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Abstract

synthesis. The liver plays a role in heme breakdown
into unconjugated bilirubin and conjugates it. It
plays a role in sex hormone metabolism and produces carrier proteins that are important in reproduction and development. kuffer cells and pit cells
play an important role in the body’s immunologic
system. Liver also play a central role in detoxification and transforming chemicals [4] , it is in away
exposed to their harmful effects increasing its
susceptibility to disease, therefore, it may not be
surprising to that over 10% of the world population
suffers from liver diseases. Most common of these
conditions are the hepatitis, hepatic steatosis (fatty
liver), fibrosis, cirrhosis, alcoholic and drug induced
diseases [5] .

Liver diseases is a dynamic pathological condition which
can be slowed down in its initial phases without proper clinical
management of fibrosis Progressive liver damage may lead
to cirrhosis and ultimately to liver failure or primary liver
cancer which are irreversible conditions.
In order to cure fibrotic damage to liver, its early stages
should be the center of attention. Some supplements and
complementary and alternative medicine (CAM) deserve
specific mention, because of their already recognized natural
way of healing and long lasting curative effects.
Dietary supplements (DS) are extensive very consumed
worldwide despite unproven efficacy. the true incidence of
DS-induced liver injury (DSILI) is unknown, but is probably
under diagnosed duo to the general belief of safety of these
products, the present review is a systematic account of some
herbs and supplements on both dual effects on liver (protective:
Toxic), much additional work is still needed to explore molecular pathways to discover potential applications of these
alternative medicines.

Synthetic drugs used to treat liver ailments
have often proved life threatening and therefore,
the preference is being shifted to complementary
and alteration medicines (CAM), which are either
natural products or their derivatives, the very basis
of this preference is their safety and long lasting
therapeutic potential. As a result, the source of
nearly half of the agents used to treat liver diseases
now come from natural products [5] .
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Introduction
THE liver is a critical organ in the human body
that is responsible for an array of functions that
help support metabolism, immunity, digestion,
detoxification, vitamin storage among other functions. it comprises around 2% of an adult, s body
weight, the liver is a unique organ duo to its dual
blood supply from the portal vein (approximately
75%) and the hepatic artery (approximately 25%),
[1] the liver plays a role in nearly every organ
system in the body, it interacts with the endocrine
and gastrointestinal systems by aiding in digestion
and metabolism. The liver is the storage location
of fat-soluble vitamins and handles cholesterol
homestasis [2,3] . It stores iron and copper. It plays
a role in hematology with clotting factor and protein

Available evidence further indicated that bioactive compounds derived from medical herbs may
be potential hepatoprotective agents. 65% of patients in Europe and US depend on herbal remedies
for treatment of liver disease, however, their preparation, search, and extraction is an exhausted for
all liver ailments [6,7] .
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Clinical characterization and a tubal listing of
dietary supplements:
Herbals and dietary supplements (HDS), are
used to maintain or improve health. Regulation of
herbal products may vary between different countries [8] . In European Union, the concepts of traditional herbal medicines and traditional plant food
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supplements are defined under different legal frame
works [9] .
Dietary supplements (DS) are extensively very
consumed worldwide. Despite unproven efficacy
the true incidence of DS-induced liver injury is
unknown but is probably under diagnosed duo to
the general belief of safety of these products [8] .

An herbal product is considered a medicinal
product when presented as having properties for
treating or preventing disease in human beings, or
when it has a pharmacological-immunological or
metabolic action. Some herbs along with their
ingredients demonstrating molecular mechanisms
are summarized in Table (1).

Table (1): Active ingredients of some herbs with molecular mechanisms mode of Action.
Plant extract

Active part

Pharmacology

Molecular-action

Silymarin [10,11] and silychrisin

Flavonoid

Antioxidant

α - SMA regulate

Nelumbo nucifera [ 12] (Arme pavine)

Alkaloid

Antiinflammation

α -SMA TNF-α

Rhubarb [ 13] Rhein Chinese herb

Anthraquinone

Anti-microbal-anti
cancer-chronic liver

Anti-angiogenesis, inhibite
TBG-β 1

Plumbago [14] Zeylanica L

Naphthoquinone

Anti-inflammation
anti-oxidant-anti cancer

Antiangiogenisis
TNF-α MMP-1
ECM-degrade

Glycirrhiza [15,16] glabra

Glycyrrhizic Acid

Anti-mutagenic
Anti-viral
Anti-oxidant

NrF-2 express of type
1, 11, collagen

Panax-ginseng [17]

Roots

Anti-cancer- anti
inflammation-antidiabetic-neuro-protêt

TNF-α -IL-1B

Green tea [18] Camellia sinenseis

Epigallocatechin-3Gallate

Fibrosis cancer-stress

MMP-2 NF-kβ

TNF: Tumor necrosis factor. IL-6: Interleukines. NF-kβ: Nuclear factor kappa β lymphocyte. MMP: Matrix metalloproteinase.

Herbal induced liver injury-HDS-DILI:
An herb may be considered a medical product
or a dietary supplements (DS) depend on medical
claims of a therapeutic indication [8] .
However, herbal dietary supplements HDS are
not as safe as many people believe, these products
can induce adverse effects including liver injury,
moreover, occurrence of HDS-related liver toxicity
ranges from 2% to 16% of all identified cases of

hepatotoxicity included in different drug-induced
liver injury (DILI), an even higher prevalence of
HDS-DILIL can be found in Asian countries, where
there is a wide spread consumption of HDS, 73%
in Korea, 71% in Singapore, and 40% in china [1921] . Counts of adverse events and system organ
class (SOC) [22] . That were found significant based
on proportional reporting ratio (PRR) showed in
Table (2).

Table (2): Herbs and their adverse effects.
Herb name

System organ class (SOC)

Avena sativa (Oats)
Cannabis sativa (Marijuana)
Digital purpurea (Foxglove)
Humulus Iupulus (Hops)
Silybum marianum (milk thistle)
Taraxacum officinale (Dandelion)
Allium sativum (Garlic)
Camellia sinensis (Tea)
Cannabis sativa (marijuana)

Skin
Nervous
Cardiac
Nervous
Liver
Liver
Blood
Heart
Many

Curcuma Ionga (Turmeric)
Glycine max (soy bean)
Hypericum perforatum (st jhons Wort)

Liver
Abdominal

PRR: Proportional reporting ratio.

Adverse effect

PRR

Tissue disorder
Psychaiatric disorder
Cardiac disorder
Psychiatric disorder
Hepatobiliary disorders
Hepatobiliary disorder
Blood pressure increased
Heart rate increased
Suicide attempt
Aggression
Loss of consciousness
Toxicity of varous organ
Drug withdrawal syndrome
Fatigue
ATL, AST, increased
Par aesthesis

9.32
4.77
8.5
6.53
3.45
3.67
3
3.21
4.2
7.1
3.58
8.81
5.43
3.36
9
8
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Reported cases of dietary supplements induced
liver injury:
This point aimed to make description of potentially hepatotoxic DS as well as review the severity
of DSILI. Herbal dietary supplement, HDS, related
to hepatotoxicity is classified into two different
groups: Herbal-induced liver injury and dietary
supplement induced liver injury (DSILI). The
definition of dietary supplement, DS, is different:
One consumed it as an aid to improve nutritional
status, as example to lose weight. The other defines
DS as any product intended to supplement, but not
substitute the diet. DS may contain one or more

ingredients including vitamins, minerals, herbs,
botanicals, amino acids or extracts. Although herbals and DS sometimes overlap.
From the substances that considered as dietary
supplements associated with liver injury are: Usinc
acid, vitamin A, Garcinia cambogia, ma huang, 1,
3-dimethylamylamine [8] . Also herbalife products
considered as DS: Such as hydroxycut, lipokinetix,
oxy Elite pro, and anabolic steroids. Table (3)
summarize information retrieved from original
cases and cases from DILI registries associated
with aforementioned DS.

Table (3): Complication of dietary supplements related to liver injury.
Ingredient

DS-name

Liver injury

DS-medical Indication

Test

- Anabolic androgenicsteroid (AAS)
Stanozole-metha Sterone

- Testosterone, [24,25]
synthesis of derivatives

- Muscle building
breast-cancer anemia

- NAFLD hepatic
Adenoma, hepato
cellular, peliosis

- 24X
ALT, AST

- Green tea [26]
Camellia sinensis
Epigallocatechin

- Methyl xanthine, alkaloid,
gallate or its Metabolites

- Popular drink

- Hepatotoxic
liver-damage

- 25-95 X ALT
AST,
Bilirubin
45>ULN

- Linoleic acid [27]

- Poly unsaturated
Fatty acid
Omega-6

- Improve-insuline
sensitivity, reduce-fat,
stimulate immune
response

- Hepatocellular

- 100 X
ALT, AST

- Usnic acid [28]
(in-lichens)
Alectoria
Cladonia
Lecanora
Ramalina
Evernia

- Lipokientix
Norephedrine
Caffeine
Yohimbine
Diiodothyronine

- Anti-microbial
anti-inflammation
anti-oxidant
anti-piretic
analergic

- Hepatocyte death
acute liver failure

- 20X
ALT, AST

- Cosmetic Products

- Weight loss

- Hepatocellular
Cirrhosis

- Auto-anti
bodies

- Garcinia
Cambogia,
Cissus,
Quadrangularis,
Caffeine,
Ma huang (ephedra)

- Weight loss muscle
build

- Hepatocellular liver
cholestasis

- Increase
ALT, AST

- 1,3dimethylamylamine (DMAA)

- Weight control muscle
build

- Auto-immune
gallbladder

- High ALT

- Phytochemicals

- Improve immune
night-blindness

- Liver profile
cholestasis
Non-cirrhotic
Fibrosis

- Histological
Assessment

-

- Herbalife products [29]
- Hydroxycut [30]

- Oxyelite pro [31]
- Vitamin A [32]

-

Herb-drug adverse event similarities:
In order to determine the severity and extend
of adverse events associated with herb as well as
their respective potential to cause harm, a comparison with prescription drugs was carried out. The
evaluation of hierarchical relationships among drug

-

-

-

herbs based on their respective adverse event
profiles using the maximum parsimony criterion
revealed characteristically distinguishable grouping.
Selected examples are shown in the following
figure. Drugs with similar mechanism of action
and indications were grouped together. Warfarin
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and acenocoumarol, anticoagulants targeting vitamin K epoxide reeducatase. Non-steroidal antiinflammatory drugs Celecoxib, Rofecoxib, and
Valdecoxib (targeting COX-1 and COX-2) were
also grouped together as having similar adverse
events. In addition, Aspirin and Clopidogrel, although having different targets but similar indications of use and adverse reactions [33] . Based on
adverse drug reactions, Aripiprazole, ziprasidone,
Risperidone and Quetiapine are grouped together
[33] . Drugs indicated for attention deficit hyperactivity disorder and narcolepsy showed clear grouping with related mechanism of increasing levels
of neurotransmitters (dopamine) [22] .
Herbs-Drugs related names
Herbs-Names
Anmiata coauius
Aralia elata
Myroxyion balsamum
Nicotiana tabaum
Echinacea purpurea
Glycine Max

Drug-Names
Rose Bengal Sodium1 131
Chlorpheniramine
Sesameoil
Alminoprofen
Diethylamine salicylate
Sultamicillin

-injury/herb-induced-liver -injury/hepatotoxicity/
liver damage, search will focus on language case
reports, case serious, and clinical reviews. All
reports crucial entities case reports, including cases
with sufficient information published in other
languages.
At the end, using a scalable approach for mapping and resolution of herb names allowed data driven-exploration of potential adverse-events from
sources that have remained isolated, the result from
this review is high light several herb-associates
safety issues, providing motivation of subsequent
in depth analysis including scope of severity of
potential safety issues with supplements use.
DS-ILI is challenging duo to the further these
products are not regulated in the same way as
prescription drugs are, and subsequently lack uniform criteria for manufacturing and authentication
of this product [8] .
Probably, underreporting is even higher with
DS than with DILI given that consumers and health
care parturition are not always aware of possible
adverse events of the supplements [35] .

Discussion
Herbal supplements are used worldwide for
reasons such as treating numerous ailments, performance enhancements or for health maintenance
[22] .
Dietary supplements which included botanical
products and over-the counter (OTC) products
submit serious adverse reports, however, there is
limited information regarding potential adverse
reactions and associated with herbal treatments
[33] . The lack of safety and efficacy information
for herbs may play a role in hindering possible
progress in identifying and assessing safety of
potential therapeutic candidates for alleviating
symptoms associate with disease. there have been
recommendation for including herbal in national
pharmacovigilance system [34] . However, the lack
of standardized labels can make systematic analyses
infeasible, for example, information pharmacovigilance systems needs to include the identity of
herbs instead on just brand names.
Complementary an alternative medicine (CAM)
is used in medical treatment but it is not the component of main stream medicine system. Extensive
use of CAM is highlighted among people with
chronic diseases.
Using search term such as dietary supplements
combined with the following, drugs-induced liver
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