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Keywords: ABSTRACT
Liver damage diseases, The liver is a large orange, which is situated in the right side
hepato protective, natural of the belly. Its weight is about 3 pound and it reddish-
products. brown in colour. The liver is protect by the rib cage and it
For Correspondence: has two large section, called as right and left lobes. The
Yogita P. Patil liver is essential for digesting food. Liver disease can be
TSPM's, Trimurti Institute of genetic or also caused by different factors that damage liver.
Pharmacy, Jal?nadoi; Maharashra, The liver can be damage by viruses. The injury of liver cell

is caused by toxic chemical such as carbon tetrachloride,
anti- biotic, thioacetamide, etc. also by consuming large
amount of alcohol. The liver diseases can be treated by
using herbal medicines [which is naturally obtained by
plants] hepatoxicity is the chemical liver damage. Drug
induced liver injury is a cause of acute and chronic liver
disease. The chemical which cause liver injury is called as
hepatotoxins. The herbal remedies are used to relieving
liver disorders. Therefore, hepato protective natural
products such as cranberries, grapes cactus pear fruit which
consumed by humans, curcuma longa, solanum nigrum,
phyllanthus niruri, Ginkgo biloba. Linn is reviewed.
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INTRODUCTION:

The liver is a large, meaty organ which is present on the right side of belly. The liver also
detoxifies chemical and metabolizes drugs. The liver secretes bileat the ends of the intestine the
liver also makes proteins which is important for blood clotting and other functions.!!
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Figure 1: Structure of Liver.

The function of liver :-

I. Carbohydrate metabolism-

The livers performthe important role in maining plasma glucose leves. After a meal, when

the levels of plasma glucose increase, glucose is converted to glucose for storage under. The

influence of the hormone insulin. Later,When the glucose level decreases, the hormone

glucose stimulates conversion of glucose into glucose again, to keeping the level up to

normal range.[!

I. Fat metabolism -
Stored fat can be converted to a form in which it can be used by the tissues to provide energy.?!
Il. Protein metabolism-

Deamination of amino acids: This process removes the nitrogenous portion from excess amino
acids; urea is formed from this nitrogenous portion and is excreted in urine. Breaks down nucleic acids
such as genetic material DNA to form uric acid, which is excreted in the urine.[!

111.Synthesis of plasma proteins
The liver produce 90% of the plasma proteins contained in the blood stream including aloumins,

globulins and blood clotting factors.!!
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IV.Detoxification of drugs and toxic substances —

1)

These includes ethanol (alcohol), waste products & microbial toxins some drugs are
extensively inactivated by the liver and therefore they are not more effective when given by
mouth (orally), e.g- glyceryl trinitrate. This is because after absorption form the alimentary
tract, they pass in the blood to the liver, when they are largely metabolized, the levels in the
blood leaving the liver and then entering in the systemic circulation are to achieve
therapeutic effects. This is called as ‘first — pass metabolism’.[
Storage —
Liver stored the substances include-

1.Glycogen

2. Fat-soluble vitamin- A,D,E,K

3. lron, copper

4.Some water- soluble vitamins, e.g- vitamin
Types of liver diseases-
Acute hepatitis —
Avreas of necrosis develop as groups of hepatocytes die and the eventual outcome depends on
the size and number of these areas.?! Causes of the damage may be a variety of conditions ,
including ;

1. Viral infections

2. Toxic substances

3. Circulatory disturbances
Viral hepatitis-
Viral infections are the most common cause of acute liver dysfunction & different types are
recognised. The types are disitinguished serologically i.eby the antibodies produced the
infection. The severity of the disease caused by the different virus types. The viruses enter
the liver cells, causing degenerative changer. An inflammatory reaction ensues, accompanied
by production of an exudates containing lymphocytes, plasma cells & granulocytes. There is
reactive hyperplasia of the hepatic macrophages (kupffer cells) in the walls of the

sinusoids.[?!
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1) Hepatitis A —
It previously known as ‘infectious hepatitis’, this type often occurs as epidemics in all parts
of the world. It affects mainly childrenand young adults but is often asymptotic (subclinical
disease). In both situation, antibodies, develop, conferring lifelong immunity, us t030% of
adults have antibodies to this virus without any history of the disease infection is spread by
the faecal — oral route, eg — contaminated hands , food , water and fomites. !

I1) Hepatitis B-
Previously known as ‘serum hepatitis’, infection occurs at any age but mostly in adults.
The incubation period is between 50 and 180 days.
The virus enters the blood and is spread by contaminated blood and blood products, People
at greatest risk of infection are those who come in contact with blood and blood products in
the course of their work eg- health care workers. The virus is also spread by body fluids, i.e ,
saliva, semen and vaginal secretions , and by transmission from mother to fetus (vertical
transmission ). Others at risk include those in contact with potentially contaminated needles,
eg- intravenous drug users & tattooists & men who have sex with men. Antibodies are
formed and immunity persists after recovery.?!

111) Hepatitis C -
The virus is spread by blood & blood products, which accounted for the infection of many
people with haemophilia. In countries where blood products are routinely screened for the
virus, Including the UK , this route of transmission is now rare , although hepatitis
(remains prevalent in intravenous drug users (50-60%) infection is usually diagnosed later in
life when cirrhosis or chronic liver failure becomes evident.?!

IV)Hepatitis D —
This virus contains no RNA and can replicate only in the presence of hepatitis B virus. It
most often infects intravenous drug users who already have hepatitis B but also affects
others with hepatitis B.[?]

V) Hepatitis E-
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This is clinically similar to hepatitis A and is spread by the faecal — oral route, usually by
contaminated water. Unlike hepatitis A, if it is contracted during pregnancy, 20% of cases
develop acute liver failure that is often fatal.[?!

2) Chronic hepatitis-
This is defined as any form of hepatitis that persists for more than 6 months. It may be

caused by viruses, alcohol or drugs but sometimes the cause is unknown.

Mild, persistent inflammation may follow acute viral hepatitis. There may be continuining
progressive inflammation with cell necrosis and formation of fibrous tissue that may lead to
cirrhosis of the liver.[?!

3) Cirrhosis of the liver-

This is the result of long- term injury caused by a variety of agents. The most common
causes are-

1. Hepatitis B &C infections.

2. Excessive alcohol consumption.

3. Recurrent obstruction of the biliary tract.

Chronic liver damage results in inflammation & necrosis; in time, affected tissue is replaced
with fibrous tissue. Hyperplasia of hepatocytes occurs in areas. Attempt to compensate for
destroyed cells, which leads to formation of nodules. The normal structure of the liver
lobules becomes increasingly abnormal, usually over several years, which interferes with
blood flow resulting in portal hypertension and its consequence and impairment of liver cell
function.?!

Changes in Hepatic Drugs Disposing in Cirrhosis :-

As most drugs are not tested in patients with end-stage liver disease, change in PK,
pharmacodynamic (PD) and drug metabolism in liver disease are often extrapolated from
subjects with mild or well compensated hepatic impairment.#*°! As a growing number of
agents are thought to cause DILI via genetic or acquired polymorphism in cytochrome P450
cytochromes, HLA haplotypes, acetylator status or other metabolism pathway, 24 caution

is applied to the use of several drugs in cirrhosis given the altered handling and clearance of
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these agents. However, few instances of DILI have been directly attributed to the altered
PK/PD of cirrhosis.l*!] Even acetaminophen (in small doses) can be given safely in ESLD.[*Z]
For most drugs acting through what we believe are idiosyncratic (unpredictable) mechanism

leading to reactive

Drug Tnderlying liver disease

Methotretate Alcoholic liver dizsease, steatohepatitis

Eifampin Primary biliary cirrhosis

HAART Hepatitiz B/C

Truprofen Hepatitis C

Ant1-TB medications Hepatitiz BS/C

Oral contraseptives Women with liver tumours, jaundice during pregnancy
Idethimazale Hepatitiz B

Yitamins & Alcoholic liver disease

Drugs contraindicated in liver disease.

1. Methotrexate Niacin Naltrexone
Metformin Pemoline Tolcapone
Statins
Tacrine (if prior jaundice)
Felbamate
Ticlopidine Clonazepam Zalcitabine
Gefibroxil Terbinafin

Rosiglitazone (if prior troglitazone jaundice)

© ®o® N o g b~ w DN

Pioglitazone (if prior troglitazone jaundice)

[EEN
o

. Phenelzine

[EEN
[EEN

. Dantrolene

[EEN
N

. Valproic acid

[EEN
w

. Conjugated oestrogens Fenofibrate
. Methyldopa

[ N
[ 2 BN SN

. Bosentan
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Metabolites or other potentially hepatotoxic intermediaries. It is not known if hepatic
impairment increases the risk. An intriguing analysis of cases from the DILIN network
suggests that the daily dose of a drug has importance, even in idiosyncratic DILI where
injury has heretofore been considered independent of dose. Drug given in a dose of 10 mg or
less were noted to be less likely to cause acute DILI compared to drugs given in doses of 50
mg or more.l**l One might conclude that the use of a lower milligrams drug would be safer

in cirrhosis where clearance may be reduced, although this remains the mainstay of

drug use in this setting, pending the development of a sensitive biomarker to predict DILI in
cirrhosis.

It seems dear that since we first tackled this issue several years ago,!*°! there are still many
clinical situations where potentially hepatotoxic agents are used in CLD patients and that
physicians contemplating prescribing drugs under these circumstamstances are still at odds

with the prescribing information and warnings contained in the package insert.

Drugs for which lower doses are recommended in cirrhosis

Fluoxetine Lamotrigine Risperidone Losartan Valproic acid Indinavir Tramadol Duloxetine
Letrozole Modafinil Cetrizine Theophylline Nimodipine Bupropion Moricizine Sertraline

Repaglinide

Frequently in the package insert. Frequently they feel uncomfortable or unwilling to go
against manufactures and FDA recommendation sometimes to the detriments of their
patients. Withholding a potentially beneficial drug from a patient example, where the labeled
contraindication to their use limits or prevents their clinical benefits from being enjoyed by
hypercholesterolaemic CLD patients who would otherwise be candidates for their
cardiovascular disease reducing effects.[*647]

He patotoxicity -

The liver plays an imp_ortant role in transforming and clearing chemicals & is susceptible to
the toxicity from these agents certain medicinal agents , when taken in overdoses may cause
injury of the organ other chemical agents, those are used in laboratories and industries,
natural chemicals & herbal remedies can also produce hepatotixecity acetaminophen is also

another example of hepatotoxicity.!*!
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e Sing and symptoms of hepatotoxicity -1
e Yellowish of the skin and whites of the eyes

e ltching

Abdominal pain in the upper right portion of the abdomen.

Fatigue

Nausea and vomiting
e Rash
e Fever

Case-

Toxic hepatitis can be caused by
 Alcohol:- heavy drinking over many year can cause alcoholic hepatititis.
The inflammation can cause due to over intake of alcohol which leads to liver failure.
» Over-the-counter pain relievers:-
Nonprescription pain relievers such as acetaminophen, aspirin, ibuprofen can damage liver,
especially if taken combined with alcohol.
 Herbs and supplements:-
Some herbs considered dangerous to the liver include Aloe vera, Cascara, Comfrey and Ephedra.
* Industrial chemicals:-
Common chemicals that can cause liver damage include the dry cleaning solvent carbon
tetrachloride, a substance called polychlorinated biphenyls.t-!

Medications:-

There are so many drugs and chemicals that are used to treat the liver diseases. The
best known medications that can damage the liver is acetaminophen, also known as
Tylenol.[*2]

Alcoholic liver diseases -
Alcoholic livers diseases can cause by the overconsumption of alcohol, including fatty liver,
alcoholic hepatitis and chronic hepatitis with liver fibrosis or cirrhsosis. It is the major cause

of liver disease in western countries.**
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Allopathic medicine can also induce hepatotoxicity [13]

Chemicals

Consequence

e Amoxicillin

Moderate rise in SGOT and SGPT level, hepatic
dysfunction cluding Jaundice, hepatic cholestasis and
acute cytolytic

epatitis.

e Acetaminophen

a

Cytochrome P-450-2E1 generates a toxic metabolite NAPQI

nd this produces hepatic necrosis.

eErythromycin

eRifampin

eFluconazole

C

It can increased level of SGPT, SGOT, hepatocellular
or holestatic hepatitis with or without Jaundice.
Hepatitis, hyperbilirubinemia and cholestasis.
Elevated transaminase level, hepatitis, cholestasis

and fulminant hepatic failure.

eChlorpromazine Hepatitis infection with laboratory features of obstruction
Jaundice.

e Isoniazid Serum transaminase level elevation, severe and fatal hepatitis.

eDiclofenac ALT and AST level elevation, Liver necrosis, Jaundice

& Fulminant hepatitis.

Alcoholic fatty liver:-

Fatty liver is the accumulation of fatty acids in liver cells. These can be seen as fatty

globules. Alcoholism causes development of large fatty globules throughout the liver due to

heavy drinking.*® Alcohol is metabolized by alcohol dehydrogenase (ADH) into

acetaldehyde, then further metabolized by aldehyde dehydrogenase (ALDH) into acetic acid,

which is finally oxidized into carbon dioxide(CO2) and water s(H20).

[16]
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This process generated NADH and increases the NADH/NAD+ ratio. A higher NADH
concentration induces fatty acid synthesis while a decreased NAD level results in decreased

fatty acid oxidation

Ethanol
consumption

90-100%

[ Fatty liver ] 30-40%

Abst incy// \

[ Liver fibrosis J
=

\ 10-20% 10-309%
Abstinence
\

~ ~

Alcoholic A Liver
hepatitis cirrhosis

. . Liver
chentyJ failure 3—-10%
I Death kf - | HCC l

Figure 2: Physiological potential of cytokines and liver damages
Alcoholic cirrhosis (AC):-

Cirrhosis is a late stage of serious liver disease marked by inflammation fibrosis and
damaged membranes preventing detoxification of chemicals in the body, ending in scarring
and necrosis.
Acetaldehyde may be responsible for alcohol induced fibrosis by stimulating collagen
deposition by hepatic stellate cells.[”]

1. Liverenlargement

2. Jaundice (yellowing)

3. Pain
4. Tenderness

Liver Injury Cause By Drugs:-
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Many drugs affect the way the liver functions, damage it,or do both.(See also Drugs and the
Liver.) Some drugs,such as stains(used to treat high cholesterol levels), can increase the

levels of liver enzymes and cause liver damage (usually minor)but no symptoms.

A very few drugs damage the liver enough to cause symptoms, such as jaundice, abdominal pain,
itching, and a tendency to bruise and bleed.!’!

Risk Factor:-

1. Age 18 years or over

2. Obesity

3. pregnancy

4. consumption ofalcohol

5. A genetic make- up thst makes people more susceptible to a drug’s effects.[**]

Prevention:-

When some drugs that can damage the liver (such as statins) are used, doctors sometimes
regularly do blood tests to monitor liver enzymes levels. Such monitoring may detect
problems early and help prevent liver damage. For most drugs, monitoring liver enzymes
levels is not done.!*!

Treatment-
1. Stopping the drug

2. Administration of antidote if available
3. Sometimes liver transplantation
4. Usually, stopping the drug results in recovery. Drugs to relieve symptoms such as
itching can be used.
Only a few drugs have antidotes. For examples, acetylcysteine can be used if people have

taken an overdose of acetaminophen.[**!

Medicinal Herbs and the Liver-
Pyrrolizidine alkaloids:- Hundreds of herbs contain pyrrolizidine alkaloids, which may
damage the liver. These herbs include borage, comfrey, and certain Chinese herbs, such as zi

cao (groomwell), kuan dong hua (coltsfoot), qgian li guang (liferoot), and pei lan
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(Eupatorium). Some herbs used to make teas contain pyrrolizidine alkaloids. Sometimes

milk, honey, and cereals are contaminated with pyrrolizidine alkaloids, which are then
consumed unknowing.

Table 4:- List of medicinal plants used to protect liver damage disease.

Common Scientific Family Part used Dose Toxicant
Name Name
Azadirachta Meliaceae Aerial Oral administration Paracetamol,
Neem Indica parts extract of 100- Thioacetamide
200 mg/kg
Curcuma | Zingiberaceae | Rhizome Oral Paracetamol
Haldi longa administration
extract (100-
200 mg/kg)
Ecliptaalba | Asteraceae Leaves, Oral Carbon
Bhringraj Flowers administration tetrachloride
extract (200-
400 mg/kg)
Phyllanthus | Euphorbiacea Fruits Orally Paracetamol
Amla embellica e administered 100
mg &200 mg/kg
Withania Solanaceae Leaves 100 mg/kg p.o Carbon
Ashwagandha | somnifera tetrachloride
Maiden Ginkgo Ginkgoaceae Leaves 25 mg/kg & 50 Carbon
hair biloba & bark mg/kg i.p tetrachloride
tree
Punarnava | Nytaginaeae Dried Oral Alcohol
Rakta herb administration
punarnava dose of
200
400 mg/kg

Pyrrolizidine alkaloids can damage the liver gradually if small amounts are consumed for a
long time. Damage can occur more quickly if a large amount is consumed. The hepatic veins
may become clogged, blocking blood flow out of the liver.

Other Herbs:- Liver damage may also result from herbs such as Atractylis gummifera,

Camellia sinensis (used to make green and black teas), celandine (in the poppy family),
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chaparral, germander, jin bu huan, kava, ma huang (Ephedra), mistletoe, pennyroyal oil
(used to make teas), and syo-saiko-to (a mixture of herbs).[*?]
HERBAL DRUGS TREATMENT -

The Indian traditional medicine like Ayurvedic, Siddha, and Unani are basically used the

plant materials. Herbal drugs have gained importance and popularity due to their safety,

efficacy and cost effectiveness. Several Indian medicinal plants are used in the treatment of

liver diseases.?

Figure7:Solanum Nigrum  Figure 8: Phyllanthus Embellica
CONCLUSION:

Chronic hepatic diseases stand as one of the foremost health troubles worldwide, with liver

cirrhosis and drug induced liver injury accounting ninth leading cause of death in india and
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developing countries. Thrapies developed along the principles of western medicine are often
limited in efficacy, carry the risk of adverse effects, and are often too costly, especially for
the developing world. Therefore, treating liver diseases with plant-derived compounds which
are accessible and do not require laborious pharmaceutical synthesis seems highly attractive.
In this review article, an attempt has been made to complile the reported hepato-protective
plants from India and abroad and may be useful to the health professionals, scientist and
scholars working the field of pharmacology and therapeutics to develop evidence-based

alternative medicine to cure different kinds of liver diseases in man and animals.
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