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ABSTRACT

Peganum harmala. belongs to Asian Origin and grawsthe Middle Eastand in part of South mainly
in India and Pakistan, is a plant of the familyfdiiaceae. It is a perennial plant which can grow dabout 0.8 m
tall. The aim of this study is to overview its tiygeutic effects than its nutritive and industriffieets. This review
article was carried out by searching studies in Figldl, Medline, Web of Science, and Iran Medex datbanp to
2016.totally, of 85 found articles, 40 articles were included. The rsekaterms were “Peganum harmala.”,
“therapeutic”, “pharmacological’. Various studies dve shown that Peganum harmala. possess Candidiasis
,Biological ,Anti- cholinesterase, Anti- tumor aogenesis, Antiparasitic effect, Anti-inflammatoryfeet,
Cerebroprotective effect, Cytotoxicity effect, Axiilant effect ,Hepatoma cancer effect, AhR ligandsliated
effects, Hepatoprotective prevention effect, Hypoayhic effect, Pesticide effect, Antibacterial @ff@heileriosis
effect, Antimicrobial effect, Analgesic effect, telifunctional effects, Antinociceptive effects itimor effect,
Haemosporidian infections in cattle effect, Haenooijlan infections effect, Abortificient potentigffect. Peganum
has different properties and combinations and numsmedicinal properties of its extract, essentild, its stems
and leaves require more research about the otheefigial and unknown properties of this plant.

Keywords. Peganum harmala“therapeutic”, “pharmacological”, “Pharmacogndsy

INTRODUCTION

It is proved that herbal medicine is effective irhet treatment of many diseases [1-10].
Peganum harmalabelongs to Asian Origin and grows in the MiddlasEand in part of South Asia mainly
in India and Pakistan, is a plant of the familyrilitaceae. It is a perennial plant which can growkout 0.8 m tall,
the plant's seeds are especially noteworthy bedaagehave seen continual use for thousands ofyeahe rites of
many cultures.

The roots of the plant can reach a depth of up.iong if the soil where it is growing is very diy.blossoms
between June and August in the Northern Hemisph&he. flowers are white and are about 2.5-3.8 cm in
diameter. The round seed capsules measure aboii dmlin diameter, have three chambers and carrg itihan

50 seeds[4-8].

Peganum harmalaas been used to treat pain and to treat skimrmflations, including skin cancers[11, 12].
Peganum harmalhdas been used as an emmenagogue and abortifagentt The "root is applied to kill lice" and
when burned, the seeds Kill insects and inhibitrépeoduction of th@ribolium castaneurbeetle. It is also used as
an anthelmintic [to expel parasitic worms]. Repdige the ancient Greeks used the powdered seedgettaid
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of tapeworms and to treat recurring fevers [pogsibalaria]. A red dye, "Turkey red", from the sehst usually
obtained from madder] is often used in western Asidye carpets. It is also used to dye wool. Wihenseeds are
extracted with water, a yellow fluorescent dye istained. If they are extracted with alcohol, a mbgk is
obtained. The stems, roots and seeds can be usgakinks, stains and tattoos[5-8].

In large quantities, it can reduce spermatogersggismale fertility in rats. Harmine, a compound serg in
Peganum harmaldluoresces under ultraviolet lighPeganum harmalaas been shown to have antibacterial and
anti-protozoal activity, including antibacterialtizity against drug-resistant bacteria [7, 13]. Qriehe compounds
found inP. harmala, vasicingpeganine], has been found to Kikishmania donovana protozoan parasite that can
cause potentially fatal visceral leishmaniasis.

Another alkaloid, harmine, found . harmala has appreciable efficacy in destroying intradaliparasites in the
vesicular forms[2,3]. A small study in sheep inésttwith the protozoal Theileriahirci foundPeganum
harmalaextract to be an effective treatment. Peganum Harfoasale at a market in Kazakhstan.Seed extedsts
show effectiveness against various tumor cell litoegh in vitro and in vivo. "The beta-carbolinéabids present
in medicinal plants, such &eganum harmaland Eurycoma long if olio, have recently drawriation due to their
antitumor  activities. Further mechanistic ~ studies ndicate  that  beta-carboline  derivatives
inhibit DNA topoisomerases and interfere with DNAynthesis." Peganum harmalahas antioxidant and
antimutagenic properties. Both the plant and theekharmine exhibit cytotoxicity with regardsiid.60 and K562
leukemiacelllines [7-9].

Candidiasis

The inhibitory effect of phenolic compounds andadtids oflnonotus hispidugndPeganum harmalan Candida
rugosa lipase and their antioxidant activities wagestigated. The results have shown that the pgleeaad the
alkaloid extracts are good inhibitors of C. rugbpase. Thus, the inhibitor molecules (harmalind hispidin) have
been isolated fronP. harmalaand . hispidus These isolated molecules could be used in thatnent of
candidiasis [14].

Anti-inflammatory

Potential in vivo acute anti-inflammatory, analgeactivities, and in vitro antioxidative capacitythis plant was
evaluated. Findings demonstrate that formulati@aer ofP. harmalaseeds oil has an interesting anti-inflammatory
activity with a slight peripheral analgesic effetie mainly to its richness on linoleic acigtocopherol, and
polyphenols and to its important antioxidant capddi5].

Anti- cholinesterase

Its inhibitory activities on acetylcholinesterageChE) and butyrylcholinesterase (BChE) was evahliaBioassay-
guided fractionation has led to the isolation off&Cand BChE inhibitors from the seedd?oftharmala The results
are in agreement with the traditional uses of trerls of°. harmala[16].

Anti- tumor angiogenesis

The anti-angiogenic effects of heat and low pH Istdtydroalcoholic extract oP. harmalaseeds on endothelial
cells (ECs) proliferation was investigated .reguiticated that hydroalcoholic extract®f harmalaseeds contains a
potent anti-angiogenic component, which exertsnksbitory effect mainly through down-regulation efsential
mediators such as VEGF (17).

Antiparasitic effect

The antiparasitic effect of a methanolic extracPefjanum harmalavas explored. the results revealed that weight
gain, feed intake, and feed conversion ratio (F@RJje depressed significantly in Ph-0O group withngigant
mortality percentage. Weight gain, total body wejghnd FCR increased linearly with increasing do§eP.
harmala with the exception of feed intake. The growth dadd efficiency of Ph-O/NC was better in Ph-O/NC
compared to that in Ph-0/C and comparable to tht harmalatreated birds. [18].

Peganum harmaléotal alkaloids extracts and pysecarboline compounds as an anti-inflammatory tregnby the
inhibition of an enzyme key of inflammatory, myetspxidase (MPO) and HPLC quantification of the bilds
from the different parts of plant was evaluatede Tithibition of MPO byPeganum harmal@-carboline alkaloids,
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herein reported for the first time, may explain #i-inflammatory effect traditionally attributed its herbal
medicine[19].

Cerebroprotective effect

The harmine alkaloids from the seedsP&fganum harmaldTAPH) and its cerebroprotective effect on cogyaiti
deficit mice was isolated. The results showed thaeduces the metabolism of epinephrine, 5-HT atiter
monoamines and enhances the action of these nansatitters indirectly; this adrenergic system playsmportant
role in learning and memory. harmine alkaloids gmtential enough to utilize in the management of
Neurodegenerative disorders of the type Alzheindissases[20].

Cytotoxicity

Components in P. harmala seed-extract responsiblthé cytotoxic effects was examined. The harnatitaloids
inhibited the growth of four tumor cell lines, aptbliferation of Jurkat cells with varying potengieHarmine was
the most potent in inhibiting cell growth, and w@sone was most active as anti-proliferating sulista The TAF
had significant cytotoxic as well as antiproliféngtactivity (21).

A novel triterpenoid and a phenolic glycoside wisated and identified, as well as seven knownmmmds. OA
showed the highest cytotoxicity against human laagcer cells. OA had a potent anti-NSCLC cell atgtity

interfering with the epidermal growth factor reap(EGFR) activation and its downstream signaliagd could
exert an antiproliferative effect by inactivatioh BGFR-driven antiapoptotic pathway followed by tletease of
mitochondrial cytochrome ¢, which might prove to d&¢romising leading compound for the developméraro
anti-lung cancer drug [22].

Antioxidant

The curative effect of the 132 KD protein isolafedm the seeds dPeganum harmala [P. harmdld.. against
carbon tetrachloride induced oxidative stress is was evaluated. The isolated protein possessmuysantioxidant
activity comparable to that of BSA [negative coljtemd vitamin C [positive control] [23].

The effects of ethanol extracts & harmalaseeds on the olive fruit fly, Bactroceraoleae [RofSiptera:
Tephritidae], i.e., adult repellency, reproductigetivity, and larval growth, as well as parasitisevels by
Psyttaliaconcolor [Szépligeti] was investigatedefiéhwas a slightly prolonged developmental timenfregg to
adult. Parasitism of larval B. oleae by P. concelas not affected by infested fruit treatment wiéh P. harmala
extract.P. harmalaextracts as a potential control for insect pestigs are discussed [24].

Hepatomacancer

The effect of P. harmalaextract on the expression of different cytochroms@®s [CYP] involved in drug
metabolism was examined in human HepG2 cells. Reshbwed thd®. harmalaextract significantly increased the
expression of CYP1A2, 2C19, and 3A4 whereas; CYR,2BD6 and 2E1 was significantly decreased. We
concluded that care should be taken wReharmalais co-administered with other drugs [25].

AhR ligands-mediated effects

The ability of the methanolic extract #feganum harmala .L[Zygophyllaceae] fruiting tops to affect TCDD-
activated AhR-mediated signal transduction in mduspatoma Hepa 1clc7 cells was examined. Resutsesh
that Peganum harmal&xtract significantly inhibited the TCDD-mediatewiuction of Cyplal at mRNA, protein,
and activity levels. Both of the active alkaloide®ed an inhibitory effect on TCDD-induced Cyplafiity level.
We concluded th&eganum harmala.lcan interfere with AhR ligands-mediated effe@8][

Hepatopr otective prevention

The putative protective effects of ethanol and wiftrm extracts ofPeganum harmaleaon thiourea-induced
diseases in adult male rat was characterized. Resolv that ethanol and chloroform extract$efjanum harmala
protected the animal against the carcinogenic effiscluced by thiourea since neuron-specific ero[&SE] and
thyroglobulin [TG] levels were back to the normahge [27].

Hypoglycemic effect
The hypoglycemic activity of the ethanolic extradtthis plant at two dose levels of 150 and 250mdikv in
sucrose challenged normal as well as in rats widptozotocin induced diabetes was examined. Teatseeshow
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that the ethanolic extract d?. harmalais as effective as metformin in reducing the blagidcose levels of
normoglycemic and streptozotocin-induced diabetis [28].

Pesticide effect

The leaf extract and its fractions Béganum harmala.Lhave shown pronounced mortal effect, decreasezkbpe
pupation and adult emergence of the cotton leaimy@podopteralittoralis Boisd. The medicinal plBatharmala
could be carefully applied in integrated pest mamagnt due to its strong effect on cotton leaf wpast [29].

Antibacterial effect

The antimicrobial potential of various extractsnfrd2 medicinal plants has been investigated iro\otn multiple
antibiotic resistant pathogens and some selectetbzwa isolated from poultry. It is concluded tiRgganum
harmalaor its alkaloids could probably be used for thatoal of antibiotic resistant isolates of bacteagwell as
protozoa[30].

Theileriosis

In an animal study, lambs were treated for intearal external parasite before commencement of xperienent.
The lambs were experimentally infected wikh hirci by placing ticks Hyalommaanatolicumanatolicum iméec
with T. hirci on them. After treatment, the clinical signs amdagites in the lymph node smears of the animals in
Group A disappeared and they all animals recoverbdse parameters in the animals of Group B pregcesntil
their death. Pathological studies showed the cherniatic lesions of theileriosis in lambs in GroBp but not in
Group A. The results indicate a therapeutic eftddthe alkaloids ofP. harmalafor treatment of ovine malignant
theileriosis [31].

Antimicrobial

Its efficacy on the course of colibacillosis anteefs of long-term feeding on selected parametegeneral health
in chickens was investigated. It showed that thelerextract oPeganum harmal@ossesses limited antimicrobial
activity against E. coli in vivo and long-term ciontous feeding may induce undesired effects. Furbee, the
study underlines the value of in vivo experimentd the diverse picture that herbal products, is daisdPeganum
harmala,may deliver by testing them against specific pgéms [32].

Analgesic effect

The antinociceptive action was assayed in seveqagramental models in mice: writhing, formalin, ahdt plate
tests. These result showed that the alkaloid extPgh contains active analgesic principles acboth centrally
and peripherally. Furthermore, this antinociceptiffect has been avoided by naloxone at a dosengfkyg in the
first phase of formalin and hot plate tests indigatthat this extract act partly through an opibiddiated
mechanism. In conclusion, the alkaloid extractPefganum harmalaseems to have both central and peripheral
antinociceptive activities which may be mediatedpioid receptors [33].

Histo-functional effects

Effects of Peganum harmal@n the reproductive system and fertility using laduale albino rats was examined.
The aqueous extracts BEganum harmalanight have adverse effects on the processes ofmspegenesis due to
direct or indirect effects on somniferous tubuled ar the pituitary testicular axis[34].

Antinociceptive effects

The protective effect dPeganum harmal@xtract [P-extract] and the two major alkaloidarfhine and harmaline]
from the seeds dP. harmalaagainst CuSO4-induced LDL oxidation was invesgdatHarmaline had a markedly
higher antioxidant capacity than harmine in scaimngr preventive capacity against free radicalswad as
inhibiting the aggregation of the LDL protein mgi¢apolipoprotein B] induced by oxidation. The réssuggested
thatP. harmalacompounds could be a major source of compoundsrthiit LDL oxidative modification induced
by copper [35].

the effect ofPeganum harmal@Syrian rue] a wild-growing flowering plant belang to the family Zygophylaceae
and found abundantly in Iran on formalin-inducethp@sponse in mice was evaluated. Harmaline,dbedtep of
extraction is the main effective antinociceptivemigof thePeganum harmalalkaloid extract [36].
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Antitumor

Some aspects of the antineoplastic propertieseopthnt Peganum was investigated. Results obtairtéchte that
alkaloids of Peganum have a high cell toxicity itroz The active principle at a dose of 50 mg/kgegi orally to
mice for 40 days was found to have significant tambural activity.Peganum harmalalkaloids thus possess
significant antitumour potential, which could pravgeful as a novel anticancer therapy [12].

Haemosporidian infectionsin cattle

Cattle experimentally infected with Babesiabigemimal heileriasergenti or mixed infestations of the parasites
were treated with Total Alkaloid dfeganum harmal&. The results showed that treatment was effectyanst B.
bigemina infection, had a marked effect on the sewf infection withTl. sergentand some effect on the course of
the mixed infection [37].

Haemosporidia infections

Eighty two cattle naturally infected with haemodgians were treated with total alkaloid hydrochdieri of
Peganum harmale.LThe results suggested that the curative effetbtal alkaloid ofP. harmalewas better than
that of diminazeneaceturate and produced mininda sffects. The alkaloid could also be administéoegregnant
animals. It was concluded that the total alkalofd R0 harmaleshowed a marked effect as a treatment for
haemosporidican infections in cattle [38].

Treatment withPeganum harmalaxtract remarkably increased the mitotic indexAllium cepa root tips with
increasing treatment duration at all exposure tinmsd and with almost all concentrations. The ektcaused a
relatively high increase in the mitotic index aféelong period of treatment with some low concdiure [39].

Abortifacient potential

The effect of methanol and acetone extracts ofefiigeal parts oPeganum harmalaa common medicinal plant
among Bedouins in Israel, was studied on severanpeters of reproduction in female rats. The mathaxtract at
a dose of 2.5 g/kg/day, offered in food or in digksuspension for 30 days, significantly prolongéstrus by 1.0
day. The methanol extracts at doses of 2.0, 2.53a@md/kg/day appeared to produce a dose-depesigificant
decrease in litter size. No change in the physical nutritional status of the animals and no advérgicological
effects were observed [40].
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