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Abstract
In the present paper two plants (Rhus coriaria L. and
Echium amoenum L.) have been reviewed for their
pharmacological aspects. Rhus coriaria L. is a
traditional medicinal herb belonging to the family of
Anacardiaceae and variously known as Sicilian Sumac,
Elm-Leaved Sumach, Tanner's Sumach. Historically,
Rhus coriaria L. has possessed remarkable medicinal
value. The leaves and berries of this herb have been
used extensively as remedies in folk medicine. Echium
amoenum L. is an annual herb belonging to the family
of Boraginaceae. Flowers, stems, roots and leaves
from this plant are used for medicinal purposes. Since,
they have long been used in traditional medicine; it
represents an interesting source to search for various
pharmacological activities. The significant antioxidant
efficacy of these herbs has been reported in previous
studies. Antioxidants may have neuroprotective and
neuroregenerative functions, by reducing or reversing
cellular damage and by slowing the progression of
neuronal cell loss. In conclusion, the plants contain
antioxidant principles that may explain their
neuroprotective properties and can be considered as a
topic for future research studies.

Background
Plant-derived antioxidants are regarded as effective in
controlling the effects of oxidative damage, and hence
have had an influence in what people eat and drink
(Sun A. Y., 2002). As the focus of medicine shifts from
treatment of manifest disease to prevention, herbal
medicine (with its four pillars of phytochemistry,
phytopharmacy, phytopharmacology and phytotherapy)
has come into consideration, being a renaissance of
age-old human tradition (Weiss and Fintelmann,
2000). The ‘Green’ movement in Western society has
changed attitudes in the general population, many of
whom now consider naturally derived substances and
extracts to be inherently safer and more desirable than
synthetic chemical products, with the net effect of an
increase in sales of herbal preparations (Houghton P.J.
, 1998, Capasso R., 2000). About 80% of people in the
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developing world rely on phytomedicine for primary
healthcare for man and livestock (Mccorkle C. M.,
1996). However, despite the growing demand for
phytotherapeutic agents, most medical and veterinary
professionals still distrust the use of herbal medicines,
due to the lack of scientific evidence of efficacy and
safety. Hence there is a need for scientific validation
before plant-derived extracts gain wider acceptance
and use. In this regard, many plants have
nevertheless been scientifically proved to be effective
in control of acute and chronic nervous disorders. As
herbal extracts are a complex mixture of compounds,
it is difficult to evaluate their active molecules, mode of
action, bioavailability and pharmacokinetics, and
toxicity issues (Thompson, 1997). There is ample
scientific and empirical evidence supporting the use of
plant-derived antioxidants for the control of
neurodegenerative disorders.

Botanical Description of Rhus
coriaria L. and Echium
amoenum L.
Rhus coriaria L. is a traditional medicinal herb
belonging to the family of Anacardiaceae and variously
known as Sicilian Sumac, Elm-Leaved Sumach and
Tanner's Sumach (Sumac, 2014, Beltsville, 2007). The
term sumac is derived from the Syriac word “sumâqâ”,
meaning red. It is a common name belonging to the
Rhus genus with more than 250 species of
Anacardiaceae family. The genus Rhus has been
introduced in tropical and temperate non-agriculturally
viable regions. Rhus has medicinal and other
applications in different cultures and geographical
locations (Jalal Pourahmad, 2010).
Tanner's Sumach is a wild herb native to the
Mediterranean region and is widespread from the
Canary Islands, southern Europe, Turkey and Middle
Eastern countries to Afghanistan (Beretta, 2009, Jalal
Pourahmad, 2010, Bozan B, 2003, Candan and
Sokmen, 2004b). Rhus coriaria L. is an annual plant
which can attain small tree or a shrub height from 1 to
3 meters. It can grow 1000 meters above sea level

Page 2 of 8

WMC005008

Downloaded from http://www.webmedcentral.com on 04-Nov-2015, 12:41:21 PM

and is usually found in stony places (Kirjassa and
Gathered by John Gerarde of London Master in
Chirvrgeria, 1597). It grows on dry rocky slopes in
forests and in mountainous areas, with high tolerance
of temperatures as low as -20 °C (Kirjassa and
Gathered by John Gerarde of London Master in
Chirvrgeria, 1597).
Sicilian Sumac has alternate and odd-pinnate leaves.
The surface of the leaf is dark green above and gray
below, with 4-8 pairs of opposite toothed leaflets (Mills,
2010). The leaf is 15-20 cm in length and 1.5-3 cm in
width (Pharmacy, 2014). The flowers are small,
inconspicuous greenish-white and unisexual. They are
clustered in large male and female panicles. Male
panicles are 25 cm long and female panicles are 15
cm long with conical, apical and axillary buds. The
petals are white, ovate and oblong and sepals are
green rounded-ovate (Pharmacy, 2014). The plant
flowers in northern hemisphere months of June and
July, and the fruits are ripe in September and October.
Sometimes a secondary bloom occurs in the fall
(Pharmacy, 2014). The fruit is small and
brownish-purple or drupe, with red seeds that are
kidney-shaped or spherical (Mills, 2010, Chittenden,
1951).
Echium amoenum L. or Boraginaceae is an annual
herb which grows in most of Europe, Mediterranean
region and also in the northern mountains of Iran at an
altitude ranging from 60-2200m (Mehrabani et al.,
2005, Abolhassani, 2004, Ranjbar et al., 2006, Abed
et al., 2012, Mehrabani et al., 2010). Flowers, stems,
roots and leaves from this plant are used for medicinal
purposes (Heidari et al., 2006, Ranjbar et al., 2006).
Echium genus has 4 species however, only Echium
vulgare, Echium amoenum have been used in
traditional medicine of Iran for a long time (Ghassemi
et al., 2003, Mehrabani et al., 2005, Fisch and Mey,
2005, Uysal et al., 2012).

Chemical Constituents
Recent phytochemical studies of Rhus coriaria L.
have proved its richness in strong antioxidants called
tannins (Pourahmad et al., 2010). The leaves contain
up to 25-33% tannins (Pharmacy, 2014). Hydrolysable
tannins, condensed tannins and gallic acid derivatives
have been found (Mavlyanov M, 1997, Mavlyanov M,
1995). The hydrolysable gallotannins have not been
structurally characterized by Nuclear magnetic
resonance or physicochemical mass spectrometry.
They have been extensively used in tanning leather
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(Mestres, 2004, Tang et al., 2005). Gallic acid,
protocatechuic acid, linolenic acid, p-OH-benzoic acid,
and vanillic acid were the phenolic acids found in the
leaves of this herb (Pharmacy, 2014). In vitro testing
has indicated that gallic acid is the active principle of
sumac (Franziska Ferk, 2007). Anthocyanins like
cyanidin, peonidin, pelargonidin and petunidin have
also been reported in the leaf of Rhus coriaria L. The
flavonoids detected in this herb are quercetin and
kaempferol glycosides (Panico et al., 2009b, Zalacain
A, 2003).
Echium amoenum L. is considered as a promising
source of bioactive compounds with various beneficial
biological activities. It has been reported that the
petals of Echium amoenum L. is rich in rosmarinic acid
(RA), a potent antioxidant (Abolhassani, 2004),
Cyaniding, delphinidin, anthocyanins, gamma-linolenic
acid (GLA), alpha-linolenic acid (ALA), delta6-fatty acyl
desaturase, delta8-sphingolipid desaturase and
flavonoids (Ranjbar et al., 2006, Sperling et al., 2001,
Mehrabani et al., 2005, Abolhassani, 2004, Ghassemi
et al., 2003). The Cyaniding 3-glucoside, the most
common anthocyanin, which is present in petals of
Echium amoenum L. attenuates prostaglandin
production and cyclooxygenase-2 expressions by
inhibiting activation and translocation of c-Jun and NFκB factors into nucleus (Petersen & Simmonds, 2003)
and reducing intracellular reactive oxygen species
(ROS) levels via activating the glutathione (GSH)
antioxidant system (Min et al., 2011). Its
neuroprotective effect was related to attenuation of
brain superoxide levels resulted from blocking
apoptosis-inducing factor release in mitochondria
(Toth et al., 2003, Kelley et al., 1976).

Ethno-pharmacology
Historically, Rhus coriaria L. has possessed
remarkable medicinal value (Mohammad Moazeni,
2012). The leaves and berries of this herb have been
used extensively as remedies in folk medicine (Panico
et al., 2009a). The red fruit of Rhus coriaria L. that
contains one seed is commonly consumed in Middle
Eastern countries, especially in Turkey, as spice (Jalal
Pourahmad, 2010, Beretta, 2009, Kosar, 2007). The
ground dried drupes of this herb with salt have a sour,
lemony taste and are usually used in salad and as a
condiment sprinkled over the traditional Turkish
cuisine, kebab. The citric acid and malic acids in Rhus
coriaria L. create the sour taste (PH=2.5) of the spice
(Mohammad Moazeni, 2012).
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The main focus of studies of Rhus coriaria L. has been
on the fruit and the leaf parts of this herb. The leaves
with their high content of tannins have been used as a
tanning agent; the berries have a diuretic and
antimicrobial effect and have been used for wound
healing, fever reduction, and intestinal discomfort (S
and G, 2007, Sezik, 1991). Reports from the traditional
medicine of Iran have shown an athero-protective
effect of this herb (Jalal Pourahmad, 2010).
Studies of the biological activity of Rhus coriaria L.
leaves have demonstrated that they have significant
antimicrobial, antifungal, and antiviral activities (Sierra
Rayne 2007). Studies of the methanolic extract of the
leaves and the ethanolic and water extract of the fruits
of this plant have shown antibacterial effects against
twelve different species of bacteria and nine tested
fungal strains (Mccutcheon Ar, 1992, Mccutcheon Ar,
1994).
The antioxidant properties of Rhus coriaria L. have
been investigated by different experiments. Food
products such as stored sunflower and peanut oil were
tested for stabilizing with methanolic extracts of the
seeds of Rhus coriaria L. and the antioxidant
properties were reported (Ozcan, 2003b, Ozcan,
2003a, Bozan B, 2003, Candan and Sokmen, 2004a).
Ozcan et al. (2003) reported that the extract of Rhus
coriaria L. fruits showed antioxidant activity (Ozcan,
2003a). The property of this extract has been shown in
cell-free oxidative stress models. For instance, the
xanthine oxidase system has exhibited an inhibitory
effect on superoxide anion formation and lipid
peroxidation (Candan and Sokmen, 2004b, Candan,
2003). The protective effect of this herb extract has
also been studied, due to its antioxidant properties.
The water extract of fruits of Rhus coriaria L. have
demonstrated a hepatoprotective effect against
oxidative stress in isolated hepatocytes from
Sprague–Dawley rat (Perchellet, 1992).
Beretta et al. (2009) investigated the cardiovascular
protective activity of hydro-alcoholic extract of Rhus
coriaria L. leaf extract and the gallotannin fraction in
isolated rabbit heart. Limited postischemic myocardial
injury was demonstrated (Beretta, 2009). The
vasorelaxant ability of the extract also showed in
isolated thoracic aorta of rabbit (Beretta, 2009). The
antioxidant potency of gallic acid as an active
compound of the extract of Rhus coriaria L. fruit was
compared with vitamins C and E and was found to be
50 times more protective (Franziska Ferk, 2007).
The anticarcinogenic and tumor formation and growth
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inhibitory effect of tannins the active compound of
Rhus coriaria L. leaves has also been exhibited in
animals (Perchellet, 1992). Studies of sumac extracts
have also demonstrated other bioactivities for this herb,
such as antifibrogenic (Lee, 2003), anti-inflammatory
(Fourie, 1984), antimalarial (Ahmed et al., 2001),
antithrombin (Kuo et al., 1991), antiatherosclerosis
(Zargham, 2008) properties, and astringent potency
(Pharmacy, 2014). This herb can be used externally
for burns, weeping ulcers, wounds, eczema, and
internally for bleeding of the gastrointestinal tract,
diarrhea, enteritis, and colitis, because of its high
tannins content. In homeopathy, the infusion and
crushed fresh leaves can be used for the treatment of
diarrhea, rheumatism, gout, paralysis, ulcers, eczema,
exhaustion and biliary tract problems (Pharmacy,
2014).
The petals of Echium amoenum L. are traditionally
either brewed or boiled in water before drinking. The
benefits of this traditional medication have initially
been discovered by the Romans, 300 B.C. (Grieve,
1970). The flowers and the leaves has been used as
an anti-inflammatory, antioxidant, demulcent,
antibacterial, analgesic, antiviral, anxiolytic,
antidepressant and mood enhancer and recently
possible protective factor against cancer (Sayyah et
al., 2009, Ghassemi et al., 2003, Ranjbar et al., 2006,
Rabbani et al., 2004, Taravati et al., 2014).
The antioxidant activity of Echium amoenum L. petals
aqueous extract has been investigated in human
(Ranjbar et al., 2006). The results showed a significant
reduction in blood lipid peroxidation after 14 days of
extract (7 mg/kg) intake. It is suggested that the
flavonoids in this plant play an important role in its
potential antioxidant activity (Sayyah et al., 2009,
Ranjbar et al., 2006). Flavonoids with
anti-inflammatory, antioxidant, and gastroprotective
effects are widely distributed in the plant kingdom
(Talhouk et al., 2007). The influence of usage of the
Echium amoenum L. petal extract on the oxidative
stress of healthy subjects has been studied. It has
been indicated that the concentration of reactive
oxygen species (ROS) markedly decreased after
consumption of Echium amoenum L. (Ranjbar et al.,
2006). Its antioxidant property acts as a free radical
scavengers which protects cells from free radical
exposure and cellular damage (Ranjbar et al., 2006).
Various substances have been suggested to act as
antioxidant in this plant. Numerous phenolic
antioxidants such as flavonoids, rosmarinic acid,
tannins, coumarins, xanthenes, and procyanidins have
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been shown to scavenge radicals in a dose-dependent
manner (Yao et al., 2004, Mehrabani et al., 2005,
Uysal et al., 2012).
Rosmarinic acid, an important constituent of Echium
amoenum L., is an ester of caffeic acid and
3,4-dihydroxyphenylacetic acid. It is commonly found
in species of the Boraginaceae and the subfamily
Nepetoideae of the Lamiaceae (Mehrabani et al., 2005,
Ranjbar et al., 2006, Taravati et al., 2014). There are
number of reports on the antioxidant activities of
rosmarinic acid which all confirm that rosmarinic acid
has strong antioxidant activity even higher than
vitamin E. (Sanbongi et al., 2003, Englberger et al.,
1988, Ranjbar et al., 2006).

Antioxidants and
Neuroprotection
Antioxidants may have neuroprotective and
neuroregenerative functions, by reducing or reversing
cellular damage and by slowing the progression of
neuronal cell loss (Bizimenyera et al., 2007). The lack
of effective and widely applicable pharmacological
treatments in the modern therapy for
neurodegenerative disorders may explain the growing
interest in traditional medicines. The traditional crude
form of remedy has emerged as standardized herbal
extracts, their formulations and even composite
preparations. Moreover, particular components
responsible for activity have also been isolated, some
of which have been synthesized (Wasik, 1999,
Eisenberg et al., 1993). Some available scientific
literature has revealed the neuroprotective action of
plants such as Clitoria ternatea, Hemidesmus indicus
(Ambikar et al., 2009), Bacopa monniera (Schmidt et
al., 1995, Hou, 2004, Deshmukh, 2006), Withania
somnifera (Dhuley, 2001, Trigunayat, 2007), Centella
asiatica (Joshi, 2006), Ocimum sanctum (Shukla,
2000), Semecarpus anacardium, Nardostachys
jatamansi (Kirtikar, 1993, Shukla et al., 2006), Acorus
calamus (Kennedy and Scholey, 2003), Panax
ginseng (Limpeanchob N, 2008), Ginkgo Biloba
(Ahlemeyer B, 2003, Dongen et al., 2003). An
ethnopharmacological approach has provided leads to
identify the potential of new drugs, including some for
neurodegenerative disorders, from plant sources. It is
apparent from the above publications that varieties of
plants show or have the potential to show activities
relevant for use in neurodegenerative disorders. This
brief review on Rhus coriaria L. and Echium amoenum
L. pharmacological properties can lead to further
neuroprotection studies of these herbs.
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