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Summary 

The current study was conducted at University of Baby1on, College of 

Science for women, Department of Biology, The aim of this study was isolation, 

identification, and contro1ling of candida species isolated from Vaginal and oral 

samples by using secondary metabolites compounds such as Alkaloids, 

F1avonoids, and Terpenoids extracted from three medicinal plants such as f1ower 

buds of Dianthus caryophyllus L., roots of Saussurea costus, and seeds of 

Carthamus tinctorius L. In this study, three types of yeasts were diagnosed 

Candida albicans, Candida tropicalis, and Candida dubliniensis.  Hemolytic and 

biofilm virulence factors and sensitivity tests were performed by using three types 

of antibiotics (F1uconazole 150 mg),  ( Ketoconazo1e 150 mg)  ,( Casp0fungin 150 

mg). Antifungal activity was achieved in vitro by using agar well diffusion method 

against Candida species by preparing three concentrations for each crude 

compound (25, 50, and 100) mg/ml and compared with positive control 

represented by Fluconazole 50mg/ml and negative control represented by 10% 

dimethyl sulfoxide. The data collected from the study revealed that  the crude 

Terpenoids and Flavonoids compounds extracted from flower buds of Dianthus 

caryophyllus L. showed significant superiority at P≤ 0.05 over the fluconazole 

when applied to Candida species especially at 100mg/ml. The data also revealed 

that, the crude Alkaloids, Flavonoids, and Terpenoids compounds extract from 

roots of Saussurea costus showed reduction at P≤ 0.05 in the growth of Candida 

species especially at 100mg/ml compared with negative control. In the same time 

the crude Alkaloids, Flavonoids, and Terpenoids compounds extract from seeds of 

Carthamus tinctorius L. showed reduction at P≤ 0.05 in the growth of Candida 

species especially at 100mg/ml compared with negative control. Finally, it can be 

concluded that secondary metabolites extracted from flower buds of Dianthus 
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caryophyllus L., roots of Saussurea costus, and seeds of Carthamus tinctorius L. is 

most effective in controlling Candida species isolated from clinical samples. 
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1.1 Introduction :  

With the increasing incidence and complexity of diseases 

threatening human health and Increasing resistance to various types of 

antibiotics  the need for novel and effective bio-molecules is of 

paramount importance, which brings forward natural products/plants as 

the pipeline  of  tomorrow  for drug (Anand et al.,2019). 

It is considered  potential pharmacies grown in the wild and have 

been co-existed and co-evolved alongside human civilizations since the 

beginning of  life on Earth. Since ancient times, human life has been 

revolving around plants as they were used for their curative nature to 

alleviate human pain and have been the focal point of many researchers 

since the dawn of medicine. For centuries, medicinal plants have been 

used as remedies for human ailments and diseases because they contain 

components of therapeutic value. (Ernst et al., 2016). 

    Candidal  vulvovaginitis is common  it is responsible for a third of all 

cases of vulvovaginitis in reproductive-aged women, and 70% of women 

report having had candidal vulvovaginitis at some point in their lifetimes. 

About 8% of women suffer recurrent candidal vulvovaginitis the most 

common responsible pathogen (Buggio et al.,2019). 

   Candida albicans (in about 90% of cases), with most of the remaining 

cases caused by Candida glabrata. It is important to recognize that 

detailed epidemiological data is not available for this disease process 

because of the wide availability of over-the-counter treatments, many 

patients with candidal vulvovaginitis likely do not present for care 

(Aguirre et al.,2019). 

     Removable orthodontic appliances and full dentures provide an 

excellent environment for adhesion and colonization of pathogenic and 
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non-pathogenic organisms that can cause infectious ulcers in the oral 

mucosa (Simmons et al.,2014). Yeasts are not inherently pathogenic, 

which means that very few of them can cause diseases in a healthy 

person, and immunodeficiency is a necessity for their pathogenicity 

(Atarod et al.,2020). 

    Various types of Candida are known as opportunistic pathogens, which 

are located in the oral cavity  common types that lead to diseases are 

Candida albicans, and Candida dubliniensis, which could replicate in 

cases of diminished host defense and become pathogenic despite their 

limited virulence (Heidari et al.,2019) 

    Candida’s adhesion to the host’s mucous membranes, acrylic surfaces 

of removable orthodontic appliances, and denture prostheses lead to the 

production of proteolysis enzymes that damages mucosal cells resulting 

in denture stomatitis (Alhasani et al .,2020). 

1.2 Aim of study : 

  Biological Control of Candidia species isolated from clinical samples ( 

vaginal and orthodortic ) metabolites extracted from three medicinal 

plants ( Dianthus caryophyllus L, Saussurea costus , Carthamus 

tinctorius) and compored with antibiotic .                                                                                                     
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Literature Review : 

2.1 Medicinal plant: 

Nature is always a golden sign to show the prominent phenomena 

of coexistence. Natural products from plants, animals and minerals are 

the basis for treating human diseases (Firenzuoli and Gori, 2007). 

Medicinal plants are presently in demand and their acceptance is 

increasing progressively undoubtedly, plants play an important role by 

providing essential services in ecosystems. Without plants, humans and 

other living organisms cannot live in a way living should be. Anyway, 

herbals especially medicinal herbs have constantly acted as an overall 

indicator of ecosystem health (Singh, 2002). ‏ 

Medicinal plants have undoubtedly been considered by human 

beings since ancient times. It can be said that before the history and since 

the early humans recognized and exploited the plants around them for use  

as fuel, clothing, shelter and food, they became aware of their properties 

more or less medicinal plants have been transformed into one of the 

oldest sciences in countries such as China, Greece, Egypt and India. In 

ancient Persia, plants were commonly used as a drug and disinfectant and 

aromatic agent  the who, through participation in additionally has led 

efforts to develop a harmonized international pharmacopoeia (Hamilton, 

2004 and WHO, 2018).  

 In fact, the use of medicinal plants for the treatment of diseases 

dates back to the history of human life, that is, since human beings have 

sought a tool in their environment to recover from a disease, the use of 

plants was their only choice of treatment (Ugbogu and Akukwe, 2009). 

https://www.frontiersin.org/articles/10.3389/fphar.2019.01480/full#B96
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More than tenth of the plant species (over 50 000 species) are used 

in pharmaceutical and cosmetic products. However, the distribution of 

medicinal plants across the world is not uniform (Rafieian-Kopaei, 2012).‏ 

Medicinal herbs are mainly collected from the wildlife population. 

Indeed, the demand for wildlife sources has increased by 8%-15% per 

year in Europe, North America and Asia in recent decades and before its 

independence, attempts have been made to document the medicinal flora 

of Mauritius. Indeed, the first documentation by the botanist Bouton to 

record medicinal plants of Mauritius was published in 1856(Verma and 

Singh, 2008). (The Royal Society of Arts and Sciences of Mauritius, 

2018).  

The term medicinal plant refers to a variety of plants that  have 

medicinal properties. These plants are a rich source of compounds that 

can be used to develop drug synthesis (Abdul, 2012). ‏  

Medicinal plants are used for treatment because they have certain 

properties, including synergistic actions the constituents of the plant may 

interact with each other, and this interaction can be beneficial for both or 

adverse to either of them or eliminate the harmful effects of both.Plant-

derived compounds can dramatically improve hard-to-treat illnesses, such 

as cancer plant components are also characterized by their ability to 

prevent the development of certain diseases the toxicity and adverse 

effects of conventional and allopathic (Abdul, 2012).  

Medicines  have also been important factors in the sudden increase 

in population demands and increase in the number of herbal drug 

manufactures as well as a reduction in the use of chemical drugs 

therefore, there is an increasing demand to develop new antimicrobial 

agents that are able to decrease the use of antibiotics and to face 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/botanists
https://www.sciencedirect.com/science/article/pii/S0254629918311116#bb0155
https://www.sciencedirect.com/science/article/pii/S0254629918311116#bb0155
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resistance development. This has directed researchers to isolate and  

identify  new bioactive chemicals from plants to act against microbial 

resistance (Chavan et al.,2018)  . 

2.2 History of the Use of Medicinal Herbs: 

     There are recipes for folk or traditional healing practices that use the 

biological activity of various substances that are derived from plants to 

treat different diseases, including those that are caused by bacteria. Many 

of these traditional treatments are still widely used today. Moreover, 

some commercially established drugs used in modern medicine had an 

initial crude form in folk medicine (Kong et al., 2020).  

 Given the fact that at that time there was insufficient information‏ 

about the causes of the disease, useful plants for treating them, and the 

ways of using them for such purpose, everything was empirical over time, 

the reasons for the use of certain medicinal plants for treatment of certain 

diseases were discovered consequently the use of medicinal plants 

gradually rejected the empirical framework and was limited to the facts 

The earliest written evidence of the use of medicinal plants for 

preparation of drugs has been found on a Sumerian clay slab from Nagpur 

dating back to nearly 5000 years ago therefore, great attention has been 

paid to the secondary metabolites secreted by plants in tropical regions 

that may be developed as medicines (Qiu,2007 and Guerrier et al.,2018 ).  

2.3. Carnation (Dianthus caryophyllus L). 

    Belong  is to Caryophyllacece family the probable origin of the plant is 

mediterranean region (Kamil et al., 2020). The plant has many synonyms 

such as Dianthus acinifolius Schur, Dianthus arbuscula Lindl., Dianthus 

arrectus Dumort., Dianthus binatus Schur , Dianthus caryophyllus var. 

coronarius L. , Dianthus coronarius (L.) Burm.f., Dianthus corsicus Link 
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ex Spreng., Dianthus kayserianus Schur, Dianthus longicaulis Costa, 

Dianthus miniatus A.Huet ex Nyman, Dianthus moschatus J.F.Gmel., 

Dianthus multinervis Vis. and Tunica morrisii (Hance) Walp (Lim , 

2012).   

   The plant is annual or perennial, 15-60 cm long, branched, glabrous 

herb. Leaves are linear  lanceolate, apex acute, margin smooth or ciliate 

at base flowers are solitary or in clusters at tips of branches. Epicalyx 

scales are 4-6 in number, broad-ovate, abruptly mucronate at apex, 

herbaceous, appressed to calyx, covering one fifth to one quarter the 

length of calyx tube. Calyx tube is cylindrical, 20-30 mm long petals are 

5, limb exerted, triangular obovate, toothed at apex, auricle absent, pink-

red or white, sometimes spotted with darker centers, claw cuneate, 

glabrous and the optimum growing temperature for carnation Dianthus 

caryophyllus L. is 18–24°C, and they prefer relatively cooler climates 

(Chandra et al.,  2016 and  Higashiura et al., 2020). 

Taxonomic classification according to (Komarov et al.,1970 ). 

Kingdom: Plantae 

  Subkingdom: Viridiplantae 

    Infrakingdom: Streptophyta 

      Superdivision: Embryophyta 

       Division: Tracheophyta 

         Subdivision: Spermatophytina 

          Class: Magnoliopsida 

            Superorder: Caryophyllanae 
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              Order: Caryophyllales 

                Family: Caryophyllaceae 

                  Genus: Dianthus L 

                     Species: Dianthus caryophyllus 

 

    Dianthus caryophyllus is a common name carnation that is a member 

of the Caryophyllaceae  family, developed about 2,000 years ago, raised 

in many areas of the world and assumed to be a Mediterranean native 

carnation is one of the foremost common commercial flowers, ranking 

beside Roses in grandeur. D. caryophyllus is a perennial herbaceous plant 

with a length of up to 80 cm. The leaves are greyish to blue-green, soft, 

up to 15 cm in length (Madhuri and Barad, 2018). 

  The stems are woody at the root, with herbaceous branches. D. 

caryophyllus is a medicinal value. These have largely become used in the 

treatment of stomach aches and teeth, in the treatment of wounds such as 

cardiovascular, cardiac, alexi- and vermifugal diseases. Traditionally, 

medicines are used to cure injury in China, Japan and Korea, 

gastrointestinal conditions, and various other diseases (Chandra et al., 

2016).  

Dianthus  caryophyllus contains a variety of secondary metabolites 

such as alkaloids, triterpenes, coumarins, phenolic acids, anthocyanins, 

essential oil, pelargonidin, isosalipurposide, volatile oil and other 

chemical compounds; that benefit Pharmaceuticals in various diseases 

such as anti-cancer, anti-viral, anti-microbial, antifungal, insecticide, 

repulsive, antioxidant, rheumatoid, and analgesic effects (Al-Snafi, 2017).   
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2.4. Saussurea costus 

Saussurea costus (Falc.) Lipschitz, a perennial herbaceous plant, 

one of the best-known species within this genus, is commonly known as 

costus in English. It has several synonyms, such as Aucklandia costus 

Falc., Aplotaxis lappa Decne., Saussurea costus (Falc,) Sch.-Bip., 

Aucklandia lappa Decne, Saussurea lappa (Decne.) C. B. Clarke., 

Theodorea costus O. Kuntz (Houchi and Messasma, 2022).   

Several workers have reported on the different biological activities 

of Saussurea costus in various in vitro and in vivo test models. 

Pharmaceutical effects investigations of extracts from Saussurea costus 

roots have been found to exhibit anti-inflammatory hepatoprotective (Cho 

et al., 2000 and Yaeesh et al., 2010) . 

Taxonomic classification according to (Zahara et al., 2014). 

Kingdom: Plantae 

  Subkingdom: Virideplantae 

     Infrakingdom: Streptophyta 

       Division: Tracheophyta 

           Subdivision: Spermatophytina 

              Infradivision: Angiospermae 

                Class: Magnoliopsida 

                   Superorder: Asteranae 

                     Order: Asterales 
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                       Family: Asteraceae 

                          Genus: Saussurea 

                              Species: S. costus 

    Saussurea costus (Falc.) Lipschitz, syn Saussurea lappa C.B. Clarke is 

belonging to Asteraceae family, is a Himalayan species that occurs at 

elevations from 2,700-4,000 m in Kashmir, Lahul Valley in Himachal 

Pradesh and Garhwal in Uttranchal (Kaul , 1997). 

     Saussurea costus lipschitz, syn Saussurea lappa C.B. clarke is a well 

known and important medicinal plant widely used in several indigenous 

systems of medicine for the treatment of various ailments, viz. asthma, 

inflammatory diseases, fatigue, dyspnea, and difficulty breathing ulcer 

and stomach problems sesquiterpene lactones have been reported as the  

major phytoconstituents of this species (Diao et al.,2020).  

Lappadilactone, lactone cynaropicrin, dehydrocostus, germacrenes 

were isolated from fresh roots of plant(Taniguchi , 1995 ). Candida 

species are yeasts that can dangerously cause many types of fungal 

infections in human body/organs, whereas “Candidiasis” is the general 

term to categorize the infectious diseases from Candida contagion (Ciurea 

, 2020 ).  

Different pharmacological experiments in a number of in vitro and 

in vivo models have convincingly demonstrated the ability of Saussurea 

costus to exhibit anti-inflammatory, anti-ulcer, anticancer and 

hepatoprotective activities, chronic candidiasis, vaginitis, and 

endophthalmitis lending support to the rationale  behind several of its 

traditional uses costunolide, dehydrocostus lactone and cynaropicrin, 

isolated from this plant, have been identified to have potential to be 
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developed as bioactive molecules due to the remarkable biological 

activity of Saussurea costus and its constituents.  It will be appropriate to 

develop them as a medicine (Pandey , 2007  and Singh et al .,2020) 

2.5. Carthamus tinctorius 

Carthamus tinctorius L., widely accepted as Safflower or false 

saffron, belongs to the Compositae or Asteraceae family. This thistle-like 

species typically thrives in an arid climate, namely Southern Asia, China, 

India, Iran, and Egypt It is found with six species in Iran (Shirwaikar et 

al., 2010 and  Zhao et al., 2009). 

The other well-known names for safflower are “Zaffer”, “Fake 

Saffron”, and Dyer’s Saffron” it has been shown that the scavenging 

activities of safflower petals can produce a range of colors from orange to 

white with various intensities (Delshad et al., 2018). 

Taxonomic classification according to (Bérvillé et al., 2005). 

Domain: Eukaryota 

 Kingdom: Plantae‏‏‏‏

 Phylum: Spermatophyta‏‏‏‏‏‏‏‏

 Subphylum: Angiospermae‏‏‏‏‏‏‏‏‏‏‏‏

 Class: Dicotyledonae‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏

 Order: Asterales‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏

 Family: Asteraceae  ( Compositae )‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏

 ‏tribe : Cardueae  (thistles)‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏

 subtribe : Centaureinae‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏
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 Genus: Carthamus‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏‏

                     Species: Carthamus tinctorius            

   This plant is used for numerous culinary and textile purposes. 

With the advent of synthetic aniline dyes, it has been mainly grown 

as an oilseed and birdseed that has some applications in medicinal 

fields (Bae et al., 2002). More to the point, its oil has high 

nutritional value and consists of 70% polyunsaturated fatty acid 

(i.e., linoleic acid), 10% monounsaturated oleic acid, and mere 

amounts of stearic acid (Kumar and  Kumari, 2011). 

 Safflower remarkably shows purgative, analgesic and antipyretic 

characteristics, and is useful in patients with poisoning (Asgarpanah and 

Kazemivash, 2013). 

 The flowers of C. tinctorius are traditionally applied for 

cardiovascular, cerebrovascular, and gynecological complications. In this 

regard, shed light on the phytotherapeutic potency of the water extract of 

C. tinctorius for cardiovascular diseases (Zhou et al., 2009). 

 As for other biological activities linked to its water extract, it is 

regarded as an anticoagulant, vasodilating  antihypertensive, 

antioxidative, neuroprotective, immunosuppressive, anticancer agent with 

inhibitory impacts on the synthesis of melanin.Furthermore, it was 

indicated that safflower is effective for other ailments involving the 

neurotropic, cardiotropic, hemopoietic, and diaphoretic systems and used 

clinically for the prevention and treatment of cardiovascular diseases  

(Punjanon et al., 2004 and  Guo et al., 2019). 

 Concerning the phytochemistry of this plant, pertained studies 

have pinpointed a number of active constituents, such as flavonoids, 
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phenylethanoid glycosides, coumarins, fatty acids, and steroids identified 

from various parts of the plant (Zhou et al., 2009). Currently, a body of 

pharmaceutical studies has focused on its ethno-pharmaceutical 

applications in terms of antioxidation, anti-inflammation, and anti-

epilepsy (Kruawan and Kangsadalampai, 2006). 

2.6. Secondary Metabolites in Plant: 

   Secondary metabolites medicinal plant are defined as any plant which 

has compounds that can be used for the therapeutic purpose or which 

contain precursors of chemo- pharmaceutical synthesis. Throughout the 

world, plants are used traditionally to treat many ailments, particularly 

infectious diseases, such as diarrhea, fever, cold as well as for birth 

control and dental  hygiene (Shapiro et al.,2006).  

Plants materials are on increasing interest for their applications in 

pharmaceutical, nutritional and cosmetic application they represent a 

source of active ingredients known for long times ago by its traditional 

used for medical purposes also inducing changes in plant metabolic 

enzyme, subsequently trigger the production of secondary metabolites 

(Hectors et al., 2014). 

Plants can be considered  as an origin of natural  ingredients useful 

in medicine and other purposes. Plants are rich in active compounds or 

secondary metabolites such as alkaloids, steroids, tannins, glycosides, 

volatile oils, fixed oils, resins, phenols and flavonoids which are present 

in their organs such as leaves, flowers, bark, seeds, fruits, root, etc. 

Extraction processes of these metabolites are related to the difference in 

solubility of the compounds present in a mixture of solvent. The 

beneficial action of those phytoconstituents typically come from the 
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merging or synergic work of these secondary products 

(Tonthubthimthong et al., 2001 and  Ghasemi et al., 2019). 

2.6.1 Alkaloids 

     Alkaloids are generally present in higher plants, particularly in dicots, 

whereas only a few have been noted in lower plants. The alkaloids can 

occur in the whole plant or in the specific plant organ. Alkaloids are 

derived from amino acid mostly contain one or more carbon rings which 

usually contain nitrogen. The type of Alkaloids and plant families depend 

upon the position of nitrogen atom in the carbon ring. Alkaloids play 

important roles in plants as it checks the feeding of herbivores, protects 

from pathogenic hit, and inhibitions of competitors (Egamberdieva et 

al.,2017).  Plant alkaloids, one of the largest groups of natural products, 

represent a highly diverse group of chemical entities. Alkaloids 

encompass an enormous class of approximately 12000 natural products 

(Saxena et al.,2013). 

   Many of these compounds possess potent pharmacological effects for 

example, the well known plant alkaloids include the narcotic analgesics, 

morphine and codeine, apomorphine (a derivative of morphine) used in 

Parkinson’s disease, the muscle relaxant papaverine, and the 

antimicrobial agents sanguinarine and berberine. Also several potent anti-

cancer drugs have been developed from plant compounds (Salminen et 

al., 2011).  

2.6.1.1. Distribution and Localization of Alkaloids :  

Initially defined as nitrogen-containing, basic substances of natural 

origin and of limited distribution, alkaloids have a complex structure. 

Their nitrogen atom is part of a heterocyclic system and they possess a 
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significant pharmacological activity; according to some authors (Chanda 

and Ramachandra, 2019).   

They are found as salts, and it may be added that they are formed 

biosynthetically from an amino acid these elements characterize what 

may be referred to as true alkaloids, many authors distinguish, in 

addition, proto-alkaloids and pseudo alkaloids only rarely do alkaloid-

containing plants contain only one alkaloid: sometimes they do contain 

virtually only one constituent (hyoscyamine from the leaves of 

belladonna) but, most often (Bribi, 2018) . They yield a complex mixture, 

which may be dominated by one major constituent it is not uncommon to 

find several dozen alkaloids in one drug , as a general rule, all of the 

alkaloids of a given plant have a common biogenetic origin, even if their 

structures may at first seem quite different, in a given plant, the 

concentration of alkaloids can vary widely from part to part, and some 

parts may contain none (Becker, 1996 and ‏‏ Bribi, 2018 ). 

2.6.1.2 Pharmacological Activities of Alkaloids : 

The activity of alkaloids against herbivores, toxicity in vertebrates, 

cytotoxicity activity, the molecular targets of alkaloids, mutagenic or 

carcinogenic activity, antibacterial, antifungal, and antiviral properties, 

and their possible roles as phytoalexins have been tabulated many 

alkaloids are sufficiently toxic to animals to cause death if eaten (Bednarz 

and Niehaus ,2019 )  .  

Several alkaloids such as nicotine and anabasine are used as 

insecticides many alkaloids act on the nervous system, one of two 

important information systems in animals (Singh and Pandey, 2021). 

Plants that contain protoberberine alkaloids are reported to be used 

as analgesics, antiseptics, sedatives, and stomatics in Chinese folk 
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medicine, in Indian and Islamic folk medicine such plants are used for 

bleeding disorders and eye diseases, and antiseptics, sedatives, stomatics, 

and uterine muscle depressants both quaternary alkaloids and their 

tetrahydro derivatives possess many substantiated biological and 

therapeutic effects, e.g. palmatine, jatrorrihizine, and tetrahydropalmatine 

have been reported to show in vitro antimalarial activity in china, 

tetrahydropalmatine is used as an analgesic, and has been reported to 

exhibit bradycardial, hypotensive, and sedative activities (Bribi, 2018). 

2.6.2 Flavonoids 

Flavonoids form one of the major groups of specialized 

metabolites, and include over 9,000 compounds (Andersen and Markham, 

2005).According to Nomenclature of flavonoids(IUPAC 

Recommendations, 2017). 

 The term flavonoid  is applied to (1) compounds  structurally 

based on derivatives  of a  phenyl-substituted propylbenzene having a 

C15 skeleton, (2) compounds with a C16 skeleton that are phenyl-

substituted propylbenzene derivatives (rotenoids), (3) flavonolignans 

based on derivatives of phenyl-substituted  propylbenzene condensed 

with C6-C3 lignan precursors (Rauter et al., 2018) 

2.6.2.1. Distribution of Flavonoids:  

Flavonoids  are  estimated that there are over 9,000 flavonoids in 

the plant kingdom (Andersen and Markham, 2005). Research on 

flavonoids has shown that they are distributed across the plant kingdom, 

including angiosperms, gymnosperms, and pteridophytes (Tohge et al., 

2013). 
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The abundance of information about flavonoids in different species 

allows us to identify which flavonoid subclasses (e.g., chalcones, 

flavones, flavonols, anthocyanins, and proanthocyanidins) are found in 

each subgroup of plants flavone and flavanone are found in all plant 

groups except for hornworts (Agati et al., 2020 ). 

2.6.2.2. Pharmacological Activities of Flavonoids: 

One of the very visible functions of flavonoids is in flower 

pigmentation, and, associated with that, in the attraction of pollinators 

and UV protection; this topic is exemplified by Dudek and colleagues, 

who explored the spatial occurrence of flavonoids in Papaver flowers, 

which present a beautiful model due to their wide-ranging variation in 

flower colour (Dudek et al., 2016).  

The insightful review of the flavone  by Jiang  and colleagues 

paints a colourful picture of their biosynthesis and roles in plants, 

microbes, animals, and their interactions (Jiang et al., 2016). Not only 

have flavones taken on very specific functions in controlling plant 

development through their action in cell wall synthesis, but flavones also 

have activity in allelopathic action against other plants, in interactions 

with symbiotic mycorrhizal fungi and rhizobia, and in defence against 

fungal pathogens (Hano et al ,.2018).   

An important aspect of flavone bioactivity is their structural 

diversity, which has allowed flavones to interact with a large variety of 

other molecules, determining their functions in lipid oxidation, DNA, and 

protein binding. These interactions underlie their multiple effects on 

human health, where their functions in the control of redox status, 

enzyme function, lipid peroxidation, inflammation, cell cycle, and cancer 
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are well established this is further explored in the articles by Navarro and 

colleagues (Navarro et al., 2017) 

2.6.3. Terpenoids: 

Terpenoids constitute one of the largest and structurally diverse 

groups of naturally occurring compounds, terpenoids are a class of 

natural products derived from mevalonic acid (MVA) which are 

composed of a plurality of isoprene (C5) structural units, terpenoids are 

widely found in nature, with various structures and a wide variety, to 

date, more than 50 000  terpenoids have been found in nature (SUN et al., 

2017).  

Terpenoids isolated  from plants  some terpenoids play an 

important role in plant growth and development, such as gibberellin, as 

plant hormones regulates plant development and carotenoids participates 

in photosynthesis; some ter- penoids play a role in the interaction 

between plants and the environment, such as participating in plant 

defense systems in the form of phytoalexins and interspecies competition 

as interspecific sensing compounds (Arimura et al., 2000 and Perveen 

and Al-Taweel ,2018) . 

Many volatile terpenoids such as menthol and perillyl alcohol are 

used as raw materials for spices, flavorings, and cosmetics (Martin, 

2003).There are also some terpenoids with important economic value. 

They are used as pesticides, industrial raw materials, etc., such as 

pyrethrin and limonoids, which are often used as insecticides. 

Sesquiterpenes, farnesene and bisabolene, and monoterpenes, pinene and 

limonene, are recognized as pre- cursor compounds for fuels (George et 

al., 2015). 
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2.6.3.1. Distribution of Terpenoid: 

Terpenoid biosynthesis usually highlight the large number of 

terpenoid compounds found in nature, indeed, the structural diversity 

associated with at least 40,000 compounds makes the class of terpenoids 

one of the most impressive examples in the divergent evolution of plant 

chemicals, the evolu- tionary success of this compound class is in part 

based on the simplicity of con- structing different size molecules 

according to the isoprene rule recognized by Wallach and Rutzicka in the 

late nineteenth and mid-twentieth centuries (Kubeczka, 2020). 

 All terpenoids are derived from the universal five-carbon building 

blocks, isopentenyl diphosphate (IPP) and its allylic isomer dimethylallyl 

diphosphate (DMAPP), the prenyl diphosphate intermediates built by 

condensation of these five-carbon units are used as precursors for the 

biosynthesis of terpenoids with fundamental functions in growth and 

development and for the formation of a large number of terpenoid 

compounds with more specialized roles in the interaction of plants with 

their environment (Swor et al ,.2022).  

The latter group of terpenoids that is characterized by its tre- 

mendous structural diversity as a consequence of divergent biosynthetic 

gene evolution specialized  terpenoids have a long history of being used 

as flavors, fragrances, pharmaceuticals, insecticides, and industrial 

compounds, several of which are addressed in this book with the growing 

need for sustainable production platforms of plant-based drugs and the 

emerging use of terpenoids in the production of alternative fuels, 

substantial progress has been made in the engineering of ter- penoid 

biosynthetic pathways in microbes and plants (Lange and Ahkami, 2013 

and Kari et al .,2018). 
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2.6.3.2 Pharmacological Activities of Terpenoids: 

Terpenoids (or isoprenoids) are the largest group of natu- 

ral products with extreme diversity. More than 55,000 compounds have 

been identified (Breitmaier 2006). Some terpenoids are essential in 

primary metabolism, including  photosynthesis (chlorophyll, carotenoids, 

and plastoqui- none), respiration (ubiquinone), developmental regulation 

in plants ( gibberellins and abscisic acid)  (Ludwiczuk et al.,2017).    

     Most  terpenoids  are  produced by plants as secondary metabolites. 

Isoprene is a volatile molecule emitted from numerous plant species to 

protect against heat stress. Isoprene enhances membrane integrity for the 

purpose of ther  motolerance (Siwko et al. 2007).  Because heat can cause 

leakiness of thylakoid mem- brane and affect the efficiency of 

photosynthesis (Sharkey et al. 2008). Terpenoids have a variety of 

commercial applications, including pharmaceuticals, nutraceuticals, 

flavors/fra- grances, and industrial chemicals (Ajikumar et al. 2008). 

 Artemisinin is a sesquiterpene produced by the plant Arte-misia 

annua. Artemisinin derivatives are the first-line anti-malarial drugs 

recommended by World Health Organization, the price and availability of 

artemisinin fluctuate wildly due to unstable supply of agricultural 

materials with recent  improvement in synthetic biology and metabolic 

engineer- ing, the yeast cerevisiae was engineered for commer- cial 

production of artemisinic acid, the precursor of arte- misinin (Paddon and 

Keasling 2014). 
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2.7 Candida 

    Candida is a fungus Like other fungi, they are non-photosynthetic, 

eukaryotic organisms with a cell wall that lies external to the plasma 

membrane there is a nuclear pore complex within the nuclear membrane. 

The plasma membrane contains large quantities of sterols, usually 

ergosterol apart from a few exceptions, the macroscopic and microscopic 

cultural characteristics of the different candida species are similar they 

can metabolize glucose under both aerobic and anaerobic conditions 

temperature influences their growth with higher temperatures such as 

37°C that are present in their potential host, promoting the growth of 

pseudohyphae (Pristov and Ghannoum , 2019). 

They have been isolated from animals and environmental sources 

they require environmental sources of fixed carbon for their growth 

filamentous growth and apical extension of the filament and formation of 

lateral branches are seen with hyphae and mycelium and single cell 

division is associated with yeasts (Lehmann, 2010 and Marak and 

Dhanashree, 2018). 

 Candida is part of our  normal microbial flora on mucosal 

surfaces, from where it may cause local infections like thrush in the oral 

cavity and candida vaginitis (Smith et al., 2007). However, in patients 

with various underlying diseases or host factors candida may cause 

invasive disease (invasive candidiasis or candidosis), most often as 

bloodstream infection (candidaemia) with or without secondary dis- 

semination to the eyes, liver, spleen, bones, heart valves, central nervous 

system and so on or as deep-seated candidiasis, such as peritonitis after 

gastrointestinal surgery the overall mortality  associated with 

candidaemia is around 30–40% and depends on the severity of underlying 
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disease, the Candida species involved, and timing and choice of 

antifungal treatment. The mean additional costs are significant and 

estimates range from 8000 s in ICU patients colonised (Staniszewska, 

2020) . 

2.9. Candidiasis 

     Candidiasis is an opportunistic infection caused by Candida, a type 

of fungi fungi are eukaryotic organisms found in the form of yeasts, 

molds, or dimorphic fungi Candida is a form of yeast candidiasis occurs 

most commonly as a secondary infection in immunocompromised 

individuals synonyms of candidiasis include candidosis, moniliasis, and 

thrush these are common inhabitants in the oral cavity, gastrointestinal 

tract, vagina penis, or other parts they become pathogenic only when 

favorable  conditions  arise (Pramanick et al.,2019). 

     Candida species are responsible for the majority of human infections 

caused by fungal pathogens members of these species include the most 

frequent cause of opportunistic infections, Candida albicans, the drug-

resistant  Candida glabrata, the new global public health threat and other 

emerging species such as Candida tropicalis, Candida Candida 

dubliniensis  and Candida krusei (McCarty et al., 2021). Existing as a 

commensal in a large proportion of the human population, Candida 

albicans colonizes the oral, gas- trointestinal, and genital tracts 

asymptomatically (Lionakis and Hohl, 2020). 

2.8. Candida Species  

Candida species are the fourth leading cause of nosocomial 

bloodstream infections in the United States (Weinstein et al., 2005). 

Candida albicans, Candida glabrata, Candida parapsilosis, Candida 

tropicalis, Candida krusei, and Candida guilliermondii comprise the 
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main pathogens responsible for invasive candidiasis (Horn et al., 2009 

and Pfaller et al., 2010).  

    Candida species represent ubiquitous commensal yeasts that constitute 

part of the normal human skin and gut microbiota Candida species can be 

detected on the mucosal surfaces of approximately 50–70% of healthy 

humans (Pappas and Lionakis, 2018). 

 Candida species are common causative agents of superficial and 

invasive fungal infections worldwide (Antinori et al., 2016). Among 

NACs, C. tropicalis  is the first or second most commonly isolated 

species from patients with candidiasis, especially in tropical regions such 

as Brazil and Asia (Rodrigues et al., 2017).  

2.8.1.Candida albicans  

    Appears in several morphological forms (blastospores, pseudohyphae, 

and hyphae) blastospores divide asexually by budding During that 

process, new cell material is formed on the surface of the blastospore 

(Walker and White, 2017). 

 The new bud grows from a small selected blastospore, and it is most 

often located distally from the site of a scar caused by birth, after which 

the phase of growth begins, after the growth phase ends, the cells divide, 

whereby the daughter separates from the parent cell by creating a 

partition (Wilson, 2019). 

Candida albicans Chains of elongated yeast cells characterize 

pseudohyphae, and the shape of hyphae is characterized by branched 

chains of tubular cells, with no narrowing at the sites of septation 

(Kornitzer, 2019).  Filamentation is enhanced by a temperature higher 
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than 37 ◦C, an alkali pH, serum, and high concentrations of CO2 (Basso 

et al., 2018).   

 This transition from a blastospore to a hypha is characterized by 

the activation of a complex regulatory network of signal paths, which 

include many transcription factors (Basso et al., 2018). The main 

difference  between yeast and hyphae composition is that the hypha wall 

has slightly more chitin content than yeast(Garcia-Rubio et al., 2020).The 

cell wall is made of glucan, chitin, and  protein. Its role is to protect the 

cell from stressful conditions in the environment, such as osmotic 

changes, dehydration, and temperature changes, and protect the cells from 

the host’s immune defense‏(Reyna-Beltrán et al., 2019).  

It is also responsible for adhesion to the host cell, with adhesion 

proteins such as Als1-7, Als9, and Hwp1 (Ciurea et al., 2020). 

Communication of the cell with the outside environment takes place 

through the cell membrane (Hall, 2015). Sterols in the cell membrane are 

extremely important, giving the cell  stability, rigidity, and resistance to 

physical stressors(Garcia-Rubio et al., 2020). Ergosterol is the most 

represented sterol and is characteristic for the cell membrane of fungi, it 

is synthesized on the endoplas- mic reticulum and lipid bodies (Jordá and  

Puig, 2020). In the cell membrane, there is a phospholipid bilayer 

containing proteins  with the role of receptors, but also some whose role 

is transport and also signal transduction(Cho et al., 2016). 

2.8.2.Candida tropicalis  

Candida tropicalis is closely related to C. albicans based on 

genomic comparisons, but the natural habitats of these pathogens differ: 

C. albicans is a human commensal organism and is rarely found in the 

environment, whereas C. tropicalis is not only a commensal of the human 
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oral cavity, but is also present in soil, compost, plants, beaches, and 

seawater in tropical or subtropical areas (de Barros et al., 2018).  

Candida tropicalis  is common opportunistic yeast pathogen, 

capable of causing both superficial and systemic infections in humans 

Candida tropicalis was first isolated from a patient with fungal bronchitis 

in 1910 and was initially named Oidium tropicale (Zuza-Alves et al., 

2017).Since then, this yeast has been found in diverse ecological niches 

such as in the soil, aquatic environments (both fresh water and marine 

ecosystems), a diversity of trees and plant debris, as well as from humans 

and other animals (Wu et al., 2019). 

  Similar to its broad ecological distribution, C. tropicalis is also 

geographically widely distributed, particularly prevalent in tropical and 

subtropical regions such as Southeast Asia, Africa, and Central and South 

America(Xu, 2021). In humans, C. tropicalis has been isolated from 

diverse body sites, from our skin to the oral cavity, the gastrointestinal 

tract, and the urogenital systems in many healthy hosts, and in patients 

with systemic infections including the circulatory system and other 

typically sterile body sites (Pinto et al., 2019). 

 Among patients with systemic candidiasis, C. tropicalis is 

commonly reported as the second- or third-most common causative agent, 

especially in those with hematological malignancies (Zuza-Alves et al., 

2017).   

2.8.3.Candida dubliniensis 

Candida dubliniensis is a dimorphic yeast that was first described 

in 1995 in the oral cavity of HIV-infected individuals (Sullivan et al., 

1995).  Though phenotypically similar to C. albicans, C. dubliniensis is 
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thought to be less virulent due to decreased expression of phospholipases, 

aspartyl proteinases and virulence genes (Moran et al., 2012).  

Candida dubliniensis colonizes the oropharynx and respiratory 

tract of immunocompromised hosts and is increasingly being recognized 

as an opportunistic pathogen in blood, soft tissue, urogenital, 

gastrointestinal and most recently, corneal compartments (Khan et al., 

2012). However, risk factors for C. dubliniensis  colonization are poorly 

studied. C. dubliniensis meningitis is exceedingly rare, especially in 

immunocompetent individuals (Yamahiro et al., 2016). 

2.9.1.Vaginal Vulvovaginal Candidiasis: 

      Vulvovaginal candidiasis (VVC) is a common infectious disease 

affecting the female genital tract and is caused by Candida spp of all the 

VCC cases, 80–90% are caused by C. albicans, and a minority are caused 

by C. glabrata, C. parapsilosis, and C. tropicalis (Denning et al.,2018). 

    Vulvovaginal candidiasis is characterized by acute inflam- mation of 

the vulva and vaginal mucosa caused by an over- growth of Candida spp. 

that normally colonize the vaginal mucosa, increased adhesion to host 

surfaces, and host genetic predisposition (Rodríguez et al.,2019). Candida 

vaginitis is associated with a normal vaginal pH (<4.5) signs and 

symptoms of VVC include white clumpy discharge, burning, redness, 

swelling, and itching in the vulva and vagina, and dyspareunia (Denning 

et al.,2018). 

     Most experts believe that 90% of vaginitis cases are subsequently 

induced by bacterial vaginosis (BV), Candida vaginitis (VVC), and 

Trichomonas  vaginalis (TV) (Ilkit and Guzel, 2011).  They affect 

millions of women every year and are closely correlated with several 

adverse effects, containing preterm labor and delivery pelvic 
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inflammatory disease (Robinson et al., 2016). Postabortal endometritis 

etc, such as Neisseria gonorrhoeae, Chlamydia  trachomatis, HPV, HSV-

2 and HIV-1 (Brotman et al.,2010).However, upon perturbation of barrier 

integrity and/or host immune responses, the fungus can migrate through 

the epithelium and access deep-seated anato- mical niches to cause 

infection  (Azie et al.,2020) . 

     Medically important infections caused by C. albicans can broadly be 

classi- fied into two subtypes: mucosal and systemic  Mucocutaneous 

surfaces primarily affected by C. albicans are the vaginal vulvovaginal 

candidiasis (VVC) (Felix et al., 2019). 

2.9.2. Orthodontic Candidiasis: 

Removable orthodontic appliances are a popular tool to move, or retain, 

teeth during, or after, orthodontic treatment  nocturnal wearing of the 

acrylic removable orthodontic appliances may play a role in the 

development of oral C. albicans infections (Ghazal et al.,2019). This 

could be due to low salivary flow and consequently low pH levels as well 

as impaired oral hygiene  wearing acrylic orthodontic appliances has been 

reported to be associated with increased proliferation of Candida 

regardless of the host immune system status (Rodríguez et al.,2019). 

     These appliances provide an enhanced environment for C. albicans 

growth as they cover a large area of mucosal tissues for a considerable 

amount of time every day for a relatively long period the removable 

appliances protect the yeast from the natural flow of saliva and 

mechanical removal effects of musculature, the orthodontic acrylic also 

provides a hydrophobic surface to which C. albicans can bind through the 

hydrophobic effect and van der Waals forces (Grzegocka et al.,2020). 
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      The combination of these factors may tip the balance in the wearers of 

orthodontic appliances to support Candida colonization and proliferation 

and also increase dentine demineralization by enhancing the cariogenic 

potential of Streptococcus mutans containing biofilms (Ghazal et 

al.,2019).  

      Although the increased colonization of individuals wearing 

removable dentures and removable orthodontic appliances by C. albicans 

might be expected to be similar the two types of acrylic resin have 

different physical properties, and different fabrication and polymerization 

methods that affect the amount of residual monomer, which might affect 

the surface morphology and C. albicans adhesion (Lionakis and Hohl, 

2020).  

2.10. Varulance Facter and Resistance:  

There is substantial geographical, centre-to-centre and unit-to-unit 

variability in the prevalence of Candida spp C. albicans continues to be 

the most prevalent Candida sp. causing disease in both adult and 

paediatric populations, but the past decades have witnessed an increase in 

diagnoses of non-albicans candidaemia in both groups ( Algammal et 

al., 2020 ).  

The prevalence of non-albicans Candida spp. in most regions is 

usually determined by factors such as background antifungal usage 

patterns in the region, individual patient risk factors and clonal outbreaks, 

that is, outbreaks involving a Candida spp. molecular strain that is unique 

in a health-care environment, in the United States and northwestern 

Europe, the second most common species is generally C. glabrata in the 

non-outbreak setting(Castanheira et al., 2016). 
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Candida glabrata is also generally more-common among 

individuals of >60 years of age and among recipients of solid organ 

transplant (McCarty and Pappas, 2016). In Latin America, Southern 

Europe, India and Pakistan, C. parapsilosis and/or C. tropicalis are much 

more frequently encountered than C. glabrata. C. krusei is the least 

common of the five major Candida spp., and it is most often found 

among patients with underlying haematological malignancies who have 

received antifungal prophylaxis with fluconazole(Castanheira et al., 

2013). A very worrisome global trend is the emergence of C. auris 

(Chowdhary et al., 2017).      

2.10.1.Resistance of Candida 

 in Candida spp. is either intrinsic (that is, found in all isolates 

within a species, such as fluconazole resistance in C. krusei) or acquired 

(that is, found in an isolate from a species that is normally susceptible, 

such as echinocandin resistance in C. glabrata) (Rocha et al.,2019). 

Echinocandin resistance in Candida spp. is emerging, particularly in C. 

glabrata. The target for the echinocandins is the β-D-glucan synthase 

enzyme, which is important for the cell wall synthesis. This enzyme is 

encoded by FKS1 in all Candida spp. and is also encoded by FKS2 in C. 

glabrata (Wu et al .,2019). 

Mutations in two hotspot regions (HS1 and HS2) of these genes 

have been identified as the underlying mechanism for echinocandin 

resistance, where the level of resistance is dependent on the position of 

the mutated codon (and the corresponding amino acid), the specific 

amino acid alteration (which amino acid replaces the original one) and in 

which species the mutation occurs (Jensen et al., 2014 and  Haque et al., 

2018). 
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 Acquired azole resistance is less common, and from a mechanistic 

point of view, it is often more complex, as several mechanisms including 

ERG11 mutations, upregulation of the target protein production and 

efflux pumps often play in concert (Morio et al., 2017).  

Although multidrug resistance is a rare phenomenon (Jensen et al., 

2015).  Mutations in MSH2, which encodes a DNA mismatch repair 

protein, in C. glabrata have been found in clinical isolates and have been 

demonstrated to facilitate selection of resistance to azoles, echinocandins 

and polyenes in vitro (Healey et al., 2016). The mutation of resistance  

mechanism may explain in part why echinocandin resistance in C. 

glabrata has been significantly linked to prior echinocandin and also 

fluconazole exposure or resistance, despite the fact that azoles and 

echinocandins have completely different targets in the cell   (Farmakiotis 

et al., 2014 and  Pristov and Ghannoum , 2019).  

2.10.2. Fungal Biofilms: 

Fungal biofilms are the complex association of hyphal cells which 

in turn are associated with both abiotic and animal tissues they are 

important virulence factors and correlated with invasive fungal infection 

(Borghi et al., 2015). They are the sessile microorganisms that, when 

attached to the abiotic or biotic surfaces, lead to new phenotypic 

characteristic features (Lohse et al., 2018). Implantable medical devices 

are the favorable sites where C. albicans form a complex association 

forming the biofilms, thus becoming responsible for a proportion of 

clinical candidiasis (Douglas, 2002 and Lagree et al ., 2018). 

 Furthermore, adherence of the fungal cell to the available 

biomaterial and its relatedness to bloodstream infections might be due to 

hematogenous spread medical devices provide a perfect niche to yeast 

https://www.frontiersin.org/articles/10.3389/fmicb.2021.638609/full#B20
https://www.frontiersin.org/articles/10.3389/fmicb.2021.638609/full#B89
https://www.frontiersin.org/articles/10.3389/fmicb.2021.638609/full#B40
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cells because of their structure to chemical properties ranging from 

hydrophobicity to surface roughness these devices are surrounded by 

body fluids like urine, blood, saliva, and synovial fluid, which condition 

them with glycoproteinaceous film (Subbiahdoss et al., 2010). 

 This acclimatizing film can accord chemical properties entirely 

different from its origin, the mature biphasic structure of C. albicans is 

promoted by non-specific factors (cell surface hydrophobicity and 

electrostatic forces) and specific adhesins on the fungal surface 

recognizing ligands in the conditioning films, such as serum proteins 

(fibrinogen and fibronectin) and salivary factors (Demuyser et al.,2014). 

 The extracellular matrix is a critically important feature of 

biofilms that guards the adherent cells against the host immune system 

and antifungal agents by forming an extensive structure of the matrix 

(Borghi et al., 2016). In some of the pioneer works, it was shown that 

Candida species biofilm’s matrices increase when highly dynamic flow 

environments influence biofilm, and its quantity extensively depends 

upon strain and the species. Moreover, the chemical composition of C. 

albicans ECM suggests that the extracellular matrix is composed of 

approximately 55% of a combination of glycoproteins with carbohydrates 

contributing to only 25% of the total composition  (‏ Rocha et al.,2019).   

Carbohydrates consist largely of α-mannan and β-1, 6-glucan 

polysaccharides with β-1, 3-glucans making a very little contribution. 

ECM also consists of 15% of lipids and only 5% of nucleic acids, β- 1, 3- 

glucan plays a major role in azole resilience by specific binding. 

Additionally, the biofilm is two times thicker than planktonic cells, upon 

comparison of the chemical composition of planktonic cells with biofilm 

https://www.frontiersin.org/articles/10.3389/fmicb.2021.638609/full#B158
https://www.frontiersin.org/articles/10.3389/fmicb.2021.638609/full#B19
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cells, it was observed that there is a difference in carbohydrate and β 1, 3 

glucan composition (Lohse et al., 2018). 

2.10.3. Hemolaytic: 

Candida species have been recognized as normal flora of human 

skin, although Candida albicans is the most frequently isolated fungal 

species from human infections, Candida parapsilosis has become the 

second or third most common cause of fungal infections in human 

(Tavanti et al., 2005 and Furlaneto et al.,2018) .  

Nowadays, these species have been reclassified as a C. parapsilosis 

species complex comprising three distinct species: C. parapsilosis, 

Candida orthopsilosis, and Candida metapsilosis, using different 

molecular methods (Paula et al., 2019). Several factors, such as 

adherence, persistence, germ tube formation, phenotypic switching, 

interference with host defense systems, synergism with bacteria, and the 

production of hydrolases, have been proposed to be Candida spp. 

virulence factors(Yigit et al., 2011 and Pakshir et al., 2018).  

The ability of C. albicans to form biofilms and adhere to host 

tissues is important pathogenesis factor. Biofilm formation can act as a 

reservoir of agents, allow coinfection with other pathogens, promote the 

persistence of infection, and increase mortality ) Mukhia and Urhekar, 

2016).The role of exoenzymes as a virulence factor of C. albicans has 

been intensively investigated, but its contribution to the virulence of C. 

parapsilosis species complex remains uncertain (Kocendova et al., 2019). 

Candida albicans is considered to be the most prevalent fungal species 

present in the human body, where it asymptomatically colonizes 

gastrointestinal and genitourinary tracts and the skin of healthy 

individuals, it can, however, switch into a virulent form with high 

https://www.frontiersin.org/articles/10.3389/fmicb.2021.638609/full#B89
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Chapter Two ………………………. Literature Review 

22 

 

resistance to antimycotics and thereby infect almost every host tissue 

(Bolognese, 2018). 

Immunodeficiency in patients, stress and other external influences 

can lead to overgrowth of C. albicans and its morphological change (as a 

dimorphic fungus) between yeast-like round cells and hyphae, this 

morphological switching is known to increase the actual virulence of 

Candida spp. in their hosts (Yang et al., 2018). 

    The round cells are more susceptible to antimicrobials than are hyphae, 

and they are less capable of adhering to surfaces others of the fungus's 

virulence factors include host recognition biomolecules (adhesins), 

phospholipases, secreted aspartyl proteases and hemolysins that are 

related to active invasion of host tissue (Bersani et al., 2019 ). Candida 

albicans thus causes infections ranging from superficial mucosal to 

hematogenously disseminated systematic candidiasis, e.g. oropharyngeal 

candidiasis or vulvovaginitis (Uppuluri and Ribot, 2017) .  

Most of these infections are strongly related to the great ability of 

this pathogen to form biofilms, i.e. on medical implants, such as 

indwelling catheters, artificial joints, pacemakers and central nervous 

system shunts candidiasis today constitute one of the most frequently 

occurring nosocomial infections and contribute to almost 40% mortality 

the formation of Candida spp biofilms on these prosthetic devices is one 

of the major predisposing conditions for the development of systemic 

candidiasis, antifungal resistance is an intrinsic characteristic of biofilms 

and its emergence can be detected within minutes to hours of adhesion to 

a surface (Yang et al. 2018 ).  
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Echinocandins and lipid formulations of amphotericin B are 

possible alternative drugs because fungal biofilms remain susceptible to 

them even after their formation (Mukherjee and Chandra 2004). 

However, it should be noted that antifungal azoles are still the drugs of 

choice for the treatment of Candida spp. infections rather than 

echinocandins, and the phenomenon of biofilm resistance represents a 

major threat for their prescription (Bersani et al., 2019). 
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3. Materials and Methods  

3.1. Materials 

 3.1.1. Laboratory Instruments 

Istruments and Equipment : 

Table ( 3-1 ) Instruments and Equipment used in this Study . 

Seq Equipment Manufacturing company 

1 Refrigerator 
Concord / Korea 

 

2 Senstive Balance Denver / Swizer Land 

3 Micro Pipettes Gillson instruments / France 

4 Autoclave 
Hariyama / Korea 

 

5 Compound Microscope Olympus / Japan 

6 Plan Tube Afco _Dispo ( Jordan ) 

7 Petri Dishes Sterial (Jordan) 

8 Incubator Memmert / Germany 

9 Flask ( 250-500) ml Oxfords 

10 Transport Media Swab India 

11 Sterile Swab Tube India 

12 Disposable Gloves TG Medical/Malaysia 

13 Filter Papers (150)mm Whatman Zhejiang, China 

14 Paraflim Zhejiang, China 

15 Cloth Iraq 
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16 Plate Iraq 

3.1.2 Chemical and biological Materials 

Table (3-2) Chemical and Biological Materials used in this Study 

Seq Materials Industrialization 

1 Ethano BDH/England 

2 Chloroform BDH/England 

3 Acetic acid BDH/England 

4 Dimso BDH/England 

5 Clyserol BDH/England 

6 

Gram Stain Kit ( 4*250)ml 

R1-Crystal violet Reagent 

R2-Iodine Reagent (stabilized) 

R3-Decolorizer Reagent 

R4-Safranin Reagent 

 

Spectrum/Egypt 

7 

Antibiotic ( Fluconazole ) ( 

Ketoconazole ) ( Caspofungin) 

 

Sudi corp /Saudi Arabia 

 

3.1.3 Cuiture Media 

Table ( 3-3 ) Culiture media used in the Laboratory . 

Saq Media Manufacture 

1 Mannitol Agar Hi media-India 

2 Blood Agar base Hi media-India 
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3 Mcconky Agar Hi media-India 

4 Sabouraud Dextrose Agar Hi media-India 

5 Potato Dextrose Agar Hi media-India 

6 Chrom Agar Candida Liofilchem-Italy 

7 Brain Heart Infusion Broth Hi media-India 

8 Mueller Hinton Agar Hi media-India 

3.2 Preparation media 

The media were shown in Table (3-3) for isolating and diagnosing 

fungi and yeasts according to the instructions of the manufacturer 

installed on the packages or according to the references of the 

scientificreferences and pH modification where necessary using the KOH 

and HCl. All the media were sterilized in a temperature of ( 121 C°) , 

under pressure of 15 PSI for 15 minutes and the most important of these 

media are : 

3.2.1 Manitol Agar 

     Dissolve 111gms in 1000ml of distilled water. Gently heat to boiling 

with gentle swirling and dissolve the medium completely. Sterilize by 

autoclaving at 15 psi (121°C) for 15 minutes. Cool to 45-50°C. If 

required, aseptically add 5% v/v Egg yolk emulsion (TS 002) after 

sterilization. Mix well and pour into sterile Petri plates. 

3.2.2 Blood Agar  

     This medium is prepared by sterilized SDA medium by autoclave. 

After cooled to 50°C and add 5% v\v sterile human blood, is mixed well 

and poured into sterile petri plate. This medium is used to determine the 

viability of yeasts to hemolysis. 
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3.2.3 Mcconky Agar  

   Suspend 51.5 gram in 1 litter of distilled water, Heat until completely 

autoclave at (121°C  )  for 15 minutes . 

3.2.4 Sabouraud Dextrose Agar 

These  prepared by suspending 65 g of SDA medium in 1000 ml of D.W 

and regulating the pH to 6.5 according to the instruction of the 

manufacturers. In an autoclave unit (in the case of yeast cultivation) 0.05 

g of chloramphenicol and 0.05 g of streptomycin antibiotics were then 

added and sterilized, and in the case of fungi cultivation, without 

streptomycin. Then, this medium was distributed in 9 cm petri dishes. 

3.2.5 Potato Dextrose Agar 

    Suspend 39.0 grams in 1000 ml purified/distilled water. Heat to boiling 

to dissolve the medium completely. Steriliz  autoclaving at 15 Ihs 

pressure (121°C ) for 15 sterile Petri plates or tubes as desired in specific 

work, when pH 3.5 is required, acidify the medium with sterile 10% HCl  

acid. The amount of acid required for 100 ml of sterile. cooled medium i 

approximately 1 ml. Do not beat the medium after addition the acid  

3.2.6 Chrom Agar Candida 

   The chrom  agar is prepared by suspending 47.7 g of chrom agar in 

1000 ml of D.W. and heated to the point of effervescence (for yeast 

cultivation), as instructed by the manufacturers. It was then poured into a 

plastic 9 cm petri dishes. The media is used for researching and 

diagnosing the Candida spp. Their appearance is based on color the 

chrom  agar is prepared by suspending 47.7 g of chrom agar in 1000 ml 

of D.W. and heated to the point of effervescence (for yeast cultivation), 
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as instructed by the manufacturers. It was then poured into a plastic 9 cm 

petri dishes. The media is used for researching and diagnosing the 

Candida spp. Their appearance is based on color (Nadeem et al., 2010). 

3.2.7 Mueller Hinton Agar (MHA): 

Suspend 38 gm of the medium in one liter of distilled water.  Heat 

with frequent agitation and boil for one minute to completely dissolve the 

medium. Autoclave at( 121°C ) for 15 minutes. Cool to room temperature  

Pour cooled Mueller Hinton Agar into sterile petri dishes on a level, 

horizontal surface to give uniform depth. Allow to cool to room 

temperature,  Check for the final pH 7.3 ± 0.1 at 25ºC. Store the plates at 

2-8 ºC . 

3.2.9 Brain Heart Infusion Broth 

    This medium prepared for the need data by melting 37 g of Distiller 

water (D.W.) into 1000 ml and heated to boiling to dissolve completely, 

as well adding chloramphenicol and streptomycin to make the fungal 

growth medium more competitive and preventing the growth of bacteria, 

sterilize at (121°C )  for 15 minutes (Washington, 2012) BHI broth is a 

useful resource to encourage extensive types of microorganisms. As it is 

an extremely nutritious medium. BHI is the anaerobic yeasts, molds and 

bacteria selection method (Downes and Ito, 2001). This medium is useful 

for the grow for stored wide range of microorganisms.  
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3.3.2. Specimens Collection 

         In this study, 70 specimen (212) isolates of vaginal infections were 

collected from married women of different ages Those who attended the 

private women's clinic in the Great Prophet complex in Babylon 

Governorate And 45 specimen (53) isolates from orthodontic people who 

of different ages the age group .      

3.3.3. Identification of Candida 

 3.3.4.  Biofilm formation test 

    Colonies of yeasts isolations are inoculated in saline and incubated 

overnight at 37°C. 0.5 ml of saline suspension which is added into screw 

capped conical polystyrene tubes containing 50 ml of Sabouraud dextrose     

broth enhanced by glucose (the ending concentration of 8%) and the 

tubes are incubated in 35°C for 48 h. After incubation the broth from the 

tubes is aspirated gently using Pasteur pipette the tubes are washed twice 

with distilled water and stained with 2% safranin the stain is decanted 

after 10 minutes the tubes are rinsed with distilled water to remove excess 

stain. Presence of visible adhesive film on the wall and at the bottom of 

the tube indicated biofilm formation. Ring formation at the liquid 

interface was not considered as an indication of biofilm production  

(Deorukhkar and Saini, 2013). 

  3.3.5. Hemolysis test 

    Viability of yeasts to hemolysis is determined by inoculated the blood 

agar medium with yeasts isolates, then incubate in 37°C to 48 h and the 

positive result is the formation of a clear hallo about developing the 

colony (Sachin et al., 2012(. 
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4.4 Plant Material 

   4.4.1. Carnation (D. caryophyllus L.) flower buds had been purchased 

from the local markets, identified based on the taxonomic features by a 

botanist. Flower buds of this plant were cleaned, dried, and kept 

according to (Harborne et ai,.1975 ). 

   4.4.2. The roots of (Saussurea costus), had been purchased from local 

markets, identified and classified according to (Table: 1). Roots of this 

plant was cleaned, dried, and kept according to (Harborne et ai,.1975). 

4.4.3. Safflower seeds (Carthamus tinctorius L), had been purchased 

from local markets, identified based on the taxonomic features in Iraqi 

Flora Seeds of these plants were cleaned, dried, and kept according to 

(Harborne et ai,.1975). 

4.5 Extraction of secondary metabolites 

4.5.1. Alkaloid  determination using method According to ( Harborne 

, 1973) 

(5 gm) of the sample was weighed into a 250 ml beaker and 200 ml of 10 

% acetic acid in ethanol was added and covered and allowed to stand for 

4 hrs . This was filtered and the extract was concentrated on a water bath 

to one - quarter of the original volume . Concentrated ammonium 

hydroxide ( NH4OH ) was added drop wise to the extract until the 

precipitation was complete . The whole solution was allowed to settle and 

the precipitated was collected and washed with dilute 1 % ammonium 

hydroxide and then filtered . The residue is the alkaloid , which was dried 

and weighed . 
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4.5.2. Flavonoid Determination by the method according to( 

Boham and Kocipai Abyazan ,1994 ) : - 

(10 gm) of the plant sample was extracted repeatedly with 100 ml of 80 

% aqueous Methanol at room temperature . The whole solution was 

filtered through whatman filter paper No 42 ( 125 mm ) the filtrate was 

later transferred into a crucible and evaporated into dryness over a water 

bath and weighed to a constant weight . 

4.5.3. Extraction of Crude Terpenoid Compounds According 

to (Harborne , 1984). 

(10 gm) of plant powder for each leaves and fruits were extracted by 200 

ml of Chloroform in Soxhlet apparatus for 24 hours for extraction  the 

solvent then evaporated in rotary evaporator . The samples were placed in 

clean dark vials and kept in refrigerator at 4 ° C until use . 

4.5.4. Anti-candidiasis Efficacy 

The anti-candidiasis activity of the secondary metabolites compounds 

extracted from the flower buds of (D. caryophyllus L.) ,  root of 

(Saussurea costus) and seeds of (Carthamus tinctorius L.) was tested 

against the isolates of Candida species by using agar-well diffusion 

method wells were made by using cork porer (6mm) in diameter.  

Dimethyl sulfoxide 10% (DMSO) was used as a negative control and 

Fluconazole antibiotic as a positive control. 

4.5.5. Statistical analysis :  All data of treatments were dictated by three 

replicates. Data were subjected to an analysis of variance by using SPSS 

16.0 program, a completely randomized design was used and least 

significant difference (L.S.D) was performed at P≤ 0.05. 
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Results and Discussion                                                                  Chapter Four 

------------------------------------------------------------------------------------------------------------------------------------ 

4. Results and discussion   

4.1. Distribution of age, gender among studied group 

         In this study, 70 specimen (212) isolates of vaginal infections were 

collected from married women of different ages who attended the 

gynecological advisory clinic in the maternity hospital. And 45 specimen 

(53) isolates from orthodontic people who of different ages the age group 

(20 – 29) recorded  the  highest  rates 50% of vaginal infection, followed 

by the age group (30 – 39) which was 31.4% as shown in table (4-1) 

      The majority of women, according to scientists, have candida in their 

vaginas without exhibiting any symptoms. If the vaginal environment 

changes to favour Candida growth, an infection may result hormones, 

medications, or immune system changes can all cause infection 

(Sobel,2007). Most females experience vaginitis at least once in their 

lifetime(Omosa-Manyonyi et al,.2022). As one of the most commonly 

reported vaginal infections, the condition accounts for more than 10% of 

cases in health care clinics (Loveless et al.2018).  

       Vaginitis generally refers to inflammation of the vaginal wall, with 

several infectious and noninfectious triggers responsible for this 

inflammation. Bacterial vaginosis (BV), vulvovaginal candidiasis (VVC) 

and trichomonal vaginitis are the most common vaginal infections 

(Paladine and  Desai ,2018). Lactobacillus spp. constitute over 95% of 

vaginal bacteria and are the predominant microorganisms (Saraf et 

al,.2021).  

      They are believed to protect the vagina against infection, in part by 

maintaining an acidic pH and ensuring a hydrogen peroxide environment 

in the vaginal atmosphere (Onderdonk et al,.2016). BV is the most 
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common cause of abnormal vaginal discharge, is mediated by 

disturbances in vaginal microbiota and may be temporary or permanent  

as well as Candida species, in particular Candida albicans, are part of the 

normal vaginal microbiota; however, its presence is often asymptomatic 

thus, a VVC diagnosis requires the comprehensive laboratory 

investigation of all symptoms (Farhan et al,.2019). 

       Observed that 24% of females (124/516) had mixed infections mixed 

Candida species infections with BV were identified in 108 cases (21%), 

also, GBS coinfection with Candida species was identified in 10 cases 

1.93% (Mahakal et al,.2013 ). Found that among 272 females included in 

their study, the commonest age-group with vaginal discharge was 20–40 

years (83%), among whom only 21% of females were pregnant. Similar 

results were reported in an Indonesian descriptive study (Ocviyanti et 

al,.2010) comprising 492 women, where the average age was 30.9 ± 0.27 

years. 

Table (4-1) History of Patient with Vaginal Infection 

Characteristics 
No. of patient's 

specimen (70) 

Percentage of 

patient's specimen 

% 

Gender Male 0 0 

Female 70 100 

 

Age 

(years) 

20-29 35 50 

30-39 22 31.4 

40-49 11 15.7 

50-59 2 2.9 

Total  70 100 

Chronic disease. 0 0 

 Taking antibiotic 0 0 
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       In the case of infections that occur in orthodontics, it was noted that 

the ratio of infection was 48.9% in males, while in females it was 51.1% 

and the rate of infection was 51.1% in the age group (20-29) compared to 

the rest groups as noted in table (4-2) 

        Treatment with orthodontic appliances promotes Candida yeast 

colonization, which is variable over time in terms of strain and species, 

with dominance of C. albicans, and without increased biofilm-forming 

activity. Even though Candida is a part of the normal oral microbiota, 

being found in 17–75% human population, it can often be the cause of 

oral mycoses, especially in immunodeficient patients (van Wyk and  

Steenkamp, 2011).  

      The most common etiological factor of oral candidosis is Candida 

albicans. However, C. tropicalis, C. glabrata, C. parapsilosis, C. 

krusei sometimes occur with high prevalence, especially in susceptible 

patients such as diabetics (Rindum,1994; Hibino et al,.2009). All these 

species have a great ability to form biofilms, especially with oral gram 

positive bacteria (van Wyk and  Steenkamp, 2011). 

Table (4-2) History of Patient with Orthodontic Infection 

Characteristics 
No. of patient's 

specimen (45)  

Percentage of 

patient's specimen 

% 

Gender Male 22 48.9 

Female 23 51.1 

 

Age 

(years) 

10-19 19 42.2 

20-29 23 51.1 

30-39 3 6.7 

Total  45 100 

Chronic disease. 0 0 

 Taking antibiotic 37 82.2 
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4.2 Isolation and identification   

A total number of bacteria and yeast colonies are 212 isolates from 

vaginal infections and 53 isolates from Orthodontic infections the number 

and and yeast species isolated from are summarized in tables (4-3 and 4-

4). In the case of vaginal infections, the bacterial infections were 77.8 % 

(G+ve bacteria were 52.4% and G-ve bacteria 25.4%) were while the 

yeast infections were 22.2%. 

            In the orthodontics, the proportion of bacterial infections was 

69.8% (G+ve bacteria was 47.2% and G-ve bacteria 22.6%) whereas the 

incidence of yeasts was 30.2%. The distribution of infectious isolates in 

vaginal and orthodontics infections were in fig (4-1 and 4-2). 

              The results of table (4-5) represent the numbers and percentages 

of Candida isolates isolated from vaginal  15.1%  and orthodontic 30.2% 

infections which  represent the positive  for candida infections   . 

 Vaginal complaints are common. Vulvovaginitis, or inflammation of the 

vulva and vagina, is most commonly secondary to infectious agents in 

reproductive-aged women. Candidal vulvovaginitis is responsible for 

about one-third of cases(Buggio et al,.2019),( Ahangari et al,.2019). 

           Candidal vulvovaginitis is caused by inflammatory changes in the 

vaginal and vulvar epithelium secondary to infection 

with Candida species, most commonly Candida albicans. Candida is part 

of the normal flora in many women and is often asymptomatic. 

Therefore, candidal vulvovaginitis requires both the presence of candida 

in the vagina/vulva as well as the symptoms of irritation, itching, dysuria, 

or inflammation (Farhan et al,.2019). 
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Fig. (4-1): Colonies color of Candida species on Dextrose agar medium at 30˚C 

for 24-48h ,A. Candida albicans , B. C. tropicalis, C. C. dubliniensis .     

Table (4-3) The frequency of type of infections according to the 

specimen's type   

isolates  No. among 

vagina 

% of 

frequency 

% 

No.  among 

Orthodontic 

% of 

frequency 

% 

bacteria 165 77.8 37 69.8 

yeast 47 22.2 16 30.2 

Total 212 100 53 100 

 

Table (4-4) The frequency of type bacteria and yeast according to the 

specimen's type   

 

isolates No. vagina 

specimen 

% of 

frequency 

% 

No. 

Orthodontic 

specimen 

% of 

frequency 

% 

G+ve Bacteria 111 52.4 25 47.2 

G-ve Bacteria 54 25.4 12 22.6 

yeast 47 22.2 16 30.2 

Total 212 100 53 100 



Chapter Four ……………………….……… Results and Discussion 

 

75 
 

  

Fig (4-2) The distribution of infectious isolates in vaginal infections 

Table (4-5): Distribution Candida spp infections according of 

specimen's type   

Clinical 

specimens  

No. 

specime

ns 

No.  +ve 

specime

ns  

% of 

+ve 

specime

ns 

No.  -ve 

specime

ns 

% of -ve 

specime

ns 

Tota

l  

Vagina  212 32 15.1% 180 84.9% 100

% 

Orthodon

tic  

53 16 30.2% 37 69.8% 100

% 

Total  265 48  217   

 18.1%  81.9% 100%  

 

4.2. Identification of candida spp 

The current study proved the return of 48 isolates to Candida spp 

by studying some of its characters and biochemical assays are as follows: 

4.2.1. Identification by CHROME agar medium 

This test is helpful in the laboratory diagnosis of yeast because 

CHROM agar Candida includes enzymatic chromogenic substrates, 

which when combined with specific enzymes generated by the varieties 
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of Candida when they grow on this medium, result in varied colours 

depending on the Candida species(Murray et al., 2005). It is a quick test 

to diagnose the Candida species; colonies' development is visible within 

24 to 48 hours. Identification of Candida species and their proliferation; 

When compared to conventional techniques, it has the advantages of 

being technically easy, quick, and affordable. (Vijaya et al., 2011). 

The colonies tested in this experiment generate a variety of colours 

on chrom agar media. On this media, our findings show that C. tropicalis 

colonies create metallic blue hue, whereas C. albicans produce pale 

green. while C. dubliniensis colonies produce dark green color on  

CHROM agar media, fig (4-4). The result of the current study were  

considered as with  (Nadeem et al., 2010; Vignesh Kanna et al 2017).  

    

                                 

Fig. (4-4): Colonies color of Candida species on CHROM agar 

medium at 30˚C for 24-48h . ,A. C. albicans  ,B. C. dubliniensis, c. C. 

tropicalis) . 

 

4.2.2. Identification by Vitik2 System 

     Vitik-2 system was used in this study in order to diagnose the Candida 

spp . All of the 48 isolates of Candida were diagnosed using the Vitik2 

System as shown in figures (1,2&3) in Appendix.  

Candida vulvovaginitis, or vulvovaginal candidiasis (VVC) It is one of 

the most common manifestations of Candida infection, estimated to affect 

approximately 75% of women at some point in their lifetime. 
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Furthermore, over 5% of women suffer at least four episodes of VVC in a 

year, and this is referred to as recurrent vulvovaginal candidiasis (RVVC) 

( Brown et al,.2012) 

Table (4-6): frequency of candida spp in Vaginal and Orthodontic 

infections 

Candida spp Vaginal infections Orthodontic patients  

No. of 

specimen 

% of 

frequency 

No. of 

specimen 

% of 

frequency 

C. albicans 17 53.1% 16 100% 

C.tropicalis 9 28.1% 0 0 

C.dubliniensis 6 18.2% 0 0 

Total 32 100% 16 100% 

 

4.1.3. Evaluation of some virulence factors of Candida spp 

 1. Hemolysis 

The result of the study shows the ability of all yeast under study on blood 

figure (4-5). The Candida albicans were given positive result through 

halo around the developing colonies in the blood agar media. 

    

   

Fig (4-5) Hemolysin production of candida spp species blood agar 

medium on 37ºc for 48 h, a. Candida albicans ,b. C. tropicalis, c. C. 

dubliniensis) . 
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 Fig (4-6): hemolysis by Candida species in vaginal infections  

 

 

 
 

Fig (4-7): hemolysis by Candida species in orthopedic infections 

  

 

2. Formation of biofilm 

Biofilm is essential for the growth of microbes that cause a wide 

range of clinical infections in humans, as well as the progression of 

clinical infections. The result of the biofilm test showed that the yeast 

100 

0 0 

heamolysis by Candida species in orthopandic 
infections   

C. albicans C.tropicalis C.dubliniensis

100 

0 0 

hemolysis by Candida species in vaginal infections   

C. albicans C.tropicalis C.dubliniensis
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isolates have ability  to form biofilm and in different proportion as C. 

albicans has ability to the formation of biofilm as well as, C. dubliniensis 

is strong (++) as in figure (4-6).   Report that all type of candida have the 

ability to from biofilm and the biofilm is an essential form of microbial 

growth and is  responsible for a wide range of clinical infection of human  

And some of medically important  fungi are form biofilm including 

candida (Finkel and Mitchell, 2011).  

   

Fig. (4-8): A. Showing some biofilm readings,B. howing the highest 

biofilm reading and the least reading, C. hows biofilm formation on 

the walls of the tube. 

 

 

Fig (4-9):Biofilm formation by Candida species in vaginal infections   
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Fig (4-10):Biofilm formation by Candida species in orthopedic 

infections   

 

3.4.Antifungal activity of three plants (Dianthus caryophyllus 

Saussurea costus and L. ,Carthamus tinctorius) against some candida 

spp. 

4.3.1. Antifungal activity of Dianthus caryophyllus L. against candida 

spp 

The results of antifungal activity of the crude Terpenoid compounds 

extracted from the flower buds of (D. caryophyllus L.) against Candida 

species isolated from different clinical samples such as mouth and vagina 

are presented in table (4-7) the antifungal activity of Terpenoid secondary 

metabolites with three concentrations (25, 50, and 100mg/ml) was 

screened by agar well diffusion methods. The results revealed that, the 

crude Terpenoid compounds extracted from the flower buds of (D. 

caryophyllus L.) showed significant reduction at P≤ 0.05 in the growth of 

Candida species. Growth inhibition represented by zone of inhibition 

ranging from (24± 1.00mm in 25 mg/ml, 32± 1.00 mm in 50 mg/ ml, and 

38± 1.00 mm in 100 mg/ml) (Figure: 1 in 4-10), compared with negative 

control representative by 10% DMSO and positive control representative 
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by Fluconazole 50mg/ml where inhibition zone was (0.00 mm for 

negative control and 35± 1.00mm for positive control). On the other 

hand, the crude Flavonoid compounds showed 19± 1.00mm of zone of 

inhibition at (25 mg/ml) and 28± 1.00mm at (50 mg/ml), and 37± 

1.00mm at (100 mg/ml) concentration (table 4-8), Thus, it differed 

significantly compared to the negative and positive control treatment 

(Figure: 2 in fig 4-10). 

Table (4-7) Anti-candidiasis activity of the crude Terpenoid 

compounds extracted from Dianthus caryophyllus L. flower buds 

Concentrations (mg/ml) Terpenoid compounds 

Inhibition zone % 

Negative Control 0± 0.00 

25 mg/ml 24± 1.00 

50 mg/ml 32± 1.00 

100 mg/ml 38± 1.00 

Positive Control 35± 1.00 

L.S. D 1.62 

*Mean± standard deviation 

 

 

Table (4-8) Anti-candidiasis activity of the crude Flavonoid 

compounds extracted from Dianthus caryophyllus L. flower buds 

Concentrations (mg/ml) Flavonoid compounds 

Inhibition zone % 

Negative Control 0± 0.00 

25 mg/ml 19± 1.00 

50 mg/ml 28± 1.00 

100 mg/ml 37± 1.00 

Positive Control 35± 1.00 

L.S. D 1.60 

*Mean± standard deviation 
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In the same context, the crude Alkaloid compounds showed significant 

activity at three concentrations (25, 50, and 100 mg/ml) compared with 

negative control against Candida species isolated from different clinical 

samples Table (4-9), The highest zone of inhibition 25± 1.00mm was 

recorded at 100 mg/ml and 21± 1.00mm was recorded at 50 mg/ml 

(figure:in fig 4-10 3), While the highest zone of inhibition in the crude 

Terpenoid compounds was reached up to 38± 1.00mm at 100 mg/ml 

concentration and the highest zone of inhibition in the crude Flavonoid 

compounds was reached up to 37± 1.00 at 100 mg/ml concentration. 

Table (4-9) Anti-candidiasis activity of the crude Alkaloid 

compounds extracted from Dianthus caryophyllus L. flower buds 

Concentrations (mg/ml) Alkaloids compounds 

Inhibition Zone/mm 

Negative Control 0± 0.00 

25 mg/ml 14± 1.00 

50 mg/ml 21± 1.00 

100 mg/ml 25± 1.00 

Positive Control 35± 1.00 

L.S. D 1.62 

*Mean± standard deviation 

 

The Terpenoid and Flavonoid compounds were the most effective 

compared to the Alkaloid compounds, Figure (4-11), Terpenoids and 

Flavonoid showed significant superiority at (P≤ 0.05) over the 

Fluconazole antibiotic (35± 1.00mm). 
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Figure (4-11) Inhibition zone of Alkaloid, Terpenoid, and Flavonoid 

at 100/ml of Dianthus caryophyllus L. flower buds against Candida 

species 
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Figure (4-12) Inhibition zone of Alkaloid, Terpenoid, and Flavonoid 

at 100/ml against Candida species, LSD= 1.82 

    Emergence of multi-drug resistance in human and animal pathogenic 

bacteria and fungi like Candida species as well as undesirable side effects 

of certain antibiotics has triggered immense interest in the search for new 

antimicrobial drugs of plant origin. Secondary metabolites extracted from 

different active parts of numerous medicinal plants such as (Lactuca 

serriola leaves; Lepidium sativum leaves; Myrtus Communis leaves; 

Cassia senna leaves; Ricinus communis leaves; Cassia didymobotrya 

leaves; Melia azedarach leaves; Dianthus caryophyllus flowers bud; and 

Salvia hispanica seeds), possess ability of antibacterials for controlling 

several pathogenic microorganisms isolated from different clinical 

samples (Hussein et al,.2020 ).  

       Reported that, phytochemical compounds extracted from the 

unicellular primitive plant like Chlorella vulgaris possess ability of 

antibacterial counter to pathogenic bacteria. (Kamal, et al,.2019 ) Used 

phytochemical compounds extracted from Hibiscus sabdarifa for 

controlling E. coli and Proteus sp (Kamal, et al,.2020 ). 

       Used phytochemical compounds extracted from of Ficus carica L. 

for controlling E. coli and Pseudomonas aeruginosa. (AL-Masoodi et 

al,.2020 ). Used phytochemical compounds extracted from Boswellia 
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carteri and Curcuma longa for controlling Fusarium spp. isolated from 

seeds of maize(Sharara,et al,.2020). 

       Used terpenoids compounds extracted from Carthamus. tinctorius 

seeds and flavonoid compounds extracted from M. Communis leaves 

against Aspergillus species isolated from stored medicinal plant seeds. 

Secondary metabolites represented by Alkaloids and Flavonoids 

compounds extracted from M. Communis leaves respected a worthy 

source for controlling pathogenic microorganisms segregated from 

hemodialysis fluid specimens (Hussain,et al,.2021)  

      Used Callistemon viminalis leaves extracts for controlling isolates of 

Urinary Tract Infections. Phytochemical studies showed that of D. 

caryophyllus contained triterpenes, alkaloids, and coumaruns D. 

caryophyllus grown in Egypt contained four chemical groups: 

monoterpene hydrocarbons 19.59% (tricyclene 0.17%, α-pinene 2.05%, 

camphene 0.98%, β-pinene 3.11%, phellandrene 3.52 %, P-cymene 

3.32%, limonene 4.91, ϒ-terpinene 1.53%); oxygenated monoterpene 

26.71% (elemol 5.51%, citronellol 1.11%, bornyl acetate 3.12%, eugenol 

15.29%, methyl eugenol 1.68%); sesquterpenes hydrocarbons 12.83% ( 

ϒ-cadinene 4.12%, calamene 8.71%) and various compounds 20.97% ( 

benzyl benzoate 14.12%, benzyl salicylate 6.85%), Reported that 

Dianthus caryophyllus contained triterpenes, alkaloids, coumaruns, and 

volatile oil, and the plant possessed anticancer, antiviral, antibacterial, 

antifungal, insecticidal, repellent, antioxidant, reno-protective, anesthetic 

and analgesic effects. The flavone datiscetin (3, 5, 7, 2'- 

tetrahydroxyflavone), presence in Dianthus caryophyllus exhibited an 

appreciable fungitoxic activity towards Fusarium oxysporum (Salem,et 

al,.2014 ).  

     In contrast, natural bioactive compounds extracted from medicinal 

plants make their effects by many mechanisms, terpenoids and flavonoids 
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make their effects by disruption of microbial membranes and 

Polypeptides embarrassment of linkage of bacterial proteins to host 

polysaccharide receptors and alkaloids complexes make their effect by 

inhibiting of efflux pump ,  

      Finally, Anticandidiasis efficacy of (D. caryophyllus L.) might be 

belonging to phytochemical compounds such as terpenoids, flavonoids, 

Alkaloids and their effect in proteins and polysaccharides and disruption 

in membranes permeability or inhibiting of efflux pump or DNA 

synthesis. 

4.3.2. Antifungal activity of Saussurea costus  

The results of antifungal activity of the crude Alkaloid compounds 

extracted from the roots of (Saussurea costus) against Candida species 

isolated from different clinical samples such as mouth and vagina are 

presented in table (4-10). The antifungal activity of Alkaloid secondary 

metabolites with three concentrations (25, 50, and 100mg/ml) was 

screened by agar well diffusion methods.  

       The results revealed that, the crude Alkaloid compounds extracted 

from the roots of (Saussurea costus) showed significant reduction at P≤ 

0.05 in the growth of Candida species. Growth inhibition represented by 

zone of inhibition ranging from (20± 1.00mm in 25 mg/ml, 25± 1.00 mm 

in 50 mg/ ml, and 30± 1.00 mm in 100 mg/ml) (Figure: 1 in 4-12 ), 

compared with negative control representative by 10% DMSO and 

positive control representative by Fluconazole 50mg/ml where inhibition 

zone was (0.00 mm for negative control and 35± 1.00mm for positive 

control). 

         On the other hand, the crude Flavonoid compounds showed 8± 

1.00mm of zone of inhibition at (25 mg/ml) and 12± 1.00mm at (50 

mg/ml), and 27± 1.00mm at (100 mg/ml) concentration (table  4-11), 
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Thus, it differed significantly compared to the control treatment (Figure: 2 

in 4-12 ). 

       In the same context, the crude Terpenoid compounds showed 

significant activity at three concentrations (25, 50, and 100 mg/ml) 

compared with negative control against Candida species isolated from 

different clinical samples Table (4-12). The highest zone of inhibition 31± 

1.00mm was recorded at 100 mg/ml and 26± 1.00mm was recorded at 50 

mg/ml (figure:  3 in 4-12).  

      While the highest zone of inhibition in the crude Alkaloid compounds 

was reached up to 30± 1.00mm at 100 mg/ml concentration and the 

highest zone of inhibition in the crude Flavonoid compounds was reached 

up to 27± 1.00 at 100 mg/ml concentration. The terpenoid and alkaloid 

compounds were the most effective compared to flavonoid compounds 

and came close to the effect of the Fluconazole (35± 1.00mm), figure (4-

13). 

Table (4-10) Anti-candidiasis activity of the crude Alkaloid 

compounds extracted from Saussurea costus roots 

Concentrations (mg/ml) Alkaloids compounds 

Inhibition Zone/mm 

Negative Control 0± 0.00 

25 mg/ml 20± 1.00 

50 mg/ml 25± 1.00 

100 mg/ml 30± 1.00 

Positive Control 35± 1.00 

L.S. D 1.62 

*Mean± standard deviation 

 

Table (4-11) Anti-candidiasis activity of the crude Flavonoid 

compounds extracted from Saussurea costus roots 
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Concentrations (mg/ml) Flavonoid compounds 

Inhibition zone % 

Negative Control 0± 0.00 

25 mg/ml 8± 1.00 

50 mg/ml 12± 1.00 

100 mg/ml 27± 1.00 

Positive Control 35± 1.00 

L.S. D 1.00 

*Mean± standard deviation 

 

Table (4-12) Anti-candidiasis activity of the crude Terpenoid 

compounds extracted from Saussurea costus roots 

Concentrations (mg/ml) Terpenoid compounds 

Inhibition zone % 

Negative Control 0± 0.00 

25 mg/ml 22± 1.00 

50 mg/ml 26± 1.00 

100 mg/ml 31± 1.00 

Positive Control 35± 1.00 

L.S. D 0.57 

*Mean± standard deviation 
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Figure (4-13) Inhibition zone of Alkaloid, Terpenoid, and Flavonoid 

at  

100/ml against  of Saussurea costus roots Candida species, LSD= 1.82 
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Figure (4-14) Inhibition zone of Alkaloid, Terpenoid, and Flavonoid 

at 100/ml against Candida species, LSD= 2.15 

The present study was proved that, the secondary metabolites include 

Alkaloids, Flavonoids, and Terpenoids extracted from the roots of 

(Saussurea costus) had antifungal activity against Candida species 

isolated from different clinical samples such as mouth and vagina. The 

plant kingdom provided and is still providing endless sources of 

medicinal plants of various uses for example,  

      Secondary metabolites extracted from different active parts of 

numerous medicinal plants such as (Lactuca serriola leaves; Lepidium 

sativum leaves; Myrtus Communis leaves; Cassia senna leaves; Ricinus 

communis leaves; Cassia didymobotrya leaves; Melia azedarach leaves; 

Dianthus caryophyllus flowers bud; and Salvia hispanica seeds),  

       Possess ability of antibacterials for controlling several pathogenic 

microorganisms isolated from different clinical samples Reported that, 

phytochemical compounds extracted from the unicellular primitive plant 

like Chlorella vulgaris possess ability of antibacterial counter to 

pathogenic bacteria  Used phytochemical compounds extracted from 

Hibiscus sabdarifa for controlling E. coli and Proteus sp Used 
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phytochemical compounds extracted from of Ficus carica L. for 

controlling E. coli and Pseudomonas aeruginosa (Hussein,et al,. 2020). 

Used phytochemical compounds extracted from Boswellia carteri and 

Curcuma longa for controlling Fusarium sp. isolated from seeds of 

maize. (Hussein,et al,. 2020). 

         Used terpenoids compounds extracted from C. tinctorius seeds and 

flavonoid compounds extracted from M. Communis leaves against 

Aspergillus species isolated from stored medicinal plant seeds. Secondary 

metabolites represented by Alkaloids and Flavonoids compounds 

extracted from M. Communis leaves respected a worthy source for 

controlling pathogenic microorganisms segregated from hemodialysis 

fluid specimens (Radhi,et al,.2020 ).  

          Used Callistemon viminalis leaves extracts for controlling isolates 

of Urinary Tract Infections. S. costus has been screened as medicinally 

important plant, the various chemical compounds isolated from it possess 

medicinal properties (Kamalpreet,e al, 2019 ).  

         Various compounds were isolated from the roots of S. costus and 

tested against the nine fungal strains i.e. Aspergillus flavus, 

Aspergillusniger, Aspergillus ochraceus, Aspergillus versicolor, 

Aspergillus flavus, Penicilium ochrochloron, Penicilium funiculosum, 

Trichodermaviride, Cladosporium cladosporioides and Alternaria. The 

compound showed antifungal effects which were moderate too high 

(Rao,etal,.2007).  

         Ethanol and ethyl acetate extracts of S. costus had the highest levels 

of polyphenols followed by n-butanol, and then n-hexane extracts. The 

main phenolic compounds are Naringenin, Chlorogenic acid, Ferulic acid, 

Ellagic acid, Gallic acid and coffeic acid followed by taxifolin, catechin, 
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syringic acid, methyl gallate, vanillin, kaempferol, cinnamic acid and 

rutin and this extracts had antibacterial and antifungal agents against 

broad range of microorganisms ( Saussurea lappa showed best antifungal 

activity against Aspergillus flavus followed by Trapa natans and 

Mangifera indica (Parekh, & Chanda ,2008). The methanol extract of 

roots of S. costus are rich in some bioactive phytochemical compounds 

such as alkaloids, phenols/polyphenols,flavonoids, terpenoids, tannins, 

coumarins, quinines, steroids, cardiac glycosides and resins  and had 

antifungal activity  against Aspergillus niger ATCC 6275 

(Abdallah,etal,.2017).  

        The crude extracts of n-hexane and dichloromethane were effective 

against different strains and isolates of Candida (Soliman,etal,.2022). 

       On the other hands, the mode of the antifungal action of the 

Alkaloids is usually pleiotropic, where protein synthesis is inhibited, and 

the fungal DNA is intercalated or by boosting the development of fungi 

inhibitors (Parekh, & Chanda ,2008).  

         Terpenoids reduced the mitochondrial content, thus modified the 

level of reactive oxygen species (ROS) and ATP generation. It is also 

reported that triterpenoid possesses more potent antifungal activity as 

compared to the tetraterpenoid (Abdallahetal, 2017).  

      Terpenoids and flavonoids make their effects by disruption of 

microbial membranes (Soliman etal, 2022).  Medicinal plant possessed 

antifungal effects by many mechanisms, they caused membrane 

disturbance resulting in the loss of membrane integrity, inhibited DNA 

transcription and reduced the cell populations, inhibited the activity of 

fungal antioxidant enzymes and inhibited fungal biofilm formation (Arif 

etal, 2009). 
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      Finally, anti-candidiasis activity of Carthamus tinctorius L. seeds 

might be belonging to secondary metabolites like Alkaloids, Flavonoids, 

and Terpenoids and their effect in proteins and DNA synthesis and 

disruption in membranes permeability or disturbance in metabolic 

activity. 

4.3.3. Antifungal activity of Carthamus tinctorius L. Seeds result 

The results of antifungal activity of the crude Alkaloid compounds 

extracted from the seeds of (Carthamus tinctorius L.) against Candida 

species isolated from different clinical samples such as mouth and vagina 

are presented in (table 4-12).  

        The antifungal activity of Alkaloid secondary metabolites with three 

concentration (25, 50, and 100mg/ml) was screened by agar well diffusion 

methods. The results revealed that, the crude Alkaloid compounds 

extracted from the seeds of (Carthamus tinctorius L.) showed significant 

reduction at P≤ 0.05 in the growth of Candida species. Growth inhibition 

represented by zone of inhibition ranging from (22± 1.00 mm in 25 

mg/ml, 26± 1.00 mm in 50 mg/ ml, and 30± 1.00 mm in 100 mg/ml) 

(Figure: 1 in 4-14), compared with negative control representative by 10% 

DMSO and positive control representative by Fluconazole 50mg/ml 

(Figure: 2 in 4-14) where inhibition zone was (0.00 mm for negative 

control and 35± 1.00mm for positive control). On the other hand, the 

crude Flavonoid compounds showed 8± 1.00mm of zone of inhibition at 

(25 mg/ml) and 12± 1.00mm at (50 mg/ml), and 21± 1.00mm at (100 

mg/ml) concentration (table 4-14), Thus, it differed significantly 

compared to the control treatment (Figure: 3 in 4-14). 

      In the same context, the crude Terpenoid compounds showed 

significant activity at three concentrations (25, 50, and 100 mg/ml)        
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compared with negative control against Candida species isolated from 

different clinical samples (Table 4-15). The highest zone of inhibition 26± 

1.00mm was recorded at 100 mg/ml and 24± 1.00mm was recorded at 50 

mg/ml (figure: 4).  

      While the highest zone of inhibition in the crude Alkaloid compounds 

was reached up to 30± 1.00mm at 100 mg/ml concentration and the 

highest zone of inhibition in the crude Flavonoid compounds was reached 

up to 21± 1.00 at 100 mg/ml concentration (Figure: 4-15). The alkaloid 

compounds were the most effective compared to the rest of the active 

compounds such as Terpenoids and Flavonoid came close to the effect of 

the Fluconazole (35± 1.00mm). 

 

Table (4-13) Anti-candidiasis activity of the crude Alkaloid 

compounds extracted from (Carthamus tinctorius L) seeds 

Concentrations (mg/ml) Alkaloids compounds 

Inhibition Zone/mm 

Negative Control 0± 0.00 

25 mg/ml 22± 1.00 

50 mg/ml 26± 1.00 

100 mg/ml 30± 1.00 

Positive Control 35± 1.00 

L.S. D 1.62 

*Mean± standard deviation 

 

Table (4-14) Anti-candidiasis activity of the crude Flavonoid 

compounds extracted from (Carthamus tinctorius L.) seeds 

Concentrations (mg/ml) Flavonoid compounds 

Inhibition zone % 

Negative Control 0± 0.00 

25 mg/ml 8± 1.00 
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50 mg/ml 12± 1.00 

100 mg/ml 21± 1.00 

Positive Control 35± 1.00 

L.S. D 0.33 

*Mean± standard deviation 

 

Table (4-15)Anti-candidiasis activity of the crude Terpenoid 

compounds extracted from (Carthamus tinctorius L.) seeds 

Concentrations (mg/ml) Terpenoid compounds 

Inhibition zone % 

Negative Control 0± 0.00 

25 mg/ml 21± 1.00 

50 mg/ml 24± 1.00 

100 mg/ml 26± 1.00 

Positive Control 35± 1.00 

L.S. D 1.00 

*Mean± standard deviation 
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Fig (4-15) Anti-candidiasis activity of the crude Terpenoid 

compounds extracted from (Carthamus tinctorius L.) seeds 
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Figure (4-16): Inhibition zone of Alkaloid, Terpenoid, and Flavonoid 

at 100/ml against Candida species, LSD= 1.81 

   The present study was proved that, the secondary metabolites include 

Alkaloids, Flavonoids, and Terpenoids extracted from the seeds of 

(Carthamus tinctorius L.) have powerful antifungal activity against 

Candida species isolated from different clinical samples such as mouth 

and vagina. The plant kingdom provided and is still providing endless 

sources of medicinal plants of various uses for example, Secondary 

metabolites extracted from different active parts of numerous medicinal 

plants such as (Lactuca serriola leaves; Lepidium sativum leaves; Myrtus 

Communis leaves; Cassia senna leaves; Ricinus communis leaves; Cassia 

didymobotrya leaves; Melia azedarach leaves; Dianthus caryophyllus 

flowers bud; and Salvia hispanica seeds), possess ability of antibacterials 

for controlling several pathogenic microorganisms isolated from different 

clinical samples (Hussein, & Al-Marzoqi,2020). Reported that, 

phytochemical compounds extracted from the unicellular primitive plant 

like Chlorella vulgaris possess ability of antibacterial counter to 

pathogenic bacteria used phytochemical compounds extracted from 

Hibiscus sabdarifa for controlling E. coli and Proteus 
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sp(Kamal,etal,.2020).Used phytochemical compounds extracted from of 

Ficus carica L. for controlling E. coli and Pseudomonas aeruginosa   

(AL-Masoodi etal, 2020). Used phytochemical compounds extracted 

from Boswellia carteri and Curcuma longa for controlling Fusarium sp. 

isolated from seeds of maize(Hussain etal, 2021).Used terpenoids 

compounds extracted from C. tinctorius seeds and flavonoid compounds 

extracted from M. Communis leaves against Aspergillus species isolated 

from stored medicinal plant seeds. Secondary metabolites represented by 

Alkaloids and Flavonoids compounds extracted from M. Communis 

leaves respected a worthy source for controlling pathogenic 

microorganisms segregated from hemodialysis fluid specimens (Sharara 

etal, 2021). Used Callistemon viminalis leaves extracts for controlling 

isolates of Urinary Tract Infections. The antifungal activity of the 

carthamin natural pigment of safflower was more active against Candida 

albicans than precarthamin (Salem etal, 2014). Safflower oil extracted 

from seeds exhibited a significant antifungal activity against Candida 

parapsilosis and Candida sake (Khémiri etal, 2020).On the other hands, 

the mode of the antifungal action of the Alkaloids is usually pleiotropic, 

where protein synthesis is inhibited, and the fungal DNA is intercalated 

or by boosting the development of fungi inhibitors (Arif,et al, 2009). 

Terpenoids reduced the mitochondrial content, thus modified the level of 

reactive oxygen species (ROS) and ATP generation. It is also reported 

that triterpenoid possesses more potent antifungal activity as compared to 

the tetraterpenoid (Haque et al, 2016). Terpenoids and flavonoids make 

their effects by disruption of microbial membranes (Okusa etal, 2009). 

Medicinal plant possessed antifungal effects by many mechanisms, they 

caused membrane disturbance resulting in the loss of membrane integrity, 

inhibited DNA transcription and reduced the cell populations, inhibited 

the activity of fungal antioxidant enzymes and inhibited fungal biofilm 
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formation (Wu etal, 2013). Finally, anti-candidiasis activity of 

Carthamus tinctorius L. seeds might be belonging to secondary 

metabolites like Alkaloids, Flavonoids, and Terpenoids and their effect in 

proteins and DNA synthesis and disruption in membranes permeability or 

disturbance in metabolic activity. 
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  5.1 Conclusion 

1. Secondary metabolites compounds extracted from flower buds D. 

caryophyllus L. such as terpenoid and flavonoid regard a good source for 

controlling   Candida species isolated from different clinical samples.  

2. Alkaloids, and Terpenoids extracted from the seeds of (Saussurea costus) 

have powerful antifungal activity against Candida species. 

3. Alkaloids, Flavonoids, and Terpenoids extracted from the seeds of 

(Carthamus tinctorius L.) have powerful antifungal activity against Candida 

species. 

4. Dianthus  caryophyllus L  the best in antagonistic activity when focusing ( 25 

, 50 , 100 ) in Alkaloids, Flavonoids, and Terpenoids 

 

5.2 Recommendations 

In order to complete the study and research on all aspects related to fungi and yeast 

we recommend the following :. 

Continuing to conduct studies on the pathology of other fungi   that cause 

candidiasis . 
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 الطالبة
 



 الخلاصة

قسى عهىو انحُاة , وكاٌ انهذف يٍ انذساست –كهُت انعهىو نهبُاث –اخشَج انذساست انحانُت  فٍ خايعت بابم 

انًعضونت يٍ عُُاث سشَشَت يخًثهت بـ ) انًهبم و انفى (  عضل وحشخُص ويٍ ثى انسُطشة عهً اَىاع انكاَذَذا

بىاسطت اسخخذاو يشكباث الاَض انثاَىَت يخًثهت بـ ) انقهىَذاث و انخشبُُىَذاث و انفلافىَىَذ ( , انًسخخهصت 

(  Dianthus caryophyllus L Saussurea costus, , Carthamus tinctoriusيٍ انُباث انطبُت )  

 Candida albicans   ,Candidaست حى حشخُص ثلاد اَىاع يٍ انخًائش انًشضُت و هٍ ),فٍ هزِ انذسا

tropicalis  ,Candida dubliniensis  كزنك حى اخخباس قذسحها عهً اَخاج عىايم انضشاوة انًخًثهت بـ .)

(Hemolaytic, Biofilm و يقاسَخها يع بعض انًضاداث انحُاحُت انًخًثهت )) Fluconazole 150 mg , 

Ketoconazolee 150 mg , Caspofungin 150 mg  انفعانُت انخضادَت انفطشَت حى اَداصها خاسج)

اندسى انحٍ باسخخذاو طشَقت اَخشاس انحفش داخم الاكاس ضذ اَىاع انكاَذَذا و رنك بخحضُش ثلاد حشاكُض يٍ 

نًىخبت انًخًثهت بانًضاد انحُىٌ فهىكىصول (. ويقاسَخها بعُُت انسُطشة ا01,001,,5كم يادة فعانت )

(Fluconazole 51,mg  ( وعُُت انسُطشة انسانبت انًخًثهت بـ )Dimso 5, ِاضهشث َخائح هز . ) %

انذساست اٌ انًشكباث انخشبُُت و انفلافىَىَذ انًسخخهصت يٍ بشاعى انضهشَت نُباث انقشَفم حفىقا يعُىَا ححج 

عُذ اخخباسِ عهً اَىاع انكاَذَذا خصىصا  Fluconazoleنًضاد انحُىٌ عهً ا  p<1,.,يسخىي احخًانُت 

. كزنك اضهشث هزِ انذساست اٌ انًشكباث انقهىَت و انفلافىَُذَت و انخشبُُُت  mg/ml,,5بانخشكُض 

و  p<1,.,انًسخخهصت يٍ خزوس َباث انقسطم انهُذٌ اخخضال فٍ ًَى اَىاع انكاَذَذا ححج يسخىي احخًال 

عُذ يقاسَخها بعُُت انسُطشة انسانبت . فٍ َفس انسُاق اضهشث انًشكباث  mg/ml,,5شكُض خصىصا بانخ

انقهىَذَت وانفلافىَىَذَت وانخشبُُُت انًسخخهصت يٍ بزوس َباث انعصفش اَخفاضا فٍ ًَى اَىاع انكاَذَذا ححج 

ُطشة انسانبت . عُذ يقاسَخها يع عُُت انس mg/ml,,5و خصىصا عُذ انخشكُض   <1,.,يسخىي احخًانُت 

خخايا ًَكٍ الاسخُخاج اٌ يشكباث الاَض انثاَىَت يثم انقهىَذاث و انفلافىَُذاث و انخشبُُاث انًسخخهصت يٍ 

بشاعى انضهشَت نُباث انقشَفم و خزوس َباث انقسطم انهُذٌ و بزوس َباث انعصفش خذا فعانت فٍ انسُطشة عهً 

 . خهفت يثم انعُُاث انًهبهُت و الاسُاٌاَىاع انكاَذَذا انًعضونت يٍ عُُاث سشَشَت يخ
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