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ABSTRACT

Ziziphus spina-Christiis a plant rich in saponin, and
this compound is used to treat malignant melanoma
in the present study. Saponins are plant glycosides
with different structures and biological activities,
such as anticancer effects.Nanophytosomes can be
used as an advantageous nanodrug delivery system
for plant extracts. The aim of this work is to use the
saponin-rich fraction (SRF) from Z. spina-Christi
and  prepare  SRF-loaded  Nanophytosomes
(saponinosomes) and observe the in vitro and in
vivo effects of these carriers. First, the SRF was
obtained from Z. spina-Christi by a solvent-solvent
fractionation method. Results indicate that the SRF
from Z. spina-Christi has anticancer activity, and the
saponinosomes prepared in this work can control
tumour growth, improve therapeutic efficacy, and
reduce the side effects of saponins. The methanolic
extract of leaves showed the highest phenolic
concentration and largest antioxidant activity. z
spina-Christi leaves could have potential source of
antioxidants for pharmaceutical drug preparations.
The tropical tree Ziziphus spina belongs to the
Rhamnaceous family. Biological reports and
traditional applications including management of
diabetes and treatment of malaria, digestive issues,
typhoid, liver complaints, weakness, skin infections,
urinary  disorders, obesity, diarrhoea, and
sleeplessness have all been treated with different
parts of Ziziphus spina-Christi is a wild tree today
found in Jordan, Israel, Egypt, and some parts of
Africa, which was already in use as a medicinal
plant in Ancient Egypt. In ancient Egyptian
prescriptions, it was used in remedies against
swellings, pain, and heat, and thus should have anti-
inflammatory effects.

KEYWORDS: Ziziphus spina-Christi,
Rhamnaceae , Pharmacology, Phytochemistry,
Shrub.

I. INTRODUCTION

Ziziphus spina-Christi is also known as
Christ's thorn jujube. Tree grows in northern and
tropical Africa, as well as in North and West Asia
[1]. Ziziphus spina-Christi is an edible plant, known
also as Christ’s thorn, Jujube, Nabka, and Sidr. Z.
spina-Christi is a species in the family Rhamnaceae
and grows mainly in hot and dry regions [2]. The
seeds comprise 18.6% protein and 28.5% lipids,
whereas the flesh comprises 80.6% carbohydrates.
The leaves are rich in calcium and magnesium, and
a high ascorbic acid content has been recorded in the
mesocarp [2]. It has great medical importance that
the ancient people knew, as it was used as food, as
well as a medicine for many diseases [3]. Ziziphus
spina-Christi is a deciduous shrub belong to the
family Rhamnaceae and grow throughout Middle
Eastern region including Jordan. It is commonly
called as “Sedr” and also known as 'Nabak [4].
There are many ways to name Z. spina-Christi,
which is known as Christ's thorn; Syrian Christ-
thorn in English, on behalf of epine du Christ;
jujube in French, on behalf of epine du Christ;
jujube [5]. Ziziphus spina-Christi leaf extract
contains numerous phytochemical constituents, such
as flavonoids,alkaloids, tannins, triterpenoid,
phytosterols, saponins, andessential oils [6]. Several
medicinal characteristics of the genus Ziziphus have
been  recorded, including  antioxidant,anti-
inflammatory, hepatoprotective, hypoglycaemic,
antitumor, hypotensive, antidiarrheal, antimalarial,
ant plasmodium, and immunomodulatory activities
[7]. The medicinal properties of this plant depend on
the part of the plant and the extract used. For
instance, fruits are applied on cuts and ulcers. They
are also used to treat pulmonary ailments and fevers
and to promote the healing of fresh wounds, for
dysentery [8]. interestingly, the flowers are
important source for honey bee. The winter honey
collected from the flowers of the Sedr is in high
demand by citizens for its medicinal qualities in
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addition to its excellent taste and fragrant smell [9].
Z. spina-Christi is a shrub, sometimes a tall tree,
reaching a height of 20 m and a diameter of 60 cm;
its bark is light-grey, very cracked, scaly; trunk
twisted; very branched, crown thick; shoots whitish,
flexible, drooping; thorns in pairs, one straight, the
other curved. Its leaves are glabrous on upper
surface, finely pubescent below, ovate-lanceolate or
ellipsoid, apex acute or obtuse, margins almost
entire, lateral veins conspicuous. Flowers in cymes,
subsessile, peduncle 1 to 3 mm. Fruit about 1 cm in
diameter [10]. Z. vulgaris has been used for the
treatment of some diseases, such digestive disorders,
weakness, liver complaints, obesity, urinary
troubles, diabetes, skin infections, loss of appetite,
fever, pharyngitis, bronchitis, anaemia, diarrhoea,
and insomnia [10].

Z. spina-Christi has been used in folk
medicine as a demulcent, depurative, anodyne,
emollient, and astringent against stomach and
toothaches, and as a mouth wash. The leaves are
applied locally to sores, and the roots are used to
cure and prevent skin diseases [11]. Arabs used it to
maintain a healthy lifestyle and for its soothing
properties. Z. spina-Christi has very nutritious fruits
that are usually eaten fresh. Its flowers are an
important source for honey in Yemen and Eritrea. Z.
spina-Christi has been used in folk medicine as a
demulcent, depurative, anodyne, emollient, and
astringent against stomach and toothaches, and as a
mouth wash [11]. extract of the plant is used in the
management of dandruff, wounds, and hair loss in
Bahrain [12]. Cough medicine in Nigeria is typically
made from the roots [13]. Fruits are used in Sudan
to treat diarrhoea, rheumatism, scorpion stings,
malaria, and antispasmodics [14]. All parts of the
plants are traditionally used in the treatment and
management of various ailments in different parts of
the world [15]. Decoction is made by boiling leaves
and fruits in water for half an hour, and then it
should be taken three times a day as an oral
supplement to lower cholesterol and cancer risk
[16]. In the Sahel region the roots are reported as a
treatment against headaches, while spines and ashes
are applied to heal snake bites [17].

PLANT PROFILE

Scientific name: Ziziphus spina Christi

Kingdom: Plantae

Family: Rhamnaceae

Genus: Ziziphus

Species: Ziziphus spina-Christi

Common name: Christ's thorn jujube, Christ's-thorn,
Nabk tree, Syrian Christ-thorn

Synonyms: Rhamnus nabeca Forssk, Rhamnus
spina-Christi L, Ziziphus AfricanaMill.,
Ziziphusironies A. Crav, Ziziphus nabeca
Lam,Ziziphus sphaerocarpa Tul.

Uses: Ziziphus contains chemicals that might lower
sugar and fat levels in the blood, and also cause
sleepiness. People use ziziphus for constipation,
diabetes, aging skin, high cholesterol, insomnia, and
many other conditions, but there is no good
scientific evidence to support these uses. Saponins
are plant glycosides with different structures and
biological activities, such as anticancer effects.
Ziziphus spina-Christi is a plant rich in saponin, and
this compound is used to treat malignant melanoma
in the present study [18].

Fig.no.1.1SpinaChristi flower

PHYTOCONSTITUENT OF ZIZIPHUS SPINA-
CHRISTI

Z. spina-Christi is an important food source
because it contains many nutrients, as 100 grams of
Z. spina-Christi contains 314 calories. Fresh fruits
contain 80% carbohydrates, 3mg% iron, 0.9gfat,
140mg calcium, 0.04 mg of thiamine, 0.13 mg
riboflavin, 3.7 mg niacin and 30 mg ascorbic acid,
and the concentration of ascorbic acid changes
according to the degree of ripeness with respect to
the fruit. The seeds contain 28.5% fat, 18.6%
protein, and these proteins are characterized by
being rich in sulphur amino acids. The leaves
contain many minerals such as calcium 1,270 mg%,
iron 7.2 mg%, magnesium 169mg % [5].

ECOLOGY AND DISTRIBUTION

The genus Ziziphus is known to be drought
tolerant and very resistant to heat [19]. It can be
found in desert areas with very low rainfall [20]. An
indication of the importance of the root is the high
root-to-shoot ratio measured on Z. mauritiana Lam.
and the characteristic deep rooting nature of both Z.
nummularia Burm. f.and Z. mauritiana [21]. The
large carbohydrate reserves in the roots contribute to
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the strong regeneration potential of Ziziphus plants.
Z. mauritiana is reported as having a great capacity
of recovering from injury of any kind, including fire
[22]. Some species like Z. mauritiana and Z. jujuba
Mill are found on almost every continent, whereas
other species like Zspina Christi, Z. nummularia
andZ. mucronata are restricted to specific areas.Z.
spina-Christi is found over the whole Sahelianarea
from Senegal to Sudan and across a large area in
North Africa, Middle East, east Afghanistan and
North West India [23]. The species is native to
Sudan where it grows extensively in the north and
centre of the country and along the Nile banks in
Khartoum [24]. Ziziphus spina-Christi can generally
be found at altitudes up to 600 m. However, in the
United Arab Emirates it has been reported to grow
at elevations of around 1,500 m [25]. The species
can tolerate high temperatures. It grows in desert
areas with an annual rainfall of 50-300 mm but is
often also found in wadis where underground water
is available. In Egypt apart from spontaneous
growth, the tree is cultivated in the Nile valley in
villages and parks [26].

Fig.no.1.2 Ziziphus spina Christi plant

PROPAGATION

Ziziphus is commonly propagated by seeds
and therefore exhibits a wide genetic heterogeneity.
This genetic variability may benefit Ziziphus in
harsh environments by allowing rapid adaptation to
changing climatic conditions. The tree is cross-
pollinated and highly out bred. Germination Is
epigeal and seedling growth rate is medium,
reaching a suitable size (40-50 cm in length) for
planting after 4-5 months in the nursery [27].

CHEMICAL COMPOSITION OF THE FRUIT

The flesh of Z. spina-Christi fruits is rich in
carbohydrates (80.6% in dry matter) notably starch
(21.8%), sucrose (21.8%), glucose (9.6%) and
fructose (16%) and in iron (3 mg 100 g) [28]. One-
hundred-gram dried fruit pulp contains 314 calories,

4.8 g protein, 0.9 g fat, 140 mg calcium, 0.04 mg of
thiamine, 0.13 mg riboflavin, 3.7 mg niacin and 30
mg ascorbic acid [29]. In another study, Eromosele
et al.found 98 mg of ascorbic acid in the mesocarp
of Z. spina-Christi. This is a rather high value if
compared with those of orange (50 mg), grapes (38
mg) and strawberry (59 mg). On the other hand, it is
well known that the level of ascorbic acid depends
on the stage of maturity and ripeness of the fruits
and such factors might explain the range reported in
the above-mentionedstudy[30]. The seed contains
28.5% lipid and 18.6% protein. Its proteins contain
high levels of sulphur-rich amino acids. Analysis of
fatty acids revealed the presence ofl3 fatty acids,
linoleic acid predominates in its lipids (45%)
followed by linolenic acid (20%), which showed
high activity against Escherichia coli and Bacillus
subtilis [31].The leaves are rich in calcium (1,270
mg), iron (7.2 mg) and magnesium(169mg) [32].

POTENTIALS OF ZIZIPHUS SPINA CHRISTI

A tropical evergreen tree of many parts of
Iran, it is cultivated mainly as a dry crop for its
mucilage nutritious fruits, honey production and
landscaping purposes. It serves the ecosystem by
controlling erosion, acting as wind break and it
improves soil quality by increasing available
phosphorus. Traditionally, it is used in Iran as a
medicinal plant; the fruits are used for the treatment
of fever, pain, dandruff, wounds and ulcers, in
inflammatory conditions, asthma and to cure eye
diseases, while the seeds are used as a tonic.
Extracts from the plant could be useful in the
treatment of nosocomial infections, opportunistic
infection of the unary tract, infantile gastroenteritis,
traveller’sdiarrhoea, wound infection, meningitis,
and wounds infection which are diseases caused by
some of these organisms[33]. Additionally, Z.
spina-Christi fruit extract causes neurotransmitters
release, which is probably related to presence of
ascorbic acid and the leaves may potentially be safe
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for use as sedative drug[34]. A variable activity of
the plant extract is against Staphylococcus aureus
which highly infects various burns [35]. Moreover,
the methanol extract of Sidir could be used not only
as a safe potential natural functional food ingredient
or as therapeutic drug in the treatment of diabetes,
but also it is effective in reducing both
hyperlipidaemia and oxidative stress accompanying
diabetes. It easily domesticated and can be grown
commercially for the benefit of pharmaceutical
industry and vegetation purposes [36].

BIOLOGICAL EVALUATION

Antifungal activity-Ziziphus spina-Christi
has antimicrobial properties because of the presence
of biologically active compounds. The methanolic
extracts of Z. spina-Christi leaves and fruits
demonstrated significant antifungal activity against
the growth of Alternaria alternata, A. citri, and A.
radicina with variable inhibition percentages at
different  concentrations.  Pathogenicity = was
increased when the skin was injured, as expected
[37].

Antidiarrheal Effects- Diarrthoea can be
described as an adult’s daily bowel movement that
surpasses 200 g and contains between 60 and 95%
of water. Diarrhoea caused byan infectious agent is
the leading cause of new bornmortality in
underdeveloped countries [38]. Children under the
age of two have been found to have the greatest
mortality rates, with a mortality rate of 20 fatalities
per 1000 people [38]. Diarrhoea is responsible for
more illnesses and deaths inchildren than any other
disease combined in some regions of theworld [39].
'World Health Organization has established a
Diarrhoeal Disease Control (DDC) program to
address the issues of diarrhoea in poor countries. 'Is
program involving investigations of traditional
medicinal practices. According to the findings, the
extract of Z. spina protected rats from castor oil-
induced diarrhoea and reduced intraluminal fluid
collection and gastrointestinal transit. The findings
revealed that the extract may include
physiologically active components that are
antidiarrheal, which could explain its traditional use
for gastrointestinal disorders [39].

Anticancer activity- Cancer is a disease in
which cells divideimproperly and uncontrolled. In
2012, around 14 millionnew cancer cases were
reported worldwide, with 8.2 million cancer-related
deaths. The development and spread ofthe
contemporary healthcare system has been supported
bymedicinal plants. As their acceptability and
acknowledgment spread over the world, medicinal

plants remain theonly path ahead. According to the
findings of this investigation, the leaf extract
contains compounds that have anticancer properties,
making it a promising target for futureresearch to
create novel anticancer medications Ifextensive
scientific research is conducted, the leaf extract ofZ.
spina will aid in the development of novel
anticancerdrugs [40].
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Fig.no.1.4. Leaves, spines, seeds and fruits of
SpinaChristi
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Antibacterial activity-Aqueous extracts of
the fruits, leaves, seeds and stems of Ziziphus spina
-Christi were screened for their antimicrobial
activity against six standard bacteria: two Gram
positive  (Bacillus  subtilis ,Staphylococcus
aureus),four Gram negative (Escherichia coli,
Klebsiella pneumoniae, Proteus vulgaris and
Pseudomonas  aeruginosa) and two  fungi
(Aspergillus Niger and Candida albicans).The
methanol extracts of all parts showed the highest
activity against the bacteria tested followed by
chloroform then petroleum ether. The aqueous
extracts of all parts were inactive against all
bacterial organisms. Z. spina-Christi has been used
in alternative medicine for the treatment of fever,
pain, dandruff, wounds and ulcers, inflammatory
conditions, asthma and to cure eye diseases. Z.
spina-Christi has recently been shown to have
antibacterial activity [41].

Antidiabetics-Diabetes mellitus, a
metabolic disorder, causes damage to the heart,
blood vessels, nerves. As the current effective oral
therapy for the treatment of diabetes causes side
effects, newalternatives are required. In modern
world, medicinal plants are used to treat many
diseases, everyyear, large numbers of novel natural
product are isolated with efficacy against various
diseases. plants we assessed the potential of
Ziziphus spina-Christi which belong to Genus
Ziziphus and family Rhamnaceae. Ziziphus species
are a group of small trees that grow in many
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regions of the world. It is used for various medicinal
purposes. Species of this genus are used
traditionally for the treatment of various diseases
such as fever, insomnia, skin infections, urinary
problems, digestives disorders, obesity, liver
complaints and diabetes [42].
Anti-Inflammatory-Physical trauma,
noxious chemicals, and microbial infections may all
produce inflammation, which is the body’s natural
reaction to protecting itself from further damage. A
host of infections, irritants, and damaged tissues are
dealt with during this procedure. Many medications
are available to combat inflammation, but long-term
usage may result in side effects such as nausea,
vomiting, bone marrow depression, and fluid or salt
retention [43]. A new supply of structurally essential
compounds from plants has been discovered by
traditional medicine, which means that it is always
expanding its horizons [40]. It is well known that
plants are rich in chemical compounds.
Compositional diversity in plants has gone largely
unexploited, and novel lead chemicals for the
treatment and management of inflammation might
be found. The crude extract was tested in a variety
of solvents and shown to be efficient in treating a
variety of inflammation-related diseases [44].

MULTIPURPOSE OF ZIZIPHUS SPINA-CHRISTI
There are many forms of benefiting of
Ziziphus spina-Christi, the fruits of which are eaten
either fresh or dry and may be in the form of flour
used in baked goods, where they are made in the
form of small balls, as the fruit pulp may be eaten or
stored for the future.
a)Animal feed-Leaves are used as food for animals,
especially in the dry season, where small branches
are rubbed and used as feed for camels and goats
[45].
b)Environmental uses-
It has great environmental importance as it is grown
around villages and works as a safety belt and
windbreaks because of its deep and extended roots.
In addition, it works to raise soil fertility rates
because it contains a large amount of phosphorous
[45].
¢) Human food-
There are many ways to take advantage of the plant,
it may be eaten fruits, which are characterized by
the sweetness of taste or may be ground, then mixed
with water and made from it baked goods such as
ginger bread. Recent studies have proven that honey
resulting from bees that feed on dam trees is a
strong bacterial antibody compared to other types of
honey [46].

d) Fuel sources-
Wood is used as a source of fuel and access to high-
quality coal, in addition to being used in the
manufacture of doors and windows, door handles
and furniture [47].
e) pharmaceutical uses

The medicinal uses of Ziziphus spina-
Christi are versatile as hypoglycaemic. This plant
has hypoglycaemic effect; researches indicated that
induced diabetic rats by aqueous extract of plant
decrease the level of blood glucose by two
mechanisms by acting on glucose homeostasis in an
extra-pancreatic way or by improvement of liver
action and take glucose to synthesis glycogen act as
fuel of energy. Saponin glycoside is known as
natural product present in this plant which
responsible for lowering level of glucagon which is
hormone responsible for mobilization of glucose in
to blood stream and hence lowering level of blood
glucose in indirect pathway, hypotension,
anticancer, anti-inflammation is used [48]. Due to
the fact that the plant contains tannins, it has an
antibacterial effect. This is due to the fact that the
tannins are associated with the protein, especially
proline-rich proteins. Where tannins are bound to
the iron, which contributes to the inhibition of
metabolism inside the microbe and helps to
eliminate it [49] The presence of saponins
contributes to increasing the surface tension of the
membranes, which contributes to increasing the
permeability of cells and helps in destroying the
microbe [50].Alkaloids are bound to DNA, which
affects the process of cell division, Flavonoids bind
to DNA and R N A, thereby inhibiting protein and
fat formation, causing energy metabolism to be
impaired, thereby affecting the growth of the
microbe [51]. The plant is used as a treatment for
diarrhoea and colon cramps. It is also used as a twig
powder in the treatment of rheumatism, scorpion
sting, strengthening the immune system and
regulating its mechanism of action [52]. The leaves
are also used to treat headache, bone pain, abscess
treatment, and superficial wound dressing, and are
sometimes used as an analgesic [53].Small branches
are used in the treatment of eye infections, its leaves
are boiled in water and used as a face wash and
mixed with lemon and used as a shampoo to
maintain the softness of hair and the purity of the
skin [54].Fruit tea is used to treat measles. Fruits are
used to treat chest pain, respiratory system, and
blood purification from impurities. Its leaves are
used to get rid of the undesirable taste in oral
medications and to keep the gums clean [55].
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MEDICINAL USES

The vast majority of rural people in Sudan
has no access to modern medicine and relies heavily
on traditional cures, mostly prepared from plants.
The genus Ziziphus is known for its medicinal
properties as a hypoglycaemic, hypotensive, anti-
inflammatory, antimicrobial, antioxidant,
antitumour, and liver protective agent and as an
immune system stimulant [56]. In central Sudan, Z.
spina-Christi fruits are eaten to treat diarrhoea and
malaria and as an antispasmodic. The powder of the
twigs is used externally to treat rheumatism and
scorpion sting [57]. In northern Kordofan the
poultice of the powdered leaves is used to heal
swellings and macerated roots are used as an ant
purgative [58]. In the White Nile states the
decoctions of the bark are used to treat intestinal
spasms [59]. In the Sahel region the roots are
reported as a treatment against headaches, while
spines and ashes are applied to heal snake bites.
Boiled leaves are applied to various surface wounds
and against diarrhoea. In Egypt a beverage made
from fruits is considered to be a sedative. In
Palestine leaves and young branches are used as an
anti-inflammatory for eye wash, treat toothache and
stomach-ache and as an antirheumatic [60]. In the
United Arab Emirates leaves are boiled in water and
used as a shampoo or mixed with lemon and applied
to the face and hair to soften or to soothe it. Ash of
wood mixed with vinegar is applied to heal snake
bites and a tea made of fruit is used to treat measles.
Fruits and crashed kernels are eaten to treat chest
pains, respiratory problems and as a tonic [61].
Moreover, in Oman fruits are regarded as having
purifying properties such as cleansing the stomach,
removing impurities from blood as well as being a
restorative for the whole system. The water in which
crushed leaves had been boiled is given to women in
prolonged labour or with a retained placenta for its
oxytocic properties [62]. In India, a preparation
from bark is used to clean wounds and sores, while
the gum that exudes from the tree in hot weather is
used in Cyc remedies. The chewed leaves are said to
numb the taste buds, which provides a method of
suppressing the unpleasant flavour of
some oral medicines.

a) Fruits-

Fruits of Z. spina-Christi are used as food
especially for people in western and central Sudan
and other Saharan regions. Fruits are collected by
women and children and sold on local markets. This
provides an additional source of income for local
people, who may use the revenue to buy important

non-food items. Similarly, in Oman fruits are
collected from wild and cultivated plants and sold
on local markets. Fruits are consumed either fresh or
dried and the sweet pulp of fruit is dried to produce
fine flour. Typically, this flour is placed in small
metal cups and cooked under steam. This process
solidifies the flour to the shape of the container. The
dried pulp flour and water are also mixed with
sesame and formed into small balls. The fruit pulp
prepared in these two ways can be consumed either
immediately or stored for future use. In Oman fruits
including kernels are ground to produce an edible
mealy substance which is either eaten raw or cooked
in water, milk or buttermilk. Ziziphus is a shrub or
small tree. The fruit is used to make medicine.
Ziziphus is used for improving muscular strength
and weight, for preventing liver diseases and stress
ulcers, and as a sedative [63].

b) Leaves-

The leaves provide valuable animal forage
and fodder under open grazing conditions. This is
especially important during the dry season when
grazing is limited. Small branches areoften lopped
as dry season fodder for camels and goats and later
used to make thorn fences. Biological reports and
traditional applications including management of
diabetes and treatment of malaria, digestive issues,
typhoid, liver complaints, weakness, skin infections,
urinary  disorders, obesity, diarrhoea, and
sleeplessness have all been treated with different
parts of Z. spina all over the globe [63].

c) Bark-

The results of studies have exhibited that it
is effective in anti-cancer and liver damage
treatment. Ziziphus spina-Christi was found in
ancient Egyptian prescriptions to treat pain,
swellings, and heat to have anti-inflammatory
effects. The wood is used as a source of fuel and it
produces an excellent charcoal. The
timber is used for tool handles, fence posts, bedstead
legs, walking sticks, furniture, bent wood chairs,
roofing beams, doors, windows and turned items. It
is hard and heavy and is known to resist termites
[64].

d) Seed-

Ziziphus spina-Christi had anti-apoptotic, anti-
fibrotic, antioxidant, and protective effects on S.
mansoni induced liver wounds. It has significant
anti-inflammatory and moderate  antipyretic

activities. Safe alternative to lower blood glucose
[65].
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e) Flower-

The honey collected from the flowers of 2. spina-
Christi is of excellent flavour and is normally sold at
a price higher than that derived from the
flowers of other trees [64].

II. CONCLUSION

The study found traditionally the plant
parts especially the leaves were used for the
treatment of diabetes, malaria, digestive issues,
typhoid, liver complaints, weakness, skin infections,
urinary  disorders, obesity, diarrhoea, and
sleeplessness.  Preclinical  investigations have
already been conducted on a variety of biological
activities. The leaves were found to have significant
biological activity, and this is due to the presence of
high contents of polyphenol compounds. Z. spina-
Christi has pharmacologicalfunctions, including
antihyperglycemic, antibacterial, antifungal,
antioxidantand antinociceptive activities, among
others. As the current information shows, it is also
possible that various flavonoids and saponin
glycosides such as Christin in-A might be useful in
the development of new drugs to treat various
diseases. It must be kept in mind that clinicians
should remain cautious until moredefinitive studies
demonstrate the safety, quality and efficacy of
Z. spina-Christi.
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