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Mycology
As we mentioned in the previous lectures ; Mycology is the study of the fungi.
 The major two types of fungi  are ; the true filamentous fungi which is called Molds & Yeast .
Today's lecture is mainly  about a type of  yeast which produces  an oral infection , infection in the mucosa of the (intestine ,vagina..) and some extended skin , this type of yeast is called Candida.
Candidiasis (American)= Candidiosis (British)= is an infection caused  by Candida . 
Candida is considered as a part of our normal flora. Normally,few numbers of them  found  in the oral cavity, intestine, skin and genitourinary tract . The presence of certain  types of bacteria in the oral cavity  ,mainly viridian streptococci,  controls the number of Candida  in the oral cavity ; due to the production of acids such as organic acids and butyric acid. If there is any change (even slightly change) in the PH of the oral cavity due to the use of a broad spectrum of antibiotics, this might result in overgrowth of Candida and produce oral Candidiasis . 
.∙. under normal conditions ,oral Candidiasis might develop in healthy person, following administration of antimicrobial drugs and certain cytotoxin drugs. It might be also associated with immune-deficiency. 
In any patient suffering from Candidiasis , specially in the oral cavity , it's recommended to do full investigation , specially what we called "immune-status of the patient" , due to the fact that ; the oral Candidiasis can't persist in any healthy person ,their persistence is  only in relation with person with immune-compromised conditions . but it might also be associated with person who wearing denture , producing what we called Candida stomatitis (which is inflammation of the gum) due to the irritation in the mucosa of the gum and this might allow the Candida to overgrowth and produce infection to the mucosa . 
Candida often grows  over the surfaces ,producing  a form of pseudo-hyphae (tube-like structure) ,this results from intertwining of  yeast filaments , collectively formed  web  which  covers the affected area in the oral cavity.
More dangerous case ,if Candida in immune-compromised patients (such as AIDS patients) produces  filaments in throat and pharynx ,resulting in what we called Oesophygeal Candidiasis . Oesophygeal Candidiasis can induce suffocation. 

In general , Candida can response  very quickly to  topical and systematic drugs ,including fuconazol which is widely used in our country as well as in other countries .
 During treatment specially in  topical treatment (as when you prescribe a topical drug to the oral codidiasis patient who wearing a denture) if you recognize that the patient doesn't response within three days to the first-line anti-candida treatment particularly fluconazol , then you might  suspect  that this oral Candida is due to a type of Candida called Candida dubliniesis, which is species related to Candida albicans but it's resistant to fluconazol and it's often associated with immune-compromised patients particularly patients with AIDS. In such case , it's recommended  to refer  the patient  to internal medicine where they can diagnose the underlying condition. 
Let's say in short , oral candidaisis ,If there is no huge-spectrum usage of antimicrobial drugs , it might be associated with immune-deficiency or sever underlying disease , it's depend on the  condition of the patient and this is required investigation specially with repeated  infections.
Candida infection is not only related to the oral cavity , it might reach the lung producing necrotizing pneumonia , it might also reach the heart valves  and cause infection (endocarditis), but generally these complications are associated with using of contaminated medical devices . Candida easily produces a biofilm which is a filamentous  cells attach firmly to the tubes ,like a sticky material , which means that the anti-fungal drugs are not useful anymore due to the adherence of the Candida to the surface of the tube , so the only way to treat this case  is to remove the tube or the device and later to treat the patient with anti-fungal drugs .
 Rarely  Candida produces sepsis. Septicaemia  is the Candida infection related to the presence of the Candida in the blood  which also called Candidaemia , it's rare as we said and when it's found it's again associated with immune-compromised or neonates (in new-born babies often in relation to underlying disease ). 
Candida Trush's picture , Slide 25:-

 Candida in the oral cavity might be in the floor of the mouth (you can recognize them by the presence of white-colored peudomembrane) , edge of the lips  and on the tonge ,it's depend on the stage ,so it might cover the entire oral cavity or part of it.
Skin Candidiasis 's picture , slide 28:- 

In infants ,due to the presence of Candida in feces,  it might contaminate the rectum and the skin of the buttocks  which may cause erythema and later it might produce damaging in the surface of the epidermis  (peeling of the thin skin) and if it's not treated it may cause super infection of bacteria which is very painful. This case is observed  in infants and it's associated with warm , wet codition. it's rarely observed in adults.
Vaginal Candidiasis specially in married women , it's very common feature of infection related to sexual intercourse  where few numbers of Candida might penetrate the mucosa and later produce inflammation. This inflammation might increase , resulting in which we  called vaginal discharge ,this vaginal discharge can be easily recognized by the discharge of thick yellow  fluid  contains  few numbers of epithelial cells, but large numbers of budding yeast cells specially what we called pseudo-hyphae cells. In addaition there will be irritation and painful during urination. This condition is often recognized during pregnancy due to the changing in the PH .
Why PH is important in the growth of the Candida ,specially in oral cavity and vagina?
Because Candida prefers to grow in slightly acid medium ranging from(6 to 6.5) it can also tolerate up to 5.8,  so acid medium can support its growth and then it can be associated with inflammation…etc. unlike bacteria(viridians and lactic bacteria) which prefer to grow in neutral or slightly alkaline medium  ranging fro (7 to 7.2).
Any damage in the mucosa of the oral cavity ,intestine ,vagina  can result in increasing number of yeast cells specially Candida type which end up with infection.
 The  common risk  factors which are associated with Candidiasis :-
1-wide usage of antimicrobial drugs specially wide spectrum of antibiotics which can affect both gram +ve and gram-ve  bacteria such as Amoxicillin , Ampicillin ,  Oxacillin, Cephalosporins…etc.
2- using of oral steroids will increase the susceptibility of oral mucosa to the infection. 
3- diabetes (both kinds due to the lack of controlling blood sugars) . 
4-wearing denture 
5- all type of immune-deficiency whether  leukemia ,cancer ,HIV..etc . 
5-exposing to the radiation specially gama radiation and x-ray specially during cancer treatment .
6- using of anti-cancer and immuno-depression drugs. 
7-old –aged people and infants(from birth up to 1 year)

8-organ transplantation (through using  of contaminated devices).

How to prevent Candidiasis ?
Prevention of candidiasis is not easily achieved , specially in immune-compromised patients  , in order to  reduce the incidents  of candidiasis you have to:-

 1-restore the host immunity (which is not easily to restore in certain patients)  
2- control diabetes
3-stop extensive use of antibiotic ( try to give the patient anti-fungal with anti-biotic in order to treat the case , remember that the oral Candidiasis is very harmful to the patient , patients can't eat well so they may suffer from malnutrition if not treated). 
4-remove the underlying cause 

 There is no vaccine available against Candidiasis (we have immune respose to Candida in somehow , our bodies  often response  by cell-mediated immunity to the presence of Candida and all fungi are more related to cell-mediated  immunity than humoral antibodies ) .
Lab diagnosis 

The lab diagnosis of Candida can be done easily , it can calculate from the throat or oral cavity by using a swab from the surface of the mucosa , don’t try to remove the cover of the mucosa , you might bleed the patient ,send the swab to the lab in where they  do what is called wet preparation by which we can demonstrate the presence of yeast budding cells ,then we do serum test to look for germy tubes and filaments we want to remove. There are other types of tests which we can do to recognize other types of infection related to the nails , blood ..etc.
Normally , in order to recognize candidiasis , we have two tests:- 

(the dr. said, there is  two mainly tests and he mentioned 5 tests! I don’t know which two he meant exactly!)
 -wet preparation , in which we can't see the final picture  directly , you will see the germy tubes and yeast cells , you might recognize one or two filaments , more important to distinguish between what we called budding yeast  and Candida. 
-gram stain , to distinguish the presence of peudo-hyphae ,it's not used normally , all fungi including Candida appear gram +ve.
- Rice medium helps us to recognize two features associated with pseudo-hyphae:- 

( these two types pf spore are always associated with C.albicans)

1-chlamydospores , at the end of each filaments , circular yeast cells  , double cell wall , it's typical to Candida
2-blastospores, between the septum of the two cells , small cells , simple single wall.

Candida albicans is the most common species in human beings.
-Chromcandida agar contains chrome dye and this dye can stain most types of Candida ( there is 12 species of Candida ,at least chrome can dye the major 5 species affected humans ,which are; C.albicans  , C.glabrata, C.tropicalis , C.krusei , C.trichosporon .(you have to recall these types!)
Keep in mind! These  5 common species of Candida accounted for 98% of all microcandidiasis.
C.albicans alone associated with 70% ,but these percentage are changeable due to developing in the septa specially in certain type of Candida krusei
-Sabouraud dextrose agar , is a medium that used in culture all types of fungi and  filamentus fungi. The PH of the medium ranging from 5.8-5.9 , so it supports the growth of the yeast including Candida but can't support the growth of the bacteria.
Opportunistic  mycosis  is divided into ; superficial and systemic  opportunistic fungi.
The common Opportunistic fungi are saprophytes , in certain conditions might produce infections.
Common fungal pathogens:- 

1-Aspergillus spp. 

2-Mucor spp.

3- Alternaria spp.
4-Cryptococcus spp.

Aspergillus ,Mucor and Alternaria are filamentous fungi (Molds ) whereas Cryptococcus is encapsulated yeat.
Aspergillus:-

- is many species  and colors. 
-The disease related to Aspergillus is known as aspergillosis (pathologists  prefer to use the term zygomycosis instead of aspergillosis due to the fact that they can recognize the presence of fragments of filaments but they can't distinguish between their types  ). 
-This Aspergillus are widely related to the food particles (they can contaminate the rice ,nuts , peanuts and grains( all are rich in proteins and carbohydrates ), and you can notice the presence of them  by changing of the color of the peanuts,even there is no changing in the color, peanut might be affected by them through releasing their toxic substances.

-A.niger (is black ) , A.fumigatus( green-blue) , A.flavus (yellow, the producer of aflatoxins) .
 -few nano-grams  of aflatoxins can produce food intoxication , and cause numbers of mortality .

-in our country we have controll on this product through keeping it dry, due to the fact that peanuts can easily be contaminated with few amounts of  moist .

-More common is the inhalation of the spores of the Aspergillus . 
-conidal head-spores means that  the spores grow over the surface of the media (on  the vertical mycelia ), which make them easy  to inhalate.  
-Most people are naturally immune against Aspergillus , mucosa and lysozyme  can catch the spores and prevent developing the  disease, but if there is any damage in mucosa system specially in respiratory system , that means the spores might lodge and start slowly to produce  damage in the mucosa and result in infection. 
-Infections related to Aspergillus spores ,generally , at the beginning produce hypersensitivity (allergic reaction) and stop here!  But they might slowly progress to produce asthma .
-Rarely ,they produce invasive disease related to the lungs , person suffers from cancer in the lung or TB ,has a cavity in his lung due to the damage of the tissues in which spores can accumulate and produce filaments and later produce aspergilloma (ball of Aspergillus grows slowly and cause more and more damage to the lung).
- Under certain conditions as in immune-compromised patients , the filaments might reach the brain and produce brain abscess , meningitis , all of them might cause the death of the patient! 
- It's not easy to cure patient suffering from Aspergilloma.
-Very dangerous type of Aspergillus  is a Aspergillus flavus which produces aflatoxins (a,b,c..) and other cytotoxic materials , nano-grams of aflatoxins might cause death.
Alternaria:-

- is a very very common type of filamentous fungi (molds) . 
-it appears as white spots on the tomato skin or any part of the tomato.
- It may change the flavor of the tomato.
(اذا لاحظتوا بندورة أو بطاطا معفنة على الاغلب بكون سببها ال Alternaria) 
Cryptococcus :-

-is the only  type of yeast which is encapsulated ( it's associated with large capsule composed of polysaccharide). 
-It's not part of our body flora , so the infection is always acquired from out side (exogenous infection) most time through inhalation
- keep in mind that Cryptococus neoformans  can't attach to the mucosa  of healthy person. 
-It's often found in the intestine of birds which have a higher  body temperature than our bodies (41-42) , so they reach to humans through bird droppings specially piogeons .

- it might cause chronic sinusitis , pneumonia , meningitis and brain abscess. 
-only immune-compromised host develop disease. 
-Few cases are observed in Jordan.
-In general , for culture of yeast and molds , we need two or three types of media:- 

The most common media , sabouraud dextrose agar  and candida chromo agar . 
-the incubation tem. can be ranging from 25-37C 
-the time is 2-7 days (unlike Dermatophyes which need 2 weeks)
-also we can do sugar fermentation tests to recognize the Candida and Cryptococcus.
-The treatment :- it's depend , either only anti-fungal drugs {wither topical (in case of oral or vaginal infection) or systemic } or surgical {sinusitis or lung infection} .
Picture , slide 36 :- 
what you see is the presence of large capsule surrounding the yeast , this can be demonstrated by using (india ink test).
Good Luck ( ( 

Eman Ghaleb.
