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A REVIEW ON ANTIFUNGAL ACTIVITY OF VANGA VENNAI:

ABSTRACT:

 Siddha medical system originates from the Dravidian culture the origin of this system is around 10,000BC. The word Siddha means established truth.  Siddha ( Siddhi) means attainment of perfection and it emphasis the health as the perfect state of physical , psychological,  social and spiritual components of human beings. Siddha is based on the Fundamental of andapinda thathuvam and the 96 Thathuvam. The medicine preparation in the Siddha system is mainly from the Animals products, Herbs,  Minerals,  Aquatic organisms. Siddha has a marvellous medicines which is effective in curing the  chronic diseases and it is more effective in curing disease related to gynaecology, obstetrics and skin related infection than any other medicine . It is estimated that about 600 species of fungi are associated with Human disease, with about 20 that cause more than 99% of Human fungal infections. During the past Two decades, the incidence of invasive fungal infections and associated mortality has been increasing dramatically. In this world currently the fungal infection to human beings is in increasing rate. Currently available medicine are not good enough to cure the fungal infection. Now the world is in the search of some other medicine to cure the fungal infection. In this article about antifungal activity of vanga vennai is reviewed . As the world is searching for the some other medicine in that way vanga vennai  which has antifungal activity is currently giving externally to cure the fungal infection, in this study we are going to see that if we give the vanga vennai internally whether it will work effectively against fungus. Here we are going to see it in theoretical manner further clinical study on this is needed to prove that in future. 

Keywords: Siddha medicine, Vanga vennai,  Mail thutham , mirudharsingee , vennai .



CHAPTER 1:

INTRODUCTION: 
   Siddha medical system originates from the Dravidian culture the origin of this system is around 10,000BC. The word Siddha means established truth.  Siddha ( Siddhi) means attainment of perfection and it emphasis the health as the perfect state of physical , psychological,  social and spiritual components of human beings. The main concept of the system is to attain salvation. The root of the ancient siddha system interwined with the mythology and culture of the  ancient Tamil Civilization that existed in the southern most tip of the Indian peninsula. 
Siddha is based on the Fundamental of andapinda thathuvam and the 96 Thathuvam. The siddha system diagnosis ,treatment  etc.......... revolves around the 3 uyir Thathukal ( vaatha,  pitha, kabam ). According to the siddha medicinal practioners the way you eat and live has a big impact on your health and ability to heal from illness.  Pathiyam and apathiyam seems to be terms for the siddha medicine concept which is basically a set of do’s and don’ts guidelines.[16]
The medicine preparation in the Siddha system is mainly from the Animals products, Herbs,  Minerals,  Aquatic organisms. Siddha practitioners believe can be found in everything from food to the humour of the human body to herbal, animal and  inorganic chemical substances like sulphur and mercury these have therapeutic potential and can be employed in the treatment of many illnesses .
 The treatment of siddha system is mainly divided into three categories they are 
· Devamaruthuvam ( Divine method )  
· Maanida Maruthuvam ( Rational method )
· Asura  Maruthuva ( Surgical method ).[16]

Siddha medicine has its own speciality like 
· karpa medicine help you feel better and keep diseases away, yoga is good for your body and mind.
· Skin disease management 
· Taking care of psychiatric diseases
· Orthopaedic disease management and Varma therapy 
· [image: ]Managing disease in older people.

Siddha has a marvellous medicine which is effective in curing the  chronic diseases and it is more effective in curing disease related to gynaecology, obstetrics and skin related infection than any other medicine .[3], [16].
 Siddha treatment is based on treating the whole body it is not only treat on the aspect of curing the particular disease. 
Fungi represent a diverse group of eukaryotic organisms That are heterotrophic and devoid of chlorophyll. It is estimated that about 600 species of fungi are associated with Human disease, with about 20 that cause more than 99% of Human fungal infections. 
 In general, fungal infections can be Classified into two types: superficial fungal infection and Invasive fungal infection. Superficial fungal infections often Affect the skin or mucous membranes. 
They are very common with worldwide distribution and can be treated successfully by tropical antifungal drugs such as miconaozle, BiFonazole and terbinafine . On the other hand, invasive Fungal infections are often life-threatening.
 During the past Two decades, the incidence of invasive fungal infections and associated mortality has been increasing dramatically. This situation can be attributed to the increase in the number Of immunocompromised hosts, such as patients undergoing Anticancer chemotherapy or organ transplants and patients With AIDS. Candida albicans, Cryptococcus neoformans, And Aspergillus fumigatus are the most common causes of Invasive fungal infections . In recent years, infections Caused by non-albicans Candida spp., non-fumigatus Aspergillus spp., zygomycetes, hyaline moulds (Fusarium and Scedosporium) as well as opportunistic yeast-like fungi (Trichosporon and Rhodotorula) are also increasing They are generally more difficult to diagnose and treat, Which are associated with greater mortality.[8]
 In this world currently the fungal infection to human beings is in increasing rate. Currently available medicine are not good enough to cure the fungal infection because the antifungal agents have several drawbacks such as limited potency and spectrum, drug related toxicity, non-optimal pharmacokinetics and severe resistance[8], so the world is searching for new medicine especially now it looking forward from the traditional medicine that is it needs medicine from organic matter.
 Currently the situation that prevails in the world is the raw material of the medicine available for treating the fungal infection is not sufficient for treating the huge population so the world is searching to find new medicine. 
 In that way vanga vennai  which has antifungal activity is given externally to cure the fungal infection current world ,in this study we are looking that if we give the vanga vennai internally whether it will work effectively against fungus. 
Here we are going to see it in theoretical manner further clinical study on this is needed to prove that in future. 

CHAPTER 2:
INGREDIENTS AND THE WAY OF ACTION OF INGREDIENTS PRESENT IN VANGA VENNAI:
VANGA VENNAI: 
[image: ]         Vanga vennai is a siddha medicine in butter like consistency for external use. This medicine is very much effective in treating ulcers and fungal infections of skin. This vanga vennai is useful  majorly for curing the fungal infection. It also act as antimicrobial,  antibacterial agent too.


INGREDIENTS PRESENT IN VANGA VENNAI:
· Vanga chenduram ( Red lead),
· Mirudarsingee ( Litharge – PbS ),
· Mail Thutham  ( Copper Sulphate),
· Vennai( Butter)
[image: ][image: ][image: ][image: ]

VANGA CHENDURAM:
Vanga chenduram which contain lead as the major constituent it has the ability to cure all disease and also it makes the body to look too young.  This is explained in the below given siddha text which is mentioned in the Gunapaadam thaduseevan book [15].
Uḷḷiruntu vinai mele elumpi oru[image: ]

    kodi kodi piṇi  akiṭum
 ella talavumi nur kanma metumilai 
    melu melu moliyavatayk 
kallam illai karuvaṅkam untavarkal
    karpate kaciva yokikan
villalamo periyorkaḷ iṭṭa viti 
    mekam enravai yolikkume

The lead has antifungal property. It enhances the antifungal property of the compound with which it is present. The lead inhibit the growth of the fungi. 

MIRUDHAR SINGEE ( GALENA – LEAD SULPHIDE ): 
According to following siddha text 
Mirutara cinkenave mellavurait talu
 muruvar puṭaikarappa noṭu – moruvitamo
calac cirankupuṇṇun tappama lariviṭum
 velotta kaṇmayile viḷ.
The mirudhar singee has the ability to cure different kind of skin infection 
Modern aspect of working of PbS as antifungal agent: 
 The semiconducting chalcogenide nanomaterials, lead sulphide (PbS) possesses specific optical and electronic properties due to the quantum size and dielectric confinement effects which make it more suitable in light emitting diodes, infrared detectors, optical fibers, infrared lasers, solar energy panels, etc. Because of tuneable nature of first excitonic transition from the visible to the infrared, PbS nanomaterials are well suited for infrared related applications .
 PbS is an important direct band gap material with a band gap of 0.41 eV, large exciton Bohr radius of 18 nm, high dielectric constant of 18 and High carrier mobility of 0.44 cm2V−1·s−1due to these properties, PbS possesses third order non-linearoptical response 30 times better than that of GaAs and 1000 times better than CdS Nanoparticles of similar size. Besides, PbS has excellent photoconductive properties .[6]
 In recent years, the emerging infectious diseases and the development of drug resistance against pathogenic bacteria and fungi is a matter of serious concern. Therefore, it is essential to discover new antimicrobial agents from natural and inorganic substances. 
The advances in the field of nanoscience and nanotechnology provided a gateway to synthesizing organic and inorganic metal particles in nanoscale regime which find applications in water treatment, Medicine and therapeutics, synthetic textiles, food Processing and packaging products . 
PbS is a heavy metal based semiconductor which, when Synthesized in nanoscale regime, might possess imProved chemical, electrical, optical and magnetic Properties compared to that of its bulk counterparts, which makes it an efficient antimicrobial agent also.   

To assess the suitability of the PbS nanopowder as an antimicrobial agent, the following bacteria (Staphylococcus aureus, Escherichia coli, Bacillus Cereus) and fungi (Aspergillus niger, Aspergillus terrus) strains were tested by agar well diffusion method. The stock cultures of bacteria and fungi were maintained on nutrient agar and potato dextrose slants at 4 °C. Inoculums was prepared by Suspending a loop full of bacteria and fungi cultures into 10 mL of nutrient broth inoculated at 37 °C (±2 °C) for 24 h to 48 h. Nutrient agar plates were swabbed with cultures of the above mentioned bacteria and fungi and 5 mm diameter wells were bored on the agar plates using sterile cork borer. [6]
PbS Nano powders with different concentrations 0.01 g and 0.02 g were put into the wells, and the plates were left for 1 h to allow pre-incubation diffusion in order to minimize the effects of variation in time between the application of different solutions. 
The plates were incubated in an upright position maintained at 37 °C for 24 hours. Significant antimicrobial activity of the Nano powders was observed against gram-negative Bacteria (E. coli), gram-positive bacteria (B.Cereus) and against fungi (A. terreus). The Nano powders show moderate antimicrobial activity against gram-positive bacteria (S. aureus) and Fungi (A. niger). The significant antibacterial activity possessed by PbS Nano powders against Gram-negative bacteria, when compared to that of the gram-positive bacteria, might be due to the cell wall nature of the bacteria. 
The gram-negative bacteria possess slender layer of membrane, whereas the gram-positive bacteria possess deep layer of membrane, consisting of linear polysaccharide chains. 
The antibacterial activity of PbS Nano powders is ascribed to a combination of factors that include generation of reactive oxygen species (ROS) and efflux mechanisms leading to The release of constituent ions . 
It has been reported earlier that Pb2+ ions cause toxicity by interacting with nucleic acids by binding to essential respiratory proteins through oxidative damage caused by production of reactive oxygen species .
 Pb2+ ions enter bacterial cells via transport systems and the cells respond to it by metal inducible resistance mechanisms. 
The presence of intrinsic defects in PbS Nanopowder produces electron-hole pairs, as evidenced by the PL and Raman spectra.
 These holes react with water, producing H+ and OH− ions and the electrons convert the dissolved oxygen Molecules to superoxide radical anions. So obtained superoxide radical anions react with H+ producing HO2 radicals which then get converted to Hydrogen peroxide anions (HO2 ). Hydrogen peroxide is then obtained by the reaction of these anions with hydrogen ions, and the obtained hydrogen peroxide penetrates the fungi cell membrane and disrupts it due to oxidative stress . 
[image: ]In PbS Nanopowder, the presence of S vacancies is the most obvious source of band transitions leading to the generation of H2O2. As the vanga vennai contains PbS it may act in the above given way and kills or inhibit the growth of microorganisms especially fungi.[6],[4].

MAIL THUTHAM ( COPPER SULPHATE ) :  
   Copper ions have been previously used to treat fungal infections; over the past few decades, various copper formulations have been used to treat skin diseases, such as eczema, scars, lupus, syphilis, etc. However, the use of copper has been reduced due to the emergence of antibiotics. With the abuse of antibiotics and the emergence of fungal resistance, the role of copper has been re-emphasized .[1]
Studies have reported that a combination of copper sulfate and povidone can be used to treat bovine fungal infections and foot rot disease in cattle and sheep, and has an obvious curative effect .Furthermore, the combination of Cu and antifungal drugs has been found to enhance the antifungal effect .
The potent triamino acid compound Cu-phendione can inhibit the activity of vaginal C. Albicans . [1]
[image: ] Cu not only has antibacterial and antifungal effects , but also enhances the antifungal activity of combined drugs due to the accumulation of intracellular copper , which induces oxidative stress and disrupts cell function After copper is transported to the target tissue through its chaperone protein , Cu is an important metal element in both prokaryotes and eukaryotes when in excess, Cu leads to the accumulation of free radical which helps in the lyse of the fungal cell . As the vanga vennai contain this ingredient it may have the ability to kill the fungi. 
VENNAI ( BUTTER) : 
  As the plasma membrane of fungi is made up of lipid, as the vanga vennai contain butter it can easily penetrate in to the cell so by that  we can able to assume that the vanga vennai if it is given internally also it is effective in inhibit the growth or it  kill the fungi. 
                      [image: ]
CHAPTER 3:
BRIEF DESCRIPTION ABOUT ANTIFUNGAL AGENTS: 
METHOD OF  PREPARATION  OF VANGA VENNAI : 
   Finely powder the ingredients of Vanga vennai (Vanga chenduram ( Red lead), Mirudarsingee ( Litharge – PbS ), Mail Thutham (Copper Sulfate), Vennai ( Butter) ) and Mixed together then grounded with butter. 

ANTIFUNGAL AGENTS: 
     An antifungal agent is a drug that selectively eliminates fungal pathogens from a host with minimal toxicity to the host.[8],[2]
An ideal antifungal agent would be:
 (1) potently active and highly selective against a fungal-specific target; 
(2) fungicidal rather than Fungistatic due to its mechanism of action;
 (3) soluble enough with proper ADME (Absorption, Distribution, Metabolism and Excretion) properties and distributed Systemically including into the central nervous system;
 (4) Suitable for formulation by both oral and intravenous route. However, invasive fungal infections have represented a formidable challenge both from a diagnostic and a therapeutic point of view.[8]

According to the location of the antifungal targets, they can be classified into four types: fungal cell wall targets, fungal cell membrane targets, DNA and protein synthesis targets and signal transduction pathway targets. Important target enzymes have been summarized in nevertheless, clinically available antifungal agents that can be used to treat life-threatening fungal infections are heavily focused on lanosterol 14-demethylase and –-(1,3)-D-glucan synthase. Therefore, other targets would be welcome for the discovery of systemically bioavailable antifungal agents with new mechanism of action.[8]
[image: ]

CHAPTER 4: 

 ANTI MICROBIAL ACTIVITY OF VANGA VENNAI AND DESCRIPTION ABOUT SOME FUNGAL SPECIES:
ANTI MICROBIAL ACTIVITY OF VANGA VENNAI:
  In the article which we have reviewed in that the following study is made : 
[image: ] The antibacterial activities of the sample VV were carried out by disc diffusion method. The Concentrations of the test compounds were used at the concentration of 500, 1000, 2000 and 4000 µg. The target microorganisms were cultured in Mueller– Hinton broth (MHB). After 24 h the suspensions were adjusted to standard sub culture dilution. The Petridishes containing Muller Hinton Agar (MHA) medium were cultured with diluted bacterial strain. Sabouraud dextrose was utilized for the growth of fungal strains. Disc made of Whatman No.1, diameter 6 mm was pre- sterilized and was maintained in aseptic chamber. Each concentration was injected to the sterile disc Papers. Then the prepared discs were placed on the culture medium. Standard drug Streptomycin (10µg) was used as a positive reference standard to determine the sensitivity of each microbial species tested and 20µl of DMSO was used as vehicle control. Then the inoculated plates were incubated at 37o C for 24 h for bacteria and 72 h for fungus. The diameter of the clear zone around the disc was measured and expressed in millimeters as its anti-microbial property.[7]
As the article which we have reviewed in that they mentioned about some species let see some details about that

CANDICDA SPECIES: 
· Candida albicans is a yeast that may be present in the digestive system and other body parts. Small amounts of Candida albicans are often harmless, but overgrowth may trigger an infection known as candidiasis. 
· Candida albicans is part of our natural microflora — or the microorganisms that commonly live in or on our bodies. It can be found in the GI tract, the mouth, and the vagina.
· Most of the time it causes no issues, but it’s possible for overgrowths and infections to happen.
· Candida albicans is the most prevalent Trusted Source cause of fungal infections in people. Its species name, albicans, comes from the Latin word for “white.” The yeast appears white when cultured on a plate. And in the case of certain infections, like thrush, it can create white patches.[11].
Types of Candida albicans infections:
Four of the most common types of Candida infection

1. Urinary yeast infection:
· Candida species are the most common cause of fungal urinary tract infections (UTIs). Candida UTIs can occur in the lower portion of the urinary tract or in some cases can ascend up to the kidneys.

The following can put you at risk of developing a Candida UTI:
· Having taken a course of antibiotics
· Having a medical device inserted, such as a urinary catheter
· Diabetes
· A weakened immune system

Symptoms:
Many people with a Candida UTI don’t have symptoms. If symptoms are present, they can include:
· An increased need to urinate.
· A painful or burning sensation when urinating.
· Abdominal or pelvic pain.
· Blood in your urine.

2. Genital yeast infection:
· Candida albicans is the most common cause of genital yeast infections.
· Normally, a type of bacteria called Lactobacillus keeps the amount of Candida in the genital area under control. However, when Lactobacillus levels are disrupted in some way, Candida can overgrow and cause an infection.
· You can also develop a Candida genital infection after participating in certain sexual activities, particularly those that involve oral-genital contact.

Although otherwise healthy individuals can get genital Candida infections, the following groups are at an increased risk:
· People that have taken antibiotics recently
· People with uncontrolled diabetes
· Immunosuppressed individuals
· Pregnant women
· People that are taking oral contraceptives or who are on hormone therapy
Symptoms:
              Symptoms of a genital Candida infection can include:
· A burning feeling while having sex or while urinating
· An itchy or painful feeling in or around the vagina
· Redness, irritation, or swelling around the vagina
· Abnormal vaginal discharge that can be either watery, or thick and white
· A rash around the vagina
· A rash on the penis.

3. Oral thrush:
· Despite being a normal part of the microflora of your mouth, Candida albicans can cause infections if it overgrows. The infection may not be limited to just your mouth. It can spread to your tonsils and the back of your throat as well.
· Severe infections may spread to the esophagus.

People that are at an increased risk for developing oral thrush include:

· Those taking antibiotics or corticosteroid drugs
· Someone with undiagnosed or uncontrolled diabetes
· Immunosuppressed individuals
· Those who wear dentures, particularly upper dentures.

       Symptoms:
Some of the common symptoms of oral thrush include:
· White spots in your mouth that have the appearance of cottage cheese and may bleed when touched
· A burning or painful sensation in your mouth
· Redness inside your mouth or at the corners of your mouth
· Difficulty with eating or swallowing
· Loss of taste
· A cotton-like feeling inside your mouth
· If an oral thrush infection is left untreated, it can lead to a systemic Candida infection, particularly in people with a weakened immune system.


4. Mucocutaneous candidiasis:
· Candida species can also infect your skin and mucus membranes.
· Candida albicans is most often the cause of a fungal skin infection, although other Candida strains can also cause it.
· Areas that are warm, moist, or sweaty provide good environments for yeast to thrive. Examples of such areas include the armpits, groin, the skin between your fingers and toes, the corners of your mouth, and the area under your breasts.

Other risk factors for developing a Candida skin infection include:

· Wearing tight or synthetic undergarments
· Having poor hygiene or changing undergarments infrequently, including infrequent diaper changes for infants
· Taking antibiotics or corticosteroid drugs
· Having diabetes
· Having a weakened immune system.

Symptoms:
· The most common symptom of a Candida skin infection is a red rash that forms in the affected area.
· In some cases, blister-like lesions can form. The skin may also become thickened or produce a white substance that has a curd-like appearance.
[image: ][image: ]

[image: ]

ASPERGILLOSIS SPECIES:
              Aspergillosis is a disease caused by Aspergillus, a common mold (a type of fungus) that lives indoors and outdoors. Most people breathe in Aspergillus spores every day without getting sick. However, people with weakened immune systems or lung diseases are at a higher risk of developing health problems due to Aspergillus. There are different types of aspergillosis. Some types are mild, but some of them are very serious.[12]

Types of aspergillosis:

· Allergic bronchopulmonary aspergillosis (ABPA): Occurs when Aspergillus causes inflammation in the lungs and allergy symptoms such as coughing and wheezing, but doesn’t cause an infection.

· Allergic Aspergillus sinusitis: Occurs when Aspergillus causes inflammation in the sinuses and symptoms of a sinus infection (drainage, stuffiness, headache) but doesn’t cause an infection.

· Azole-Resistant Aspergillus fumigatus: Occurs when one species of Aspergillus, A. Fumigatus, becomes resistant to certain medicines used to treat it. Patients with resistant infections might not get better with treatment.

· Aspergilloma: Occurs when a ball of Aspergillus grows in the lungs or sinuses, but usually does not spread to other parts of the body. Aspergilloma is also called a “fungus ball.”

· Chronic pulmonary aspergillosis: Occurs when Aspergillus infection causes cavities in the lungs, and can be a long-term (3 months or more) condition. One or more fungal balls (aspergillomas) may also be present in the lungs.

· Invasive aspergillosis: Occurs when Aspergillus causes a serious infection, and usually affects people who have weakened immune systems, such as people who have had an organ transplant or a stem cell transplant. Invasive aspergillosis most commonly affects the lungs, but it can also spread to other parts of the body.

· Cutaneous (skin) aspergillosis: Occurs when Aspergillus enters the body through a break in the skin (for example, after surgery or a burn wound) and causes infection, usually in people who have weakened immune systems. Cutaneous aspergillosis can also occur if invasive aspergillosis spreads to the skin from somewhere else in the body, such as the lungs.
[image: ][image: ]



CHAPTER 5:
THE POTENCY OF VANGA VENNAI IN COMPARISION WITH THE POTENCY OF SOME MODERN DRUGS AS ANTIFUNGAL AGENT :
Antifungals can be grouped into three classes based on their site of action: azoles, which inhibit the synthesis of ergosterol (the main fungal sterol); polyenes, which interact with fungal membrane sterols physicochemically; and 5-fluorocytosine, which inhibits macromolecular synthesis. 
Amphotericin B exerts its antifungal effect by disruption of fungal cell wall synthesis because of its ability to bind to sterols, primarily ergosterol, which leads to the formation of pores that allow leakage of cellular components. This affinity may also account for its toxic effects against select mammalian cells.
In the articles what we have reviewed it shows that In anti fungal study, the test drug Vanga vennai gave a zone of inhibition around 7-10 mm, showing good activity against Candida albicans when compared with Amphotericin B (zone of inhibition 10 mm).[7]
[image: ]
RESULT AND DISCUSSION:
 The antimicrobial efficacy of Vanga vennai samples was initially evaluated by the agar well diffusion method, using five strains Escherichia coli, Staphylococcus aureus, Klebsiella pneumoniae, Enterococcus fecalis, Candida albicans. Shows the zones of inhibition (mm) of samples at different concentrations. In Siddha literature the test drug Vanga vennai is Indicated for all kind of skin infections which have been used for the same clinical condition by traditional healers and Siddha physicians from ancient time but, there is no scientific data on this test drug. This study results confirming whatever knowledge/ information were mentioned in ancient Siddha literature is true. This study is an initial step for validation of Siddha formulations. This result may encourage our researcher to concentrate more on traditional medicine for exploring the traditional knowledge. 
In this finally we can make theoretical conclusion that because of the production of ROS( Reactive Oxygen Species) , Free radical which has the ability to destroy the microorganisms cell especially the fungal cell, So finally it is concluded that the vanga vennai has the antifungal activity if it is given internally also but  to prove it scientifically there must be need to do Clinical research on this medicine ( Vanga vennai). 
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Table. No: 1. Anti- bacterial activity of Vanga vennai

Zone of Inhibition (ZOI) in mm
Concentrations Organism
Escherichia Staphylococcus | Klebsiella Enterococcus
coli aureus pneumoniae | fecalis
VV (500 pg) - - = 6
VV (1000 pg) - - - 7
VV (2000 pg) e 6 10 10
VV (4000 pg) - 8 12 12
Streptomycin 23 23 17 27
Table. No : 2. Anti-Fungal activity of Vanga vennai
Organism Zone of Inhibition (ZOI) in mm
Candida albicans
Concentration 500 pg | 1000 pg 2000 pg | 4000pg |
S 7 7 7 10
Amphotericin B 20 pug 10
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