] il g el el 5515
Allal) Al Zaalal

sl S sgadll

(gl Wil amanll ™Y

o~ N N
q\ L A A ( )w\ ‘) q\ \ \ﬂ\~ ‘)
i ors

Al il pidiall 3 palad) andl)
Al iy phad ) jal) ol

A 1 (s genall / Ada sl
D ) ) Jacadl)

YooYt/ Yeve sdud Al diud)




Adledl) 4]l daalall

Al iy yhad 1A

Ldat) ¢l pdal) : i)

293 (AR Jgaa s A1<)

i | g i 6 gial) / dda )

Y.YE/Y. Yo 2 i) ) Gl

Y| e ) ok e pa) clelul) 2

e sdoa Al a5l dae

MLTY) Y : 3l

w‘b@s‘ ‘é&‘dﬂu gk Balalli i

S AY) Al b jiall i b gl Ja
< Sl and
< st

Balal) (o yl il glaa

sl Y e (o M) e e‘u‘

A g JAN Ana (e A

> 1ol
ac bca Uy :gadﬂ\ u.ﬁm

Yoy Gl e gl A

Jaala : 3&@-&\




lel) £yl daalal)

Yoy gl e Jamald) du

\ ) 8sddl &l gl 23s
(BT




lel) £yl daalal)

oAl alal) caia gl

lgagiod (W dadall LS pall e e COyailly dudall b shadll duslys”
wars s, Al Ul e ddaiad! (gileliseiuel 48,209
supplement giw ddldat CMSL!

dalal) CilaaY)

Adal) il yhail) agd g 48 pall o Jgand) e GO ¢S
Aol LS pall (adldiud ) 48 ma g agd (e Ml alatiu
A il dalen) el agd (e Gidal) ¢Sat

Laldl) Gy

Lol eliall culal) e dpdal) el yladll dpaaly Allal) iy ya

Alal) il Ll bl gl 5 4 jal (o () s gl 5 sy Zullall 5
 aalaia) e (b Al e 3Ll (gal ol jlgall ok

Al il 5ol il b ekl Cilaeall 55 ) at) e llall i a3
Al Gkl dahy aa g Al sall 58155 alag Y coladll el el (e llall (S
il il g Al gal 8 peall fe

el 13 9l duSghud! COIURY

2o MR ugo:u.w L?NDJJ\JJ.&AJ\ RV V)Y INe)
byhaall dodall WS all ddyao @
Lgio dudyall #1953V P Loy golisuiul 4.8y supplement (eMsviwl 4l o
gl e Byl (§ ddeally &opladl X! J> (3 0a3hlgey pgdilan Gudas o




lel) £yl daalal)

g doludlg 3Ll
g LB B,y dus el QQM\W@J\ elgly ol pal ddyae @
obyleall §ylasl OUSyall & C}l:.]\ Gybg LByl ddl e

alzil) g alarl) il i)

e il 3 gl alasind 53 jualaal

. g il 5 7l

Jalacll 5 Saill il jaiey dilediall 4ila) aal gall 5 Ll Al 2y g 53
-l yhall Sl

S Agadall iy il aal s ddBlial Ol jpualaall JOA 208 Cle gane (35S
el s sl allas

A (3 43010 )yt bl Aty Adlall cilal

a3, Jud “ N

- A1) 44, 2 gall slelud) | Eoe
&) gcaal plail) 43y )l g 394l <
Sblaiay) . . JJ';J._\E_).\.'A\AA\ C).& .

du) picld Introduction of
claldy | T2 Gasksll 5 L) il i eallfure: v ds¥l
e su) S Ll medical fungi
- " Structure,
Gllaciay) . . ¢ 35 _puia \CJ..S. .
Ry G 2 icld ol L s reproduction v i
Lo g S el and
classification




clilaiay) fd ey | 5 pualadl 7 i Cultural
Shalds |, Gkl szl Jiles | characteristics, Culli)
Ao ) ' e type of mycosis
illatiay) e picls | 8 aladl 7 i General
laal sl T e, Gakaill  ~lay) il principle in & A
e s ' slerd treatment
clilaiay) il wiel | eesrialadl ol Actinomyces,
Slaal sl 2 , Gahaill  ~liay) Jila Nocardia, )
Ao | ' e Mycetoma
clilaiay) dl el | PP saladi 7,5 | Actinomyces,
laallls "7 j Gabaill  ~liay) il Nocardia, el
4 s ' el Mycetoma
clilaiay) el | izl Actinomyces,
Sl sl 2 , Gakaill  ~liay) Jil Nocardia, ald)
Ao s ' e Mycetoma
Dermatophytes
Slilatiay) . . JP}JEFM\ C).w
| 2 cls g )
Clalslly | PR il sl i )
de Y S sanll
Candidiasis
Slilatiay) . . JPJ.:B_),\.'AM\ C).m
| 2 icls i
cilaal gl il ds Gl y liad Jilu s el
de ) > sarll
Cytococcsis
Gblaiay! . . JP}.\E}'A\AAM C)Ja
\ u 0 0
Clalslly | PR il el i lal)
dae gyl S0 (sl
Cryptococcusis
clilaniay) . . A};}JEF\AA\ C).&
\ u g -
Gl sl A Gaaill  #lay) Jil ‘éélf‘
Le sl ae leall e




lel) £yl daalal)

Histoplasmosis
Cililaiay) ) e | dsaseswalaall &yl ichosi
| )2 dcld , sporotrichosis L)
el | RS G g, | P v o
de Y 0 (slenll
Micellanaus
clilaniay) - . J}_A}.}'&P\.AA\ C).ﬁa f d -
| )2 dcls ungi, A
a5 SR Gkl i il 8 Y )
ot it & Aspergillosis s
e syl ’ (senll
mucor
Rhizopus &
clilaniay) . . dga gl 3}'4\.;43\ C_)...’Ia icilli
| )2 deld enicillium 3
calgy | 2R g, | P ro| 8
;J Rag c B
de s i seanll
Anti fungal
“alas 3 peledl) = b agents
SO | | ppiesiesd] o SBERS i
Gl sl i, Gakaill  ~liay) Jil antibiotic A e
Ao g ' el produced by
fungi
AL auls

L dgatl e a2

. dalaad) ) jLay) oY

.l jall g o ladl) v

4o gaad i) LAl —¢

LAy Gl g Badaa cila o -0

G il g ehﬂ\ e

duagial) gt

Az ) gl yall- ¥

dalal) & gall Y

4 guSinl) ASLE)) pana Analall jaluaall ¢

s $iaa g el cilabiia) il G o) Gullad (e A giia 4 gana 328) G i) Gl

(0 A




e Ll aala)

Sl &)y yaa
384l J s g gl dsa guu ) A ]
Aaalall
Allall el pedll ol

44, k) g pbes)
'&J}.u.d\ A
DATA SHOW .Y

8 _yalaall dalidl) L3ald) ¥
A O AALG ¢




lel) £yl daalal)




lel) £yl daalal)

Medicinal Mushrooms

o e [llness
As a medicine

. ¥
Sub-health * '
: ‘
As 2 food > Haalth

A Pyramidal Model of Mushroom Uses ( Industry ) '
=> Main use (function)

Supplemental use (function)

HUmaN NabiN may Do d/yi0e0 (o ee Statey heAh, sub e and N9y, and mustrooms are
1RVt for ol thEVRINe
Bourte: Chang and Wasser (2012)




GJLA\ Juadl

cagll [ Jadll o) gie
ol 5 | S [ ey d b e il il [ i M Ol [ laal [ B[ il g5
ALY e A oz b ¢ (e | okt 5 pualae | bl Cllaain) [ Akl kil Sieke | delu Y| dela)
Ll Ll 2 el lae 4 | o=daial skl
%mj I ; L3a0) LSl Js¥l & saY!
9
Adhall (5 siue
ALY e A 7 b ¢ oanli i je | ki bl il yhadll ¢ g3l delu Y| dclu)
PR EN (N Lidlie A sal sles + Akl ) 5al)
s G yeall Caiai | il yhasl) (a8 . .
5 . " T L Sl g g
Al (5 gl Lete | el dnhll y
Al &l
Cauail)
ALY e Al 7 b o oanli i je | ki bl dela Y| delu)
AL Lidlie A sal les + | Skl del )
s AIRE SRR |
AL 5 sine UadAil
. S yadll ded ) . "
dphll alaa) | SRR RS R Y
el 5l 5
ALY (e sl -y ¢ i iaye | (s kal 5 jualae 3ale (DA dele Y| delu) &0 g s
Ailial 5 Ladlie 4sals el + | g A p sl 23l e
ALl Colusil e Lgie
Adhall 5 glue
:d.m\J\ P P cc_)ﬁ: c‘s.o..jdsﬂ P Lf)lﬂ-' 3)'4& &‘}5\“ :*-U.UJ Acﬁnomyces , aclu Y aclu ) u.uA\Aj\ &}m\}“
Addlial il A sal s (e + 2055l Nocardia,




lel) £yl daalal)

Al Jaadll

Jadll o)) g3

asdla ste il Mycetoma
ALl s & leibad
ALY (e A (7 b ool i je | ki bl ol A daladl ey yhadll | dela ¥ | delu Y | el g sand)
Azl Aklia sl olee + | apmall g e &l
AUaY) el ylad
:d_m‘y‘ U‘A‘)‘: &ui ‘C-)":’ ‘GA:\JSS U‘é‘)‘: Lf)k" 3)..4\;.4\ \mm\ﬁ\ ua\_}n\ é}&-ﬂ‘)“ JLES‘ icll Y acly ) L)Atm t)—h-u;y\
Al Asilie Ay sals shao + | el S Al el
T b S gsled e galally
. MJ:J!\} B)\;J\ -
Adlall (5 i
Z\j_u‘g\ué)p_ Miccﬁcwﬁu'aﬁ ng)ﬁ:." b _yaalas A dc sandll delu Y | delu) G‘m‘&ﬁ“‘y\
Uaada g 4aaal) Ly iyl o e
" L L e LAl @l &l
dapal daa sall
; ; el S :
ALY ym e ALl (7 8 ¢l e | (g k1 Bpualae | bdls )l el Dl Bt B S
j\.‘muA\} ldlie dugaly a;'“‘: + @““”n dlalaall sl ) >
Al (5 sinse osla oY) Hlad
I . wre % e . PR . 4 4 ) \
d.m‘)!\%)aﬁ s ‘C)*'“:L;:“-’“-’U‘U“ gﬁJ‘LJ a)a\AA o . ‘# s “LA\_)LS aclu ¥ acla @\Jﬂ\tﬁmj}“
Jald) Adilie 4yeal g e + ' e




Al Jaadll

Cigll | Jaadll ol sic
adasda g
Adhall (5 sl
ALY 2 ge Wil (7 58 (el e | gkl 3 jualae dele Y| delu ) | Gualall g sau
IR Lidlie A sal e + & sl sl 3alias Jal s e
idaa ) iy yladl) 4ai iy laall

Allall (5 gl










Baalizal) (ull) dda &

A ) calaay)
= " . i . Laal) A L
) Jadl) asil) daladl) | gaakail) agdl) i ool Jeadll Gglis | casdaill g giaal)
At
e dadia " .
° AR EVATEEVAL VY ee | Al ey il A Joadl
Z\ . Z\"O gf’l:‘” LEMV
Jo¥ &3,\“‘2\

Target Population: 483giuall 45dl)-)
Gphall il rdal and Al dls ) Al
: g sl

Medicinal Mushrooms

Medicinal mushrooms have important health

The pharmacological activities of a medicinal fungus

PR IRy
Q) /What is the medicinal mushroom ?

QY/What are the types of medical mushroom ?

Medicinal Mushrooms

Medicinal mushrooms have important health benefits and exhibit a broad
spectrum of pharmacological activities, including antiallergic, antibacterial,
antifungal, anti-inflammatory, antioxidative, antiviral, cytotoxic,
immunomodulating, antidepressive, antihyperlipidemic, antidiabetic, digestive,
hepatoprotective, neuroprotective, nephroprotective, osteoprotective, and
hypotensive activities. The growing interest in mycotherapy requires a strong




commitment from the scientific community to expand clinical trials and to
propose supplements of safe origin and genetic purity. Bioactive compounds of
selected medicinal mushrooms and their effects and mechanisms in in vitro
and in vivo clinical studies are reported in this review. Besides, we analyzed the
therapeutic use and pharmacological activities of mushroom
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Medicinal Mushrooms

Medicinal mushrooms have important health benefits and exhibit a broad
spectrum of pharmacological activities, including antiallergic, antibacterial,
antifungal, anti-inflammatory, antioxidative, antiviral, cytotoxic,
immunomodulating, antidepressive, antihyperlipidemic, antidiabetic, digestive,
hepatoprotective, neuroprotective, nephroprotective, osteoprotective, and
hypotensive activities. The growing interest in mycotherapy requires a strong
commitment from the scientific community to expand clinical trials and to
propose supplements of safe origin and genetic purity. Bioactive compounds of
selected medicinal mushrooms and their effects and mechanisms in in vitro
and in vivo clinical studies are reported in this review. Besides, we analyzed the
therapeutic use and pharmacological activities of mushrooms.




Mushrooms, which have always been appreciated for their culinary and
nutritional value, are now increasingly valued for their many important
medicinal properties, so much so that they are used not only as dietary food
(functional foods) but also in the form of dietary supplements, nutraceuticals,
and mycotherapy products .Their use for promoting and maintaining a good
state of health and the treatment of diseases has been around since ancient
times in Asian regions, while in the West, this approach is considerably more
recent. Medicinal mushrooms (MMs) are reported to have numerous
pharmacological actions such as antimicrobial, anti-inflammatory,
immunomodulatory, antidiabetic, cytotoxic, antioxidant, hepatoprotective,
anticancer, antioxidant, antiallergic, antihyperlipidemic, and prebiotic
properties, among others. These activities are attributable to many bioactive
metabolites present in the mycelium but above all in the fruiting body, whose
biological effect varies according to the chemical nature and whose distribution
varies according to the fungal species. A great deal of research has been carried
out and is increasingly being undertaken to identify and characterize
mycochemicals and to define their actions and mechanisms, due to the
growing interest in the use of natural products, including as adjuvants in
traditional therapies. The bulk of research carried out has focused on a few
genera or species, for example, those of the oldest and most traditional use
among Asian populations, while for those remaining, current scientific support
is still lacking. Several studies have so far investigated the various activities of
MMs, highlighting their enormous potential for use in the medical sector, but a
particular effort has been put into studying their antitumor and
immunomodulatory properties, as cancer remains one of the most difficult
challenges to date.

The pharmacological activities of a medicinal fungus are detected primarily by
in vitro assays, generally accompanied or followed by in vivo studies in animal
models, which together reveal the great potential of a mushroom, fungal
extract, or chemical compound. On the other hand, a small number of clinical
studies carried out on humans and published in the peer-reviewed literature
are available. Clinical studies are necessary to assess the efficacy of medicinal
mushrooms within the complex human body system but also to assess their
safety.




This review aims to provide a discussion of some of the best-known and most
studied bioactive metabolites of medicinal mushrooms. In particular, we
highlight the mechanisms of action by in vitro and preclinical scientific studies.

Post-Test (gl LE3NY)

= Q/What are of pharmacological activities?

= Q/Enumerate Medicinal mushrooms have important health ?
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(pre-test) A&l Laay).
Q/ What is the fungi that infect Human?

Q/
Wh

Fungi that Infect Humans at

Fungi must meet four criteria to infect humans: growth at IS
human body temperatures, circumvention or penetration fl’fn

of surface barriers, lysis and absorption of tissue, and gl
resistance to immune defenses, including elevated body mu

temperatures. Morphogenesis between small round, st

detachable cells and long, connected cells is the to
mechanism by which fungi solve problems of locomotion inf
around or through host barriers. Secretion of Ilytic ect
enzymes, and uptake systems for the released nutrients, hu
are necessary if a fungus is to nutritionally utilize human ma
tissue. Last, the potent human immune system evolved in 25

the interaction with potential fungal pathogens, so few
fungi meet all four conditions for a healthy human host.
Paradoxically, the advances of modern medicine have
made millions of people newly susceptible to fungal
infections by disrupting immune defenses.



FUNGI CAPABLE OF INFECTING HEALTHY HUMANS

Most of the fungi capable of infecting healthy humans
evolved to infect other hosts such as amoebae, insects, or
small mammals. This is in contrast to bacteria such as
Streptococcus pyogenes or Mycobacterium tuberculosis,
whose virulence attributes directly target humans as
their primary host. The ability to utilize healthy human
hosts arose independently multiple times among three
major fungal phyla: the Entomophthoromycota (107), the
Ascomycota, and the Basidiomycota.




Fungi that Infect Humans

Arya. Some species such as Mucor circillenoides are
dimorphic and form yeast in the host, contributing to
dissemination. Spread to distant sites is rare in the
monomorphic species because fragments of the
coenocytic hyphae, small enough to travel in the

bloodstream, are likely to leak cytoplasm and become
inviable, but when it occurs, the brain is a common target
organ in a usually terminal stage of the infection.
Thermotolerance has experimentally been shown to be
correlated with virulence among Rhizopus species (360)
(Fig. 1E). Thermotolerant Rhizopus microsporum

produces a secreted toxin, rhizoxin, in collaboration with
a bacterial endosymbiont, Burkholderia rhizoxinica (361).
Rhizoxin inhibits mitotic spindle formation in eukaryotes
and is known to kill, for example, rice seedlings which
then provide nutrients for the fungus as well as for the
bacterium. Recent work shows that a Burkholderia type 2
secretion system extrudes chitinase to gradually melt the
fungal cell wall at sites of bacterial attachment, enabling
the Burkholderia to gently enter Rhizopus hyphae and
move to the growing hyphal tip, where they induce spore
formation so that each vegetative fungal progeny
(sporangiospore) is guaranteed its own bacterial
endosymbiont. In a meticulous study using murine and
Drosophila models, a contribution of rhizoxin to Rhizopus
spp- pathogenesis in animal infection was not found. This
study suggests that pathogenicity for a human is likely to
be an unexpected accident for Rhizopus landing in a

human alveolus, for which this fungus is evolutionarily




Mechanisms of fungal dissemination

Fungal infections are an increasing threat to global public
health. There are more than six million fungal species
worldwide, but less than 1% are known to infect humans.
Most of these fungal infections are superficial, affecting
the hair, skin and nails, but some species are capable of
causing life-threatening diseases. The most common of
these include Cryptococcus neoformans, Aspergillus
fumigatus and Candida albicans. These fungi are typically
innocuous and even constitute a part of the human
microbiome, but if these pathogens disseminate
throughout the body, they can cause fatal infections
which account for more than one million deaths
worldwide each year. Thus, systemic dissemination of
fungi is a critical step in the development of these deadly

infections. In this review, we discuss our current
understanding of how fungi disseminate from the initial
infection sites to the bloodstream, how immune cells
eliminate fungi from circulation and how fungi leave the
blood and enter distant organs, highlighting some recent
advances and offering some perspectives on future

directions.
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‘What are found blastomycosis?

-What is blastomycosis is found?

Blastomycosis

Blastomycosis, also known as Gilchrist's disease, 1s a fungal
infuction, typically of the lungs, which can spread to brain
stomach, intestine and skin, where 1t appears as crusting purplish
warty plaques with a roundish bumpy edge and central
depression. Only about half of people with the disease have
symptoms, which can include fever, cough, night sweat, muscle
pains, weight loss, chest pain, and feel tired.

Blastomyces dermatitidis 1s found in the soil and decaying
organic matter like wood or leaves. Outdoor activities like
hunting or camping in wooded areas increase the risk of
developing blastomycosis. There 1s no vaccine, but the risk of the
disease can be reduced by not disturbing the soil. Treatment 1s
typically with an azole drug such as itraconzole for mild or
moderate disease In severe cases, patients are treated with
amphotericin B before azole treatment

Blastomycosis 1s an infection caused by a fungus called
Blastomyces. People can get blastomycosis after breathing in the
microscopic fungal spores from the air. Although most people
who breathe 1n the spores don't get sick, some people will develop
symptoms like fever and cough, and the infection can sometimes
become serious 1f it 1s not treated.




Signs and symptoms

The symptoms of blastomycosis cover a wide range, overlapping
with more common conditions; for this reason, blastomycosis has
often been called "the great pretender". Many cases are
asymptomatic or subclinical. Lung symptoms are common,
because the lungs are infected in 79% of blastomycosis cases.
However, in 25-40% of cases the disease also disseminates to
other organs, including the skin.

The extent and severity of symptoms depends in part on a
person's immune status; less than 50% of healthy people with
blastomycosis have symptoms, while 1immunocompromised
patients are especially likely to have the disease spread beyond
the lungs to other organs like the skin and bones.

Blastomycosis manifests as a primary lung infection in about
79% of cases. The onset 1s relatively slow and symptoms are
suggestive of bacterial pneumoma, often leading to initial
treatment with antibacterials. Because the symptoms are variable
and nonspecific, blastomycosis i1s often not even considered in
differential diagnosis until antibacterial treatment has failed,
unless there are known risk factors or skin lesions. The disease
may be misdiagnosed as a carcinoma, leading 1in some cases to
surgical removal of the affected tissue. Upper lung lobes are
involved somewhat more frequently than lower lobes. If
untreated, many cases progress over a period of months to years
to become disseminated blastomycosis.




Biology of Blastomycosis

Environmental Form

Estimated Areas with Blastomycosls

Host-assodated Form

Iy the environement, Blas tomyces exists as mold (1) with saptate sertal hyphae. The hyphae produce spores (2) Thase spores ars efther
inhaled, of inoculated into the skin (J) of a susceptible host, The warmer temperature inside the hast signals a transformation (4) nto

& broad-bused budding yeast. The yeast mary contins 10 colonize the kings of di

body, such as the skin, bones and joints, cegans, and central nervous system.

INMA e wwwecdeoow/fungal/diseases/blastomycosaCausestmi

ate i the bloodstream (5] to cthar parts of the




Symptoms of blastomycosis

Approximately half of people who are infected with the fungus
Blastomyces will show symptoms. The symptoms of
blastomycosis blastomycosis are often similar to the symptoms of
other lung infections, and can include:

* Fever

* Cough

* Night sweats

* Muscle aches or joint pain
+ Weight loss

¢ Chest paim

* Fatigue (extreme tiredness)

(Post-Test) g al) LSl

Q/ What the symptoms of blastomycosis?
Q/ What is Characteristics of blastomycosis?
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(pre-test): Lall jLaay).
Q'/What are the different between fungi and bacteria
QY/ Enumerate types of tinea

QY¥/Dermatophytes cause infections

Dermatophyte

Dermatophytes cause infections of the skin, hair and nails,
obtaining nutrients from keratinized material, and do not living
tissue. Colonies of dermatophytes are usually restricted to the
nonliving cornified layer of the epidermis because of their
inability to penetrate viable tissue of an immunocompetent host.

Some of these skin infections are known as ringworm or tinea.
Toenail and fingernail infections are referred to as
onychomycosis. Dermatophytes usually do not invade living
tissue, but colonize the outer layer of the skin. Occasionally the
organisms do invade subcutaneous tissue.




Type of infections

Infections by dermatophytes affect the superficial skin, hair
and nails and are named using "tinea" followed by the latin term
for the area that 1s affected. Dermatophytoses tend to occur in
moist areas and skin folds. The degree of infection depends on
the specific site of infection, the fungal species, and the host
inflammatory response.

Some types of tinea

[-Tinea corporis:- small lesions occurring anywhere on the
body.
2-Tinea pedis:- "athlete's foot ". Infection of toe webs and soles
of feet.
3-Tinea cappitis:- Fungus infection of the hair, frequently found
in children.
4-Tinea cruris:- "jock itch". Infection of the groin, perineum or

area.
5-Tinea brbae:- ringworm of the bearded areas of the face and
neck.




Pathogenesis
[n other for dermatophytoses to occur, the fungus must directly

contact the skin. The fung1 use various protemases to establish
infection n the keratinized stratum corneum. The course of

infection varies between each case, and may be determined by

several factors including: the anatomic location, the degree of
skin moisture, the dynamics of skin growth and desquamation,

the speed and extent of the inflammatory response and the
infecting species.




Some types of tinea

I-Tinea corporis:- small lesions occurring anywhere on the
body.
2-Tinea pedis:- "athlete's foot ". Infection of toe webs and soles

of feet.
3-Tinea cappitis:- Fungus infection of the hair, frequently found

in children.

4-Tinea cruris:- "jock 1tch". Infection of the groin, perineum or
area.

5-Tinea brbae:- ringworm of the bearded areas of the face and
neck.

Diagnosis and identification
Usually, dermatophyte infections can be diagnosed by their
appearance. However, a confirmatory rapid in-office test can also
be conducted,
[- which entails using a scalpel to scrape oft a lesion sample from
the nail, skin or scalp and transferring 1t to a shde.
Potassium hydroxide (KOH) 1s add to the slide and the sample 15
examined with a microscope to determine presence of hyphae.
I- A wood's lamp examination (ultraviolet light) may be used to
diagnose specific dermatphytes.
2- Fungal culture medium can be used for positive identification
of the species. The fungi tend to grow well at 25 degrees
Celstus on Sabouraud's agar within a few days to a few weeks.




Classification

Dermatophytes are classified as anthropophilic (humans),
zoophilic (animals), or geophilic (so1l) according to their normal

habaitat.

Table 1 Some Differences between Fungi and Bacteria.

NO [Properties Fungi Bacteria
1 Nucleus Eukaryotic; nuclear membrane; | Prokaryotic; no
more than one chromosome; membrane; nucleoid;
mitosis bnly one chromosome
2 Cytoplasm Mitochondria; endoplasmic No mitochondria; no
reticulum; 80S ribosomes endoplasmic reticulum;
70S ribosomes
3 Cytoplasmic Sterols No sterols
memberane
4 Cell wall Glucans, mannans, chitin, Murein, teichoic acid
chitosan. [ Gram-positive).
5 Metabolism Heterotrophic; mostly aerobes; | Heterotrophic;
no photosynthesis bbligate acrobes and
hnaerobes, facultative
hnacrobes
6 Size, mean Yeast cells: 3-5-10pm. 1-Spm
diameter Molds: indefinable.
7 I[}imorphism In some species None




(Post-Test ): gzl jLiay)
-Define The following: Cytoplasm ,membrane |,
-Classification dermatophytes
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Define mucormycosis?

What the cause of black fungus ?




Black fungus

Black fungus disease, also known as mucormycosis, is a fungal
infection that affects the sinuses, brain, or lungs, and occurs in
some people with weakened immune systems.

The reasons

Black fungus is caused by different types of fungi that are often
found in decaying organic matter. These include rotten bread,
fruits and vegetables, as well as soil and compost heaps. Most
people come into contact with these fungi at some time. However,
people with a weakened immune system are more susceptible to
infection with black fungus, and these include people who suffer
from one of the following conditions:

- Acquired Immunodeficiency Syndrome (AIDS)
- Burns

- Diabetes (when blood sugar 1s not under control)
- For leukemia and lymphoma

- Long-term use of steroids

- Metabolic acidosis

- Malnutrition

- USE of certain medications




Black fungus may include:

1- An infection in the sinuses and the brain i1s called a
rhinocerebral infection, and it may start with an infection in the
sinuses, then lead to swelling of the nerves that exit the brain, and
it may also cause blood clots that block the blood vessels to the
brain.

2- Lung infection, called pulmonary mucormycosis. Pneumonia
gets worse quickly and may spread to the chest cavity, heart and
brain.

3- Other parts of the body, such as mycosis of the gastrointestinal

tract mucosa, skin and kidneys.




Symptoms

Symptoms of nasolacrimal black fungus include:

* Swelling and protrusion of the eyes
* Dark scales 1n the nasal cavities

* Fever
* Headache

* Altered mental state
* Redness of the skin over the sinuses

* Sinus pain or congestion

Symptoms of pulmonary black fungus include:

* cough
* Sometimes coughing up blood
* Fever

* shortness of breath




Symptoms of gastrointestinal black fungus include:

* Stomach ache

* blood 1n the stool
* Diarrhea

» vomiting blood

Symptoms of black fungus in the kidney (renal) include:

* Fever
* Pain 1n the upper abdomen or back

Symptoms of the black fungus of the skin include one area,

sometimes painful, and it is stiff, and its center may be black in
color.




Cryptococcus

neoformans is a lethal fungus disguised in a polysaccharide coat. It can remain
dormant in the host for decades prior to reactivation, causing systemic
cryptococcosis in humans and other mammals. Cryptococcus deploys a
multitude of traits to adapt to and survive within the host, including
immunosuppression, an ability to replicate intra- and extra-cellularly in
phagocytes, changes in morphology and ploidy, a predilection to infect the
CNS, and the capacity to utilize neurotransmitters and unique carbon sources
available in the brain. These pathogenic strategies displayed by this fungus
might have evolved through its interactions with microbial predators in the
environment.

Taxonomy

Domain Eukaryota, kingdom Fungi; phylum Basidiomycota; class
Tremellomycetes; order Tremellales; family Cryptococcaceae; genus
Cryptococcus; species Cryptococcus neoformans and Cryptococcus gattii. The
‘Cryptococcus neoformans’ and ‘Cryptococcus gattii’ species complexes
(collectively pathogenic Cryptococcus species) encompass at least seven



distinct biological and phylogenetic species, with potentially additional cryptic
species to be defined.

Properties

Cryptococcus species are aerobic mesophilic fungi phylogenetically more
closely related to mushrooms than to the baker’s yeast. Cryptococcus species
are found on trees or in soil contaminated with bird guano. They grow as
budding yeast cells (~© um in diameter) under nutrient rich conditions. A
characteristic feature of Cryptococcus is the polysaccharide capsule, whose
production is stimulated by conditions that mimic human physiology, including
high COY, low iron, neutral/alkaline pH and serum. The ability to utilize various
phenolic substrates, including the neurotransmitter dopamine, to produce
melanin enhances its survival in the host and distinguishes it from other
pathogenic yeasts

.Capsule

enhances Cryptococcus evasion of host detection, inhibits phagocytosis and
suppresses host immune functions. The cryptococcal cell wall is enriched with
chitosan, the deacetylated form of the universal fungal component chitin.
Chitosan also contributes to cryptococcal host evasion. Melanin anchored in the
chitin layer of the cell wall protects the fungus from biotic and abiotic assaults,
including radiation and reactive oxygen species. Cryptococcus synthesizes
melanin from varying phenolic substrates, including the neurotransmitter
dopamine. These features collectively contribute to Cryptococcus as a stealth
pathogen.
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-Who are the people most at risk of infection
with Aspergillus fungus?

Aspergillus fumigatus and aspergillosis

Aspergillus fumigatus is one of the most ubiquitous of the
airborne saprophytic fungi. Humans and animals constantly
inhale numerous conidia of this fungus. The conidia are
normally eliminated in the immunocompetent host by
innate immune mechanisms, and aspergilloma and allergic
bronchopulmonary aspergillosis, uncommon clinical
syndromes, are the only infections observed in such hosts.
Thus, A. fumigatus was considered for years to be a weak
pathogen. With increases in the number of
immunosuppressed patients, however, there has been a
dramatic increase in severe and usually fatal invasive
aspergillosis, now the most common mold infection
worldwide. In this review, the focus is on the biology of A.
fumigatus and the diseases it causes. Included are
discussions of genomic and molecular characterization of
the organism, clinical and laboratory methods available for
the diagnosis of aspergillosis in immunocompetent and
immunocompromised hosts, identification of host and



fungal factors that play a role in the establishment of the
fungus in vivo, and problems associated with antifungal
therap.

Histoplasmosis

Epidemiology

Histoplasmosis is most commonly understood as intensely endemic in the Ohio
and Mississippi River Valleys in the United States and much of Latin America
(Fig. Y),Y, ¢ although it has been known for some time that other areas around
the world saw cases as well.® The HIV pandemic and the increasing use of other
immunosuppressive medications, such as calcineurin and tumor necrosis factor




inhibitors, has resulted in more cases of histoplasmosis and thus improved
understanding of the distribution of

Pathogenesis

Infection with H capsulatum occurs by inhaling microconidia after disturbance
of environmental sites containing the organism.YY Infection is usually
asymptomatic in healthy individuals unless a large inoculum has been
inhaled.Y® In the absence of immunocompromising conditions, acute infection
resolves with the development of cell-mediated immunity.YY As a consequence
of production of T lymphocytes that recognize the organism, tumor necrosis
factor o and interferon gamma are induced, activating

Acute Pulmonary Histoplasmosis

After inhalation of Histoplasma microconidia, a majority (3 +7) of patients
develop subclinical, self-limited, and most often unrecognized disease (Table V).
Symptoms are more likely to manifest after high-inoculum exposures, in
immunocompromised patients, in those at the extremes of age, and possibly
with more intrinsically virulent strains.Y ¢, ¥© The overt acute pulmonary
syndrome occurs after a median incubation period of ) ¢ days and is
characterized by fever, chills, dyspnea, and cough.

Pathology

Rapid identification of H capsulatum var. capsulatum is facilitated by
visualization of ovoid yeast cells measuring ¥ pm to ¢ um in greatest dimension
in tissue and/or body fluid specimens. The average size of H capsulatum var.
duboisii (range, approximately 1—)Y pum or greater), however, is often much
larger than that of H capsulatum var. capsulatum, so presumptive identification
should not rely solely on microscopic morphology. Budding yeast is connected
at a narrow base, which helps

Treatment

Histoplasmosis resolves without treatment in most healthy individuals, in whom
treatment is usually not recommended. The main exception is healthy
individuals with recent exposure to a site contaminated with the organism, in
whom early treatment is usually recommended to shorten the duration of illness
and prevent the rare occurrence of PDH. In contrast, histoplasmosis is



progressive in most immunocompromised patients, in whom PDH is highly
likely and treatment is always recommended.

(Post-Test ): sl jLady)
-Where does the fungus Histoplasmosis settle?
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-Where does Penicillium grow?

RHIZOPUS :

Mucormycosis is an invasive infection caused by opportunistic fungi. Rhizopus,
Lichtheimia, Mucor and Rhizomucor are the most common isolated genera.
Primary cutaneous mucormyecosis is usually related to traumatic injuries, but
immunocompromised cases are associated with underlying conditions such as
diabetes mellitus and malignancies. The treatment of choice is surgical
debridement and liposomal amphotericin B. We present a ¢+ -year-old male with
fever and a painful necrotic lesion on the middle back and history of poorly




controlled diabetes mellitus. Rhizopus oryzae was isolated and identified using
an internal transcribed spacer regions ITSY and ITSY. An initial good response
to treatment was observed; however, Y days later a diabetic ketoacidosis due to
poor adherence to treatment caused a lethal outcome

Penicillium

Penicillium is a genus of ascomycetous fungi that is part of the mycobiome
of many species and is of major importance in the natural environment, in food
spoilage, and in food and drug production. Species of Penicillium are ubiquitous
soil fungi preferring cool and moderate climates, commonly present wherever
organic material is available. Saprophytic species of Penicillium and
Aspergillus are among the best-known representatives of the Eurotiales and live
mainly on organic biodegradable substances. Commonly known in America as
molds, they are among the main causes of food spoilage, especially species of
subgenus Penicillium Many species produce highly toxic mycotoxins. The
ability of these Penicillium species to grow on seeds and other stored foods
depends on their propensity to thrive in low humidity and to colonize rapidly by
aerial dispersion while the seeds are sufficiently moist Some species have a blue
color, commonly growing on old bread and giving it a blue fuzzy texture.

*Some members of the genus produce penicillin, a molecule that is used as an
antibiotic, which kills or stops the growth of certain kinds of bacteria. Other
species are used in cheesemaking. According to the Dictionary of the Fungi

() +th edition, Y+ +A), the widespread genus contains over ¥+ + specie

*The genus was first described in the scientific literature by Johann Heinrich
Friedrich Link in his YA+ % work Observationes in ordines plantarum naturales;
he wrote, "Penicillium. Thallus e floccis caespitosis septatis simplicibus aut
ramosis fertilibus erectis apice penicillatis", where penicillatis means "having
tufts of fine hair Link included three species—P. candidum, P. expansum, and P.
glaucum—all of which produced a brush-like conidiophore (asexual spore-
producing structure). The common apple rot fungus P. expansum was later
selected as the type species.



*In his Y22 monograph, John I. Pitt divided Penicillium into four subgenera
based on conidiophore morphology and branching pattern: Aspergilloides,
Biverticillium, Furcatum, and Penicillium Species included in subgenus
Biverticillium were later merged into Talaromyces

Some Penicillium species affect the fruits and bulbs of plants, including P.
expansum, apples and pears; P. digitatum, citrus fruits and P. allii, garlic
Some species are known to be pathogenic to animals; P. corylophilum, P.
fellutanum, P. implicatum, P. janthinellum, P. viridicatum, and P. waksmanii
are potential pathogens of mosquitoes
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-The number of antibiotics produced by fungi?

antibiotic produced by fungi

Many fungal secondary metabolites are of great commercial importance. Fungi
naturally produce antibiotics to kill bacteria or inhibit their growth, limiting
their competition in the natural environment. Important antibiotics, such as
penicillin and cephalosporins, can be isolated from fungi. Valuable drugs
isolated from the fungus include the immunosuppressive drug cyclosporine
(which reduces the risk of rejection after organ transplantation), precursors of
steroid hormones, and ergot alkaloids used to stop bleeding. Psilocybin is a
compound found in fungi such as Psilocybe semilanceata and Gymnopilus
junonius, which have been used for their hallucinogenic properties by various
cultures for thousands of years.

At the beginning of the Y)st century, fungi were involved in the development of
more than Y+ of the Y+ most profitable products in human medicine. Among
the top )+ are two anti-cholesterol statins, the antibiotic penicillin and the
immunomodulator cyclosporin A. Each of these products has sales of over $)
billion annually. As pharmaceutical breakthroughs expand, the following
products have recently been accepted for human use: micafungin, an antifungal
agent; Mycophenolate is used to avoid tissue rejection; Rosuvastatin is used to
lower cholesterol; Cefditoren as an antibiotic.

As simple eukaryotic organisms, fungi are important model organisms for
research. Many advances in modern genetics have been made using the red
bread mold Neurospora crassa. In addition, several important genes originally



discovered in S. cerevisiae served as a starting point for the discovery of similar
human genes. As a eukaryotic organism, the yeast cell produces and modifies
proteins in a similar way to human cells, unlike the bacterium Escherichia

coli, which lacks internal membrane structures and enzymes to tag proteins for
export. This makes yeast a much better organism to use in recombinant DNA
technology experiments. Like bacteria, yeast grow easily in culture, have a
short generation, and are amenable to genetic modification.

iiiJAntibiotic production by the fungus
Cephalosporium acremonium :

= produce the antibiotics Cephalosporins

iv)Antibiotic production by Bacteria

= Bacillus subtilis produce the antibiotic
Bacitracin.

* Bacillus polymyxa produce the antibiotic
Polymyxin.

i) Antibiotic production by actinomycetes (filamentous
bacteria) :

= The genus Streptomyces produces many antibiotics.

= Streptomycin - Produced by Streptomyces griseus
(Selman Waksman, Albert Schatz, and Elizabeth Bugie
in 1943).

= Chloramphenicol - Produced by S. venezuelae

= Neomycin - “ S. fradioce

= Erythromycin - e S. erythraeus

= Chlortetracycline - "e S. aureofaciens

= Kanamycin - £ S. knanamyceticus
etc.




* Penicillin is effective against many Gram
positive bacteria.

= It kills the susceptible bacteria by inhibiting
the synthesis of cell wall.

. Penicillins can be used for the treatment of
various bacterial diseases .

= However, allergic reactions may occur in
some people which may be fatal.
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- What is the importance of penicillin fungus?
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