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Abstract 

Through this work shed light on the importance of medicinal plants and natural products, which are important sources of 

biologically active substances of medical interest? And especially shed light on Hyssopous officinalis. Nevertheless, several 

experimental studies are required to confirm the therapeutic potential of this plant and determine whether biological differences 

reflect the different isolation procedures, different types of plant material used, phytochemical constituents or different 

chemotypes. 
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1. A Brife History and Uses of 
Hyssopous officinalis 

Hyssopus officinalis L. is an important medicinal plant native to 

central and Southern Europe, Western Asia, and North Africa. 

The herb is an evergreen perennial plant with small, linear 

leaves and purplish-blue flowers [1, 2]. It is commonly used in 

folk medicine. Hyssop oil may be found as flavor ingredient in 

many food products. The oil is a fragrance component in soaps, 

cosmetics and perfumes [3]. Hyssop, rich in volatile oil, 

flavonoids, tannins, and marrubin, has been used as a healing 

herb to alleviate digestive disorders, cure laryngitis, or accelerate 

wound healing in Turkish folk medicine. It relaxes peripheral 

blood vessels and promotes sweating. It is also used as an 

expectorant, carminative, anti-inflammatory, anti-catarrhal, and 

antispasmodic in traditional medicine in many parts of the world 

[4]. It is further reported that certain fractions of hyssop (one 

being a polysaccharide designated as MAR-10) may inhibit the 

activity of the human immunodeficiency virus (HIV) [5, 6]. As a 

medicinal herb, hyssop is used in viral infections such as colds, 

coughs, sore throats, bronchitis and asthma. A tea made from the 

herb is effective in nervous disorders and toothache [3]. The oil 

is antimicrobial, mildly spasmolytic and exhibit strong antiviral 

activity against HIV [5]. Antibacterial, anti-fungal and 

antioxidant property of hyssop has been attributed to the 

presence of pinocamphone, iso-pinocamphone and β-pinene. 

Antiviral activity has probably been attributed to the presence of 

caffeic acid and tannins [5-8]. Moreover, fresh herb of hyssop is 

also characterized by a high content of vitamin C [9]. Hyssop 

has soothing, expectorant, and cough suppressant properties. 

The plant also includes the chemicals thujone and phenol, which 

give it antiseptic properties. Antimicrobial, antifungal, anti-

protozoal and anticancer effects of Hyssop extract have been 

also reported [10]. Several essential oils have been used as 

therapeutic agents since ancient times, and some of them have 

been scientifically proven to possess medicinal properties, 

including anti-inflammatory [11], antiviral [12], antitumor [13], 

cytotoxic [14] and antimicrobial activities [15]. 
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2. Essential Oil of Hyssopous 
officinalis 

Essential oils are complex mixtures of volatile, lipophilic and 

odiferous substances from the secondary metabolism of 

plants. They are mainly composed of monoterpenes, 

sesquiterpenes and their oxygenated derivatives (alcohols, 

aldehydes, esters, ketones, phenols and oxides). The bicyclic 

monoterpene ketones pinocamphone (trans-pinocamphone) 

and iso-pinocamphone (cis-pinocamphone) are generally 

known as the main characteristic components of the oils of 

Hyssopus officinalis [16] contributing approximately 36 to 

41% of the total extract, which have to be taken into account 

due to their toxicity problems. Furthermore, the level of cis-

pinocamphone recommends 34.5-50%, 5.5-17.5% of of the 

second isomer of pinocamphone (trans-pinocamphone) and 

13.5-23% of β-pinene [16]. Pinenes and bicyclic terpenes can 

be found in the essential oils of coniferous trees (pine), 

rosemary, lavender, and turpentine [17]. These compounds 

may exhibit differences in toxicity and biological activity 

[18, 19]. Pinenes have two active constitutional isomers: α- 

and β-pinene. The racemic mixture is present in some 

essential oils, such as eucalyptus oil [17-19]. Pinenes show 

fungicidal activity and have been used for centuries to 

produce flavors and fragrances. Several biological activities 

are associated with pinenes, including use as a natural 

insecticide and antimicrobial activity [17]. Garg et al. [20] 

found that the main volatile constituents of H. officinalis 

essential oil from a variety of locations included β-pinene, 

limonene, β-phellandrene, 1,8-cineole, pinocamphone, iso-

pinocamphone, pinocarvone, germacrene-D and 

methyleugenol. They also found that the oils extracted from 

different subspecies or plant populations of varying origin or 

morphology differed in percentage composition of the major 

volatile constituents. Similarly, Kizil et al. [4] found that the 

main compounds of the hyssop oil were isopinocamphone, β-

pinene, 4-carvomenthenol, γ-terpinene, carvacrol, and 

pinocarvone, and these six components together constituted 

75-81% of total essential oil. It is wellknown that most spices 

possess a wide range of biological and pharmacological 

activities. These volatile compounds are widely used in 

cosmetics as fragrance components, in the food industry to 

improve the aroma and the organoleptic properties of 

different types of foods, and in a variety of household 

products. In addition to their particular aroma, many essential 

oils and their isolated components also exhibit muscle 

relaxant, antibacterial and antifungal activities [21]. In some 

studies, the major components were isopinocamphone 

(57.27%), β-pinene (7.23%), terpinene-4-ol (7.13%), 

pinocarvone (6.49%), carvacrole (3.02%), p-cymene (2.81%) 

and pinocamphone (2.59%). These seven components 

constitute 86.54% of total oil [12]. In the literature, iso-

pinocamphone, pinocamphone, β-pinene and pinocarvone 

were reported to be the most abundant components in hyssop 

oil [4, 21]. The composition of the essential oil of H. 

officinalis has been examined previously by Svoboda et al 

[4]. Other studies, reported that hyssop essential oil could be 

categorized depending upon their percentage composition of 

β-pinene, limonene, pinocamphone, and iso-pinocamphone 

[8, 16, 20, 22- 26]. These results are in agreement with some 

of the previously published data. Different compounds have 

been identified as the main component in hyssop oil by other 

researchers: methyleugenol (38%) by Gorunovic et al. [27], 

1,8-cineole (53%) by Vallejo et al. [24], pinocamphone 

(49.1%) by Garg et al. [20], isopinocamphone by Mitic and 

Dordevic [26], and pinocarvone (36.3%) by Ozer et al. [8]. 

Also, Said-Al Ahl et al. [28] found that , the major 

constituents of H. officinalis oil were cis-pinocamphone 

(26.85 %), β-pinene (20.43 %), trans-pinocamphone 

(15.97%), α-elemol (7.96 %), durenol (3.11%), β-

phellandrene (2.41%), caryophyllene (2.34%), (E)-2,6-

dimethyl-1,3,5,7-octatetraene (2.27%), 3(10)-caren-4-

ol,acetoacetic acid ester (2.14%), bicyclogermacrene 

(1.83%), myrtenol (1.73%), germacrene-D (1.68%), 

limonene (1.56%), γ-eudesmol (1.36%) and linalool (1.08%). 

3. Phytochemical Constituents 

From the literatures, there are several chemical compounds 

that isolation of H. officinalis. The phytochemical study of 

the aerial parts of H. officinalis cultivated in Xinjiang, China, 

revealed isolation of two new flavonoid glycosides and nine 

other known flavonoids from the ethanolic extract of the 

plant. The new compounds were identified as; quercetin 7-O-

b-Dapiofuranosyl-(1→2)-b-dxylopyranoside (1) and 

quercetin7-O-b-D-apiofuranosyl-(1→2)-b-D-xylopyranoside 

30-Ob-D-glucopyranoside (2), together with nine known 

flavonoids apigenin (3), apigenin 7-O-b-Dglucopyranoside 

(4), apigenin 7-O-b-Dglucuronopyranosidemethyl ester (5), 

luteolin (6), apigenin 7-O-b-D-glucuronide (7), apigenin 7-O-

b-Dglucuronopyranosidebutyl ester (8), luteolin 7-O-b-

Dglucopyranosid (9), diosmin (10) and acacetin 7-O-a-

Lrhamnopyranosyl-(1→6)-b-D-glucopyranoside (11). The 

free radical scavenging activity of the compounds 1 to 11was 

also determined using 2,2-diphenyl-1-picrylhydrazyl(DPPH). 

The isolated compounds were found to possessnoble radical 

scavenging activity. Out of the isolated compounds, 1, 2, 6 

and 9 with IC50 values in the rangeof 2.81 to 10.41 mmol/L 

exhibited stronger scavenging activity on DPPH assay than 

butylatedhydroxytolueneand L-ascorbic acid as standards 

[29]. Mario et al. [30] revealed the presence of the 

mostwidespread class of secondary metabolites, flavonoids, 

in H. officinalis. The major flavone, diosmin, was present in 

sepals, leaves, stems, rootsand whole plant. The other 
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identified compound in the plant was considered to be 

isoferulyl D-glucoseester [31]. Previously, Hilal et al. [32] 

reported isolation of seven glycosides of flavanone type from 

H. officinalis where the aglycon of the glycosideswere 

determined as 5,4'-dihydroxy-7,3'-dimethoxyflavanone. 

Considering the findings of the study, methanolic extract of 

the H. officinalis was shown to be rich in phenolic 

compounds, especially high in chlorogenic, protocatechuic, 

ferulic, syringic, p-hydroxybenzoic and caffeic acids 

followed byvanillic, p-coumaric, rosmarinic and gentisic 

acids [33-36]. Elsewhere, the presence of caffeic acid and its 

derivatives in the roots of H. officinalis cultivated in 

Romania was reported. Additionally, rosmarinic acid, 

ferulicacid and phenylpropanic compounds were also 

identified [37]. Later, Proestos et al. [38] identified the 

phenolic compounds for H. officinalis plant extracts. The 

most abundantphenolic acids in H. officinalis were 

considered to beferulic acid (13.2 mg/100 g of dry sample) 

and caffeic acid (6.5 mg/100 g of dry sample). Moreover, 

syringic, gentisic and p-hydroxybenzoic acids along with two 

flavonoids (+) catechin and apigenin were also detectedin H. 

officinalis [38]. 

Triterpenoids are one ofthe most abundant class of compounds 

in H. officinalis. It has frequently been suggested that 

triterpenoids play a defensive role against pathogens and 

herbivores. They also have several interesting pharmacological 

activities that include anti-inflammatory [39], anti-

mycobacterial [40], antiviral [41] and cytotoxic [42] 

properties. For example, ursolic acid showed cytotoxic activity 

against lymphatic leukemia cells P-388 and L-1210 as well as 

human lung carcinoma cells A-549 [43]. Ursolic acid is also 

referred toas being a strong inhibitor of tumor promotion 

inmouse skin [44]. Liu [45] showed that both ursolic acid and 

oleanolic acid have anti-hyperlipidemic properties and 

wereshown to be effective in protecting against 

chemicallyinduced liver injury in laboratory animals. Skrzypek 

and Wysokinska [46] identified two sterols i. e. β-sitosterol (1) 

and stigmasterol (2), as well as several known pentacyclic 

triterpenes with an oleanene and ursene skeleton. The 

triterpenes were identifiedasoleanolic acid (3), ursolic acid (4), 

2α, 3_-dihydroxyolean-12-en-28-oic acid (5), 2α, 3_-

dihydroxyurs-12-en-28-oic acid (6), 2α, 3_, 24-

trihydroxyolean-12-en-28-oic acid (7), and 2α,3,24-

trihydroxyurs-12-en-28-oic acid (8). Compounds 5D8 were 

isolated as their acetates (6, 8) or bromolactone acetates (5, 7). 

4. Anti-leishmanial Activity of 
Hyssopus officinalis 

As a vector-borne parasitic disease, leishmaniasis has a 

spectrum of clinical manifestations from self-healing skin 

ulcers, mucosal damages to serious visceral infections [47]. 

According to the world health organization, leishmaniasis is 

one of the most neglected re-emerging and uncontrolled 

tropical diseases. The HIV and leishmaniaco infection is 

quickly growing in number in countries where leishmania 

species are endemic. The disease is reported from many parts 

of the world with an estimated prevalence of about 12 million 

cases. However, the incidence of cutaneous leishmaniasis 

(CL) and visceral leishmaniasis is estimated to be about 1.5–

2 million and 500 000 new cases each year, respectively [48] 

and [49]. Upon inoculation in the dermis, the leishmanial 

promastigotes are phagocytosed by macrophages before 

interacting with extracellular matrix components to produce 

variable clinical syndromes [50]. In developing countries, the 

medicinal plants have long been used for disease treatment 

because they are safe and available at low price. Given the 

various beneficial drugs derived from medicinal plants, 

discovering new sources of drugs against leishmania 

infection would be of high significance [51-53]. 

Leishmaniasisis transferred by sand flies belonging to the 

genus Phlebotomus. It is found in most tropical and 

subtropical countries, but 90% of the estimated 1.5 million 

new cases each year happen in Afghanistan, Brazil, Iran, 

Peru, Saudi Arabia and Syria, where it is often associated 

with destitution [54, 55]. 

Akhlaghi et al [56] discussed that leishmaniasis is a group of 

tropical diseases caused by anumber of species of protozoan 

parasites. It is also regarded that presently there exists a 

population of 350 million ofpeople under risk of infection. 

Many therapeutic modalities have been used for the treatment 

of cutaneous leishmaniasis. Pentavalent antimonials such as 

sodium stibogluconate, have been the base for therapy in the 

endemic regions because of its efficacy and cost 

effectiveness. The disadvantages of the anti-monials are their 

requirement for intramuscular orintravenous injection each 

day for 20-28 days, their toxicity and the growing incidence 

of resistance in endemic and non endemicareas. Due to the 

limited availability of effective pharmaceutical products, 

most people in areas where leishmaniasis is endemic depend 

largely on popular treatments and traditional medicines to 

alleviate the symptoms. Inaddition to the various methods 

already mentioned, the treatment of leishmaniasis following 

the traditional medical practices of different cultures depends 

heavily on the use of native plants [57, 58]. To develop a 

suitable semi solid antileishmanial preparation, an ointment 

base of the extractwas prepared. White soft paraffin 

[petrolatum] was selected as a typical oleaginous ointment 

base in view of its wide spread use for many pharmaceutical 

ointments and lanolin was added to increase the 

hydrophilicity of the vehicle. DMSO is a well known 

penetration enhancer and was used to increase percutaneous 
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absorption of the drug. Our study showed high efficacy of 

herbals against leishmaniasis in vivo. The results were 

suggestive that Hyssopous officinalis plants have antiparasitic 

activity against L. major. Recent investigations focused on 

plants have shown an alternative way to get a potentially rich 

source of drug candidates against leishmaniasis, in which 

effective alkaloids, quinones, iridoids, terpenes, indole 

analogues have been found. Many compounds, including 

alkaloid, quinones, iridoids, terpenes, indole analogues have 

been documented to have anti-leishmania activity in vitro. 

Akhlaghi et al [56] Maleki et al [59] suggested that Hyssopus 

officinalisis effective for treatment of cutaneous 

leishmaniasis in mice. 

Rosa et al [60] showed that Parasites of the genus 

Leishmania are transmitted by the bite of sand flies and infect 

cells of the mononuclear phagocyte lineage of their 

vertebrate hosts [61, 62]. Depending both on the virulence 

factors of the parasite itself and on the immune response 

established by the host, a spectrum of diseases known as 

leishmaniasis can appear, and these can be cutaneous and/or 

visceral [63]. Approximately 350 million people live in areas 

of active transmission of leishmania, with 12 million people 

throughout Africa, Asia, Europe, and the Americas directly 

affected by leishmaniasis. More than 90% of the cutaneous 

cases appear in Afghanistan, Saudi Arabia, Algeria, Brazil, 

Iran, Iraq, Syria, and Sudan [64]. Cutaneous leishmaniasis 

either can resolve spontaneously after a few months or, 

depending on the causative Leishmania species, can evolve 

into diffuse cutaneous, relapsing cutaneous, or 

mucocutaneous leishmaniasis, while untreated visceral 

leishmaniasis leads to death in the majority of patients [61]. 

Leishmania amazonensis is one of the principal agents of 

diffuse cutaneous leishmaniasis, which is usually 

unresponsive to all treatments known to date [65]. Also, 

visceralization of Leishmania strains that are classically 

restricted to cutaneous leishmaniasis has often been observed 

in patients with leishmania-human immunodeficiency virus 

co-infection [66]. 

The control of leishmaniasis remains a problem because no 

vaccines exist and the available chemotherapy still relies on 

the potentially toxic pentavalent antimonials, which cause 

serious side effects and require long-term treatment [67]. The 

rise in the rates of in vitro antimonial resistance due to 

intermittent drug exposure [68, 69], the isolation of 

antimonial-resistant leishmania strains from patients with 

unresponsive cutaneous leishmaniasis [61, 70], and recently, 

the numerous cases of visceral leishmaniasis among patients 

infected with the human immunodeficiency virus [66] make 

the search for new agents for the treatment of leishmaniasis 

urgent. Extensive studies of new drugs with antileishmanial 

activities, including both natural products and synthetic 

compounds, have been undertaken worldwide [61], although 

problems with the side effects of the chemotherapies used at 

present have not yet been solved. In recent years, there has 

been growing interest in alternative therapies and the use of 

natural products, especially those derived from plants. 
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