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Abstract:

Hepatoprotective agents are those compounds, whitibate the liver injury caused by hepatotoxic rage
Hepatoprotective effects of plant drugs and heftwahulations are studied against chemicals (AlcpTl,
Beta galactosamine, Thioacetamide) and drugs (B@mol, Nimesulide, Antitubercular drugs like Isaid,
Rifampicin etc.) induced hepatotoxicity in rats anate as they virtually mimic any form of naturatigcurring
liver disease. All FDA approved NRTIs (Nucleosigearse transcriptase), NNRTIs (Non-nucleoside ssver
transcriptase inhibitor), and Pls(protease inhiitare associated with hepatotoxicity. Herbal druge
significant source of hepatoprotective drugs. Mand poly-herbal preparations have been used iowstiver
disorders. When compared with the allopathic meedidierbal drugs are more in number when it comes to
hepatoprotective activity. According to one estienatore than 700 mono and poly-herbal preparatioribe
form of decoction, tincture, tablets and capsutesifmore than 100 plants are in clinical use. Bgarstanding
the mechanism of hepatotoxicity and pathophysiolofjjepatotoxic agents the treatment can be made ve
effective and by knowing the mechanism of diseasgnession the drugs can be designed which tangset
steps to cure hepatic diseases.
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Introduction:
Hepatoprotective drugs are defined as the drugshwrievent liver diseases. Many times liver is dgedadue
to chemicals, alcohol consumption and becausewwfdieigs which are normally used for therapy. Chainic
driven liver damage is called hepatotoxicity. Sdemaged liver will lead to many pathological cormfis like
hepatitis, cholestasis, steatosis, granuloma etmyMof the conventional drugs have the potentiatdase
hepatic damage, in such circumstances herbal nmedicovide better therapy than conventional medierhen
it comes to the adverse drug reactions which aneezhby conventional medicine.
Liver:
Liver in normal adult weighs nearly three poundgroduces and secretes bile into intestinal luareh assists
in digestion of fat. Liver helps in purifying blood
Liver diseases:
Liver disease is a term for a collection of coradis, diseases and infections that affect the cedisues,
structures or functions of the livér.
Liver functions:
Liver identifies xenobiotics and metabolize thend amake them suitable for elimination. This involves
chemical transformation (a) decreasing lipid sditybi(b) change the biological activity. Mainly sroib
endoplasmic reticulum of liver principally partiajgs in metabolism. It is also called as metabdkaring
house of both exogenous and endogenous substabeoeg. metabolism takes place in 2 phases; Phasd | an
Phase Il. Phase | reactions involve oxidation, cddn, hydrolysis, hydration which makes them waigluble
and also generate metabolites which are more claélynactive and potentially toxic. Phase Il reanidakes
place in cytosol and involve conjugation with enelosgus compounds via transferase enzyme. A group of
enzymes are located in endoplasmic reticulum, knag/rrcytochrome Rso enzymes. Cytochrome By is a
terminal oxidase component of electron transpodirchit is not a single enzyme but consists of milfa

closely related to 50 isoforms, 6 of them metal@o89% of drugs®.*
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Etiological factors:

There is a great diversity of individual,& gene products which allows liver to perform oxidaton vast array

of chemicals in Phase I. Three important charastiesi of P4s5o system have role in drug induced toxicity.

Genetic variations (polymorphism) in CYP450 metabwolshould be considered when patients exhibit walus

sensitivity or resistance to drug effects at norduses.

Change in enzyme activity:

This depends on drug’s activity as either induaenbibitor. Enzyme inhibitors block metabolic adty of one

or several i enzymes, this effect is immediate. On the othedhaducers increasedg activity by increasing

its synthesié.other factors are:

Congenital birth defects or abnormalities of tivetipresent at birth.
Metabolic disorders or defects in basic body preess

Viral or bacterial infections.

Alcohol or poisoning by toxins.

Certain medications that are toxic to the liver.

Nutritional deficiencies.

Trauma or injury:

Hepatotoxicity leads to necrosis, cirrhosis, hdathepatic failure, chemical/drug induced hepatizity,

liver disorders due to impaired metabolic functions

Prevention:

* Avoiding toxic substances and excess alcohol copsom
» Eating a well balanced diet.

« Avoiding illegal drug use, especially sharing irjen equipment.
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Symptoms:
Jaundice, or yellowing of the skin. Darkened uritess of appetite, unusual weight loss or weighh,ga
vomiting, diarrhea, light colored stools, abdominain in upper right part of the stomach, Varicose
veins(enlarged blood vesséls)
Diagnosis:

» Liver function tests

* A complete blood count (CBC)

e Abdominal X-rays

» Ultrasound

* ERCP or Endoplasmic retrograde cholangiopancreapigyr

Abdominal CT scan or Abdominal MRI.

Mechanism of hepatotoxicity caused by different ages:
Damage to the liver is not due to the drug itseif to a toxic metabolite (N-acetyl-p-benzoquinongnie
NAPQI or NABQI) which is produced by cytochromadgd enzymes in the livetin overdoses large amount of
NAPQI is generated which overwhelm the detoxificatprocess and lead to damage to liver cells. dNacid
also plays role in inducing toxicififlhe mechanism of hepatotoxicity caused by NSAIDsevescumented to
be both idiosyncratic and dose dependant. Aspima g@henylbutazone are associated with intrinsic
hepatotoxicity; idiosyncratic reaction has beeroaisded with ibuprofen, sulindac, phenylbutazonexicam,
diclofenac and indomethacin. Enlarged liver isre side effect of long term steroid use in childten
Carbon tetrachloride:
Liver injury due to carbontetrachloride in rats wiast reported in19368 and has been widely and successfully

used by many investigators’ ! Carbontetrachloride is metabolized by cytochromesdin endoplasmic
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reticulum and mitochondria with the formation of IGQD ", a reactive oxidative free radical, which initgte

lipid peroxidation*

CCly, = CCIGs +0O

Administration of a single dose of CGko a rat produces, within 24 hrs, a centrilobulacmsis and fatty
changes® The poison reaches its maximum concentration ifiviee within 3 hrs of administration. Thereafter,
the level falls and by 24 hrs there is no G@ft in the liver.** The development of necrosis is associated with
leakage of hepatic enzymes into serum. Dose of,CCM to 3 ml/kg I.P.

Galactosamine:

Galactosamine produces diffuse type of liver injaiynulating viral hepatitis. It presumably disrugtse
synthesis of essential uridylate nucleotides raspin organelle injury and ultimately cell deaiepletion of
those nucleotides would impede the normal synth&sRNA and consequently would produce a decline in
protein synthesis. This mechanism of toxicity bsirapout an increase in cell membrane permeateiggihg to
enzyme leakage and eventually cell death. The stadis caused by galactosamine may be from its giamma
effects on bile ducts or ductules or canaliculantheane of hepatocytes Galactosamine decreaselehibolv

and its content i.e. bile salts, cholic acid andxyeholic acid. Galactosamine reduces the numbeviatifle
hepatocytes as well as rate of oxygen consumpiiose of D-Galactosamine: 400 mg/kg, [P.

Thioacetamide:

Thioacetamide interferes with the movement of RNAnf the nucleus to cytoplasm which may cause
membrane injury. A metabolite of thioacetamide ljogs s-oxide) is responsible for hepatic injury.
Thioacetamide reduce the number of viable hepadscys well as rate of oxygen consumption. It also
decreases the volume of bile and it's content biee salts, cholic acid and deoxycholic acid. Daxe
thioacetamide: 100 mg/kg, S.€.

Alcohol:
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The effects of ethanol have been suggested torbsudt of the enhanced generation of oxyfree radslidaring

its oxidation in liver. The peroxidation of membealipids results in loss of membrane structure iatebrity.
This results in elevated levels of j-glutamyl ta@gtidase, a membrane bound enzyme in serum. Hthano
inhibits glutathione peroxidase, decrease the iagtof catalase, superoxide dismutase, along witliéase in
levels of glutathione in liver. The decrease inwit of antioxidant enzymes superoxide dismutagetathione
peroxidase are speculated to be due to the damaaffegts of free radicals produced following ethano
exposure or alternatively could be due to a dieffact of acetaldehyde, formed by oxidation of etia*®
Alcohol pre-treatment stimulates the toxicity of IC@ue to increased production of toxic reactive malitds

of CCl 4, namely trichloro-methyl radical by the microsomaiked function oxidative system. This activated
radical binds covalently to the macromolecules amtlices peoxidative degradation of membrane ligftls
endoplasmic reticulum rich in polyunsaturated faityds. This lipid peroxidative degradation of bembranes

is the principle cause of hepatotoxity.

Paracetamol:

Paracetamol, a widely used analgesic and antigymatig, produces acute liver damage in high doses.
Paracetamol administration causes necrosis oféhgilobular hepatocytes characterized by nuclganpsis
and eosinophilic cytoplasm followed by large exoas$iepatic lesion. The covalent binding of N-at&ty
benzoquinoneimine, an oxidative product of paranetato sulphydryl groups of protein, result in tpi
peroxidative degradation of glutathione level ameréby, produces cell necrosis in the liver. Do$se o
Paracetamol: 1 gm/kg P.&: *°

Antitubercular drugs:

Though INH, Rifampicin and Pyrazinamide each igelit are potentially hepatotoxic, when given in
combination, their toxic effect is enhanced. INHnetabolized to monoacetyl hydrazine, which isHert
metabolized to a toxic product by cytochromgfeading to hepatotoxicity. Patients on concurréatmpicin

therapy have an increased incidence of hepatilisis has been postulated due to rifampicin-induced
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cytochrome P50 enzyme-induction, causing an increased productibthe toxic metabolites from acetyl

hydrazine (AcHz). Rifampicin also increases theahelism of INH to isonicotinic acid and hydrazibeth of

which are hepatotoxic. The plasma half life of Zdhetabolite of INH) is shortened by rifampicindafcHz

is quickly converted to its active metabolites bgreasing the oxidative elimination rate of AcHzieh is

related to the higher incidence of liver necrosasised by INH and rifampicin in combination. Rifakipi

induces hydrolysis pathway of INH metabolism inke thepatotoxic metabolite hydrazine. Pharmacokineti

interactions exist between rifampicin and pyraziiteemin tuberculosis patients, when these drugs are

administered concomitantly. Pyrazinamide decredse Iblood level of rifampicin by decreasing its

bioavailability and increasing its clearance. Pyramide, in combination with INH and rifampicin, @gars to

be associated with an increased incidence of hepatity. *°

Models to Evaluate Effect of Drugs on Liver

As liver is a multifunctional organ, a battery ofdr function tests are employed to evaluate tliecef drug

on liver, which are Non-invasive functional methods
1. Ascorbic acid content in urine

2. Pentobarbitone induced sleeping time

3. Bromosulphthaline clearance test

Biochemical analysis of blood for

a.SGPT (Serum glutamic—pyruvic transaminase)

b. SGOT(Serum glutamic-oxaloacetic transaminase)
c.Alkaline phosphatase

d.Serum bilirubin

e.Total proteins

Morphological test-Wet weight of liver/100 gm boagight

Figure:1 Biopsy of a normal liver
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Free radical scavengers
a.Glutathione

b.Lipid peroxidation
c.Superoxide dismutase
d.Catalase

f.Glutathione peroxidase

g.Histopathology of livet

Allopathic treatment:

Figure:2 Biopsy of a fatty liver

1.Ursodeoxycholic acid (Ursodiol):

The immunomodulatory effects of ursodeoxycholicdaare believed to involve decreased immunoglobulin
production by B lymphocytes, decreased interledkiand interleukin-2 production by T lymphocytes,
decreased expression of hepatocyte cell surfacebnag® HLA class | molecules and possibly stimulatd
the hepatocyte glucocorticoid receptor.

Clinical applications:

biliary cirrhosis, biliary disease secondary totydibrosis, nonalcoholic steatohepatitis, ididpatchronic
hepatitis, autoimmune hepatitis, primary scleroginglangitis, alcoholic hepatitis etc.

In recommended doses ursodeoxycholic acid be adtared for 3-4 months after which the patient sthdnd
reassessed for improvement in biochemical markignspatocellular pathology.

2. Pencillamine:

Penicillamine is a degradation product of penitilliut has no antimicrobial activity. It was firsolated in
1953 from the urine of a patient with liver diseage was receiving penicillin

Penicillamine chelates several metals includingpeoplead, iron, and mercury, forming stable watauble
complexes that are renally excreted. It also cosbirhemically with cystine to form a stable, sadyleadily

excreted complex. Penicillamine induces hepaticatieghionein, which may bind and sequester coppea i
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nontoxic form. It may also have antifibrotic effecas it inhibits lysyl oxidase, an enzyme neces$ary
collagen synthesis and directly binds to collagénil$, preventing cross-linking into stable cokeygfibres.

However, its efficacy as an antifibrotic agent umfans is doubtful and it has not been evaluatedtterinary

medicine. Penicillamine may have immunomodulatoffeats and has been demonstrated to reduce IgM

rheumatoid factor in humans with rheumatoid arthriHowever, its mechanism of action in this digeas
remains uncertain.

Clinical applications:

Copper-storage hepatopathy (e.g., Bedlington Trsjrikead toxicity, cystine urolithiasis etc.

Dosage and formulations:

For management of copper associated hepatopatiyseaof 10-15 mg/kg quarterly 12 hours PO is gieen
empty stomach. However if GIT adverse effects apegenced, those reactions may be reduced ifgivien
with food, although absorption may be reduted.

Herbal treatment:

These are generally classified into 3 categori¢gsoui any strict delineation amongst them.

1. Anti hepatotoxic agents:

These generally antagonise the effects of any b&pah causing hepatitis or any liver disorder medse.

2. Hepatotropic agents:

These generally support or promote the healingge®of the liver. In practice these two activitasnot be
easily distinguished from each other.

3. Hepatoprotective agents:

These generally prevent various types of liveraitms prophilactically.

In general any hepatoprotective agent can act analnepatotoxic or hepatotropic agent but the vieesa is

always not true.
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S.no | Plant Animal P Value, Model Author

1. | Abutilon indicum'® Wistar albino rats <0.01 cgl E. Porchezhiast.al.

2. | Aegle marmelos™ Cross breed albino mice | <0.01 | CCls C.Rajasekarast.al.

3. |AervalanataLinn?! Wistar rats <0.001 | Paracetamo| Manokaraet.gl.

4. | Annona squamosa Linn.?* |Wistar strains of rats <0.01 Isoniazid+ |[Mohamed Saleem T

rifampicin et.al.

5. | Anogeissus latifolia® Albino rats of Wistar strain| <0.05 | CCls lbrahim Met.al.

6. | Capparis decudua® Wistar albino rats <0.001 | CCly S.AAli et.al.

7. | Chamomile capitula® Albino rats <0.001 | Paracetamol A K Guptal.

8. Curcuma longa®® Sprague Dawley rats <0.05 ParacetamolSomchit M.Net.al.

9. |Embeliaribes” Albino mice <0.05 Paracetamo| N Tabassairal.

10. |Leucasciliata® Albino rats <0.001 CGl M N. Qureshiet.al.

11. |Momordica charantia |Wistar albino rats <0.01 CLl Chaudhari B. Pet.al.
Linn.

12. | Plumbago zeylanica |Wistar rats <0.05 CCl, Sushil kumaet.al.
Linn. %

13. | Premna serratifolia® Albino rats of Wistar strain| <0.001 | CCly R.Vadivuet.al.

14. | Pterocarpus marsupium> |Wistar albino rats <0.01 Cgl V. Krishnaet.al.

15. | Rhododendron Wistar albino rats angk0.05 CCl T. Prakastet.al.
arboreum® albino mice

16. | Saccharum officianarum® |Wistar strain albino rats <0.05 | Ethyl alcohol [Bhavik A. Patekt.al.

17. | Sarcostemma Albino rats <0.001 CGl M. G. sethurama
brevistigma® etal.

18. |ScopariadulcisL.* Swiss albino mice <0.05 |CCl MJ Nanjanet.al.

19. | Spondias pinnata® Wistar albino rats <0.01 Cgl N. Jaya rajiet.al.

20. |Weddlia calendulaceaL.** |Albino rats <0.05 |CCl P.Murugaiaret.al.
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