powerful synergistic effect. CGX, consisting of 
thirteen herbal plants, is a commercially available remedy that 
was produced based on a traditional Chinese recipe. The name 
“CGX” means “liver cleansing.” The drug exhibits hepatothera-
peutic properties in animal models and is especially useful in 
the treatment of alcohol-induced liver damage, liver fibrosis, 
and hyperlipidemia [79]. CGX has demonstrated a high treat-
ment rate for beagle dogs in a toxicity study and is recommend-
ed for a number of liver conditions including chronic hepatitis 
type B. Jigrine CL is an additional herbal mixture produced by 
Hamdard Laboratories in Pakistan which contains eight thera-
peutic herbs used to treat liver conditions [80]. When exposed 

to rat-induced hepatic CCl4, the aqueous extracts of the three 
plants-L. japonica, A. capillaris, and S. marianum-effectively re-
store liver function [81]. The combination of Menthalongifolia, 
Cyperus rotundus and Zingiber officinale is widely used to treat 
a variety of gastrointestinal ailments, particularly in people with 
irritable bowel syndrome. Carthamus tinctorius, Radix Salviae 
Miltiorrhizae and Fructus Cartaegi were the three plants used in 
a study of herbal mixtures for cardiovascular purposes carried 
out by DSH Pharmaceutical Activity [82]. There is insufficient in-
formation on the combined therapeutic use of A. absinthium, S. 
marianum and Rheum emodi, despite reports on specific phar-
macological and biochemical effects.

Conclusion

In summary, the liver has a variety of roles in metabolism, 
detoxification, and bile generation, all of which highlight how 
vital it is to general health. Timely diagnosis and care are neces-
sary for complications originating from liver disease, including 
cirrhosis and jaundice. To prevent serious consequences and 
maintain liver function, early identification and targeted ther-
apy are essential components of an effective treatment plan.
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