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Abstract

Scorpion sting envenoming in Saudi Arabia posed major public health problems. Conventional treatment with
antivenom with its limitations and hazards called for the use of support remediation like prazosin therapy and
phytotherapy as alternative solutions in systematic medicine and a trend of use in medicinal plants. The present
study is aiming to procure the medicinal plants that exhibit antidotes of scorpion stings which, were scientifically
ignored in Saudi Arabia. Current study data of 11 rare and endangered medicinal plants were collected identified
up to the family level, in addition to the parts used. The Family Leguminosae was represented by 4 species. The
families Acanthaceae, Amaranthaceae, Annonaceae, Euphorbiaceae, Myrtaceae, Plumbaginaceae, and
Zygophyllaceae, were represented with a single species each. All of them have got medicinal ability of antidote
potential against scorpion venoms. These commonly used herbs that belonged to 8 families were similar in the use
of all parts in treatment. This review study may assist the researchers recruiting new natural herbs and their active
products as therapeutic agents against scorpion envenoming. However, these medicinal plants are still requiring
pharmacological and phytochemical investigations in order to be claimed as effective antidotes in scorpion
envenoming syndrome.
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Introduction
Scorpions, widely distributed throughout the world [1],
have venoms that contain neurotoxins, cardiotoxins,
nephrotoxins, hemolytic toxins, nucleotides, amino acids,
oligopeptides, phospholipase-A, hyaluroinidase, acetylcho-
line esterase, histamine, serotonin, 5-hydroxyptamine and
proteins that inhibit protease, angiotensinase and succin-
ate dehydrogenase actions [2, 3]. Envenoming degree is
controlled by several factors: scorpion species, lethality
and dose of venom injected at the time of sting and also
on the victim’s physiological reactions to venom, demand-
ing a treatment protocol [4]. The common associated

symptoms are severe pain and inflammatory reactions,
though human death is not very common [1] Cardiac,
respiratory, autonomic and metabolic abnormalities are
the general clinical features of stung patients that lead to
multisystem failure and death [5, 6]. Most frequent mani-
festations are pulmonary edema [7], myocardial damage
[8], intracerebral haemorrhage [9], brachial plexopathy
[10], and renal failure [11] induced by the prolific release
of neurotransmitters associated with scorpion envenom-
ing [12]. Drugs like prazosin, angiotensin-converting
enzyme (ACE) inhibitors, insulin, scorpion antivenom,
with others are some of the current regimens and protocol
strategies practiced for patient remediation [13, 14].
Herbal sources of medicine were used for more than

5000 years ago and still going on in traditional modern
medicine [15]. The diversity of plants in Saudi Arabia is
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due to its unique habitats that stretch along large spatial
area. A total of 2250 species (including pteridophytes
and gymnosperms) in 142 families are represented in the
flora of the Kingdom of Saudi Arabia. Of these, there are
242 endemic and 600 rare and endangered species in the
wild [16]. The number of threatened species is increas-
ing annually as a result of adverse environmental condi-
tions and anthropogenic activities [17]. Medicinal plants
of Saudi Arabian were employed in treatment of human
and animal diseases. Reports of plant families like: Legumi-
nosae, Acanthaceae, Amaranthaceae, Annonaceae, Araceae,
Myrtaceae, Plumbaginaceae and Euphobiaceae as medically
important lead to the continuous work process on other
plants also [18–20]. More than a quarter of drugs are of
plant origin, whereas 121 active compounds and synthetic-
ally produced analogues come from natural precursors, a
situation that cannot under estimate the importance of
phytomedicine [20].
Two thirds of the Arabian Peninsula is occupied by

the Kingdom of Saudi Arabia, covering a wide range of
natural sites with great biodiversity and synergistic
framework of associated ecosystems [21]. The activity of
many plants against scorpion envenoming has been re-
ported previously. However, according to the literature
review and to the best of our knowledge, a number of
rare and endangered plants found in Saudi Arabia, only
few of them have been reported for their anti-scorpion
activity.
In this study the aim is to follow a survey of rare and

endangered medicinal plants in the kingdom and attempt
to reflect some of their uses in treatment of scorpion
stings and some other diseases.

Methods
Information concerning medicinal plants of Saudi Arabia
was collected from all available sources. In addition to
the facilities provided by Scientific Research Center,

Medical Services Department (MSD), Ministry of
Defense, Riyadh, Saudi Arabia, that included library and
access to electronic data, general use of internet websites
and specific search engines such as Science Direct, Goo-
gle, PubMed and other biological and chemical abstract
libraries were also used. Literature search keywords of
this article were “Saudi Arabian medicinal plants, rare
and endemic and endangered plants of Saudi Arabia,
ethnobotanical evidences in scorpion sting and natural
products”. Selection of plants was focused on their
therapeutic potentials as antivenom in folklore remedies.
Specific searches were also made to enlist already re-
ported antivenom constituents with possible mechanism
to support the antivenom characteristics of medicinal
plants of Saudi Arabia. The outcome was again checked
and compared with the literature of current drugs that
are employed in combating signs and symptoms of scor-
pion envenoming.

Results
Medicinal plants used against scorpion envenoming
Plant parts used
In this study, a total of 11 endangered species belonging
to 8 families were reported for their medical application
including scorpion sting in Saudi Arabia. Table 1, pre-
sented the number of the plant species in each family,
and stating those endangered ones. It showed 11 rare
and endangered medicinal plants and the specific parts
that had potential benefit for treating scorpion stings.
The Family Leguminosae was represented by 4 species.
The families Acanthaceae, Amaranthaceae, Annonaceae,
Euphorbiaceae, Myrtaceae, Plumbaginaceae, and Zygo-
phyllaceae, were represented with a single species each.
All these presented species have got medicinal ability
antagonising scorpion venoms. The plant species re-
ported in this study are widely known to be used to treat
scorpion stings in Saudi Arabia. Table 2 summarizes the
plant parts used for this purpose, in addition to their

Table 1 Status of Saudi Arabian plants used for treatment of scorpion stings

Family Species Status

Acanthaceae Blepharis maderaspatensis (L.) Roth Endangered

Amaranthaceae Amaranthus spinosus L., Sp. (1753) Endangered

Annonaceae Annona squamosa Occasional, Endangered non-Endemic

Euphorbiaceae Croton lobatus Endangered

Leguminosae (Fabaceae or Papilionaceae) Abrus precatorius
Clitoria ternatea
Desmodium gangeticum
Glycyrrhiza glabra

Locally common, Endangered non-Endemic
Endangered
Extinct non Endemic
Endangered non Endemic, Rare

Myrtaceae Myrtus communis Endangered non Endemic, Rare

Plumbaginaceae Plumbago zeylanica Endangered

Zygophyllaceae Balanites aegyptiaca Endangered
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scientific and local names. The morphological detailed
information of each species were mentioned accordingly:

The family Acanthaceae
Blepharis maderaspatensis (L.) Roth
Blepharis maderaspatensis is a 2.5 m (stem height)
scrambling perennial herbal plant that belongs to the family
Acanthaceae. It has four hairy leaves that are elliptic and
entire, at each node, with axillary spike inflorescence. The
flowers are found in the clustered form or solitary. The
veins and venules are pale-blue, purple or creamy-white.
The margins and clinging bristles retrorse-barbed with
bracts that are 5–10mm long. The capsule and the corolla
are 0.5–0.8 and 0.8–1.3 cm long (respectively). They are
ovoid in shape, shining, glabrous and brownish in colour.
Mostly spreading in the savannah zone, Tropical Africa
[33], Yemen, Saudi Arabia, Iran to India (Fig. 1) [34, 35].

Medicinal use
This herbal plant is usually used to treat the general
nervous disorders, scorpion stings, skin boils, headaches,
general wounds and cuts, and bone fractures [36–40].
Effectivity of this plant (B. maderaspatensis) in treatment
comes from its potential ability as a natural scavenger
source of free radicals due to its contents of alkaloids, terpe-
noids, steroids, coumarins, flavonoids and glycosides [40].

The family Amaranthaceae
Amaranthus spinosus L., Sp. (1753)
Amaranthus spinosus is a 75 cm tall annual and erect
herb, with either stout or weak axillary spines, which are
paired. It is glabrous with branches and the apex is
obtuse to subacute with leaves that are rhomboid to
ovate. There are green spikes which, are axillary and ter-
minal, rather dense and few, in general infloresence,
whilst all male flowers are found at the upper parts of
spikes and all the female flowers are found at the lower
parts of spikes. The perianth is longer than the bracts.
With wrinkled capsule, segments of the perianth are 3–5
and 2–3 flexuous stigmas, whilst, the simple leaves exsti-
pulate or almost entire, in opposite or alternate position.
It also has a raceme inflorescence, sometimes, with a
loose spike or dense head, bracteates, panicle or cyme.
The hyaline bracts are sometimes coloured or white,
with single flowers or more. It has unisexual or bisexual
flowers that are regular. These flowers sometimes
arranged in cymules; whilst some of the lateral ones are
in the form of scales, hooks or spines. The perianth is
uniseriate and membranous. The tepels are free or
somewhat united at the base, they are variously coloured
and often green to white. Petals and stamens are numer-
ous and positioned in opposite sites. The superior
pendulous to erect ovary is unilocular, with one to
numerous ovules. There is capitate stigma that is filiform
to long with long to short style and a basal placentation.
The irregularly rupturing fruit has a capsule that is
indehiscent or circumcissile with ovoid or round seeds

Table 2 Botanical information of 11 endangered medicinal plants in Kingdom of Saudi Arabia

Family Species Local Name Parts Used References

Acanthaceae Blepharis maderaspatensis (L.) Roth Atrara Leaves [22]

Amaranthaceae Amaranthus spinosus L., Sp. (1753) Spiny amarantus Leaves, Stem, Root [23]

Annonaceae Annona squamosa (Qishda, Safarjal Hindi) Leaves, Root [24, 25]

Euphorbiaceae Croton lobatus Thufailan Leaf [26]

Leguminosae
(Fabaceae or Papilionaceae)

Abrus precatorius
Clitoria ternatea
Desmodium gangeticum
Glycyrrhiza glabra

Joha
Gatad Marioti
Hiraija Mabthora
Abushoak plant

Root
Leaf, Root, Stem
Root
Root

[27]
[28, 29]
[30]
[30]

Myrtaceae Myrtus communis (Tha’ab) Ithba - Dharf Leaves [31]

Plumbaginaceae Plumbago zeylanica Alhilo (Sweet) plant Whole plant, Root [32]

Zygophyllaceae Balanites aegyptiaca Farfakh - Namose Leaves, Stem [27]

Fig. 1 Blepharis maderaspatensis. This endangered species belongs to
the plant family Acanthaceae (Copy source Jacob Thomas Pandalayil)
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(Fig. 2) [35]. This pantropical herbal plant (Amaranthus
spinosus) is only found in scattered places in the south-
west region as an endangered species [41, 42].

Medicinal use
It is used as a medicinal herb to treat stomach aches,
constipation, oliguria, pyrexia, jaundice (boiled leaves
and roots) and gonorrhoea (root extract) [43, 44]. The
root paste is applied on snakebite or scorpion sting
(Doctrine of Signatures) [45].

Family Annonaceae
The family Annonaceae has about 122 genera and 1200
species, usually seen in the evergreen tropical forests
and lowland of America, Asia to Australia whilst, only
one genus is extant in Saudi Arabia (Annona).

Annona squamosa
This species represents shrubs and trees, whose wood
and leaves have got aromatic compounds. The terminal
flowers are yellowish, but usually green. When woods
are older, the axillary opposed leaves are borne in pani-
cles or fascicles but, usually leaves are exstipulate, entire
with alternate position. Fruits are rarely enlarged whilst,
the petals are imbricate and rarely three to four but,
mostly in two series of six. The deciduous or persistent,
valvate or imbricate sepals are distinct two, in number,
variously united but, rarely three. There are numerous
hypogynous stamens, found in several series that are
spirally imbricate. The longitudinally slit opening of the
anther loculi are adnate to the connective, whilst, there

are thick and very short filaments. Placentas are found
parietal in the ovary which is usually free or rarely found
united in one locule. The style is rarely connate but,
usually free, short and thick and the carpels are rarely
found solitary but, they are either few or numerous. The
stigma which has one or two ovules sometimes bilobed
or sulcate but, usually oblong or capitate. The seeds are
either arillate or not. The fruit full carpels are rarely
joined together in a mass of several locules but, usually
free and stipitate (Fig. 3) [34, 35].

Medicinal use
The paste of leaves is used to kill lice, and the whole
leaves were used to treat scorpion stings [46]. Employing
various solvents, phytochemical screening tests done to
extract and collect the different biological chemical com-
ponents that included phenolic compounds, saponins,
alkaloids, flavonid terpeniods, glycosides and steroids.
The extraction method implied on the used parts of the
plant and the type of used solvents, control the presenta-
tion of these biological and chemical compounds [47].

Family Euphorbiaceae
Croton lobatus
The species Croton lobatus (Fig. 4) [34], which is a tropical
wild plant is commonly used in African traditional medi-
cine to prepare remedies for many diseases (malaria, preg-
nancy troubles, dysentery) [48]. Numerous studies have
dealt with the constituents of Croton and these studies
have revealed that the presence of sesquiterpenes [49, 50],
diterpenes [51, 52], triterpenes [53] steroids, flavonoids

Fig. 2 Amaranthus spinosus. This endangered species belongs to the
plant family Amaranthaceae (Copy source Jacob Thomas Pandalayil)

Fig. 3 Annona squamosa. This occasionally, endangered, non-
endemic species belongs to the plant family Annonaceae (Copy
source Jacob Thomas Pandalayil)

Al-Asmari et al. Clinical Phytoscience            (2020) 6:53 Page 4 of 13



[54] and alkaloids [55]. From the leaves and the stem bark
of C. lobatus, several compounds were isolated among
which are the nitrogen compounds, polyphenol, sterols,
triterpenes and diterpenes [56, 57].

Medicinal use
A whole plant infusion is used as a topical bath to treat
skin diseases. In Nigeria the leaf sap is applied to lessen
the pain of scorpion stings.

The family Leguminosae (Fabaceae or Papilionaceae)
Abrus precatorius
The species Abrus precatorius that belongs to the family
Fabaceae has common names (rosary pea and ratti) and is
used as a medicinal herb to treat various diseases though,
it is considered an endangered plant in Saudi Arabia
(Fig. 5) [35]. The different parts of the plant are used as
anti-ophthalmic, anti-phlogistic, tonic, emetic, aphrodisiac
and purgative [58]. Though the seeds of Abrus precatorius
contain deadly poisonous compounds but, storage of these
seeds upon long refrigeration was reported to convert the
toxic form of abrin to the mitogenic form [59, 60].

Medicinal use
Root powder is taken orally along with cow’s milk to
treat scorpion sting [61].

Clitoria ternatea
The species Clitoria ternatea is a perennial twining herb.
There are imperipinnate leaves with 2.5 to 2 cm long peti-
oles, in addition to acute and linear, four mm long stipules.
There are five to seven caute or obtuse, elliptic-oblong

leaflets which, are subcoriaceous of 2.5 to 5 by 2 to 3.2 cm
dimensions that have filiform stipules (Fig. 6) [34]. The ter-
ete stems are mostly pubscent. There are axillary solitary
flowers that sometimes have white or blue coloration but,
usually standard bright with an orange centre. The smooth
yellowish brown seeds are numbered six to ten.

Fig. 4 Croton lobatus. This endangered species belongs to the plant
family Euphorbiaceae (Copy source Jacob Thomas Pandalayil)

Fig. 5 Abrus precatorius. This locally common, endangered, non-
endemic species belongs to the plant family Leguminosae
(Fabaceae or Papilionaceae) (Copy source Jacob Thomas Pandalayil)

Fig. 6 Clitoria ternatea. This endangered species belongs to the
plant family Leguminosae (Fabaceae or Papilionaceae) (Copy source
Jacob Thomas Pandalayil)
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Medicinal use
The parts of this plant used in treatment are the leaves and
roots that usually deals with animal stings especially,
scorpion stings and snakebites (flowers, stems and roots,)
in India [62]. It is also used as an anthelmintic, in urogeni-
tal disorders, infections and general body aches [63]. More-
over, this plant has various pharmacological characteristics
in functioning as vascular smooth muscle relaxant, insecti-
cidal, blood platelet aggregation inhibitor, antidiabetic,
local anaesthetic, diuretic, anti-inflammatory, antimicro-
bial, antipyretic and analgesic [64].

Desmodium gangeticum
This one m tall stout herbal species with prominently deep
growing and spreading lateral roots has a system of either
five to fifteen or more tap roots that are poorly developed.
These long and very strong lateral roots are in the form of
cords that are smooth and uniformly cylindrical. The strand
of wood is thick in the center surrounded by a tough bark
which, might be thin but, color is light yellow. The outer
surface of the root has a yellowish brown color and it
deeply grows from two to three feet (Fig. 7) [34].

Medicinal use
This herbal plant has medicinal uses in India (ayurveda)
[65, 66] for treatment of scorpion sting, snakebites,
diabetes mellitus and ulcer [67, 68]. The aerial parts of
the herb extracts are identified as N,N-dimethyltrypta-
mine, sterols and other derivatives, whilst, the root
components are desmodin, gangetinin, gangetin and
three more pterocarpinoids [69].

Glycyrrhiza glabra
This species name (in Greek) is sweet root and it is a
two cm tall evergreen shrub. Its leaves are bright green
and oppositely positioned with either elliptic or ovate
shape and by crushing they diffuse an aromatic odor.
The axillary cyme flowers are either few or solitary and
having white colour. When the flowers are fully open
the petals and sepals will be reflexed (Fig. 8) [70]. It is
famous for its use in confectionery, as a flavor for
liquorice. The glycyrrhizin component of its rhizomes is
sweeter than sugar by fifty times. Locally made liquorice
confectionery is prepared by using several species that
belong to the genus Glycyrrhiza.

Medicinal use
Its involvement in herbal medicine is represented in
masking some medicinal preparations unpleasant tastes,
scorpion stings, throat lozenges, cough mixtures, indi-
gestion, inflammatory stomach conditions, stomach
ulcers, and mouth ulcers [71].

The family Myrtaceae
Myrtus communis (the common Myrtle)
There are 22 genera belonging to this plant with at least
440 species. In Saudi Arabia there are seven species that
belong to three genera and all species have worldwide
distribution with often existence within saline habitats.
Because of the beautiful and attractive berries, foliage
and flowers, it is being widely grown. This perennials
shrub has exstipulate, pinnatifid, undivided, basal and
alternate leaves. Its inflorescence is either compound or

Fig. 7 Desmodium gangeticum. This extinct non-endemic species
belongs to the plant family Leguminosae (Fabaceae or
Papilionaceae) (Copy source Jacob Thomas Pandalayil)

Fig. 8 Glycyrrhiza glabra. This endangered non endemic, rare species
belongs to the plant family Leguminosae (Fabaceae or
Papilionaceae) (Copy source Jacob Thomas Pandalayil)
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simple, either cymose or racemose and bracteate. It has
hypogynous, complete, five merous flowers. It has a
showy, coloured, scarious, plicate, strong, papery, lobed
or dentate, infundibular or tubular, gamosepalous Calyx.
There is either polypetalous or gamopetalous corolla
with stamens on their tube on opposed positions with
lobes. There is a single ovule in the single ovary and the
pistil has five styles and five capillaries. There are cir-
cumscissile, either irregularly dehiscing or indehiscent,
achene-like fruits that are often enclosed in calyx or
being membranous, with a straight embryo (Fig. 9) [35].

Medicinal use
Since the old days of Greece era and the Unani System of
Medicine this herb was used as one of the important drugs.
The leaves, berries and extracted oils were employed in
flavouring of foods and wine beverages, in addition to treat-
ment of several ailments like leucorrhoea, deep sinusitis,
haemorrhages, rheumatism, vomiting, dysentery, diarrhoea,
and gastric ulcer. It is also used in treatment of scorpion
stings, in addition to hair fall in cosmetology [6]. In past
times, ripe fruits were used as food integrators because of
their high vitamin contents and they also embody lots of
other biologically active components such as antioxidants,
malic acid, citric acid, sugars, fibres, fixed oil, essential oil,
coumarins, flavonoids and tannins [6].

Family Plumbaginaceae
Plumbago zeylanica
This species is commonly named the Ceylon leadwort,
wild leadwort or doctorbush. It is one of a group of 240

species belonging to 25 genera that have worldwide
distribution in the tropics and subtropics of which, 32
species belonging to six genera are found in Saudi
Arabia. This species also is popularly known throughout
India and Asia for treating intestinal worms, infections
and skin diseases. This plant can be considered as an
undershrub, a perennial herb or with a complete annual
cycle. It has leaves with either spiny or coriaceous,
persistent stipules, often fleshy, either subsessile or
petiolate, with either alternate opposite position, either
compound or simple. This plant has an inflorescence
with solitary flowers and cymes are either compound or
simple, whilst, there is an absent or a rarely annular,
depressed or convex disc; hypogynous, ebracteate, five to
four-merous, rarely zygomorphic, actinomorphic, hermaph-
rodite flowers. In bud the sepals are imbricate, rarely
connate basally or free and they are usually five in number
but, rarely four. There are rarely valvate petals, contorted or
imbricate, clawed, basally connate or free, either absent or
rarely three but usually four to five. The anthers are dehis-
cent longitudinally in the form of two cells, whilst, the
stamens are in the form of one to three whorls of five that
usually count five to a total of fifteen. There is axile placen-
tation of carpels that count five or four, the superior syn-
carpous ovary is five to three-locular, whilst, the either two
or more ovules are also either obscurely lobed or capitate
with simple stigma,and simple, terminal style. The fruit
capsule is either septicidal or loculicidal, and it is rarely a
berry but, could either be a stony drupe or schizocarpic.
The either nonendospermic or endospermic seeds are
contained in a capsule of one to several ones (Fig. 10) [35].

Fig. 9 Myrtus communis. This endangered non endemic, rare species
belongs to the plant family Myrtaceae (Copy source Jacob
Thomas Pandalayil)

Fig. 10 Plumbago zeylanica. This endangered species belongs to the
plant family Plumbaginaceae (Copy source Jacob Thomas Pandalayil)

Al-Asmari et al. Clinical Phytoscience            (2020) 6:53 Page 7 of 13



Medicinal use
The major part that had been intensively (due to the ex-
tensive pharmacological uses) used was the root and one
of its extracts was employed in treatment of scorpion
sting sites to relieve pain, topically [72]. This plant has
been found to be effective in treatment of several clinic-
ally ill patients of hookworm, hemorrhoids, ulcers,
dermatitis, ringworm, scabies, leprosy and other multiple
inflammations [73]. Wound healing, swellings, rheumatic
pain, tuberculosis, syphilis and gonorrhoea, were treated
by the leaves, roots and bark powder, whilst, the pulped
roots and the aerial parts were used as an abortifacient
[74]. Breath shortness is treated by oral root infusion,
whilst, chest, throat and mouth inflammations are
treated by swallowing the mixture of boiled milk and a
decoction of the root [75].

Family Zygophyllaceae
Balanites aegyptiaca
This tree belongs to the tropical zones where it is
named the ‘desert date’ (Fig. 11) [35]. It grows up to
ten meters in height with spines, and is usually found
in the dry lands of South Asia and Africa, having
wide distribution [76].

Medicinal use
It has been used in traditional medicine to treat several
illnesses such as fever, asthma, stomach aches, hemor-
rhoids, diarrhea, constipation, dysentery, epilepsy,
syphilis, malaria, wounds, infection, intestinal worm and
jaundice. Scorpion stings were treated by the pulp of the
fruit, whilst, as a vermifuge the bark of the stem was

used [77]. The fruits of this tree were reported to have or-
ganic acids, flavonoids, saponins, alkaloids, carbohydrates,
lipids and proteins. In addition, products of this tree,
through experiment, proved to have antinociceptive prop-
erties, antioxidant activity, cardioprotective, antivenin,
analgesic, anti-inflammatory, mosquito larvicidal, hepato-
protective, antidiabetic, antiviral, wound-healing, hypocho-
lesterolemic, diuretic, anticancer, antimicrobial and
antioxidant activities [76]. Figure 12 was created to show a
summary of the presented results in a flow chart form.

Discussion
Recent surveys reported that the flora of the Middle East
is very rich and embodies more than 2600 species of
plants. Studies on more than 700 of them confirmed
medicinal and pesticidal use [78–81]. In the Arab trad-
itional medicine about 250 species are employed in
treating several diseases, till now [78, 82–84].
In this study, the families Acanthaceae, Amaranthaceae,

Annonaceae, Euphorbiaceae, Myrtaceae, Plumbaginaceae,
and Zygophyllaceae, were represented with a single spe-
cies each. Each representative species of these families has
medicinal uses that have one common characteristic in
being used as antidotes for scorpion stings. These plant
species also have other medicinal uses and they are endan-
gered with extinction, at least in Saudi Arabia.
The species Blepharis maderaspatensis, that belongs to

the family Acanthaceae, is a herbal plant known locally
as ‘Atrara’ and its leaves [22] are usually used to treat
scorpion stings. Other remedial uses include general
nervous disorders, skin boils, headaches, general wounds
and cuts, and bone fractures [36–40]. Effectivity of this
plant in treatment comes from its potential ability as a
natural scavenger source of free radicals due to its
contents of alkaloids, terpenoids, steroids, coumarins,
flavonoids and glycosides [40].
The plant family Amaranthaceae is represented by one

endangered species Amaranthus spinosus which, is
known locally as ‘Spiny amarantus’. The boiled leaves
and roots of this medicinal herb plant [23] are used to
treat stomach aches, constipation, oliguria, pyrexia and
jaundice. Whilst, the root extract is used in treating gon-
orrhoea [43, 44]. The root paste is applied on snakebite
or scorpion stings (Doctrine of Signatures) [45].
The plant family Annonaceae is represented by one

occasionally, endangered, non-endemic species Annona
squamosa. It is known locally as ‘Qishda and Safarjal
Hindi’, and the paste of leaves was usually used to kill
lice but, the whole leaves [24, 25] are used to treat scor-
pion stung victims [46]. Previous phytochemical screen-
ing tests were done by employing various solvents, in
extracting and collecting the different biological chem-
ical components. The isolated products included phen-
olic compounds, saponins, alkaloids, flavonid terpeniods,

Fig. 11 Balanites aegyptiaca. This endangered species belongs to the
plant family Zygophyllaceae (Copy source Jacob Thomas Pandalayil)
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glycosides, and steroids [47]. Generally, all plant species
presented in this study, are somehow endangered by
vanishing and being extinct in Saudi Arabia and the
Middle East, altogether. Environmental and detrimental
climatic changes, overharvesting of wild species and
destruction of their natural habitats are threatening
processes that handicap the availability of medicinal
plant resources [85–87]. Unless serious precautionary
steps are taken, within the next 10 years, about one third
of native plants, including several species that are found
in the desert or semiarid and dry regions, will vanish,
forever.
The plant family Euphorbiaceae is represented by a

single species, Croton lobatus which, is known locally as
‘Thufailan’ and it is also endangered by extinction. Infu-
sion of the whole plant is used as a topical bath to treat
skin diseases whilst, the leaf sap is applied to lessen
scorpion sting pains [26]. Herbal medicinal resources are
becoming increasingly interesting, worldwide. With the
convincing ability of treating several and various dis-
eases, laboratory investigations in the fields of pharma-
cology and bioactive ingredients properties reflect a
crucial demand to take protective measures [85–87].
Myrtus communis is known locally as ‘Tha’ab, Ithba

and Dharf’ and belongs to the plant family Myrtaceae.
This rare, non-endemic endangered herbal plant species
had been used as one of the important drugs, since the
old days of Greece era and the Unani System of Medi-
cine. The leaves, berries and extracted oils were
employed in flavouring of foods and wine beverages
[31]. It is also used to treat several ailments like
leucorrhoea, deep sinusitis, haemorrhages, rheumatism,
vomiting, dysentery, diarrhoea, and gastric ulcer [31]. It
is also used in treatment of scorpion stings, in addition
to hair fall in cosmetology [6]. In past times, ripe fruits
were used as food integrators because of their high

vitamin contents and they also embody lots of other bio-
logically active components such as antioxidants, malic
acid, citric acid, sugars, fibers, fixed oils, essential oils,
coumarins, flavonoids and tannins [6]. In regions of the
Middle East, there are more than 2600 plant species that
include at least 700 species that are useful as medicinal
herbs or as botanical pesticides. In the Arabian countries
like Egypt, Yemen, Morocco, Syria and others, recog-
nized researches have been and still being done in these
fields of herbal plants and traditional medicine [88–91],
though, some species are becoming rare and endangered
by extinction, like these ones we have selected from
Saudi Arabia. In spite of these abundant numbers of
herbal plants in the Arabian countries fauna, rarely were
they tested to treat such envenoming cases of scorpion
stings or snake bites.
The plant family Plumbaginaceae is represented by

The endangered species Plumbago zeylanica whose,
local name is Alhilo (the sweet plant). Its roots were the
parts that were mostly employed in pharmacological
uses intensively [32], whilst, its extracts were employed
topically, in treatment of scorpion stung sites to relieve
pain [72]. This plant has been found to be effective in
treatment of several clinically ill patients of hookworm,
hemorrhoids, ulcers, dermatitis, ringworm, scabies, lep-
rosy and other multiple inflammations [73]. This herbal
plant has been used in a multitude of serious diseases
like wound healing, swellings, rheumatic pain, tubercu-
losis, syphilis and gonorrhoea, employing leaves, roots
and bark powder. Whilst, the pulped roots and the aerial
parts were used as an abortifacient [74]. Breath shortness
is treated by oral root infusion, whilst, chest, throat and
mouth inflammations are treated by swallowing the
mixture of boiled milk and a decoction of roots [75].
The plant family Zygophyllaceae is represented by the

herbal tree species Balanites aegyptiaca which, is also an

Fig. 12 Flow-chart showing endangered plant species used in treatment of scorpion sting
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endangered species, known locally by the names Farfakh
and Namose [27]. Several illnesses such as fever, asthma,
stomach aches, hemorrhoids, diarrhea, constipation,
dysentery, epilepsy, syphilis, malaria, wounds, infection,
intestinal worm and jaundice. Scorpion stings were
treated by the pulp of the fruit, whilst, as a vermifuge
[77]. The fruits of this tree were reported to have
organic acids, flavonoids, saponins, alkaloids, carbohy-
drates, lipids and proteins. In addition, products of this
tree, through experiment, proved to have antinociceptive
properties, cardio protective, antivenin, analgesic, anti-
inflammatory, mosquito larvicidal, hepatoprotective,
antidiabetic, antiviral, wound-healing, hypocholesterole-
mic, diuretic, anticancer, antimicrobial and antioxidant
activities [76]. Some plant species from North African
Mediterranean region coasts were thoroughly investi-
gated in Egypt recently. Only eight families that have
just 230 species were investigated and recorded [91].
In this recent study, the plant family Leguminosae

(Fabaceae or Papilionaceae) is represented by four differ-
ent genera and species, Abrus precatorius, Clitoria terna-
tea, Desmodium gangeticum and Glycyrrhiza glabra. It
was observed that in previous studies of the Arab world,
only ten species had been used as botanical pesticides,
34 species involved in food industry, 55 used in per-
fumery and cosmetology and 23 herbs are still in use of
pharmaceuticals, out of 814 medicinal and traditional
aids plant species [92].
The locally common, non-endemic and endangered

species, Abrus precatorius (Joha) ground root powder
[27] is taken orally along with cow’s milk to treat scor-
pion stung victims [61].
The endangered species (Clitoria ternatea) is known

locally as ‘Gatad Marioti’ [28, 29]. Its leaves and roots
are usually used in the treatment of animal stings
especially, scorpion stings and snakebites (flowers,
stems and roots,) in India [62]. It is also used as an
anthelmintic, in urogenital disorders, infections and
general body aches [63]. Moreover, this plant has
various pharmacological characteristics in functioning
as a vascular smooth muscle relaxant, insecticidal,
blood platelet aggregation inhibitor, antidiabetic, local
anaesthetic, diuretic, anti-inflammatory, antimicrobial,
antipyretic and analgesic [64].
habitat degradation and loss through overharvesting

are some of the numerous factors that endanger the
herbal plant diversity and its eradication altogether [93].
Symptomatic relief from the stress brought about by the
scorpion stings could be attributed to the phytochemical
contents of these herbal plants that act as analgesics,
anti-pruritic and anti-inflammatory [94].
The herbal plant Desmodium gangeticum which, is

locally known as ‘Hiraija and Mabthora’, is an endan-
gered (and almost extinct), non-endemic species. This

herbal plant has medicinal uses in India (ayurveda) [65,
66] for treatment of scorpion sting, snakebites, diabetes
mellitus and ulcer [67, 68]. The aerial parts of the herb
extracts are identified as N,N-dimethyltryptamine, ste-
rols and other derivatives, whilst, the root components
are desmodin, gangetinin, gangetin and three more pter-
ocarpinoids [69].
Glycyrrhiza glabra. This endangered non endemic,

rare species belongs to the plant family Leguminosae
(Fabaceae or Papilionaceae).
Its involvement in herbal medicine is represented in

masking some medicinal preparations unpleasant tastes,
scorpion stings, throat lozenges, cough mixtures, indiges-
tion, inflammatory stomach conditions, stomach ulcers,
and mouth ulcers [71].
It is observed that several plants mentioned in this

recent study, contain various types of flavonoids, ste-
roids, triterpenoids, alkaloids, tannins and coumarins.
Full activity of a plant cannot be attributed to a single
constituent; instead, full activity of a plant extract is due
to the synergistic effect of various contents against vari-
ous target structures (enzymes and receptors). Usually
the chemistry of each of these contents has several and
various functions and activities while they perform more
than one biochemical or pharmacological function
simultaneously. Studies of such plants would open a new
era in the discovery of novel therapeutic agents, benefi-
cial in scorpion envenoming, and secondly it would
attract the attention of researchers to rationalize the use
of these plants as a treatment for scorpion sting in trad-
itional system of medicine. These rare and endangered
plants which might have some potential ability to treat
disease should attract special attention for conservation
and prompt action in future research in the Kingdom.

Conclusions
In this review, the approach was investigated the
phenomenon of rare and endangered medicinal plants,
to open the door and emphasize the importance of their
utilization in medical applications, safe effectiveness,
source protection and longevity. It is quite evident that
till now there are many unexplored plants that can be
used to treat scorpion envenoming in general. Therefore,
there is great demand for systematic surveys, deeper
investigations and more appropriately thorough phyto-
chemical application methods on these plants, before
their extinction. Understanding of several other related
pathological, physiological and pharmacological compli-
cations, are extremely essential within the field of enve-
noming and antidote process, especially in relation to
scorpion sting syndrome.
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