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In today's lecture we will continue with our introductory course of mycology that we've started in the first lecture of this semester. 

· Headlines of the lecture :

    I- Structure and morphology of fungi.

    II- Special features of Fungi .

      III- Lab Identification of Fungi .

      IV-Superficial Human Mycosis .

I- Structure and morphology of fungi.

· Mycology : the study of the widely distributed microorganisms (fungi) which may always be associated with our environment.

· Fungi are classified into tow groups :

1-Molds : they grow in a filamentous pattern , each filament ends with Spores that distribute causing proliferation of this type of fungi , that’s the reason behind the fact that molds are widely distributed in the environment , besides these spores can be inhaled causing respiratory problems , allergic reactions and lung mycosis which will first cause hypersensitivity but then will cause more serious reactions especially in immuno compromised patients , cause as we know fungi are considered to be opportunistic pathogens meaning that they usually infect weak hospitalized or immune compromised patients. 

>> So Molds = Filaments + spores

2-Yeasts : AKA budding yeasts which indicated that the multiplication of these organisms occurs as the daughter cells bud from the parent yeast and then separates to be and independent mature yeast cells .

· Remember yeasts multiply by:

1-Sexaual means.

 2-Asexual means "budding".

      yeasts grow in a spherical pattern , and they are less distributed in nature , normally associated with food particles as in bread and to certain types of vegetations and can be a part of the normal flora of the oral, intestinal and vaginal mucosa and like molds they might be associated with certain types of diseases.
>> So Yeasts = Spherical + Buds

__________________________________________________________
"Be the change that you wish to see in the world" - Mohandas Gandi -
II-Special features of Fungi .

Fungi are special in the fact that they resemble the plant cell to some extent, especially the presence of the cell wall , the following are some special features of fungi you need to know :

· Cell wall of fungi (molds , yeasts) contain very few number of complex poly saccarides Chitin plus a small number of attached proteins and fatty acids   and so is similar to the cell wall of plant cells .
· Cell plasma membrane of fungi (molds , yeasts) has a very special feature, in addition to the lipoproteins this membrane contains a special fatty acid Ergosterol , this fatty acid is the main target of Antifungal agents that interact with it  producing a very large molecule that distorts the cell membrane. 

· Dimorphism is another special feature of fungi especially pathogenic molds  , they grow inside of the human body causing diseases but this time in a spherical fashion "yeast like" and this is an exception to the normally filamentous molds .
>>we sum up the pathogenic fungi grow in spherical pattern cause yeasts do so normally and molds switch to when inside the human body.
So dimorphic fungi "dimorphism feature" means that we have tow patterns of growth :

1-In vivo (inside the body) : Spherical or small segments like yeasts .

2-In vitro (if cultured) : Filamentous with spores which is the original pattern.

· Remember :

There are tow types of filaments

1-Aerial Mycelium : filaments that grow over the surface of the medium vertically and are exposed to air carrying the spores of the mold .

2-Vegetative Mycelium : filaments inside the medium horizontally they serve to absorb nutrients and to support the growth of vertical Aerial Mycelium.

>> both types are recognized in Dimorphic Molds cultured in Vitro. 

III-Lab Identification of Fungi .

Lab identification especially Molds depend on morphology and certain structural factors related to spores and filaments rather than biochemical tests as in bacteriology  .

1-Spores 

Microscopic arrangement (on tip or on sides of filaments) , color , size (small, large) and whether they exist in a sac-like structure (if large) or freely attached to the filaments (if small).
-Microconidia : small spores

-Macroconidia : large spores , divided to several compartment (2,4,6,8 ..) and this is another feature to use in classification, they are usually associated with skin infections. 2- Filaments  
   Septated (presence of septa in filaments) , branched .

__________________________________________________________

" It is better to light one small candle than to curse the darkness."- Confuius -
· In Yeasts identification we use certain biochemical tests like in bacteriology. 

· For cultivation of all types of fungi we use only two or three types of media but we use different temperatures (room temp , 30 , 37 , 42 degrees) here we can notice all the variations needed for classification.

IV- Superficial Human Mycosis .

Human Mycosis is infection of the human body by any type of fungi (yeasts, molds) , skin is mostly susceptible and in this case classified as a superficial human mycosis or coetaneous mycosis , because its in direct contact with the spores and fragments of fungi, the infection is usually manifested as a change in the skin color and produces a circular lesion with some elevation due to the development of allergic reaction.
· Superficial infection includes skin , nail and hair infections, they are easily infected due to :  

1- Direct contact with spores and fragments of fungi.

2- our body is continuously shedding dead fragments of these tissues and replaces them by regeneration , when these dead fragments accumulate they help in the attachment of Dermatophytes and the production of infection.
>> so hygiene is important in the prevention of superficial mycosis. 

· Fungi that cause superficial infections are called Dermatophytes , mainly they are filamentous molds but yeasts might also be involved, they are widely distributed in the environment and usually are associated with the human skin without causing any harm, they become active and infectious in warm-humid or stress conditions , it is not that serious infection its more of a cosmetic problem and it resolves after relief of cause .
· Dermatophytosis : a term in the English literature  ,means superficial infection due to Dermatophytes .

 Now we are going to go through several terms related to the superficial human mycosis :
1- Ring-worm / tenia : "slide 16" describes the presence of a skin infection with a type of filamentous fungi (dermatophytes) that produces an Annular "circular" lesion with erythmia "redness" and sharp edges , the appear light brown in dark people and more dark in white people. 

· If the patient uses his fingers , nails or any sharp instrument and scratches the lesion to relieve irritation , this will end with injury  and a bacterial superimposed infection that leads to inflammation and in this case we will need both antifungal and antibacterial agents .
· "worm" is a part of the term since these are usually known for the annular or circular lesions when infecting the skin.

· >> this term is not used anymore we use superficial / coetaneous mycosis or Dermatophytosis. 
__________________________________________________________

"If you are humble nothing will touch you, neither praise nor disgrace, because you know what you are" –

Mother Teresa -

2- Tenia corporis : Skin Mycosis , caused by dermatophytes so basically it’s another term of dermatophytosis or superficial human mycosis but here its only a skin infection. 

3- Tenia vericolor (change in color) :  Skin mycosis , or a Tenia corporis caused by yeast Dermatophyte, a common type of this yeast is Pityriasis versicolor which is normally a part of our skin normal flora and might be associated with hair follicles and become pathogenic under stress circumstances,  it’s a case that requires no treatment and resolves after relief of stress.

Another type of skin yeasts is Malassezia furfur , which is a lipophilic yeast also the common Metalyasis globosa which survive by the presence of enzymatic lipid secretions of our skin these secretions are important in the prevention of bacterial growth on skin but these yeasts manage somehow to resist and use these secretions to their advantage.

· So humidity due to sweating and lipid secretions is a very important cause of skin infections by fungi and again hygiene is beneficial in the prevention of infection .

· At any age males or females might be affected by tenia corporis including tenia versicolor , but mostly is found in young adults rather than elderly patients due to increase secretions of certain endocrines especially during puberty.
4- Tenia Capitis : "slide 17 right" hair infection of the projecting hair, fungi stick to the outer shaft of the hair and start producing a sticky material filaments and spores that if reaches the hair follicles will destroy them and cause a permanent hair loss.
>> mostly found in children up to age of 14 , adults are rarely infected , and usually out breaks in schools due to spread of spores. 

· Picture in the slides : note the redness is an indication of infected hair follicles that produces irritation.
· Spores in the case of tenia capitis are cold endothrex .
· We can take a sample of the infected hair follicles and culture them to identify the type of dermatophyte involved in the infection , we wait until development of spores and then classify .
Dermatophytes like Trichophyton Spp are usually slowly growing filamentous fungi and take 2-4 weeks until development of spores that give the colorless Aerial filaments the color that is going to help us identify the type while pencillium which is not a dermatophyte and pretty known for its greenish color is a rapidly growing fungi and the spores developes within 3-5 days note the picture in "slide 18".

__________________________________________________________

"Whether you think you can, Or you can't-you're right " - Henry Ford –
5- Tenia Unguium : "slide 17 left" nail infection (fingers or toes) dermatophytosis .
· Starts with a change in color brownish or yellowish it depends .

· Any damage to nails due to hot water or chemicals .. etc hosts these infections very well and helps in their development.

· Starting point of infection is the tip of the nail.

· Fragmentation during cutting with debris and multiple layers of the nail indicating a change in composition. 

  Nail infections are very hard to eradicate using antifungal agents , the only solution is cutting the nail, its common in elderly patients due to decreased circulation and ageing of the tissues.
· As you've noticed so far Dermatophytosis is Age dependant and each age Is associated with  certain type of infection :

1- Tenia corporis and Tenia versicolor : which are skin dermatophytosis is common in young adults.

2- Tenia capitis : which is a hair dermatophytosis is common in children.

3- Tenia unguium : which is a nail dermatophytosis is common in elderly patients.
Causative Agents of Dermatophytosis (skin , hair , nails) 

Mainly we have three causative agents

1- Trichophyton

2- Microsprium 

3- Epidemophyto species 

· The first tow cause all types of dermatophytosis while the third species causes mostly skin infection and rarely nails and not hair.

· Trichophyton and Microsporium are associated with Microconidia "small spores" while Macrosporium are associated with Macroconidia "large spores" .

Furat Atharbeh

"When you arise in the morning, think of what a privilege it is to be alive, to think, to enjoy and to love"  - Marcus Aurelius -

Good luck Dentists :)
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