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	Basic Mycology

	Small comparison between Bacteria &Fungi
Bacteria

Fungi

Prokaryotes.
Eukaryotes.
Auto- tropic .
Heterotropic.
Bacterial cell wall is of LPS [lipopolysaccharides] 

Except Mycobacteria.
Rigid cell wall containing

Chitin & complex CHO.
Smaller.
Large.
Sacchromyces cererisiae is a true yeast.
Candida albican forms yeast- like pseudohyphae. 

Aspergillus : septate hyphal mold.

Penicellium : septate hyphal mold.

Rhizopus : non septate hyphal mold. 



	Reproduction of Fungi

	  (  Asexual:( only one organism is involved without genetic mix up.

Deutromycetes: most human pathogenic fungi

The main function of fungi & bacteria is the decomposition of dead organism.
  (  Sexual:( two organism are involved  the +ve and -ve strains
   +ve giver male
    -ve receiver female
  *Sexual spores :-  [ Oospores – Zygospores – Ascomycete – Basidiospores ]

Any perfect ( reproduces sexually ) fungus can form only one of them

 Basidiospores : most poisonous



	Superficial Mycosis

	They are only treated for cosmetic reason.
Malassezia furfur is the only fungus that is lipophilic. 

 So, without oleic acid in the culture of Malessizia Furfur, the culture maybe –ve 
Direct microscopy of M.furfur is more diagnostic than its culture [ because of its characteristic spaghetti & meet ball appearance.]

T.nigra is found in plant depris  unlike   Tunia Versicolour

which is found on the skin [ part of the normal flora ]

*Trichosporon Beiglii is inhibited by cyclohexamide while piedra hortea is not 
Dermatophytosis ARE (1-Contagious     2- painful

Strong [ advanced ] dermatophytosis infections { kerion & favus } are caused by trichophyton species 

Anthrophilic infective species cause more chronic ( severe ) clinical picture & usually require more time for treatment.
Diagnosis of Dermatophytosis:-
( Normally we detect drematophytes  by examining their spores under the microscope to see the ( macroconidia ) but if they do not produce   them  then we use the DTM.
( No serology is used for diagnosis of Dermatophytosis
 All dermatophytes( slow growing .

Subcutaneous mycosis
1-Mycetoma.
2-Rhinosporidosis.

3-lobomycosis

4-zygomycosis.

5-phaeohyphomycosis.

6-chromoblastomycosis.

7-sporotrichosis.
Most subcutaneous mycosis are acquired following a trauma to skin.
Mycetoma
Dematiaceous fungi

Grains are about 1mm in diameter so it can be seen by naked eye
The difference between Eumycetoma & actinomycetoma is in:

1-Etiology. 

2- Colour and characteristics of grains.

Madurella mycetomatis                          

Madurella grisea   

Pseudallescheria reproduce sexually &asexually

Actinomycetoma :-
Streptomyces somaliensis : most common in K.S.A
P.31

don't study the table

Mycetoma usually responds well to treatment with fair to good prognosis IF the bone is not infected.

Rhinospridium seebri + locazid loboi

Will not grow on artificial media

So it would give false  (-ve) with SDA 
BUT Rhinosporidiosis can grow in tissue culture.
The main lesion of lobo mycosis is primarily Kleoidal – verrucoid – nodules 

**Diagnosis of lobomycosis depend on microscopic examination (histopathology)  

Lobomycosis Does not disseminate to other site although they spread locally.
pheaohyphomycosis
It is chronic in case of cerebral : it's chronic &fatal 

Neurotropic fungi →cerebral as R.mack+ C.bant
R.mack+ C.bant cause cerebral abscess so they are neurotropic (travel through blood to brain ) 

The causative organism in the middle east is Ramichloridum mackinziei

PHM grow black or grey colonies. So, identified according type of spores
Chladosporium bantianum { C.Bant} 

1- common in K.S.A    
                   2- fatal infection 

Chromoblastomycosis   {CBM}

↓           ↓          ↓

(color)(single cell)(fungal infection)
CBM & PHM are the same on culture but the difference in the direct microscopy

PHM→ brown septate hyphae

CBM→ brown cell with septa, brown multiform cells ( pic on p.3?)
Sporotricosis.

( only lymphocutaneous infection 
(only one that has asteroid  in specimen (yeast phase ).

( only one that has aflouratte conida in culture ( mold phase )

· usually asymptomatic nodual ulcers,

Zygomycosis

Fast growing mold (other fast growing fungi are all yeast )
                                   & asprgillus

Inhibited by cyclohexamide 

( Subcutaneous zyg.   
(no surgery is required .

(respond to medical treatment .

(may be acquired by infective  bite 

( non-opporturnstic   
(Rhinocerebral  Zyg. 

( Acute + fatal+ opporturnistic( especially in patients with diabetes )

( Surgical treatment + medical
( Gastrointestinal zyg:

( diagnosed by FNA ( Fine Needle aspiration )
( pulmonary zyg :

Note : zyg differentiated by culture mainly while phaeohyphomycosis & chromoblastomycosis are differentiated By histopathology ( Direct microscopy of specimen )

Aspergillosis – mainly pulmonary infection 

Most common is Naso-Orbital Aspergillosis and Aspergillous Sinusitits.
2nd most common is pulmonary ( Aspergilloma and invasive form )

(Colonizing aspergillosis occurs in pre- existing cavities ( usually secondary to other infection like TB )

(Aspergillose sinusitis is very important because it is the only type that affect non-immune compromised individual.
(If aspergillus reaches the brain, the patient will be dead

-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-

( Bronchoscopic specimen : 
( Bronchial washing.

( Bronchial Lavage ( massage then drain )

( Bronchial biobsy (common )

( Bronchio Alveolar Lavage BAL.
  ( all can be used for diagnosis of aspergillosis. Also, BAL  can be used for the Diagnosis of PCP.

=--=-=-=-=-=-=-==-=-=-=-=-=-=-=-=-=-=-=-=-=-

(Aspergillus has characteristic dichotomous  ( V - shape ) branching 

( inhibited by cyclohexamide 

( also fast growing ( like zygomycete )

(ID, CIE &SP-RIA can be used to diagnose aspergillus but they are not good because they detect Ab. Which may form in the blood because of NORMAL inhalation of aspergillous not because of abnormal infection.

(in the ID plate ( one band(invasive aspergillous
                           (multi band(coloizing aspergillous

candidaiasis
candida is a yeast 
Always remember that the source of infection is endogenous because candida species are normal flora in the body .

the most common site for superficial candidasis is the oral mucosa
Oral thrush led to discovery of AIDS

Diaper ( napkin) rash 

The infection is self limited by correcting the hygienic condition 

[ being more clean]
Mycotic vaginitis 

Can affect virgin girls because candida is a normal flora in vagina [ common in K.S.A.]

The main symptom is pruritic itch 

There is vaginal discharge of thick yellowish white pus [ similar to gonorrhea but not sexually transmitted ]
Paronychea=  infection distal to nail. So more in children
Bronchopulmonary 

Diagnosis  is difficult cause candida is normal flora. Diagnosis is by exclusion
Urinary tract infection 

Most common among systemic candidiasis.

Candida is normal flora in urine but when no ≥ 5*100000     /ml in midstream urine specimen it is caused by infection
Candida albicans is the most common causes 50% to 60% of all yeast infection in human 

We have 3 test to test candida albican [ so if we have yeast infection we start with them if +ve, then the yeast is cadida albicans but if –ve then we do the carbohydrate assimilations test {most commonly API 20 C }]

We also do serology for identification where identification of Ag is better than Ab.

Like mannan AG which indicate invasive C.albican.

   *treatment :-
oropharyngeal: for oral thrush 

systemic : what we usually use for yeast

Cryptococcosis

Yeast infection with true yeast that has a polypeptide capsule 

It Produces phenyl oxidase which produce chocolate colonies in caffeic acid or bird seed agar due to oxidation
direct microscope : we put India ink on microscope then we add CSF sample & we see [ pic on P.61 ] so the test is (- ve) for capsule & (+ ve) for ink

In general for yeast :

1- all yeast are fast growing 

2- routinely we do carbohydrate assimination test for yeast growing in lab 

3- best treatment for yeast amphotericin B
Systemic Primary infections
(Common to all primary s (systemic) mycosis

(in that they start as pulmonary (respiratory ) infection then they may spread to other sites of the body

(the diseases that are caused by these fungi are sometimes called fungal fevers 
(perfect stage always ascomycetes for all the 4 infections.
( Blastomycosis ( in soil rich with organic noters ).

(Does not have characteristic shape on culture so we usually put hem under 37°C to be in the yeast phase then examine the broad bose budding.
( Histoplasmosis: (is in Bat excreta +caves )

(similar to TB. (caseation + fibrosis )

(fungus found  inside macrophages.
( the two varities of it only differ in their yeast phase but they have the same mold phase.

( narrow base buds

(tuberculated macroconidium is diagnostic  for histoplasmosis 
( Coccididomycosis ( valley fever children summer sickness )

( if not cured from the respiratory system, it may disseminate to skin+ bone+ CNS

( ( found in rodent)

( has spherular and mold phase.

( the mold phase slow disjunction cells ( special hyphal cells)
( serology is good

(if patient culture on 37°C with reduced O​2 ,the direct microscopy showed spherules & the patient presented with some nasal polyps , the Diagmosis is Rhinosporodosis  NOT coccididoomycosis.

( Paracoccididomycosis
( has lymphatic involvement

( larger cell with multiple buds.

(Histoplasmosis+ coccididomycosis are endemic in America

General Rules to remember:-
Some Opportunistic infections are:-
1- candidasis

2- aspergillosis 

3- PCP

4- cryptococosis

5-trichosporosis

6-geotrichosis

* Dematiaceous molds are appear always brown under the microscope.

* Moniliaceous molds appear always hyaline under the microscope.

* Dematiaceous molds are usually slow growing.

Some commercial names:-

Clotrimazole : its commercial name is canestin.

Septrin = ( sulfamethoxazole + Trimethoprim ) : its commercial name is cotrimoxazole.

Miconazole : its commercial name is daktrin.
 


Most common in K.S.A
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