


Dermatophytes Are a group of filamentous fungi whieh
are put under family Moniliaceae. They are closely related
antigenicall Y. phyzien] ogicall _y. and morphol ogically | Rebell
and Taplin, 19701. The term ringworm, tinea, dermatophytesis
and depr matomyrosis are zometimes used Synonymously fBear 2 et

al., 19723,

Der'matophytes may be Pathogenic or Saprophytic. Patho-
genic members characteristj cally have the ability te invade
the cutaneocus tissue of anj mals and/or human bej ngs but
rarely penetrate te subcutanecus tissues or internal organs.

These lesions are limited to hairs, nails and stratum cor neum

and disfiguring diseases. The diseage Produced by Lhesge
dermatophyt,es collect,i\rely known as the dermat.ophytosis. The
Saprophytic members of derm.at,ophyte live in the soll and

known as the =soil ker.at.inophils [Rippon, 1982].

in non-imnune Ppatient [IKing et al., 1975]. There is alsce



Played by a circulating antibody in defence against dermato-
Phytosis is difficult to assess as they may be absent in a
significant proportion of infected patients [Hay and Shennan,
i1e82). Cell mediated immunity is generally considered as the
principle immunological response tm:'dermatophyte infection
[Svejgaard, 1986). The macrophages and T-1lymphocytes invol ved
in this cell-mediated reaction are located in the dermis and
produce factor i Ymphotoxin® that med; ated inflammation and
damage the epidermis overlying the infected area [Jones et

al., 1974).

The aim of this work is to evaluate T.cell function in
the pathogenessis of dermatophytes infection, by the E.

Rosette method [Hudson& Hay, 1i978), and lymphocyte blast

transformation [Stites. 1987).






DERMATOPHYTES AND DERMATOPHYTOSIS

The dermatophytes aAre a group of toxonomically related
fungi, capable of colonizing keratinized tissues such as the
stratum corneum of the epidermis, nails, hair, horny tissues
of various animals, and the feathers of bjirds. A= a con-
Sequence of this predilection feor keratin, these organisms
are referred as the "Keratinophilie fungi” [Goslen .and
Kobayashi, 19873, These fungi are among the commonest
infectious agents of man, and nho peoples or gecgraphic areas

are without "ringworm" [Rippon, 19823.

Dermatophytosis; Euperficial infections caused by
dermatophytes. are characterised by many clinical mani-
festations e.4g. The prominent feature of dermatophytic

infections opof skin, broken hairs, dystrophic nails and

HISTORICAL REVIEW OF DERMATOPHYTOSIS AND DERMATOPHYTES 3

The term Porrigo was used for all diseases affecting the
skin of the scalp. Tetters was the term for aill} otﬁer skin
-diseases affecting any part of the body. It was replaced
later by the term Herps. Tinea was an old term used by Arab .

physicians, gradually replaced the term Porrigo CRook, 1978).



The term tinea was also used by Romans, meaning any

small insect larva. Also, the term referred to a group of
keratinophilie insects e. g., the clothes moths CAjello,
12740,

Ringworm was the popular term for any annular expanding
lesion, it was used by many dermatc:logist,s CRook, 1978 and

it was 2a combi nation of Greek and Latin terms CSabouraud.

Al phonse Devergie C17e8-1879) accepted that ringworm is
2 contagious disease caused by preduction of myceldium and
release of granules. Ernest Bazin C1807-1878) was one of the
first dermatologists to accept the de-rmat,ophyt.es as pathogen;
he published his monograph  on - ringworm reviving old term:

tinea CRook « 1978D.

In 1834, Remak examined materials from favus and noted
the presence of filaments resembl-ing a mold. He failed te
produce the disease on his arm by rubbing the organism on his
skin. Schoenlein in 1839 described the filaments as being
molds. David Gruby ci1841) isoclated the crganism of favus on
Potato slices and Succeeded in the Production of disease on
r-;ormal skin. Gruby CiB43 hamed the fungus microspor um
audouini to the fungus causing childhood ringworm refering

the name to his professor Jean Victor Audouin CRook, 1978D.



The credit for discover.ing the fungus of favus was gi ven
to Johann Schoenlein by Robert Remak, 1848, He named j4
Achorion Schoenleinij while Lebert nNamed it Oidium Schoen—~
leinii in the Same year. Also, in 1B4S Malmsten 2rected the

genus Trichophyton and described T, tonsuran. T. menta-

in 1B9O began his sSystematic and scientific studies on the

dermat,ophyt,oses. He accumul at.ed hig work in the velume “Leg

Teignes*" c1 810D, He adopted four generie rames for dermato-
rhytes, Micr oSpPor um, Tri chophyton, Epi dermc:’phy't,on and
Achorion. He publi shed after lLes Tei gnes, improvi ng the

Conant. Ci1o34) Propozed 4 botanic grouping based on
colony charar:t.erist,.i::s and clinical di seases. Georg Ciosa)
classified them according to the nutritiona) reguirments.
A“jello C1968) defined one Epidermophyt.on. 20 Tri chophyton and

14 Mircrosporum Species,



In 1950, Dawson and Gentles described the perfect stage

of Trichophyton 2jelloi. This lead to the rapid discovery of

DERMATOPHYTE CLASSTFICATION 3

Dermat,ophyte classification using the featyr es of
Spores  Cmacroconidi ald  served eventually ag a method of
definition. Three genera are recognized accor ding to the -

nature of macroconidia,. Those of t,richophyton are thin walled

thick walled and with five to twelve or more. septa. The wall
is roughened wi th pits or tubercle like .Prominences. In
Epidermophyton the macrbconidi tm is pear ~shaped, broadened
or rounded at itsg distal pole, thick walled and smooth with

up toe four septa [Find)l ay., 1979,

Thea dermatcphyt.es represent 39 closely related Species
in these three imperfect genera mierosporum, trichophyton
and epidermcphytcn. The perfect or sexual state hasg now been
recognized for 21 of the dermatophytes. Cleistothecia, which
are fruiting bodies or ASCocarps, are formed through the
conjugation of two compatible mat',ing types and Sexual spores

O ascospores are formed within these structures. The twe



: _:‘_Lh(e subdivision Azcomycetes. In genera), Nanniz.i.a corres-
ponds te the microspor um imperfect state and Arthroderma
.fcorresponds to trichophyt.on. - No perfect st.ate has yet been
"_=__‘-'round for the genus epidermophyton. The existance of a2
perfect, state for manry of the dermatophytes has allowed a
more defenite classification and identification of these

closely related fungi [Goslen and Kobayashi , 1887).

‘Ajello et al., <Cigam classified dermatophiytes from
the epidemioclogical Point of view into = groups according to

‘their natural host

'-'a) Anthropophtlic Species : are human pathogens and rarely

affects animal =,

transmitted from ani J_nal s.

c) Geophilic species Normally soil i_nhabitant. and may

infect man.

According te Ajello Ci978 the recognized dermato-
phytes are 39 in number, these include two Species in the
genus Epidermophyton, 185 in Microsporum and 21 in Tricho-
rhyton. CMoore and Jaciow, 1979 enly 12 species of

dermatophytes Produce most of the dermatophytic infections in




the world, These are - Epidermophyton flocecosum, Microsporum
audouini, M. Canis, M. gypseum, T?ichophyton concentricum,
T. mentagrophytes variant granulare, T. mentagrophytes wvar,
interdigitale. T. rubrum, T. schoenleinii, T. tonsurans,

T. verrucosum and T. violaceumn.

1) Morphology of Dermatophytes :

According to Lewis et al., C19583 when Epecimens
of a dermatophytes colony are 2xamined, wvarious vegeta-—

tive and reproductive forms may be distinguished.

i. Veqetative Structures ;.

1> Mycelium, hypae and thalus.
2> Pectinate bodies.

3D Racquet mycelium.

43 Neodular organ.

5D Spirals.

82 Arthrospores.

7D Chl amydospores.

ii. Reproductive Structures .

Reproduction occur by sexual Spores. These are
classed as macroconidia and as microconidia accord-

ing to size, shape and structure.



Old culture of dermatophytes tend to become
Pleomorphic and most dermatophytes mycelia regularly
undergo fluffy degenerative changes in laboratory
culture, with loss of identifying aleurjiospores and
Pigments [Emmons, 19341, This change may occur rapidly
as happens with culture of Epidermophyton floccosum
but it may be del ayved for weekz or monthes in some

Species.

Some dermatophytes tend to become pleomorphic from
primary culture. These changes hawve been shown to be
due to mutation and chromosomal abberation [Weitzman,

19643,

22 Cultural Characters of Dermatophytes :

1. Temperature, C; reguirment, PMH

Dermatophytes grow poorly at 37°C. The optimum
range of temperature framlaﬁ—BBOC.: This facter alone
may be responsible for lack of deep invasion by this

group of organsims [Robert and Mackenzie, 1979},

Dermatophytes grow well in aercbice atmosphere, and
low oxgen tension reduce their growth. As regard pH.
they tolerate a wide range of PH from 4-10 [Lewis et

al-. 19583.
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As regard moisture, the water requirment of fungi
vary considerably according to the species. Most
Pathogenic Species pf fungi grow best on semi-~solid
media. Fungi may remain dormant for yYears under artji-

ficial or natural conditions of drying, being capabie

of rewviwval with the addition of moisture, It is well

As regard 1i ght, the growth of der matophytes hasg
beern almost squal in absolute darkness, subdue ] ight
and bright light. Certain ultrawvi olet rays have an
inhibitory but not lethal effect . Roentgen rays and
radium have had 1ji ttle action as 1 ethal agent al Lthough
inhibitory action on certain fungi have been re]Sr oted

[Lewis et ai. » 19583,

organic nitrogen Source, so, the mixture of amino acid
provided by the keratin of the =skin is very =suitable as
a nitrogen sSupplement of dermat.ophytes. In culture

media the usual Source of nitrogen is Peptone which
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contains iner ganic compounds + variable amount of amino

in the presence of certain monosacharides of closel y
related structural formula suech as dextrose, levul pse

and mannose. Pigment was not produced when the onl Y

and other disacharides. trisacharides -and pol ysacha-

rides {fLewis et al., 1988).

Vitamin requirement are variable, trichophyton verru—
€osum will not grow in the absence of thiamine. While the
Species which do ﬁot have absolute requirement for this
vitamin may be stimulated by its presence [George and
Comp, 1957). Trichophyton Fubrum and trichophyton
ment.agrophytes are autotrophic. Biotin occasionally
stimulate the growth of microspor un. Trace of minerals
sSuch as ammonium, calefum, Zinc, iron, Copper, manganese,
Phosphorus and suj pher are needed for growth and repro-

duction [Lewis et 3). « 19883,

The following media are used for cultj vation ofr

dermatophytes

a) Dextrose agar [Lewis et a}l. » 1958),
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e)

i=

Modified dextrose agar l[lLewis et al., 1958)
If the Specimen to be cultured ig removed from a
grossly contaminated site, or if there isg diffi:ultly

in obtaining a pPure fungus colony without coincident

antibiotic i= advisable as Penicillin cz2o0 unit per
cubic centimeter CPCCD, streptomycin €40 unit PCO and
chlermycetin Co.125 mg PCC) are effective against
Species of bacteria, Cycl ohesxami de Cactidiene) is added
to suppres the growth of airborn mold. - |

Conservative agar : {Lewis et aj,, 1958)

without dextrose. The coleny is neither top luxuriant,
nor tLoo Scanty and characteristjics of the culture
remain constant.
Potato dextrose agar [Al—Décry. 1880)

It is used to stimulate Sporulation in moclds and

enhance pigment production by dermatophytes.

Corn meal agar [Al-Doory, 1980)

It is useful in studying the Spore form of dermato-

phytes.
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f) Rice grain agar [Al-Doory, 1980)
It is used Lo assist ip identificaticn of micro-

Sporum s=pecies when microscopy is inconclusive.

Two new Primary media have been devel oped which are

are both used on PH change caused by the proteclytice
activity of dermatophytes which jisg lacking in most
sSaprophytic Tungi {Rippon, 1982). The first is the ink
blue agar of Baxter [Baxter, 1985). The agar is blue but
4 colorless area appear around the garowing dermatophytes
col ony. The second is dermatophytes test media [Taplin et
al., 1969), the value of that media lies in ite ability Lo
inhibit bacteria and Saprophytic fungi which allows
dermatophytes tp pProduce alkaline metabolities that

changes the pPhenol red indicator from yYellow to red.

Antibiotic Production by Dermatophytes

Uri et al. cigs7 recorded the production of antj-

bictic Cpenicillind by dermatophytes in vivo, while Smi th

and they reported that ajll Producers were ei ther triche-
phyton mentagrophytes or Epi der moph yYten floccosum v and
that non preducer were aill tri chophyton viol aceum. Uri et

al, €i1987> demonstrated Penicillin production in fragments

of skin or hair from 21 of 25 Patients infected with
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dermatophytes. Youssef et al. (1978 described the
production of commonly used antibiotic by dermatophytes
fungi, these included, penicillin, ®G-aminopenicillanic
acid, and streptomycin-like antibiotic as well as a number
of unclassified substances, produced by representatives of

the species T. mentagrophytes, T.rubrum and E. floccosum,.

Toussef et al. (1979 demonstrated the production of
antibiotic Cpencillind in vive and described the natural

effect of this on the skin flora.

Pathogenesis of Dermatophytosis :

There are several stages through which the infection
progresses. After inoculation of host skin with fungal
organisms under suitable conditions as increased hydration
of the skin with maceration CHernandez, 1980>). The stages
include a period of incubation and then enlargement
followed by a refractory period and a stage of involution
CRippon, 1982). During the incubation period the dermato-
phyte grows in stratum corneum, sometimes with minimal
clinical =igns of infection. A rcarrier state has been
postulated when the presence of a dermatophyte is detected
on normal skin by KoH eScaminat.ion or culture C(Knudsen,
1978D. Once infection is established in the stratum
corneum, two factors are important in determining the size

and duration of the lesion. These are rate of growth of



is

the organism and the epidermal turn over rate. The fungal
growth rate must equal or exceed the epidermal turn over
rate or the organism will be shed quickly [Hernandez,

19802,

Dermatophytosis are worldwide in distribution and
differ from place to place, their prevalence is governed
by the enviromental conditions, personal hygiene and

individual susceptibility CRippon, i882).

Az regards the role played by mechanical trauma, it
was suggested that trauma is more effective in facilita-—

ting the minor continous friction, CAbdalla, 1971).

All dermatophytes are keratinophilic, but different
genera vary according to the kind of keratin they prefer.
Members of the genus Microsporum seem to prefer only the
keratin of skinm and hair and consequently Lhey rarely
invade nails. Epidermophyton =species invade skin and
nalls, but do not attack hair. Trichophyton species are
not fastidious, and will live on keratin of hair, skin or

nails [Myrvik and Weiser, 19883).

Keratinases and other proteoctytic enzymes are produced
by dermatophytes (Meevootisom ans Niederpruem, 1979). The

role of these enzymes in the pathogenesis of clinical



is
infection is not totally understood. There is an evidence

IVerma, i19665]. It was found that zoophilie Species are
pProducing more proteclytic enzymes than anthropephilic one
i e. T. mentagrophytes and T.viclaceum .hav'e a higher
protec) ytic activity than T.rubrum and Epidermophyton
floccosum, it may be related to the more inflammat.ory

lesion produced by them CMinocha et al., 1972>.

The patterns of growth of the dermatophyt.osis in
clinical picture Ce.g.>, in the skin, the infection
sSpreads centrifugally showing the classic “ringworm"
pPattern. The host reaction may be limited to Just scaly
Patches, toxic ecZema form eruption or even inflammatory '
reaction may occur CBeare, 1972). Annular growth are
Produced displacing hyperkeratotice papular or vesicular
borders with central clearing. It may be due to epidermal
turnover and may result in limiting dermatophyte infection
through the pProcess of shedding; the central area would
tend to raevert te normal Cheal edd leaving a clinically
cleared zone compared with the stij] active rim CBerk et

al., 1976D.

Infection of the nail occurs mostliy at hyponychium

resulting in hyperkerat.osis. raising nail plate ang
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nail with hyperkeratctic nail bed, Infectien may also
ococur in surface of the nai} Plate Cwhite Superficial ony -
chomycosis) or within the najl Plate itselr giving risge

to complete nail dystrophy CHernande:z, 1980>.

In ectothrisx tinea capitis; infection is confined to

growing cycle Canagen) rather than the resting cycle

stratum corneum Spreading al ong the scal P. The hyphae
produced, Surround the folii cular orifj ce, descend the
hair'sg surface, becomi ng arthrospores and penetrate the
hair cuticle at about mid Portion of the follicl e, then
Fenetrate inte hair cor tex, branch and descend to the
border pr the ¥ eratogenesis zone forming “"Adamgon's

fringe". The hyphae Segment into arthrospores which are

ectothrix Spores giving rise to gray, lusterless

aAppearance of hair CBeare, 1972).

Spores, filling the entire hajir shaft replacing the
structural stability of the hair, but in the lower portion

of the follicle the hair are Supported by the internal
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root sheath s=p they are broken Just below the surface

resulting in black-dot tinea capitis CBeare. 1972y,

The host’'s role in dermatophytes infectiong is
undoubtedly additive to the above Points ang should be

discussed Séparately.

rPhyte infections. Acute infections are usually short-
iived and an 223y to treat. The patient has gooa cell -
mediated immunity, short term antidermatophyte antibodies,
and delayed-hypersensitivity. In chronie 1nfections. t.he
infection js long term ang resistant tp therapy, Patients

have poor cel ~mediated immunity and immediate hyper -

prior sensitizations. These resistance factors in the
noni mmune individual include Serum, epidermaj proliferation.

and Phagocytesis which known A8 non specific réctors.
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However, the development of 2 heightened Fesponse to a second

infection indicates that Sensitization may also jlead to

NON SPECIFIC FACTORS AFFECTING FUNGAL INFECTION :

1.

3.

Epidermal baz;ier.

Serum contains A heat-labile dializable fartor [Roth,
19881 that is inhibitory to the growth of organisms on
skin IBlank, 1958]. The nature of this substancecs> is
unknown, but it is present in nonimmune serym. One such
factor is believed to  be transferrin [Hav, 1983]
unsaturated transferrin is inhdbitory te growth of
dermatophytes in wvitre, This effect can be reversed by
the administration of iron, and the mechanism may be a
competitive gpe invelving iron eszential  for hyphal
growph. Transferrin ig Present. in lpow concentrations in
Sweat as well as in serum ‘and can be elaborated by

lymphocytes [King, 1975).

Fat&y acids in sebum :

capitis at this time [Beare et al., ig7e). The effect of

fatty acids on fungi is complex, for instance, medi um



Specisyg, However , the shorter chain compounds are
inhibdtory to the growth of dermatophytes in vitrop, and it
has been Suggested that Ltheze compounds  have alse an

irhibitory mechanism jin vive [Abraham, 19753 .

Epidqrmal Proliferation :

The epidermis is continuously desquamating. Cany

the process of desquamation. any factor that induces jinp-
creased epidermal Lurnover would favor the host (Berk et
al., i1g78). The mechanism that increase epidermal turnp-

ovVer is unclear. Likely, antigens diffusing down from the

......................................

Compl ement can be activated by IgG or IgM after
antibody interacts with Speacific antigen and can be
activated by an alternative Pathway by interaction of the

cell wall constituents with compl ement, component.s that



stabilize Ca convertase, Activation of compl ement. Ferhaps
damage cell walls directly or induce inflamatory cells to
injure the invading fungus [Swan et al., 1983). The role
of complement in host defensé against dermatophytic fungal
infection is uncertain compl ement may play no role when
the infection by dermatophytic fungi is confined to the
stratum corneum. If the fungus invades into the epidermis
complement has access toe the dermatophyte, and complement
activation can occur, This activation and the resulting
influx of Pol ymor phonucl ear leukocytes may stop fungal

invasion {Dahl and Carpenter, i1gs6].

SPECIFIC IMMUNE RESPONSE TO FUNGAL INFECTION :

I. Humoral‘immunity s

Antibody is formed during the course of dermatophyte

infection in animal apd human [Hay, 19858). In human
infections the Prevalence of antibody may be low. Al t hough

they can be demonstrated in the majority of patients with

Ffavus [Grappel et al., 1972} or tinea imbricata [Hay et

al., 1983], both of which are chronic infections. The
detection of antibodies varies with the methods used, and
Some normal, non  infected individuals may also have
antibodies to the organism [Hay, 1g853, In human
infections, all classes of antibodies aAppear to be raised
fKaaman, 13813, The detection of antibody in serum may be

affected by two factors. First, it has been shown that



Some antibodies 1o der-m:at.ophyt.e fungi have an affinity for

epithelial tissye [Hopfer et aj. « 1975). Second, sonme

antigens. For instance +  T.mentagr ophytes contai ns  a
gl ycoprotein that cross-r facts with human i Soantigen A
[Young and Roth, 1g97g3. It is possible that this a3 ows
the organism te evade detection becauze j4 may ‘be

identified as “host « [Hay, 190853,

Specific IgG antibodi eg towards dermatophyt,es are
found in ©0% of patients with inflammat.ory follicular
dermat.ophytosis:. in 62% of patients with tinea pedis and
in 28% of Patients with chronjie T. rubrum infection. The
results of fo]..low—up investigations indicate that the
antibody formation is transient in patients with acute
lesions and Persistant ipn those with chronic lesions.
Specific IgE antibodies towards T.rubrum are Present jipn

Patients with chronic T. rubrum infections [Svejgaard.

1986) .

It hag .been shown that Patients with de—rmatophyt,es
infection caused by Trichophyt.on. Microsporum and Epider-
nophyt.on produce IgM antibodies that bind to intra-
celiular substances, Antibody ig Seen in acute ang chronie

.infec:t.icn. is present in low titer and is removed from
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Serum samples by absorption with fungal myeclium CAhmed,

issz) ., Enzyme-linked i mmunosorbent assay (ELISA) was used

important factor in the Pathogenesis of dermatophyt.osis
[Lee et a1, 1988]. [Seeliger, 19B2)> pointed out. that
serological techniques have not been of value for diagnog-
tie purposes due to the cross—reactivity of some dermat.o~

phyte antigens with those of other microorganismn.

injected intradermlly and the injection site observed
after 30 minutes and again after 48 hours. If delayed
hypersensit,.ivit.y to this antigen exists, the skin test
site becomes inflammed ang indurated wi thin 48 hours, ir
delayed hypersensitivit.y i=s absent, ngo inflammation or

induration is seen [Dick, 19793,
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Delayed hypersensitivity to trichophyton antigen often
develops after infection with dermatophytes. This has
been studied by infecting volunteers, Different Ppeople

react differently. but the usual response documents

chophyton mentagrophytes. the infected site appears

slightiy inflammed with Scales put g relatively asympto-—
matic. At this sStage the 48 hours trichophytin sSkin-test
reaction is hegative, Betweee one to five weeks after
infec£ion the infected sites suddenly become intensely
inflammed and pruritic. Trichophytin skin-testing at this
time ig Positive, Del ayed hypersensltivity has devel oped
to trichophyton antigens. Following devel opment. of
del ayved hypersensitivity. lesionsg stop enlarging, cultures
often fail to isolate fungus, and sSpontanesus re=zolution

of infectiosn usually occurs [Jones et al., 19741

the site of infection become intensely inflammed within two



and provoke primary sensitization, fol lowed by clonal proli-
feration of lymphocytes capable of reacting against tricho—

phyt.on antigen. These 1ymphocytes interact with antigen from

dermatophytir: infection. Since the lymphocyte does not have
access to the sStratum Corneum where the fungus jis growing, a
direct Cylotoxic effect by lymphocytes on fungi is unlikely.
Soluble medjatorsg may be involved,. The effect nay be non-
Specific. Inflammation could increase the speed of epidermal
turnover =o that the infecting organis=ms are shed in the
exfoliated Scales; alt.ernat.iveiy. Specific cytotoxi - factors

el aborated by 1 ymphocytes might be inveol ved, or the oedema

fartor to exart an antimicrobinl effect, [Jones et al., 19743,



HYPERSENSITIVETY TO DERMATOPHYTOSIS CTRICHOPHYTIN REACTYON) ;
The "Lr.i.chophyt,in" Teaction e the termy Used for

cutanecus hypersensj Ltivity tg de-rmatophyt,e antigeng injected

int.radermaly in  humans or exXperimental animalg, Both

Immediate hypersensi tivity Appears  jp chronj ¢ .inf‘ections.
eSpecially those due to T. rubrum, The Cutaneoys Freactivity to
"Trichophytin" becomes APparent 7 o 10 days after inf‘ect,.ion.
After healing. the reaction remained Positive for Uup te =3

Years, The "Trir:hophyt,in“ reaction jg c:harac:t.erized by a



The commercially available *trichophytin® Preparations
are mixture of crude extracts from dermatophytes and vary in
Lheir composition. Purifjed antigens are more Sensitive than
commercial materials. There is no firm relationship between
infecting Species and the Species from which the antigen

extracted. Furthermore. the preportion of dermatophytosis

phytin was 1ow, reaffirming the di agnostic limitations of

this procedure fHanifin et al., 19743,

TESTS FOR T-cell FUNCTION :

Several tests that are of value in assessing T-cell

function avajlable for clinical use. These include

i. Latgral roentgenogfams ofm{ﬁ? chesf

To demonstrate the Lthymic sShadow. Retreosternal radio—~

lucency Suggest thymic deficiency [Hong, 1979).

2. Peripheral lymphaqyte_coynt_:

Normally, more than 1800 1 ymphocytes. mm> are found in
the peripheral biood, Marked drop in this count may

sSuggest immune der angement, [Hong, 19703.

ad Der]l ayed hxgersensitivitv skin test top common antiqgens

—

[Palmer & Read, 12743,
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Several anti gens are known to induce a del ayed
hypersensitivity' skin reaction when injected intra-
dermaly. These in cCommon use are Purified protein
derevative CPPDD, candida albicans apd numps. Failure
to react to these antigens Suggests, but neot concl udes,
impairment of cell -mediateod immuni ty.

b Skin reaction to phyto baemagqliutinin CPHAY .

PHA is 5 lectin derived from the kidney bean

CPhaseol us riulgasisd, It is predominantly stimulates
T. cells. Normal subject respond, without Perior sensi-
tization to an  intradermal injection of PHA with
erybtherma and induration at 24 hours. It has been used
4% a simple test for cell ~mediated immunity in children

[Douglas et al., 19783,

¢ Contact Sensitivity X
Certain chemical e.g. : anitrochdorobenzene CDNCBD,
wvhen applied to the skin result. in T cel} Sensiti-
zation. After a period of 2-10 days, challenge dose
elicits a skin reaction of the del ayad type. Failure of
Sensitization indicates a deficiency in cell medi ated

immunity [cataloma et al., 1972).

4. zhixmphocytes count

This can be performed by one of the following

technique :



a.
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E.Rosette~?ormin cells CE.R.F.C.3 : Clontal et al, ,
o= slpriming cells i

1972

cells ipn 5 refrigerator 4% for at least 1w hours
lead to the formation of rosette, so that the rezulting

count. indicates T-cell number .

SRBC with 1lymphocytes only for a brief perjiod during
centrifugation and measuresg "active E. rosetties*. The
latter are formed by Subpopulations of T cells which
have “high affinity" receptors for SRBC and which may
be aitered in number op in their capcity to rosette

with SEBC in disease states,

incubationd may be clinically significant CHenry.

19840,

I unofl uorescent, techni que i [Stites, 1387

Ant i human—thymocytes antisera Prepared in rabbit
is incubated with lymphocytes. This is fol lowed by the
addition of fluorescent compound resulting ip a

Sensitive tracer with unal tered immunologic reactivity,
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Immunofl ucr escent is essenti ally a hij stechemical or
cytochemical technique for detection and localization

of antigens.

~iast transformation (Stites, 10873

The stimulation of T-lymphocy't.es by a nen Specific

nitogen like phyto haemagglutinin CPHAY results in a

nuclecli. Also, their is increase in cytoplasmice baso-

Philia and Vacuolizatjon.

Fo.llc:swing antigenic stimulation =mall 1l ymphocytes

CMI eells that regulate immnune response. The degree of
stimulation is measured eithér by the Percentage of blast-
like cells or by quantitation of incorporated labelled

thymidine added to the cul ture.
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2 normal T.cell function. They can be identified by their

ef fects,
The migration—inhibition tests is the most popular of
these tests, Normally, leuvcooytes migrate put from

cappillary tube ip the form of “Fan Fachjon®, In peri-

pProvide both the responder cegl] CT.lymphoc:yt.es) as wel)
as= the indicator cells Cpol ymorphs and macrophages)
{ Thompson, ig773. Migration inhibition factor is the
first 1 ymphokine described. It is a Soluble factor, the
an.tigen induced Production of migration—inhibit,ion factor
require a state of invivo hypersensiti vity of the host to
that antigen. However, mitogens such as PHA can induce jts

release in culture without Prior sxposure [Rocklin, 19783 .

hist.ocompatibility antigen of the doner, on mixing, an

interaction ocCcurs  which invol ves intimate binding of

effector to target ending in death of latter cel}. The



DIAGNOSIS OF DERMATOPHYTOSIS :

Since the diagnosis of ringworm infection by purely
clinical means is not always pPossible, and gince the identify
of the causal fungus is important both epidemiclogir:ally ancd
for purposes of treatment. Both direct and cultural exami na—
tions of selected materijial should be made whenever possible

(Young et ai. » 1982,

are =zo variable that diagnesis on this base alone is

unreliable. The presenting signs and Symptoms are often

determined by the infecting organism, the =site of
infection, the pPatient’s immune response and treatment

INath and Agarwal v 1972).

The dermatophytic infections can be manifested as

1. Tr.neaCczp:.t!.s CRingworm of scal Pl
Tinea capitis incl ude dry, sScaly lesion of the
sScalp stimulatj ng alopacia areata because the hair are
broken off + either below the Scalp surface "Bl ack dot
ringwoerm" or 1~-2 mm Above the surface 'greypatch®, it

also cause deep inflammatory boggy lesion known as

“kerion* [Rippon, 1882).
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Tlneacorpor:.s CRingworm of the body, tinea circinatad.
It is characterized by a circular lesioen with
varing degree of inflammation and maintain its circular

pattern by a uniform rate of radja) Ccentrifugal)

Iﬂﬁfgnfﬁgif CFoot ringworm, Athlete’ s footd
Infection of the feet or toes with a Species of
der matophytes Presents  jitself jpn sSeveral ways asg

itching, Pain, foetid odour or it may be symptomless

T:.ne_cz Lruris (Ringworm of the groind
It began as erythematous, scaling or vesicular
pPatch that Spread Peripherally and clears at the center

with well defined edge. It may be acute or chronic but,

usually severe Pruritis develop [ Domoukes, 18711).

Tr.neamgntm Cdermat,ophytcsis of the handd

It may take Several different clinical forms, as
hyperkeratosis of the palms and fingers Cusually uyni-~
lateral), crescentic exfoliating Scales; circumseribed
vesicular patches, Papular and follicular scaly patches,

Al so erythematous Scaly sheets on the dorsal surface of

the hand [Nath and Agarwal, 1972].



34

19853 .

There are two clinical t,ypes-—deep Cnodular) and
Superficial Cerusteds which caused Partially bald

Patches witp .f‘olliculitis. The Superficial crusted

.......................................

adjacent tgo infected skin are most, f‘re-quent.ly invol ved

CEmmons, 1970), So, onychomycosj < is more common in



IT. Laboratory diagnosis :

It is the routinelly used, s=imple and inexpensive
methods. In which the skin, hair or nails are removed
from infected areas and placed onto a microscopic slide
to which 1-2 drop of 20% KoH are added and cover slip
is applied. Gentle heating or keep it at room
temperature for C15-200 minutes to dissolve cellular
materials leaving the hyphae and Spore more eagy

identificable [Rippon, 1982).

Because nail tissue is very bhard to obtian a good
direct miecr oscopic examination, it may be necessary to
incubate the pleces of nail for half an hour in KoH

30% [Bulmer, 1983].

For all types of Specimens, hyphas must be
differentiated from other artifacts. These include
fibres of cotton, wool, and synthetic materials, fat
droplets, and “mosiac fungus*. Mosi_ac is a network of
materials including cholestero) crystals, which is
deposited arcound the priphery of keratinized epidermal
cells, It can be seen to follow the outline of the
cell but not to ge through it, This observation
together with the lack of internal organells, differen-

tiates it from true hyphae [Sinski, 1974).



Material from suspected cases of mycotic infection
should be cy3 tured, even though direct examination of

the materjial is negative CHNielson, 19B1). Because

an easgy procedure, it jg advised as 5 Toutine part of

dermatol egic examination, Inoculation should be made

Sample (Beare, 1972) -

The standard media for pPrimary isolation of
dermtophytes is Sabouraud's dextrose agar CS.D.A.)>,
containing cycl oheximi de CActidione) in a Concentration
of 0.1 to 0.4 mg per ml to Supresses the growth of most
sSaprophytic fungi wi thout. affecting the growth of
pathogenic dermatophytes. The various antibacterial
antibiotiecs used include cl;;loramphenicolco. OSmg per mi>
or auresomycin CO.{ g per ml); bhoth are satisfactory.
Crowth is relatively =low; usually ten days teo three
weeksg are required at the optimum tempraturesg
(E2B-28°%>. When the growih becomes evident, identj-
fication of dermatophytes require careful obs=rvation

of gross coleni al morphol egy and micr osSCopic exami-
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cotton blue mount.ing. These Prepared slides allow the
visualization of  spores, conidis arrangement , and
mycelial appendages, During macroscopic examination of
culture, the media usged, date of 1noculat1on. rapidity
and luxuriance of growth should be noted. Microsporum
gypseum grow in about 3-5 day=, M. canis in about 5-10
days while T. violaceum grow  about 15-20 days and
T. schoenleini in about 30 days, The surface configu-—
ration of the colonial growth ajids the diagrosis, as it
may be rounded M. gypseum , downy CM.audouinii), flat.
CT.persicodorD. folded or cerebriform 7. sSchoenleinji
& T. Soudanensed, The margin or colony may be sharply
defined or may fade inte the medi um, The texture of
colonial growth may pe cottony CM. canig) gl abrous
cT. violaceum), Powder (T mentagrophytesy or woxy
CTZs:hcenleinii and T.verrucosum). The colour of the
colony and the medium i{is an important feature andg aids
identificaticw: of dermatpphytes- A vioplet color of
both col ony and medi um ig characteristje of
T. viclaceum and a yellow - erange colony is Seen in

M. canis [Myrvik and Weiser, 1981),

During Microscopic examination of the colonial growth,
the varjious vegetative and reproductive forms should pe

noticed [Delacretaz et a)., 1978).



1. Yegetative Forms : [Hartmann & Rohde, 19803 Cas in Fig. 1>

I.

materials, which may be septated Or non-septated or may
be present in small or large masses.

Are mycellial formation, forming series of lateral
bads in comb-tooth fashion. They are characteristic'of

M. oudouni , T. schoenleinii and T.mentagrophytes.

it is rounded, balj} like Structure formed from a
mass of interwinded hyphae, it is seen in M.gypseum.

T.mentagrophytes and in other Specjies,

They resemable reindeer horns and are usually seen
in T.schoenlednii.
Spirats :

Cork screw like turns of mycellium Sgen in older
Fluffy pPortions of T.mentagrophytes.

A modification of the hyphae with thickening of the

walls in short Segments. It may bccures singly or in

series,
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These are large, thick walled Spores which obser ved
along the course of hyphae at its termi nus or on 2
lateral branch, Particular] Y in T.schoenl eini or

candida albj cans and E, f} oCccosum.

Reproductive structures

A sesual reproduction occur by conidia which are

)!ar:rocont du:z : THartmann & Rohde, 19803 Cas in Fy g. 2D
In tri chophyton Species they are Poorly devel oped,
thin walled, smooth, cyYlindrical with 4.8 transverse

septae and are Produced in few number

In Epidermophyton Species the macroconidia are pyri-
form or oval, broadened and rounded at their dista) poles
with smooth thick walls and an overage of four Septae.

They usually eoccur in clusters,
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//:J\_/’—%" T

' Pectinate organ | Central chlamydospores

+ Raquet mycelium Nodular organ

- Terminal chlamydospores ~ Spiral

Fig. (1) : vegetatipe form
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T. mentagrophytes

=

Favic chandeliers

r

E. floccosum

~_Fio. (2Y: Spmp macraranidia

41

S@g> <D

M. audouinj

syg»:

M. Gypseum

M. persicolor -
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T. rubrum
T. mentagrophytes

Fig. (3) : Some microconidia
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Htcrocontdza Hartmann & Rohde, 19803 Cas in Fig. 3

They are Small, rounded or oval spores may occuring
singly or ip grape like clustersg, they are present in
most nicrosporumn and some trichophyt,on Species and may
be abgsent in others as T, violaceum., T. verrucosum, T,
schoenleini i and Epidermphyton [George et al., 19573,

NANAGMENT oOF DERMATOPHYTE I NFECTIONS :

* Therapy :

The dermat.bphytosis are often self-1imj ting alter-
hativelly Lthey may persist for many years, Patients with
sSevere or disfigur-ing lesions require Prolonged ora) treat-
ment with Griseofulvin or the aj) ternative drug ketoco-
nhazole. Miconazole ang clotrimazole are most effective

agents for topical treatment. Since tinea Pedis is made

audouinii, the organisms are transmitted from one child to

another , especially by contact with caps or other heavi.ly
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MATERIAL AND METHODS

CASE MATERIALS -

Group A
—_

Group B .
—_—

Consists of BO pPatients Cas) males and 32 femal es.

Their Ages ranged from 2-82 years with differ ent
types of der matophyte jnf ections as they were
diagnosed «iinj cally, 14 patients wi th tinea
capitis, 15 wi t,h\ tinea cirej nata, B i th t.i nes

pedis, 7 with tinea cruri=s, B with tines manuum, =

with tinea barbae and B8 W th onychomycosi .

These Patients were attending the Derma.t.o_lcgy

and Veneren) gy. Out Patient Clinic of Benha
Universi ty Hospitals between the Period from

December 1991 Lo August 1909z,

and not under immunosuppressive drugs e, g- cortico-

steroidg therapy or Prol onged antibiotice therapy.

¥e have twe main objectives for our study

Ad Laborat.ory diagnosis of dermatophyt,es infection,

B> Immunological study for testi‘ng T.cell function.
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A Laborat.ory diagnosis of dermatophytes infection :

ad

bo

Samples were taken according to [Roberts and

Mackenzie, 1986] Scrapings were taken from the definite

prior to use, for Lhé tinea circi nata and tinea cruris.
For tinea Pedis, flamed epi l'ét..i on for ceps was used to
Pull away the outer debris and macerated tisspye From
the sole and i nterdigital Spaces. For tinea capitis,
hair is plucked together with Scraping of the sScalp

surface. Najils were cut back approximately ag possible

wrapped up in folded Paper _ The samples were labelled

by the number of the patients.

Direct microscopic__._exami{aat ion : IRippon, 198231 .

Some of the collected material was soaked in feow
drops of 20% Potassium hydroxide solution C(XoH> on a
=lide and covered with 3 cover =slip. The Preparation
was heated gently short of boiling as this Precipitates
KoH crystals. The s=slide was allowed to cool few
minutes before examination. The potassiuym hydroxi de
clears the Specimen Ci. e keratinized cells are ren-

dered transparent 2o that the fungal filaments and



Spore=z are easier to Sseed by digesti ng pr oti enaceous
debris, bleachi ng pi gments and looseni ng the sclerotic
mat.éri als without damaging the fungus. The preparation
was the:f: examined by the low and the high Power of

light microscope for the presence of hyphae and

-

arthrospores.

e) Culture of Lthe specimens [prevost, 1983331 .

Fungal culture Provides a definitive diagnosis and

MEDIA USED FOR ISOLATION AND IDENTIFICATION OF DERMATO-

PHYTES :

1) Sabouraud’s glucose cycloheximide chloramphenicol agar

IRippon, 1982).

Ingredients of the medium :

Gl ucose . 10.0 q.
Peptone 10.0 g.
Agaf 15.8 g.
Cycloheximide 0.4 g.
Chlorampheni col 0.05 g,
Distilled water 1000 g.

pPH : 5.8 - 5.2

Addition of cycloheximide CActidi ocne? to the medium

Suppress the growth of most Saprophytic fungi and
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chloramphenico} Suppress the growth of bacteria. The
medium was Sterilized in the autoclave at j124° for 18

minutes,

Dermatosel agar (Dean & Haley, 1982)

ingrediente ef the mediup -

Dextrose £20.0 g.
Mycological Peptone 10.0 g.
Agar 14.8 g.

Distilled water 1000 mi.

PH B.8 - 8.2

We added 2 vials of antibiotic Supplement re-
consistituted with B ml acetone, cycloheximide 0. 4 g-L
and chloramphenicol 0.08 g-L., then they were mixed
gentely and sterilized by auvtoclaving at 115°C for 15

minutes.

used Cbiomerieuxd. Thisg mecium developed by Taplin et
al., Ci1oBD). It contains cycloheximide to SUppress

contaminant f ungi. Chlortetr acycline and Gentamycin to
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Ingredients of Dermatophyte Test Medium CDTM>

Phytone 10 gm.
bPextreose 10 gm.
Agar agar 20 gm.
Phencl red 1 ml.
Cycl oheximi de 0.5 gm.

Gentamycin =ulphate 100 pur/ml.
Chlortetracycline Hel 100 H-ml |
Distilled water 1000 mi

PH B. 5,

Dermatophytes growth was identified according to

Conant , C1971> ag follows

This constitutes a fundament.al eriterion in the
identification of the dermatophyte colonies, The

'texture. Appearance, colour of the surface were

noticed.

Iy

Microscopic examination of suspected growth :

Eﬂﬂ?ﬁimﬁfﬁﬂﬁﬂfﬁE?Rm9£m§£2£25§m£££ﬁ§ ......
A portion of the colony was removed by stiff-wire
needle and placed in a drop of lactophyenci cotton blue

On a slide and teased apart with two Sterile needles.
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and examined under the low and high powver of the

microscope.

=lip, for examining the fungal Preparations, it was

composed of

Lactic acid 20 g.

Glycerine 40 g.

Distelled water 20 mi.

Phenoi crystals 20 gm (melted in water bath

before wej ghingd,

Cotton blue Cor rethylene blued 0.05 q.

Preparation :

Placed in dropping bottles.

The following Structures was important for

Microconig: a

Small , Single called Spores, oval, rounded or
P=ar shaped, bornpe along the Tide of the mycel i um

or terminally in grape iike structures.
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Macroconidr s K

large septate Spores which vary in size,

form ang character of their walls.

Chlamydosmreé * Thick walled Spores, intercal ary or

terminal .

Arthrospores

A =sexaial Spores formed by fragmentation of

the myceliun,

Inmumological study for testing T-cell function of

Patients with dermatophyte infections :

Bl cod Samples were taken from the patients and control
gQroup on heparin free of Preservative under a septic
precaution to separate 1lymphocytes which weres tested
for :

1. Numerical evaluations of T.lymphocytes using E.rosette
technique.
2. Lymphocyte function by blastoid transformation assays,

using phyLohaemaggl utinin CPHAD mi togen.



1 EROSETTE_TEST -

T.cells were counted by E. Rosette methods [Hudson &

Hay, 19783

Lymphocytes were separated fr ©Om  peripheral venous
blood by Fj col “Hypaque gradient techni que [Follwi ng the

- methods of Boyum ¢3 LBEBD |
This method need
A. Preservatjive free heparin (Sigma Chemical Co. >,

b. Hanks bal anced salt seluticn CFlow Laboratories).

d. Sterile Pasteure pipeties CBiomeriex).

e Sterile centrifuge tubeg,

PROCEDURE :

1. S m freshly heparinized {:aloc:d waere diluted with egual
volume of Hanks solution.

2. Carefully, we overlying B ml. diluted bl ood on 4 ml.
Ficoll/Hypaque gradient without allowing the solution
to become mixed, by keeping the Pipette against the
tube wall 5~10 mm. above the r3 tid mnensicus,
Cenirifugation at 2000 rotation Per minute Cr.p. ;. > for
=20 minutes, at room Lemperature. the lymphocytes would
be localized 4% a whitish layer on the upper meniscuys

of gradient solution. Usji ng fine pasteur Pipette, We



hanks sol ution.

Trypan biue exclusion test [Boyse et al., 1964) was
used to determine the number of viable cells jp the
original Suspention. The cells top be counted are gently
Suspended in the medium, and O.% ml  of the Suspension wasg
added to 0.1 m of O, i6% solution ofr trypan biye C=igmad
in 4sot.on1c saline. Thes Suspension was then inr:ui:at.ed for

10 minutes at 37% and the number of viabhle cells counted

in a haemacytometer within S min. after incubation,

B. Preparation of sheep red blood cellx :

Pended by a pasteur Pipette and centrifuged, the
washing wasg repeated twice. If hemolysis was observed,

the blood was discarded. A 1% suspension of sheep red




cells was prepared by mixing 0.02 ml of packed cells

with 2 mi Hank's Solution.

C. Rosetting techniqge CAccording to Hudson 2 Hay, 1978>.

1. 0.1 or lymphocyt,es suspension was pipetted into a
¥asserman tube and 0.1 ml SRBCs was added two repli-
cates was done.

2. The 1ymphocytes were mixed well with SRBCs by centri-
figation at 1000 r.p.m. fop 4 minutes at 4°c.

3. Without resuspending the deposited cgells were {ncuy-

bated in jire overnight.

D. Counting rosettes :

The cells were gently resuspended and 1ymphoecyte

wer e inspected for a rosette formation in a haemocy-

2. LYMPHOCYTE BLAST TRANSFORMATION [Stites, 1887;
e 5 DEAS T TRANSFORMATION

REQUIREMENTS

This test needs

1. Heparinized bl ood, free ofr Preservati ve CSigma

Chemical).

2. Hanks ba] anced salt solutj on CFlow Laboratori es),
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3. F'.tc:oll/Hypaque Ssolition CFlow Laborat.ories).

4. 20% Fetal calf =erum CFlow Laboratories).

5. Phyto heamgglutinin CPHA CDifico).

B. R.P.M.I. 1840 medium CRoswell Park Memorial Institute
medium CGibiep).

7. Sterile o rounded botton tissue culture plates.

B. Giemsa stain.

METHODS : ‘

1. Separation of v.i.'al-::le lymphocytes on Ficoll /Hypaque
dradient as described previously.

2. The lymphocytes were Septically washed twice and the
concentration was adjusted to 2 10° ml. in PRMI 1840
medja, Supplemented with BOO urmi. Pencillin, 0.1 mg.
st.rept.omycin. 1% cL glutamine, 25 H4m Hepes buffer and
20 fetal calf serum.

2. The 1ymphocyte wvere plated in triplicated in steri} om
rounded botton tizssue culture Plates.

4. Phytohemagglutinin CPHA) was ysed in Varying concent-

ration 5.0 Hg/culture, 2.5 Hg” culture and 1.28 ug-

culture, added to the lymphocytes.
Cell culture were incubated at 3’?"(‘.’ in 8% C°2 atmos -
phere for 72 hours, at which time mitogen produce their
maxdimum effect on DNA synthesis.

After culture, many films were =tained by Giemsa and

average Percentage blast, were made,
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STATISTICAL ANALYSIS

Statistica) analysis of the regults were carried out

as the f‘ollowing formula - CPipkin, 1984).

Mean Yalue

_ X
X = ————————
n
where - X = Sum of obxer vation,

n = number of oh=ervation.

Standard Deviation (S.D.) : 7

Where ox - ¥52 = sum of =square of the difference bet ween
each obgervation X5 and mean value al}

observation ¢ }—D .

T-test :

The best pf significance between 2 means :

N - N
4 2
T =)
€S.D>2 (s, D >3
—_t —
n.l n2
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wvhere - Mn = mean value pf Sample 1.
Mz = mean value of Sample 2.
nl = number of cases in sample 1.
nz = number of cases in sample 2,

s. Dl = Standard Deviation of Sample 1,

= Dz = Standard Deviation of sSample 2.

table.



