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Abstract: Syrian rue (Peganum harmala L., Zygophyllaceae) has been used ARTICLE HISTORY

in traditional medicine of Central Asia, the Middle East, and Caucasus areas N
. . . . . Received: 3 June 2017

(Azerbaijan) for centuries, mainly as ritual and psychedelic plant. At full )

growth, this erect, dichotomously branched shrub is about 1 m in height with ~ <evised: 10 August 2017

a dense foliage consisting of narrow, linear, pinnate leaves with acute  Accepted: 19 August 2017

spreading lobes, and small solitary, axillary, white flowers and globe capsules

enclosing numerous angular seeds. All parts of the plant (including roots) KEYWORDS

contain alkaloids. The seeds contain -carbolineses (harmine, harmalol and

harman) with the active hallucinogen being the alkaloid harmine. The seeds

contain a red pigment used for coloring wool and carpets and for use as a spice

and, in traditional medicine, as valuable aphrodisiac.
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1. Introduction

Syrian rue (Peganum harmala L., Zygophyllaceae) is a native plant of the Middle East
that has become widely distributed in dry places throughout Central Asia and the Caucasus
(Azerbaijan) (as a wild plant and as a weed in grain plantations). For many centuries, Syrian
rue was used in traditional medicines of the Middle East, Central Asia, Azerbaijan, and India
as ritual, psychedelic plant, for coloring wool in carpets, and as a spice [1, 2, 3, 4, 5, 6].
Traditional uses of the plant include treatment of stomach pain, external wounds and rashes.

The plant, which is hallucinogenic and toxic, is used for antispasmodic and painkilling
effects, particularly in treatment of Parkinson’s disease, eye afflictions, rheumatism, nervous
disorders, and impotence. Smoke from burning pods with seeds is a traditional intoxicant,
relaxant, and sexual stimulant in countries of Central Asia. The smoke from burning seed pods
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which commonly named “Esphand” is also believed to have antiseptic properties and used for
treatment of palsy and lumbago [7]. Seeds in the form of powder are given as anthelmintic
against tapeworms [5]. A decoction of the seeds is considered useful in the treatment of fevers
and malaria [8]. Among the many benefits claimed for P. harmala, are use as a vasorelaxant
[9], as a treatment for hypertension and diabetes [3], as a, analgesic and insecticide, and of
behavior modifier of pests [10].

The chemical composition of P. harmala has been investigated since the 1970s [2, 11].
Macro- and microelements content which can have a direct impact on pharmacological
activities of medicinal plants [12], are also a key to understand many diseases [3]. Among the
important phytochemicals of P. harmala B- carboline alkaloids constitute the most important
constitutions of this plant. This class of alkaloids is well known for several pharmacological
activity include neuropsychological effects, that as an major investigated mechanism these
compounds can facilities dopaminergic effects and intract with D; and D, dopamine receptors
in brain also observed some cross interaction between these chemicals and benzodiazepine
receptors [13, 14, 15]. P. harmala main alkaloids (harmine and harmaline in seeds and roots)
can be played role in antinociceptive and antidepressant effects of this plant [16, 17, 18].

Medicinal plants used in herbal medicine for treatment of depression accumulated K and
Mg most among other macro-elements and Se, Sr, and Ba among microelements. Mg and K are
known as supplements used to reduce anxiety, depression, and effects of stress on central
nervous system and cardiovascular system [3, 12, 19]. This study investigated both the macro
and microelements in aboveground parts of P. harmala.

2. Material and Methods

The study was performed in Spring 1994 in Biological Center of National Academy of
Sciences (Baku, Azerbaijan) by Dr.Mamedov with assistance of graduate students [20]. Plant
material was collected from Zagulba (Apsheron peninsula, near Baku). Voucher specimen was
identified by Dr.Mamedov and kept in Herbarium of Komarov Botanical Institute of National
Academy of Sciences.

Analysis of macro- and microelements of Peganum harmala showed that aboveground
parts of the plant accumulated K and Ca most among other macro-elements and Zn, Sr, Mo,
Se, and Ba among microelements (Table 1.)

Treatment of Hypertension and Diabetes: A. Tahroui and colleagues did an
ethnopharmacological survey in south-eastern Morocco which showed P. harmala along with
five other plants are used in folk medicine for the treatment of hypertension and diabetes. Their
survey shows that the alcoholic extract of P. harmala is taken orally and this treatment is
considered effective in the region [21].

Vasorelaxant: H. Berrougui and colleagues show the vasorelaxant effects of harmine and
harmaline [9]. These two alkaloids abundantly present in P. harmala, and are readily extractable
via alcoholic extraction. Both alkaloids are not effective as a contact poison but active in vapor
form [5].

Analgesic Effects: L. Farouk and colleagues [22] injected experimental mice with
formaline, which causes acute pain, then they treated the mice with alkaloid extract of P.
harmala. Animals treated with alkaloid extract of P.harmala showed ~35 to 69% pain
inhibition.

Insecticidal Effects: In 2008 R. Jbilou and colleagues have studied the effects several
plant extracts (including P. harmala extract) on a-amylase activity and off-spring production
of the red flour beetle, Tribolium castaneum (Herbst). Their study shows that treatment with P.
harmala methanolic extract causes a 58+5.7 percent larval mortality. This is quite significant
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in the experimental group; however, the authors do not clarify whether they had controlled for
the possible effects of methanol or not (10). A paste of the seeds made with mustard oil is used
to kill head lice [3].

Anti-cancer properties: F. Jahaniani and colleagues report xanthomicrol present in P.
harmala to be cytotoxic but also a possible anti-cancer agent [23].The authors have tested
extracts of P. harmala on different human cell lines and the extract shows obvious cytotoxic
properties. F. Jahaniani also claim in vivo tumor suppressing effects for P. harmala alcoholic
extract administration in mice.

Table 1. Macro- and micro-element content of Peganum harmala L. (above ground parts).

Chemical element Concentration References

Ash 10.55 Mamedov et al., 1994
macro-elements (mg/g)

Ca 16.55 Mamedov et al., 1994
K 32.95 Mamedov et al., 1994
Mg 5.9 Mamedov et al., 1994
Fe 0.15 Mamedov et al., 1994
micro-elements (ug/g)

Mn 13 Mamedov et al., 1994
Cu 37 Mamedov et al., 1994
Zn 78.5 Mamedov et al., 1994
Mo 64.8 Mamedov et al., 1994
Cr 0.45 Mamedov et al., 1994
Al 10.2 Mamedov et al., 1994
Ba 69.76 Mamedov et al., 1994
Se 0.19 Mamedov et al., 1994
Ni 2.06 Mamedov et al., 1994
Sr 190 Mamedov et al., 1994
Pb 0.98 Mamedov et al., 1994
B 59 Mamedov et al., 1994

Depression and sleep-loss treatment: According to traditional herbal medicine of
Azerbaijan Syrian rue is useful for treatment of insomnia and depression [2]. In Spring 1994
Dr.Mamedov studied possibility of use Peganum harmala for treatment of mild to moderate
depression, anxiety and insomnia in Baku (Azerbaijan). Plant material for the study collected
from Zagulba (Apsheron peninsula, near Baku), Voucher specimen was identified by
Dr.Mamedov and kept in Herbarium of Komarov Botanical Institute National Academy of
Sciences. Result of this study was reported in May 1994 at the seminar in National Institute of
Post-graduate Training for Medical Doctors in Baku. The group of ten young veterans of war
in Karabakh (Azerbaijan) suffering from medically recognized mild to moderate depression,
anxiety and sleeping disorder was selected for the study. The men aged from 19 to 25 years old
and were outpatients of City Psychiatric Clinic. Patients were required to be free of all
psychotropic medications for at least 4 weeks before study entry. P.harmala was administered
in traditional way. The whole herb were used, 50g of dried pods used each time. Every day
bedrooms were heavily fumigated with burning dried pods of P.harmala before sleep time. As
a result of studies 8 men (19-25) reported to their primary physicians overall improvement and
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better sleep after six weeks (80 percent), one man (23 years old) asked for one more week and
reported improvement after 7 weeks (10 percent), and one man (25 years old) reported no
improvement after 6 weeks and discontinued use of P.harmala (10 percent) (Table 2.). There
were no side effects reported after using plant. Studies have shown that Syrian rue is safe and
might be used as an alternative to conventional drugs for treatment of mild to moderate
depression, anxiety and insomnia. P.harmala chemical compounds offered various effects on
central nervous system (CNS). Among of these compounds, alkaloids have unique position in
CNS neurotransmitters receptors regulation changes. Harmine, harmaline and
tetrahydroharmine that known as harmala alkaloids, belong to f-carbolines. These alkaloids are
found mostly in the seeds and the roots (2-7% by dry weight). B-carbolines chemical
compounds could change CNS neurotransmitters and caused some behavioral changes such
as hallucinogenic effects (23, 24, 25). Psychoactivity of these alkaloids due to direct activation
of the 5-HT2A or 5- HT2C receptors (26). Harmala alkaloids also interact with benzodiazepine
receptors that caused a mild sedative effect [27]. Competitive and reversible inhibition of
monoamine oxidase type-A (MAO-A) enzymes have been determined for haramine and
harmaline, similar serotonin uptake inhibition also detected for tetrahydroharmine [28].

Table 2. Using of Peganum harmala L. for treatment of mild to moderate anxiety and depression

Number of people Age Days Result Percent
8 19-25 42 Improvement 80
1 23 49 Improvement 10
1 25 42 No improvement 10
10 100
Note: S:]udy pgrticipants were required to not take any psychotropic medication for at least four weeks prior to
the study.

3. Results and Discussion

We used whole plant for our trial. Meanwhile, we didn’t determine which biologically
active compounds were responsible for observed pharmacological actions. Syrian rue has a big
potential as medicinal plant. Although, plant contains toxic alkaloids and was never used
internally, its use as psychedelic and ritual plant is widely spread in Middle East and Central
Asia for centuries. Future studies are needed to identify biologically active compounds
responsible for healing abilities of Syrian rue.

4. Conclusion

Syrian rue (Peganum harmala L., Zygophyllaceae) used for centuries in traditional
medicine. Our study shows that Peganum harmala has a potential for treatment of anxiety and
depression. More clinical studies are needed in order to confirm activity of Peganum harmala
for treatment of anxiety and depression.
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