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Abstract

 Plants are classifying by using the gender and binomial nomenclature to naming the plant. Plants 

were classified into Bryophyta, thallophyta, Spermaphyta and Pteridophyta. Hedera helix is a species of 

flowering plant belonging family Araliaceae. Hedera helix is worldwide distribution and produced flowers 

during late summer until late autumn. Hedera helix has importance medicinal uses. Hedera helix has been 

applied in treatment of different types of respiratory diseases such as (asthma, bronchitis, and coughing). It 

contains Saponid glycosides which have anti-spasmolytic activity and saponins act as anthelmintic, anti-

microbial and anti-inflammatory activities. Hedera helix has many medicinal functions such as 

hepatoprotective and antioxidative activity, anti-tumor and antimutagenic activities. The even Hedera helix 

has therapeutic benefits, and it also has a toxic effect, it contains saponins, that caused poisoning in human 

and animals. 
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1. Introduction 

 The plant taxonomy is the science that 

classifying and naming plants, this science divides 

plants in to different types depending on them 

relationships, the classification uses the gender 

and binomial nomenclature to naming the plant 

(Jeffrey, 1982). Recent taxonomy was founded by 

the Swedish scientist Carlos Linus, the first 

attempts were to classfied plants on the basis of its 

size, Aristotle divided it into trees, shrubs, and 

grasses (Beghin et al., 2010; Bos, 2010). Linus is 

used the flower  

*Corresponding author: Zaid Nadhim Mohammed 

 E.mail: zaid.alhusainy654321@yahoo.com 
traits as well as binomial nomenclature 

(Charmantier and Müller-Wille, 2014). Finally, 

the plants were classified in to Bryophyta, 

thallophyta, Spermaphyta and Pteridophyta (Hsen-

Hsu, 1965). 

2. Hedera helix  

 Hedera helix is species of flowering plant 

belonging family Araliaceae (Fig – 1) native to 

most of western Asia and Europe (Gruenwald, 

2000; Green et al., 2011). A vine of clinging 

evergreen, rampant, a gardens familiar sight, on 

walls, waste spaces, wild areas and in tree trunks 

(Brown, 2015).  
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Figure - 1: Shape of Hedera helix 

Hedera helix is a growing to 20 – 30 m high, 

evergreen climbing plant, where available of 

suitable surfaces (trees, walls, cliffs). It climbs by 

matted pads with aerial rootlets which substrate 

strongly cling. There are varies of cabability to 

surfaces climb with variety plants and another 

factors: Hedera helix favored darker, non-

reflective, near-neutral pH and rough surfaces 

(Cleland et al., 2007; Perera-Hammond, 2019). 

Generally, thrives in a broad zone of 6.5 pH of soil 

is ideal, prefers avoid direct exposure to sunlight, 

shady places, moist, and these are drying promote 

out in winter (Wareing and Frydman, 1975). The 

interchangeable leaves, long 50 - 100 mm, with 

petiole 15 – 20 mm; they are of two types, leaves 

on climbing and creeping stems with five - lobed 

juvenile, and on fertile flowering stems, unlobed 

adult leaves exposed to sunlight, in tree crowns 

usually high or over the faces of rock 

(Cornelissen, 1996). Produced flowers during late 

summer to late autumn, small in 3 –to 5 cm 

diameter umbels, yellowish - green, and important 

food source in late autumn for insects and bees 

(Garbuzov and Ratnieks, 2014).  

 

3. Medicinal importance of Hedera helix 

 Leavs of Hedera helix have been used very 

commonly in many countries for more than 50 

years in the treatment of different types respiratory 

diseases such as (asthma, bronchitis, and 

coughing) (Lutsenko et al., 2010). Ivy leavs of 

Hedera helix contain (Saponid glycosides) are the 

active ingredients in which have anti-spasmolytic 

activity (Gepdiremen et al., 2005). Ivy leaf 

contains the cut or whole, Hedera helix dried 

leaves collected in early summer or spring with 

minimum hederacoside of 3.0 % (Lutsenko et al., 

2010). 

 Triterpene saponins are major compounds 

of Hedera helix that responsible for the biology 

activities. Extracts of Ivy leave express 

antimicrobial, antispasmodic or spasmolytic, 

analgesic, anti-inflammatories, anti-parasites, 

antileishmanial, antitrypanosomal, antimutagenic, 

antitumors, antithrombin and antioxidant activities 

(Lutsenko et al., 2010). The H helix biologically 

compounds that responsible for the medicinal uses 

are the hederagenin bidesmosidic glycosides: 

hederacosides С (1.7–4.8 %), triterpene saponins 

(2.5 – 6 %):, hederacosides D (0.4 – 0.8 %), 

monodesmoside α-hederin (0.1 – 0.3 %) and 

hederacoside В (0.1 – 0.2 %). Another compound 

are phenolics (anthocyanins, phenolic acids 
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flavonoids, and coumarins), steroids, aminoacids, 

polyacetylenes vitamins, fixed and volatile oils 

and β-lectins (Al-Snafi, 2018).  

 The complex od Hedera - saponin topical 

application (hederacosides B, C and α-hederin) is 

active in cellulitis theraputics and weight loss 

supporting (Facino et al., 1995; Anton et al., 

2007). Hedera helix extract is used as itch-

relieving and emollient including shampoos, 

lotions and creams in disorders of skin and 

cosmetics (Blumenthal et al., 2000; Wichtl, 2004). 

Additionally, used of Hedera leaves in 

rheumatism, externally against parasites, gout and 

in homeopathy treated for inflammation of 

respiratory tract, rheumatic disorders and 

hyperthyroidism (Blumenthal et al., 2000; 

Gruenwald et al., 2007).  

4. Anti inflammatory activities 

 The ivy leaf contain purified saponins 

extracts and crude saponins extract have an anti 

inflammatory effect. The more effective of 

extracts to be in the acute inflammation in first 

phase than the second phase; so, it block release of 

serotonin or histamine in a appropraite methods 

than bradykinin or prostaglandin (Patil et al., 

2019). The chronic inflammation, the ivy leaf 

could appear their actions by inhibiting the 

fibrosis and macrophages functions (Süleyman et 

al., 2003). Also, the glycosides are free of action 

inhibitory the porcine pancreatic protease serine 

elastase, but genin have a power competitives 

inhibitor (oleanolic acid IC50=5.1 μM; 

hederagenin IC50=40.6 μM) (Facino et al., 1995). 

5.Antispasmodic or Spasmolytic activity 

 Ivy leaf extract of Hedera helix contains 

relatively high concentration of saponins, have 

antispasmodic activity, followed by the flavonol 

derivatives and dicaffeoylquinic acids (Trute et 

al., 1997). Inhibition the capacity of receptors - 

ligand complexes of β-adrenergic by increases of 

surfactant secretion, triterpene saponin α-hederin, 

which discuss the bronchospasmolytic and 

secretolytic effect occurs by extracts of ivy leaf 

(Häberlein et al., 2008; Dworacka et al., 2017). 

When the complexes of ligand or receptor 

internalization blockage, the system of adenylate 

cyclase is continuously active, by concentrated the 

bronchi smooth musculature relaxation (Hegener 

et al., 2004).  

6. Anthelmintic activity 

 The saponin complex, purified saponin 

complex of hederasaponin and α-hederin were 

treated the trematodes Dicrocoelium spp and 

Fatsiola hepatica (Julien et al., 1985). 

 Activity of anthelmintic action against 

adult nematode and eggs such as Hedera contortus 

has recorded for Hedera helix extracts as aqueous 

and hydro-alcoholic (Eguale et al., 2007). 

Aglycon hederagenin and α, δ-hederin (especially 

α-hederin) express moderate activity of 

antitrypanosomial on Trypanosoma brucei 

(Tedlaouti et al., 1991). Saponin complex, 

monodesmosides β-, δ -and α- hederin, 

bidesmoside (B, C, and D hederacoside), and 

aglycone hederagenin, just monodesmosides and 

hederagenin have effect against L. tropica and 

Leishmania infantum (Rodríguez-Hernández et al., 

2016). Monodesmosides are effective against 

promastigote forms (Delmas et al., 2000). 

Hederagenin exhibited activity against amastigote 

forms only ; promastigotes forms were not 

affected by using bidesmosides (Majester-

Savornin et al., 1991). 

7. Antimicrobial activity 

 The mixtures leaves of Hedera helix 

saponins and have hederacoside that express the 

activity against many types bacteria and few strain 

of yeast): Gram negative bacteria (Shigella spp., 

Salmonella spp., Escherichia coli, Pseudomonas 
spp.), Gram positive bacteria (Staphylococcus 

spp., Streptococcus spp., Bacillus spp. and 

Enterococcus spp.) and Candida albicans. These 

hederagenin monodesmosides, particularly α-

hederin exhibite a power activity of antifungal 

(Wu et al., 2017). Polyacetylenes: falcarinol and 

falcarinone of the extracts of ivy leaves are 

responsible for antibacterial and antifungal 

activity (Wichtl, 2004). The A2/Japan-305 

influenza virus reported affected by Hederacoside 
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C that have antiviral activity (Pharmacopoeia, 

2002).  

8. Hepatoprotective and Antioxidative activity 

 Hederacoside C and α-hederin exhibited  

antioxidant effective activities that recorded by 

different antioxidant tests such as total antioxidant 

activity, scavenging of free radical, scavenging of 

superoxide anion radical, activities of metal 

chelating and hydrogen peroxide scavenging 

(Moshaie-Nezhad et al., 2019). 

 The α-hederin pretreatment prior to carbon 

tetrachloride administration effect to prevented the 

increase the activity of lactate dehydrogenase, 

serum alanine aminotransferase and peroxidation 

of lipids; moreover, it stop glutathione level 

depletion (Liu et al., 1995). The Hedera helix 

extract of methylene chloride canariensis leaves 

express high activity of antitrombin (de Medeiros 

et al., 2000). 

9. Anti-tumor activities 

 The monodesmosides (α- and β-hederine) 

are most active compounds that act as anti tumer 

which appeare cytotoxicity (Quetin-Leclercq et 

al., 1992).  

10. Anti-mutagenic activities 

 Hedera helix β-, α-, and δ-Hederin 

presence to be non-mutagenic and non-toxic; may 

appeare anti mutagenic activity dependent a dose 

relationship against promutagens. The probable 

mechanism of anti mutagenic that inactivated 

doxorubicin by induce metabolic enzymes. The 

concentrations of anti mutagenic of α-hederin 

have not aneugenic or clastogenic effects in 

lymphocytes (Amara-Mokrane et al., 1996). Many 

investigations that confirmed the α-hederin anti 

mutagenic activity versus clastogenic agent, 

aneugenic agent, carbendazim, and 

doxorubicin,with a mechanism of actions for both 

bioantimutagenic and desmutagenic (Villani et al., 

2001).  

 

 

11. Poisoning of Hedera helix 

 The Hedera helix plant contains saponins, 

that caused toxicity in humans, canine and cattle. 

saponins have two chemicals, in sensitive humans 

could cause severe contact dermatitis (Ozdemir et 

al., 2003;Poppenga, 2010). Cattle suffered ill for a 

few days beyond consumed large vines quantities 

of this plant (Hejcmanová et al., 2014). Humans 

have appeared a symptoms, including coma when 

them ingested the berries. Rarely occurs of 

dermatitis but could be severe (Mitchell, 1981). 

Blisters and weeping lesions slowly responce to 

treatment (Cooper and Johnson, 1984).  
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