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ABSTRACT 
Peganum harmal, commonly called wild rue, Syrian rue, African rue, esfand or spand, or harmel. It is 
a perennial, herbaceous plant, with a woody underground root-stock, of the family Nitrariaceae, 
usually growing in saline soils in temperate desert and Mediterranean regions. It has become 
an invasive species in some regions of the western United States. The plant is popular in Middle 
Eastern and North African folk medicine. Harmala demonstrated numerous medicinal effects 
including cardiovascular, neurologic, antimicrobial, insecticidal, antineoplasmic, antiproliferative, 
gastrointestinal and antidiabetic effects. Phytochemical investigations have indicated the existence of 
a number of active alkaloids in P. harmala, especially beta-carbolines such as harmalol, harmaline, 
and harmine. Harmala demonstrated numerous medicinal effects including cardiovascular, 
neurologic, antimicrobial, insecticidal, antineoplasmic, antiproliferative, gastrointestinal and 
antidiabetic effects. 
Keywords: Peganum harmal, Mediterranean regions, invasive species, phytochemical investigation 

 
 

Introduction 
 

Peganum harmala 

Peganum harmal, commonly called wild rue, 
Syrian rue, African rue, esfand or spand, or 
harmel (among other similar pronunciations and 
spellings). Peganum haramala is a perennial, 
herbaceous plant, with a woody underground 
root-stock, of the family Nitrariaceae, usually 
growing in saline soils in temperate 
desert and Mediterranean regions. Its common 
English-language name came about because of 

a resemblance to rue (to which it is not related). 
Because eating it can cause livestock to sicken 
or die, it is considered a noxious weed in a 
number of countries. It has become an invasive 
species in some regions of the western United 
States. The plant is popular in Middle Eastern 
and North African folk medicine. 
The alkaloids contained in the plant, including 
the seeds, are monoamine oxidase inhibitors 
(Harmine, Harmaline). 
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Scientific Classification 
Kingdom : Plantae 
Clade : Tracheophytes 

Clade : Angiosperms 
Clade : Eudicots 

Clade : Rosids 

Order : Sapindales 

Family : Nitrariaceae 

Genus : Peganum 

Species : P. harmala 
Binomial name : Peganum harmala 

 
 

Habitate 
It is a perennial, herbaceous, suffrutescent, 
 hemicryptophyte plant, which dies off in the 
winter, but regrows from the rootstock the 
following spring. It can grow to about 0.8 m 
(3 ft) tall, but normally it is about 0.3 m (1 ft) 
tall. The entire plant is hairless 
(glabrous). Plants bad taste and smell foul when 
crushed.  
Stems 
Numerous erect to spreading stems grow from 
the crown of the root-stock in the spring, these 
branch in a corymbose fashion.  
Roots 
The roots of the plant can reach a depth of up to 
6.1 m (20 ft), if the soil where it is growing is 
very dry. The roots can grow to 2 cm (0.8 in) 
thick.  

Seeds 
The seeds are alternate, sessile, and have bristly, 
1.5–2.5 mm (0.06–0.10 in) long stipules at the 
base. The seed blade is dissected/forked twice 
or more into three to five thin, linear to 
lanceolate-linear, greyish lobes. The forks are 
irregular. The lobes have smooth margins, are 
3–5 cm (1.2–2.0 in) long and 1–5 mm (0.04–
0.20 in) broad, and end in points.  
Medicinal Uses 
Harmala demonstrated numerous medicinal 
effects including cardiovascular, neurologic, 
antimicrobial, insecticidal, antineoplasmic, 
antiproliferative, gastrointestinal and 
antidiabetic effects. 
 

Chemical Constituents 
Phytochemical investigations have indicated the 
existence of a number of active alkaloids in P. 
harmala, especially beta-carbolines such as 
harmalol, harmaline, and harmine. Methanol 
extract of P. harmala seed has a high phenolic 
content and high antioxidant activity. Its 
psychopharmacological and toxicological 
properties are attributed to quinazoline and β- 
 
carboline alkaloids. Quinazoline alkaloids are 
able to have bronchodilator and abortifacient 
actions, and could contribute to the impacts 
reported in P. harmala. The β-Carboline 
alkaloids have an expansive pharmacological 
range of antimicrobial and antiviral agents. The 
harmane and flazinamide in βC have anti-HIV 
activity. Moreover, several derivatives of 1,3-
disubstituted βC that have a substituted 
carbohydrazide group at C-3 will be  active 
against vaccinal poliovirus and HSV-1. 
Furthermore, 9-methylharmine inhibited dengue 
virus 2 in vitro. Also, a study conducted on the 
antiviral activity of harmine, a photoactive β‐ 
carboline alkaloid, revealed that harmine + 
UVA will be able to inactivate protein and RNA 
synthesis and DNA replication in 
cytomegalovirus. 
Literature review on basis of 
pharmacological activities 

Cardioprotective Activity 

• Berrougui H, et al (2006) investigated 
Vasorelaxant effects of harmine and 
harmaline extracted from Peganum harmala 
L. seeds in isolated rat aorta1.  
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• Shi CC, et al (2001) investigated 
Comparative study on the vasorelaxant 
effects of three harmala alkaloids in vitro2.  

• Aarons DH, et al (1977) investigated 
cardiovascular actions of three harmala 
alkaloids: Harmine, harmaline, and 
harmalol3. 

Anticancer Activity 

• Hamsa TP, et al (2011) investigated 
Harmine activates intrinsic and extrinsic 
pathways of apoptosis in B16F-10 
melanoma4.  

• Hamsa TP, et al (2010) investigated 
Harmine inhibits tumour specific neo-vessel 
formation by regulating VEGF, MMP, 
TIMP and proinflammatory  mediators  
both  in  vivo  and  in  vitro5.  

• Zaker F, et al (2007) investigated a study on 
the antitumoral and differentiation effects of 
Peganum harmala derivatives in 
combination with ATRA on leukaemic 
cells. Arch6.  

• Zaker F, et al (2007) investigated a study on 
the antitumoral and differentiation effects of 
peganum harmala derivatives in 
combination with ATRA on leukaemic 
cells7.  

• Mirzaei M. (2007) investigated treatment of 
natural tropical theileriosis with the extract 
of the plant Peganum harmala8.  

• Mirzaie dehaghi M. (2006) investigated 
treatment of natural ovine malignant 
theileriosis with a chloroform extract of the 
plant Peganum harmala9.  

• Chen Q, et al (2005) investigated antitumor 
and neurotoxic effects of novel harmine 
derivatives and structure-activity 
relationship analysis10.  

• Lamchouri F, et al (2000) investigated in 
vitro cell toxicity of Peganum harmala 
alkaloids on cancerous cell lines11.  

• Wang X, et al (1996) investigated study on 
the antitumor effect of total harmala12.  

• Ishida J, et al (1999) investigated anti-tumor 
agents (201) cytotoxicity of Harmine and 
Bcarboline analogs13.  

• Lamchouri F, et al (1999) investigated 
antitumour principles from Peganum 
harmala seeds14.  

Antispasmodic Activity 

• Aqel M, et al (1991) investigated direct 
relaxant effect of  Peganum harmala seed 
extract on smooth muscles of rabbit and 
guinea pig15.  

Antimalarial Activity 

• Astulla A, et al (2008) investigated 
Alkaloids from the seeds of Peganum 
harmala showing antiplasmodial and 
vasorelaxant activities16. 

Analgesic Activity 

• Farouk L, et al (2008) investigated 
evaluation of the analgesic effect of alkaloid 
extract of Peganum harmala L.: Possible 
mechanisms involved17.  

• Monsef HR, et al (2004) investigated 
antinociceptive effects of Peganum harmala 
L. alkaloid extract on mouse formalin test18.  

Psychotropic Activity 

• Nasehi M, et al (2010) investigated 
involvement of dopamine D1/D2 receptors 
on harmane-induced amnesia in the step-
down passive avoidance test19.  

Antidepressant Activity 

• Fortunato JJ, et al (2009) investigated acute 
harmine administration induces 
antidepressive-like effects and increases 
BDNF levels in the rat hippocampus20. 

• Farzin D, and Mansouri N (2006) 
investigated antidepressant-like effect of 
harmane and other beta-carbolines in the 
mouse forced swim test21.  

Antibacterial Activity 

• Nenaah     G. (2010) investigated 
antibacterial     and      antifungal      
activities of (beta)-carboline alkaloids of 
Peganum harmala (L) seeds and their 
combination effects22.  

• Darabpour E, et al (2010) investigated 
Antibacterial activity of different parts of 
Peganum harmala L. growing in Iran 
against multi-drug resistant bacteria23.  

• Minan YH (2010) investigated 
Antimicrobial Effects of Aqueous and 
Alcoholic Extract of Peganum Harmala L. 
Seeds24.  
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• Arshad N, et al (2008) investigated Effect of 
Peganum harmala or its beta-carboline 
alkaloids on certain antibiotic resistant 
strains of bacteria and protozoa from 
poultry25.  

• Prashanth D, and John S. (1999) investigated 
Antibacterial activity of Peganum 
harmala26.  

Insecticidal Activity 

• Rharrabe K, et al (2007) investigated 
Bioinsecticidal effect of harmaline on Plodia 
interpunctella development (Lepidoptera 
Pyralidae)27.  

Antileishmanial Activity 

• Rahimi-Moghaddam P, et al (2011) 
investigated in vitro and in vivo activities of 
Peganum harmala extract against 
Leishmania major28.  

• Khaliq T, et al (2009) investigated peganine 
hydrochloride dihydrate an orally active 
antileishmanial agent29.  

• Jiménez J, et al (2008) investigated 
cytotoxicity of the beta-carboline alkaloids 
harmine and harmaline in human cell assays 
in vitro30.  

• Mirzaie M, et al (2007) investigated 
antileishmanial activity of Peganum 
harmala extract on the in vitro growth of 
Leishmania major promastigotes in 
comparison to a trivalent antimony drug31.  

• Mirzaie M, et al (2007) investigated 
antileishmanial activity of Peganum 
harmala extract on the in vitro growth of 
Leishmania major promastigotes in 
comparison to a trivalent antimony drug32.  

• Di Giorgio C, et al (2004) investigated in 
vitro activity of the beta-carboline alkaloids 
harmane, harmine, and harmaline toward 
parasites of the species Leishmania 
infantum33.  

• Sobhani AM, et al (2002) investigated an in 
vitro evaluation of human DNA 
topoisomerase I inhibition by Peganum 
harmala L. seeds extract and its beta-
carboline alkaloids34.  

Antidiabetic Activity 

• Nafisi S, et al (2011) investigated possible 
antidiabetic effect of Peganum harmala on 

streptozocine-induced mouse35.  
• Singh AB, et al (2008) investigated 

preliminary studied on the hypoglycemic 
effect of Peganum harmala seeds ethanol 
extract on normal and streptozocine induced 
diabetic rats36.  

• Waki H, et al (2007) investigated the small 
molecule harmine is an antidiabetic 
cell‑type‑specific regulator of PPAR gamma 
expression37.  

Abortifacient Activity 

• Shapira Z, et al (1989) investigated 
abortifacient potential for   the   epigeal   
parts   of   Peganum   harmala38.  

Anti-fungal Activity  

• Diba K, et al (2011) investigated anti-fungal 
activity of alcoholic extract of Peganum 
harmala seeds39. 

Antiviral Activity 

• Kiani SJ, et al (2008) investigated peganum 
harmala seed extract can prevent HSV-1 
replication in vitro40.  

• Kujumgiev A, et al (1999) investigated 
antibacterial, antifungal and antiviral 
activity of propolis of different geographic 
origin41.  

Anti-protozoal Activity 

• Phillipson JD, et al (1987) investigated new 
leads to the treatment of protozoal 
infections based on natural product 
molecules42.  

Conclusion  
It is seen from the literature that Peganum 
harmala is a very important plant for its large 
number of medicinal properties as well as 
medicinally important chemicals especially 
beta-carbolines such as harmalol, harmaline, 
and harmine. Its psychopharmacological and 
toxicological properties are attributed to 
quinazoline and β-carboline alkaloids. Harmala 
demonstrated numerous medicinal effects 
including cardiovascular, neurologic, 
antimicrobial, insecticidal, antineoplasmic, 
antiproliferative, gastrointestinal and 
antidiabetic effects. Many pharmacological 
activities are like wound healing, anti-
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inflammatory, anti-oxidant, anti-viral, 
antiprotozoal, anti-fungal activity, abortifacient 
activity, antidiabetic activity and antileishmanial 
activity which are being studied till today. Thus, 
as folk medicine Peganum harmala has many 
uses as a multipurpose medicinal agent so 
further clinical trials should be performed to 
prove its efficacy. Because of their wide 
utilization, the plant deserves special research 
attention of these uses and compounds. 
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