A Reviaew of PlantsUsad in the Treatment of
Liver Disease: Part 1

by Scott L uper, N.D.

Abstract

Botanicals have been used traditionally by herbalists and indigenous healers
worldwide for the prevention and treatment of liver disease. Clinical research in this
century has confirmed the efficacy of several plants in the treatment of liver disease.
Basic scientific research has uncovered the mechanisms by which some plants afford
their therapeutic effects. Silybum marianum (milk thistle) has been shown to have clini-
cal applications in the treatment of toxic hepatitis, fatty liver, cirrhosis, ischemic injury,
radiation toxicity, and viral hepatitis via its antioxidative, anti-lipid peroxidative, antifibrotic,
anti-inflammatory, immunomodulating, and liver regenerating effects. Picrorhiza kurroa,
though less well researched than Silybum, appears to have similar applications and
mechanisms of action. When compared with Silybum, the hepatoprotective effect of
Picrorhiza was found to be similar, or in many cases superior, to the effect of Silybum.
(Altern Med Rev 1998;3(6):410-421)

I ntroduction

Treatment options for common liver diseases such as cirrhosis, fatty liver, and chronic
hepatitis are problematic. The effectiveness of treatments such as interferon, colchicine, peni-
cillamine, and corticosteroids are inconsistent at best and the incidence of side-effects pro-
found. All too often the treatment is worse than the disease. Conservative physicians often
counsel watchful waiting for many of their patients, waiting in fact for the time when the dis-
ease has progressed to the point that warrants the use of heroic measures. Physicians and pa-
tients are in need of effective therapeutic agents with a low incidence of side-effects. Plants
potentially constitute such a group.

In recent years many researchers have examined the effects of plants used traditionally
by indigenous healers and herbalists to support liver function and treat diseases of the liver. In
most cases, research has confirmed traditional experience and wisdom by discovering the mecha
nisms and modes of action of these plants aswell asreaffirming the therapeutic effectiveness of
certain plants or plant extractsin clinical studies.

Several hundred plants have been examined for usein awide variety of liver disorders.
Just a handful have been fairly well researched. The latter category of plantsinclude: Slybum
marianum (milk thistle), Picrorhiza kurroa (kutkin), Curcumalonga (turmeric), Camelliasinensis
(green tea), Chelidonium majus (greater celandine), Glycyrrhiza glabra (licorice), and Allium
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sativa (garlic). Thisreview will bedivided into
two parts. Slybum marianum and Picrorhiza
kurroa, will bereviewed in Part One. Curcuma
longa, Camellia sinensis, Chelidoniummajus,
Glycyrrhiza glabra, and Allium sativa will be
reviewed in Part Two.

Silybum marianum (milk thistle)
Slybum marianum is currently the

most well researched plant in the treatment of

liver disease (with over

in the treatment of chronic or acute liver dis-
ease, as well as protecting the liver against
toxicity.

Active Constituents
The active constituents of milk thistle
are flavonolignans including silybin,
silydianin, and silychristine, collectively
known as silymarin. Silybin (Figure 2) isthe
component with the greatest degree of biologi-
cal activity, and milk

450 published peer re-
view papers). Thegenus
Silybum is amember of
the daisy family
(Compositae). The plant
itself is a stout thistle,
growing one to three
meterstall inrocky soils,
with large purple flow-
ering heads (Figure 1).
Theleavesare character-
ized by distinct white
“milky” veins that give
the plant its common
name.

History, Early Authors

Silybum is cited
as one of the oldest
known herbal medi-
cines. Dioscoresfirst de-
scribed the plant. In Ro-
man times, Pliny the El-
der (A.D. 77), a noted
naturalist, described the
medicinal uses of milk

Figure1l. Milk Thistle

thistle extracts are usu-
ally standardized to con-
tain 70-80 percent
silybin. Silymarin is
found in the entire plant
but is concentrated in
the fruit and seeds.
Silybum seedsalso con-
tain betaine (a proven
hepatoprotector) and es-
sential fatty acids,
which may contributeto
silymarin’s anti-inflam-
matory effect.

Pharmacokinetics
Silymarin is not water
soluble and so cannot be
taken asatea. Itistypi-
cally administered asan
encapsulated standard-
ized extract. The absorp-
tion with oral adminis-
trationisrather low with
only two to three per-
cent of theslybinrecov-
eredin 24 hoursfromrat

thistle, indicating it was
“excellent for carrying
off bile.”* Culpeper (1650) wrote of its effec-
tiveness in removing obstructions of the liver
and spleen.? But it has been relatively recent
clinical research, especialy in Germany, which
has brought the use of Silybum to prominence

bile.3# The peak plasma
levels after an oral dose are achieved in four
to six hours in both animals and humans.®®
Silymarin is cleared from the body predomi-
nantly via the bile and to a lesser extent the
kidney. The clearance half-life is six to eight
hours.®
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Figure2. Silybin

oneseriesof 18 patientstreated
with silymarin, all patients sur-
vived except one particularly
high-dose suicide. The authors
concluded, “ Administration of
silymarin even up to 48 hours
after mushroom ingestion ap-
pears to be an effective mea-
sure to prevent severe liver
damage in Amanita phalloides

Clinical Indications

Mushroom Poisoning: The most re-
markable use of silymarin isin the treatment
of Amanitamushroom poisoning. TheAmanita
genus is widespread in Europe and North
America, and severa species are considered
choice by mushroom collectors. Unfortunately,
the genus also contains several of the most
toxic mushroomsin existence. Amanitamush-
rooms possess two extremely powerful
hepatotoxins, amanitin and phalloidin (the
L D50 of amanitinis 0.1 mg/kg body weight).
Historically, the accidental ingestion of mush-
rooms containing these toxins resultsin about
60 cases of poisoning per year in the United
States and Europe, with a mortality rate of
about 30 percent.®

In mice, silymarin was 100 percent
effective in preventing liver toxicity if given
before or up to ten minutes after Amanitatoxin
poisoning. Severe liver damage (and death)
was avoided if silymarin was administered
within 24 hours.” In a study with dogs (who
model human Amanita poisoning quite well),
none of the dogs died when given silymarin
5-24 hours after ingesting an LD50 dose of
Amanita phalloides (85 mg/kg). In compari-
son, untreated dogs experienced a mortality
rate of 33 percent. Liver enzyme studies and
liver biopsiesin the controls and treated dogs
demonstrated a significant hepatoprotective
effect for the silymarin.®

The hepatoprotective effects of
silymarinin humansafter ingestion of Amanita
toxins have been repeatedly demonstrated. In

poisoning.”  In a 1995 study of
41 mushroom poisoning victims, nonediedin
the group which included silymarin in the
treatment regimen.®
A 1996 report made the case that
silymarin may be useful even three days post
toxification. A family of four poisoned by
Amanitamushroomswas admitted to the hos-
pital with severe liver damage. Although all
were treated with standard therapy, there was
a worsening of the clinical picture until the
third day, when it was decided to add silybin
dihemisuccinate by intravenous route to the
therapy. After the beginning of silybin admin-
istration the patients showed afavorable course
with arapid resolution of the clinical picture,
although the prognosis appeared severe on the
basi s of hepatochemical examination results.©
A particularly dramatic case of avery
severe accidental poisoning in a seven-year-
old girl resultedin her entering ahepatic coma.
The authors reported the girl’s survival was
due in large part to treatment with silymarin
in combination with high doses of
G-penicillin.®
General Hepatoprotective: Many
studies have demonstrated the beneficial
hepatoprotective effects of treatment with
silymarin. In aFinnish military hospital study
on consecutive patients with elevated serum
liver enzymes (mostly due to ethanol
ingestion), 420 mg/day silymarin was found
to significantly lower liver enzymes—aspartate
aminotransferase (AST), alanine amino-
transferase (ALT) — after four weeks.
Histologic examination of liver biopsies also
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demonstrated a statistically significant
improvement.?

In an Italian study of 20 patients with
chronic active hepatitis, 240 mg/day of silybin-
phosphatidylcholine complex for only seven
days was found to significantly lower serum
liver enzymes — AST, ALT, gamma-glutamyl
transferase (GGT), alkaline phosphatase, and
total bilirubin.®

In a Hungarian study of 36 patients
with chronic alcoholic liver disease, 420 mg/
day of silymarin resulted in a normalization
inserum liver enzymes (AST,ALT, GGT), to-
tal bilirubin, and animprovement in the histo-
logical examination of liver biopsies after six
months of treatment. In addition, procollagen
I11 peptides (amarker of activefibrosis) were
found to be significantly decreased in the treat-
ment group.*

In an Austrian study involving 170
patients with liver cirrhosis, 420 mg/day of
silymarinfor an average of 41 monthsresulted
inasignificant improvement in survival (58%
in silymarin-treated patients and 39% in the
placebo group (P=0.036)). No side-effects of
silymarin were noted in this study® or in
others cited above.

Not every study found abeneficial ef-
fect of silymarin administration. In a French
study on 116 patients with histologically
proven alcoholic hepatitis, 420 mg/day of
silymarin for three months was not found to
significantly alter the course of the disease.
Both the treated and the placebo groups had
similar rates of abstinence (46%), and signifi-
cant improvement in the score of alcoholic
hepatitis and serum amino transferase activ-
ity, irrespective of treatment with silymarin or
placebo. Four patients died of hepatic failure
during thetria, onein thetreatment group and
threeinthe placebo group (not statistically sig-
nificant). As usual, no side-effects were
noted.*®

It is interesting to note that while
silymarin has been shown to have a profound
hepatoprotective effect on chronic exposure

to ethanal, it has no direct effect on ethanol
metabolism. When studied, silybin had no ef-
fect on reducing blood ethanol levels or the
rate at which ethanol is removed from the
body.’

M echanism of Action

Silymarin has been reported to protect
liver cells from a wide variety of toxins, in-
cluding acetaminophen, ethanol, carbon tetra-
chloride, and D-galactosamine.®23 Silymarin
has also been found to protect liver cellsfrom
ischemic injury,?* radiation,® iron toxicity,?
and viral hepatitis.?’

The mechanisms which provide
silymarin’s hepatoprotective effects are many
and varied, and include antioxidation,>262
anti-lipid peroxidation,'*?2 enhanced detoxi-
fication,®-32 and protection against glutathione
depletion.®*Z Silymarin has been found to in-
hibit the formation of leukotrienesfrom poly-
unsaturated fatty acids in the liver, viaitsin-
hibition of the enzyme lipoxygenase. These
leukotrienes are known to be some of the most
damaging chemicals found in man.*

Studies also demonstrated that
silymarinincreased hepatocyte protein synthe-
sis,*3¢ decreased the activity of tumor promo-
ters,®” stabilized mast cells,*® modulated im-
mune functions,*“° and was anti-inflam-
matory*++ and antifibrotic.*

Stimulation of Liver Regeneration:
One of the mechanisms to explain the ability
of silymarin to stimulate the regeneration of
hepatic tissue is the increase in protein
synthesis in damaged livers. In both in vivo
and invitro experiments, significant increases
in the formation of ribosomes and DNA
synthesis were measured in addition to the
increasein protein synthesis. Interestingly, the
increased protein synthesiswas only measured
in damaged livers (partial hepectomy), not in
controls.* The mechanism of increased protein
synthesis is currently not known but some
authors speculate silymarin imitates a
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physiologic regulator, so thesilybinfitsinto a
specific binding site on the polymerase, thus
stimulating ribosome formation.

The potential for stimulation of pro-
tein synthesis by silymarin was investigated
in malignant liver tissue, and no increases in
protein synthesis, ribosomeformation, or DNA
synthesiswerefound in malignant cell lines.*

Anti-inflammatory Effects. The main-
stays of the current medical management of
nonviral chronic hepatitisareimmunosuppres-
sive/anti-inflammatory medications (e.g.,
prednisone, azathioprine). While use of these
drugs may be lifesaving, long-term use may
result in debilitating, life-threatening side-ef-
fects. Doctors and patients need safe and ef-
fective alternative anti-inflammatory medica-
tions. Botanical anti-inflammatories may con-
stitute such a group.

Silymarin has been shown to have sig-
nificant anti-inflammatory effects on hepatic
tissue. Several studies have demonstrated a
variety of anti-inflammatory effects, includ-
ing mast cell stabilization,® inhibition of neu-
trophil migration,*” Kuppfer cell inhibition,*
strong inhibition of leukotriene synthesis, and
prostaglandin formation.*-43

Antifibrotic Effects. Hepatic stellate
cells play a central pathogenic role in liver
fibrogenesis. In response to some fibrotic in-
fluences (e.g., chronic ethanol exposure, car-
bon tetrachloride, etc.), they proliferate and
transform into myofibroblasts, which are re-
sponsible for the deposition of collagen fibers
in the liver. One recent study investigated the
effect of silybin on the transformation of he-
patic stellate cellsinto myofibroblasts. Silybin
[10*mol/l concentration] wasfound to reduce
the proliferation of freshly isolated rat hepatic
stellate cells by about 75 percent. It also re-
duced the conversion of stellate cells into
myofibroblasts and down-regulated the gene
expression of extracellular matrix components
necessary for fibrosis.*

Silymarin has been shown to slow or
reverse liver fibrosis in animals. Rats were
subjected to a complete bile duct occlusion
which consistently causes progressive liver
fibrosiswithout inflammation. Silymarin was
ableto reducethefibrosis by 30-35 percent in
comparison with controls (50 mg/kg/day, hu-
man dose = 3500 mg/day). Silymarin worked
equally if used continuously for six weeks af -
ter the bile duct occlusion or only for the final
two weeks. Dosage at 25 mg/kg/day (human
dose = 1750 mg/day) was not found to be ef-
fective.®

Colchicineis currently used to inhibit
fibrosis of the liver. It functions as an
antifibrotic and anti-inflammatory by inhibit-
ing macrophage stimulation of fibrosis. Un-
fortunately, colchicine hasanarrow, unpredict-
able therapeutic window, and serious, life-
threatening side-effects, including liver fail-
ure, rena failure, myocardial injury, severe
gastrointestinal damage, shock, and death. In
arat study using carbon tetrachl oride-induced
liver fibrosis, silymarin was found to be very
similar to colchicine for the prevention of
chronic liver fibrosis, but without any side-
effects.

Inhibition of P450: Paradoxically,
silymarin may have aninhibitory effect onthe
cytochrome P450 (Phase 1) detoxification
system. In arecently published animal study,
silybin was found to inhibit several specific
induced P450 enzymes in mice.*® Other
researchers have noted the lack of stimulatory
effect on the P450 detoxification system.?:t
This effect may explain some of the
hepatoprotective effects of silymarin,
especially against Amanita poisoning.
Amanitin toxin becomesdeadly to hepatocytes
only after it becomes bioactivated by the P450
system. The inhibition of the bioactivation of
amanitin could reduce its toxic effects. In
addition, silymarin and other antioxidants
afford some protection against thefreeradicals
generated by P450 enzymes.*®
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Enhanced Glucuronidation: Gluc-
uronidation is an important Phase Il liver
detoxification pathway. More toxins are re-
moved from the body viaglucuronidation than
any other single detoxification pathway.*®
Glucuronic acid is conjugated with toxins to
facilitate their elimination from the body via
the bile. In addition, many other substances,
including estrogen, areremoved from the body
via glucuronidation. Unfortunately, some in-
testinal bacteria (mostly pathogenic) possess
an enzyme, beta-glucuronidase, that enables
them to remove glucuronic acid from the con-
jugated substance and use it as an energy
source. This allows the original molecule to
be reabsorbed through the Gl mucosa, thusre-
exposing the person to the removed substance.
Silymarin was found to inhibit the activity of
beta-glucuronidase 53 percent in healthy hu-
mans and in one patient with colon cancer.*?

Immunomodulation: Researchershave
investigated theimmunomodul atory effects of
silymarin on the diseased liver. A pair of Hun-
garian studies demonstrated a positive effect
of silymarin on immune function. The first
study looked at patients with histologically
proven chronic alcoholic liver disease. These
patients originally had low T-cell percentage,
high CD8+ cell percentage, and an enhanced
antibody-dependent increase in lymphocyte
cytotoxicity. All of these abnorma immune
findings were normalized by a six-month
course of silymarin. No significant changes
were found after six months in the control
group.®

The second study looked at the
hepatoprotective effect of silymarinin addition
toitseffects on normalizing immunefunction.
Forty patients with alcoholic cirrhosis of the
liver were given either silymarin, amino-
imidazol e-carboxamide-phosphate, or placebo
in aone-month, double-blind clinical trial. In
the treated groups, silymarin normalized
elevated levels of AST, ALT, and total
bilirubin, markedly reduced the high level of

GGT, decreased the percentage of OKT8+
cells, and suppressed lymphocytotoxicity.*

Dosage/Toxicity

Slybummarianumisnot water soluble
and is typically administered as an
encapsulated standardized extract (70-80%
silymarin). In animals, silymarin has proven
to be non-toxic when administered at high
doses for short periods of time and long term
dosage in rats has also failed to demonstrate
any toxicity. Human studies have shown
silymarin to be generally without side-effects.
Thetypical adult dosagefor silymarinis 240-
900 mg/day in two or three divided doses. At
higer doses (>1500 mg/day) silymarin may
produce alaxative effect dueto increased bile
flow and secretion. Mild allergic reactions
have al so been noted, but neither of these side-
effects was severe enough to discontinue
treatment.*5!

Picrorhiza kurroa

History/Traditional Use

Picrorhiza kurroa (fam. Scrophu-
lariaceae) isasmall perennial herb that grows
in northwest India on the slopes of the
Himalayas between 3000 and 5000 meters. It
is an important herb in the traditional
Ayurvedic system of medicine, and has been
used to treat liver troublesand bronchial prob-
lems. Other traditional uses include dyspep-
sia(similar to gentianinitshbitter quality), bil-
ious fever, chronic dysentery, and scorpion
sting. The roots and rhizomes are the part of
the plant used medicinaly.

Active Constituents

Themost important active constituents
of Picrorhiza are the iridoid glycoside
picrosides |, I, 11l (Figure 3), and kutkoside,
known collectively as kutkin.®> Many other
active constituents have been identified, in-
cluding nine cucurbitacin glycosides, apocy-
nin, and drosin.®

Alternative Medicine Review 0 Volume 3, Number 6 O 1998

Page 415
Copyright©2001 Thorne Research, Inc. All Rights Reserved. No Reprints Without Written Permission



Clinical Indications

General Hepatoprotective: Picrorhiza
has been shown to protect liver cells from a
wide variety of insultsincluding Amanitapoi-
soning,>** carbon tetrachloride,***® galac-
tosamine,>*! ethanol ,* aflatoxin B1,% aceta-
minophen,® thioacetamide,>® oxytetra-
cyline,% and monocrotaline,” in both in vitro
and in vivo experiments.

(anti-HBs)-like activity. HbsAg-positive
serum sampl es obtained from hepatitis B virus
(HBV)-associated acute and chronic liver
diseasesand healthy HBsAg carrierswere used
to evaluate the anti-HBs-like activity of
Picrorhiza and other compounds. Promising
anti-HBsAg activity was noted with
Picrorhiza. Picrorhiza aso inhibited purified
HBV antigens prepared from

When compared with
silymarin, the hepatopro-
tective effect wasfound to be
similar, or in many cases, su-
perior to the effect of
Si |ymar| n_58,61,64-66

Picrorhiza has dem-
onstrated significant hepato-
protective effects against
Amanita mushroom poison-
ing in in vivo animal mod-
els>*® Therearesignificantly
fewer clinical studies on Pi-
crorhiza than Silybum. One
study, however, found the
protective effect of Picrorhiza
was comparable to silybin,
and the curative efficacy of
Picrorhiza appeared to be
dlightly superior.®

Cinnamoyl - O - CH,

Figure 3. Picrosidel

healthy HBsSAQ carriers.®

M echanisms of Action
Antioxidant:  The
mechanism by which Picro-
rhizaaffords protection to the
liver is not completely under-
stood, but several possibilities
have come to light. Like
silymarin, Picrorhiza does
possess significant antioxidant
activity in vitro which may
contribute to the hepatopro-
tective effect by reducinglipid
peroxidation and free radical
damage.” Chander et al found
that Picrorhiza and its main
constituents, picroside-I and
kutkoside, inhibited the non-
enzymatic generation of O,-

Viral Hepatitis: Picro-
rhizamay be of value in the treatment of viral
hepatitis. In an Indian study on 32 patients di-
agnosed with acute viral hepatitis (HBsAg
negative), 15 patients in the treatment group
were given Picrorhiza root powder, 375 mg
threetimesdaily for two weeks. Liver enzymes
(AST and ALT) and bilirubin were signifi-
cantly lower in the treatment group. The num-
ber of days required for total serum bilirubin
to drop to an average value of 2.5 milligrams
percent was 75.9 days in the placebo group,
as compared to 27.4 days in the treatment
group.%®

Another study investigated in vitro
anti-hepatitis B virus surface antigen

anions in a phenazine
methosulphate NADH system, inhibited oxi-
dative malonaldehyde generation by both the
ascorbate-Fe** and NADPH-ADP-Fe** sys-
tems, and scavenged superoxide (O,) anions
generated in axanthine-xanthine oxidase sys-
tem. In other words, Picrorhiza demonstrated
antioxidant activity similar to that of superox-
ide dismutase, metal-ion chelators, and xan-
thine oxidase inhibitors.”

Glutathione is vital to maintaining a
variety of intracellular functions, including
detoxification, antioxidation, tertiary protein
configuration, and redox balance.”™ Picrorhiza
was found to restore depleted glutathione
levels in African desert rats infected with
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Plasmodium berghei (malaria). Several
enzymes associ ated with glutathi one function
were also restored, including glutathione-S-
transferase, glutathione reductase, and
glutathione peroxidase.”” Generation of lipid
peroxides in African desert rats infected with
Plasmodium berghel was significantly reduced
by Picrorhiza at the oral dose of 6 mg/kg for
two weeks, revealing Picrorhizaal so possesses
anti-lipid peroxidative effects.”

Stimulation of Liver Regeneration:
Like silymarin, Picrorhizamay have an effect
on liver regeneration. A 1992 study demon-
strated stimulation of nucleic acid and protein
synthesisin rat liver with oral administration
of Picrorhiza. The authors stated the results
were comparable to silymarin.™

Anti-inflammatory: Another factor in
the hepatoprotection of Picrorhiza may beits
anti-inflammatory effects. Picrorhizaextracts
werefound to have aninhibitory effect on such
pro-inflammatory cells as neutrophils, mac-
rophages, and mast cells.” The authors sug-
gested Picrorhizaextract inhibited membrane-
mediated activation of these cells (inhibited
8-adrenergic receptors).”®’” The researchers
found no effect of the Picrorhiza extract on
prostaglandin production.”™

Picrorhiza contains apocynin, a cate-
chol, as one of its minor constituents. Apocy-
nin has been found to exhibit powerful anti-
inflammatory effects on a variety of inflam-
matory models. Apocynin wasfound to inhibit
neutrophil oxidative burst in vitro without af-
fecting beneficial activities such as chemo-
taxis, phagocytosis, and intracellular killing of
bacteria.’s™

In in vivo animal models, apocynin
inhibited lipopolysaccharide-induced
emphysemain hamsters.® Apocynin prevented
the formation of ulcerative lesions in rats
injected intracutaneously with Freund’s
complete adjuvant,® and reduced swelling in
collagen-immunized rats. No effects on
humoral and cellular immunity were observed

after treatment with apocynin.®28 What is
remarkable about the last study isthe effective
daily dose of apocynin was only 0.024 mg/
kg. Such a dose is readily achieved from
normal use of Picrorhiza root instead of the
concentrated apocynin extract.828

Choleretic: Several hepatotoxins, in-
cluding paracetamol and ethynylestradiol,
have a chol estatic effect on the production of
bile. Picrorhiza has been shown to reverse
acetaminophen and ethynylestradiol-induced
cholestasis, maintaining both bilevolumeand
flow. Silymarin wastested simultaneously for
comparison. Picrorhizawasfound to beamore
potent choleretic and antichol estatic agent than
silymarin.®

Dosage/Toxicity

Picrorhiza is poorly soluble in water
and soisusually not taken asatea. Itissoluble
in ethanol and so can betakenintinctureform
(very bitter), but isusually administered asan
encapsulated standardized extract (4%
kutkin).® The usua adult dosageis400to 1500
mg/day, although daily dosesashigh as 3.5 g/
day have been recommended for fevers.

Picrorhiza use is widespread in India
and no major adverse reactions have been re-
ported. The oral LD50 of kutkinisgreater than
2600 mg/kg in rats.®” The LD50 of picrocide
and kutkoside is greater than 1000 mg/kg in
rats.8” By comparison, the maximum dose
achievable with oral ingestion of Picrorhiza
root is about 3-6 mg/kg.

Conclusion

Clinical research has confirmed the
efficacy and safety of several botanicals for
the treatment of liver disease. Both Slybum
marianum and Picrorhiza kurroa have along
tradition of use as hepatoprotective herbs. Sci-
entific research has elucidated many of the
mechanisms by which these two herbs provide
their hepatoprotective effect. Asaresult these
plants are now being more widely used in the
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treatment of liver diseases such astoxic hepa-
titis, fatty liver, cirrhosis, ischemic injury, ra-
diation toxicity, and viral hepatitis.
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