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Mycology
Is the study of fungi

From greek “mykes” i.e mushroom
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What are fungi M
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Living cell
» Fungi are eukaryotic organisms.
. They can nok  Synthesis their own Pood s (im SUlip Lt purs cthed
» All fungi have a heterotrophic existence as: Whlie cote 7S
i L &3l Guiy 0 ity w0 05 4
Saprophytic, Symbiotic, Commensals or Pathogenic.. b gartiidis
Qpb,l d_ﬁ; qu-hoaem'ccji Jgai pupH
»The natural habitat of most fungi is the environment. An

important exception 1s Candida albicans, which 1s part of the
candida albicang Lele Jlie seadly Taalua Juls & oS avandly canals JSib Susage 5SS Ll

normal human flora.
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Importance of fungi ( =

. . [’Emcm-lg{
“Fungi has both beneficial and harmful aspgcis

1) Alexander Fleming; "When I woke up just

after dawn on September 28, 1928, I certainly ¢, 5o 50,000 -
s bl oLy taph LS, et S

didn't plan to revolutionise all medicine by e b <N
isie oY La fUNGI! sad SLE sy

oLl el 1 B g

discovering the world's first antibiotic, or bacteria e
b colony J1 eallsa il § allall

& L,aull clerance or inhibition Penicillium

killer*. But I suppose that was exactly what I did.” wu.ius s e css s

o g ° o - - N * ailae 8ale &y,dl sla fun iJlal e ‘- —
CAnh b'OhC C"Jd" C’M'SA) W'% g in?\ebi’rion /
1945 Nobel Prize in Medicine for the ... .., penicin.c | o — |

reproduge (,s<3s antibiotic « S >
discovery of penicillin from saprophytic of fung {penicilu % Q 3

notatum ) g Bacterig

mold called “Penicillium notatum”.




2) In Medicine: *Production of many important drugs and

antimicrobials, vaccines,..

:
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GRISEOFULYIY
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Antifungal Griseofulvin
from Penicillium

. —» \-:u-v\
griseofulvum. o

—-— D.H.E. 45

(dihydroaergotamine)

Ergot, used to induce uterine
contractions, from Claviceps

PUIPUICA R i o

*Fungi are widely used model organisms 1n genetic engineering.
e



Soy Sauce.

Blue cheese Wine

3) Food industry and processing:
Fungi are used in the production of
important foods (e.g., bread, cheese,

wine,...).




4) They are common cause of damage to: Js sl gl s Lol

et | » |
~ crops, foodstufts, fabrics and building materials.




5) Few species of fungi can cause disease in

human and animals.

Fungal diseases may be due to either:

% Infection

s« Allergies =v.L.~
« Mycotoxins



Structure of Fungi

Fungi are Eukaryotic organisms
Pokegyhic Lo LSk pospss o« Ciusle

1. Have a true nucleus with nuclear membrane.

2. Have membranous organelles (e.g. Golgi

apparatus, endoplasmic reticulum

mitochondria).

and

A BASIC FUNGAL CELL

NUCLEUS e © MITOCHONDRION

CELL MEMBRANE e

o CYTOPLASM

RIBOSOMES ¢

CELL WALL
(CONTAINING CHITIN,
RATHER THAN CELLULOSE)
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3. Their cell membrane containing ergosterol.

> In contrast to:

cell membrane, which contain '
ell membrane, which contains@holip@

» The main target of some antifungal drugs e.g. Polyr‘le and azole
, )

v
drugs. ergostel )y |y,

(_inhi\pi bon of Synthsis ec:sosiubl)




4. Their cell wall consists mainly of polysaccharides:
a) Chitin b) B-glucan

Medical importance of fungal cell wall:

LeLd b Bungi ULl Peptidogly can 4, 5570 Laws Cd‘“ I \.5).5.1\
» There 1s NO peptidoglycan as in bacteria; thus
Le Penicilin 15 o inal wlot iaad Taggek of ackion iy
fungi are insensitive to antibiotics, such as
- gq;ﬂi Aol o’chu Pepbid03ljcm Wl b Fagai J1=yy aaCNLY)
(htell b Cumiion y msesitve

penicillin.

> B-glucan is the target of the antifungal drug,

P-3lucan 3 iiibon |5 o0l e o b o Jsicy

Echinocandin (e.g.Caspofungin).

> Hypersensitivity to its components g™les o Stwbuo 1o sic 4o (221 jpay'

Cel
membrane

M3 glucan
synthase

ﬁ %er qosterol
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5. Capsule ; 32 (-
» Polysaccharide capsule.
» Antiphagocytic activity.

» By some fungi as (Cryptococcus neoformans).



—**2  Comparison between Fungi and Bacteria

Feature Fungl zJ_)L., B~ Bacteria

Diameter Approximately Approximately Tum
4 um (Candida) (Staphylococcus)

Nucleus Eukaryotic Prokaryotic

Cytoplasm Mitochondria and Mitochondria and
endoplasmic endoplasmic
reticulum reticulum absent
present

Cell membrane Sterols present Sterols absent (except

Mycoplasma)
Cell wall Chitin Peptidoglycan
content

Spores :l-gLas“-U __Sexual and asexual Endospores for survival, not

2 G 8 el G LS ghores for for reproduction

3pores Lelsa i bt daculie reproduction S8kl

Thermal Yes (some) No

dimorphism



Prokaryotes
(Bacteria)

0.1-10 um
No nuclear membrane
Single chromosome
No histones
Binary fission
No organelles
Peptidoglycan
No ergosterol
70 S ribosomes

Eukaryotes

(Fungi)
10-100 um
Nuclear membrane
multiple
Histones
Mitotic division
Organelles
Chitin
Ergosterol
80 S ribosomes



Morphological classification of fungi

ungal
morpholoc
o®

Yeast -
Mold .«
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Nuclei

1-Mold (filamentous fungi): flament o< citoptazm

» They are multicellular fungi which produce

Septa Hiphae
—

hyphae (i.e) microscopic long branching filaments. septate Hiphae

» There are 2 types: o mwae
a-Molds with septate/hyphae -EE—Fﬁ _ C
(i.e) with cross walls in hyphae. - Hibhae

Aseptate Hiphae

b-Molds with aseptate hyphae L=°*° *|

(1.e) without cross walls in hyphae.

> Mycelium: a mass of hyphae.— »>205% 5/9*30—‘1 Ul e s

» Example: Dermatophytes & Aspergillus.



b baf g_b: Yeast Pseudohypha Hypha
2-Yeasts (Budding fungi): "

unicel\ular .
» Oval or rounded single cells. ‘

> Reproduce by budding (blastospore). @ H=
|
hyphae Lesl cpiass J sk Juiy elongation Jasis 3 i clia 06 Lo oG ol bud J1 (S
REPRODUCTION IN YEAST BY BUDDlNG [§BYJus

@p

(§ e
O
i FRi BRE

» Have NO hyphae, but some yeasts may

have elongated budding cells linked 1n

1) S S0 Bile Josis L ('—*“]]uJSJuJJ-"*AJ =52l
Le*&dmﬁut:y@ strong independent wornenc,s<s s
clan Jans Judiys Basan DU (550 arudlh g sig Lnls 3 Lad,&

branches called pseudo-hvphae o
pseudo hyphae Lgrews Laska hyphae e LS u a -

» Example: Candlda&Cryptococcus

normalflora Ll Gsé Lgie LS ol capgule Ladie

o Yeast Cell 0 Developing Bud 9 New Bud o Chain of buds



Mold colonies Yeast colonies
o @l o1 sl gl 3l (5 Jale (o5



3-Dimorphic fungi: (Dimorphism) Dimorphism of dimorphic fungi

Some fungi can occur in 2 different forms:

. 25-30 C
> In nature or in culture at room S u—

temperature, they occur 1n a filamentous | [spa media

MOLD FORM
form (molds). : ’ o ‘Q
» In infected tissues or when incubated at 8 & . " ‘

37°C they occur in a yeast form. BHI media —’_IYEAST T

Example:  Histoplasma capsulatum & | thjs diagram shows dimorphic fungi can exist in

two forms at two different temperature showing

Sporothrix schenckii “DIMORPHISM” character




Fungal reproduction

Hypha of
mating type Hyvpha of +

(1) Sexual reproduction (perfect fungi): @:,—.4 mating type

Gametangia
()

When two parents' spores combine to

Zygote
: \ safllusgs =2r)

produce a zygospore.

Zygospore
2r)

e}

(2) Asexual reproduction (imperfect fungi):

-Most of the common pathogenic species are imperfect fungi and propagate

by forming conidia (Asexual spores).



The principle types of fungal asexual spores

N
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Chlamydospore Arthrospore Blastospore (budding)
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Sporangiophore Microconidium Macroconidium




HUMAN MYCOSES
(Clinical classification of fungi)

According to the@f the body @ human mycotic

infections are grouped 1nto:-

(1) Superficial mycoses.
(2) Subcutaneous mycoses.

(3) Systemic (deep) mycoses.



Superficial Mycoses

. awunll s quperficial layer J1 sty & -
[ J @ [ J [ ]
Aftect the skin and / or mucous membrane, hair or nails.

The important superficial mycoses include:
e peladas ppule 353 pgo sl 5l
(1) Pityriasis versicolor (Tinea versicolor). Lxs,.Ll dsll/ Ll sl

(2) Candidiasis of the Skin and / or mucous membranes.

(3) Dermatophytosis (Ringworm infection).



Pityriasis versicolor (Tinea Versicolor)

» Caused by Malassezia furfur. gy i e aie oo
» Affect the skin and the infected areas are
gl (e B o sS5 is sH Qs 8 Aladl & (S il ey (T S
recognized by their de-pigmentation
especially on tanned skin in the summer.

» Usually asymptomatic, only cosmetic

Importance.




Candidiasis (Moniliasis) @ ¢/
LD ale Jasy Il fungi Jl £ 53
» Caused by Candida, a budding yeast.

» Candida albicans (the commonest cause of candidiasis) is a member of th of

the mucous membranes of respiratory, gastrointestinal and female genital tracts.
|J.Q|J.0444\35‘)L¢.‘=JJJA_\.\4\54.CL\1| L@AMJJ_\“.\.‘L;_\J_\M‘)L@_\_"uLJLA Le_'lf"uLoSg_s.u.‘:.\.u

» Candida albicans are opportunistic fungi which may dominate and become associated with

pathological conditions. Among the predisposing factors are the following:

. . . deliay ol el (S ol Gyl Y o
m- Diabetes mellitus (high glucose level). 095,05 uonts Ll 5La Lgde Ieliny it

[2{ Immunodeficiency e.g. HIV infection, corticosteroid therapy and i immunosuppressive drugs.

u Uc‘).l.u slc
[3} Prolonged broad spectrum antibiotic therapy (alter the normal bacterial flora).
Lnths 3 L yan Sk Il Jsatiy saii Loyl Lasie sy Lellad sla fungi U1 Jusiys Lebisiyg bacterial flora ¢ il dlgls 85380 Lgan clolide [peniion I

A3 Pregnancy and contraceptive pills (high progesterone level).




Superficial candidiasis include:
1- Candidiasis of the skin especially in:

- Axilla, Groin, intergluteal folds, diaper
T g =i, 2uby GStut e 220 . .
rash (warm, moist areas). The lesion 1s

<S>
itchy, flat, red with smaller "satellite Candidiasis of the ski

el PR 3
AU b i

lesions" nearby.

2- Candidiasis of mucous membranes:

- Oral thrush, esophagitis, vaginal (t_hruslﬂ,"g

3- Mucocutaneous Candidiasis.

- Angle of the mouth.

Oral thrush Mucocutaneous Candidiasis



« N
Dermatophytes (Ringworm):

» They are filamentous fungi.

~t
» They are classified into 3vg nera:

1) Microsporum 2)Trichophyton 3)Epidermophyton
» They infect only the superficial keratinized layers of the Skin, Hair and
CRYS a3 J SPLa)
Nails. They never spread to deeper tissues.
» Infections acquired from soil or active ringworm lesions (contagious cﬁgease).
» The spores settle on the skin, germinate, and form a mass of branching hyphae
which-grows out radially to produce circular or ring-like lesions (hence the

. radially 4seces JS5 ¢ clgad] guany 510 Gl gali GELG Cpans paddd] ala ¢ gigts gpore JI gla o
name ringworm).



Clinically Ringworm 1s referred to as Tinea. The lesion 1s itchy, scaly

clearing and raised border). According to the affected site, tinea may be:

Tinea capitis (scalp)

:

- .
{ ;‘ t‘; >l ..
Sy \

and red (with central

Tinea of the nails (onychomycosis) Tinea pedis (Athlete's foot)



Laboratory diagnosis of dermatophytosis

Specimen:
P L G 65w =LAl
\ 2 N 3
Skin scrapings, Nail piece or Hairs. 3

Direct microsco
l‘gf); C}[M_.SJl J.d\.p}d., '?7:_-‘).—w sl (0/5.7-‘

» Specimen 1s placed on a slide with a drop of 20% KOH |
i L U (A0S0 g s KOH L o) ol il i 5 Ule T g3,
to digest the keratin surrounding the fungus. =trassi e

» All species of dermatophytes appear as septate hyphae

and arthrospores. dage dbdill sla




Culture
On sabouraud’s agar: Incubate at room temp (22- 25°C) for up to 3 weeks.
Geyy ol agar JI g guie gl (11 8Pore JI oo eia g dnal Gy ] Bl ol
A lactophenol cotton blue stained film show spores of the three genera of
dermatophytes

v

Microsporum Epidermophyton Trichophyton
Spindle shaped Club shaped Rounded or oval

—
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Which statement regarding fungi is correct?

(A) All fungi are able to grow as yeasts and molds.

(B) Although fungi are eukaryotes, they lack mitochondria.
(C) Dimorphic fungi produce hyphae in the host and yeasts at 25°C.
(D) The major components of fungal cell walls are chitin & glucans.

(E) Fungi have single chromosome.



A 10-year-old child complains of a burning sensation in his mouth and pain on
swallowing. He has a history of two weeks antibiotic treatment for previous chest
infection. On examination, whitish lesions are seen on his tongue, palate and
pharynx. Gram stain of a swab from the lesions demonstrates budding yeast. The
most likely diagnosis is:

A) Infection with Herpes simplex virus.

B) Infection with Candida albicans.

C) Infection with Cryptococcus neoformans

D) Infection with Histoplasma capsulatum.

E) Infection with Microsporum canis.



An 8-year-old girl has an itching rash on her chest. The lesion is round
with an inflamed raised border and central clearing. What do you expect
to see in KOH preparation of skin scrapings from his lesion?

A) Pseudo-hyphae.

B) Septate hyphae and chlamydospores.

C) Budding cells.

D) Septate hyphae and arthrospores.

E) Aseptate hyphae and arthrospores.



Dermatophytes are fungi that:

A) Infect the superficial keratinized areas of the body.

B) Cause mnapparent systemic infections.

C) Invariably invade the subcutaneous tissues.

D) Produce morphologically identical spores by all genera.
E) Best grow at 37°C.






