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INTRODUCTION is negative in 7 days, The identificr- :

Trichoyhyrcn rubrurn is rhc most

frequently found specics that causes

Dermatonhytosis in Bangkol (l ), 96;"*
Mai 

(2) and othor geographic regions

t3'd5). 1615 might bc due to anrhro-
pophilic and cosmopolitan propertics

of this organism. As described in

Beneke's Medical Mycology Matnuat(6)

T. rubrum prcduces vitvety to couony
colony 'with reddish to rose- purple

pigment on the reverse side. Micro-
scopic characteristics consist of numerous

clavate microqonidia, cl omydosporcs,

racquet hyphae and nodular bodics.'

Macroconidium is thin walled. 3.8 crlled.
Physiologically T.rubrum produces red
pigment on potato dextrose agar and

cornmeal dextrose agar and does nor
pcrforate autdclaved hair., Urease tesr

lion of this spccies, however, is noq an 
.

easy t4$. Batabanoff(7) poiqted orrl,i
that T.rubrum was the narkcdly,.'
variable species which had many.l
morphological forms between granulrr.
with complete typical conidia and fluf$.

variants of T,rublum have been found i
in many parts of tho nrorld as b;
lndia 

(8), 61;1s116 (9), Eongkong cl0)'i

and New 2.u1rn6(ll). Besides, biodr;
emical chdracrcrisrics of this sfecfl
are not, some what, reliable for iden-..

tification. Thammayya 'er al (12)

a conrradictory report that
gave positive urcase test

instead of negalive one.

T. rubruri,,
in 7 9ays.

, This paper reports oorphological
and tiochemical variatisns of 53 isola- .

tes of T.rubrum which were

Thailandr



- from patients at Chiang Mai Hospiral
including .their sensirivity to some

, anrifungal drugs and tbeir enzvmatic
.. activities.

Materials and Mcrhods

The fungi were isolatcd frorn

,i, p6tien6 of Dermatophytosis ar Chiang

,' Mai Hospitat' Chiang Mai, ThaitanrJr

: . from January 1974 to March 1975.

,, Mycosel agar plaaes (BBL, Dvision of
IlioQuest, Cockeysville, Maryhnd 2 1030)

were used as mediud for the

. isolation. Trichophyton rubrum was

identilicd according to Beneke and

Rogers (6) morpholoSicalty -and then,

transferred onto Mycosel agar slants

, at foom tempcratufe for fu her
erpgriments a! follows.

. Colonial texrures, topography and
pdgmeotation were observed and recorded

at 4 weeks on Mycosel agar plat'es

which carcfully scaled wirh masking

rrpe.

il:U!9,,*""P!s =ueg@
., Slide culture was made for each

fungal isotare. All such specific
structures ae macroconidia, microconidia

" €tc. .were examined within a period of
60 days.

, Biochcmical tests
:.-i-_'_--

[. [J1s35s qs51 ( 13)

Each isolatc of T.rubrum was.
grown in modified Christensen's urea

medium. Thc test'was positive when,t the agar medium turning red within 7
days'

B. Pigmenc producti''n. in potato de-
xrrose agar

Growtb of each isolate on potato

dextrose agar piate {Difco Laborarory,.
Eetroit, Michigan) were observed for
pigment producrion wirhin I period of
30 days.

C. Hair perforati6ll ss51 
( 14)

, Fragment ol infant hair in 25'
.ml ol sterile distilled water with a-
small amount of l0% stcrilized yeast

extract solution in a petridish was

inocutated with each ot' rhe frinei.
'a

Hair perforarion was observed within .

28 days of incubation at room tempera-

ture.

D. Growth on casein ag11 {15)'

. Cascin agar (Difco Laboratory, ,

Detroit, Michigan) was used ro test

rhe ability of each fungal isolate ro

Srow on this mcdium in comparison.
wi(h that on Sabouraud agar

ln vitro drug susccpribility rest.

Different concentration ( mcg/mh
or mcl/ml) of Griseofulvin (Glaxo- '



l.a6.' I ot,

Vidtryasom, Thailand). Ezon T L 
ya -

manouchi Pharnt, Japan), Mycosynalar
(Protochemie, Switzerland) and Canesten
(Bayer Lever Kusen, Germany) were
tncorporaled each into a ser of Sa-
bouraud agar slanrs. A unifornr
rnoculum of the rested lungus abour a
pin head size was transplanLed onto
each of rhis medium and observed for
growrh within 30 drys with a conrrol
growth on Sabouraud agar without
antifungaldru8. Minimunr inhibirorl,
concenrration of cach drug against
each isolate of the fungi was recorded.

Study of enzymatic activities in culture

medium

Afrer a pure culture of rhe
fungus had been grown on Brain Hearr

Infusion agar (Difco Laboratory, Derroit,
' Michiganl for 3 weeks ar 25'C, a

small plug of medium lmm, from
thc colony edge was removed with
the use of I cm. diameter cork borer
to oblain a Constant amount of apar

medium. Two of such agrr plugs

were put into I ml. of cach of the
substrales. Enzymat:c acriviries were
stopped after lwo hours ol- incubarion

in rvater bath ar 37'C by the addirion
of l ml Tris bul'fer pH 9.8 ro each

of'the substrate tubes. Enzymatic activirY
was directly proporrional to free pa-
ranitrophenol released, which was

. measured with Coleman Spectropho-
tomerer (.Modet 6/35) at 410 nm, rhe

actrriry was expressed as optical
density (OD) per trvo plugs per rwo
hours multiplied by 1000.

\ The substrates used were:-

Paranitrophenyl A-D glucopyranoside
(05mglml in 0.1 M acerare bufler
pH 5.4)

Paranirrophenll B-D gtucopyranoside
(0.5 mglml in 0.1 NI acetare buf fer
pH 5.4)

Orthonitropheny I B-D galac,topyranoside
(0 5 mg/ml in 0.1 IU citracre phosphare

buffer pFI 7.0)

Paranilrophenvl phosphate

{0.5 mglnrl in 0.1 Nt Tris HCI buffer
pH 8.6 lbr alkaline phospharase and

in 0,1 M Sodiurn acerare bufler pH
5.2 for acid phospharase).

Resuhs

Fro|!1 108 dermatophvtosis :uspec.

ted cases,5{ were positive for derma-
topbytes. Fil'ty five isolares of rhe

fungi rvere responsible fL.rr the infections.
,Among (hese isolares,53 r.vere identified
rrorphologically as Trichophvton ru.
brum, 2 as T.menlagrophyres.

Alrhough the 53 isolates of
T.rubrum polse:scd the same crireria
for the identilicarion ot rhis species,
they sho,ved variation in borh ma-
croscopic and microscopic appearances,
They were roughly divided, according
lo colonial textures regardless the
pigmenratioD, into 3 forms: Velvety.

69.
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Cranular and Fluffy. Meanwhiles,

microscopic structures were ciassified

inro 3 types; Ty-pe I, Type ll and
Type lll. :

A Type I produces numerous

microconidia with manlr chlamydospores

Macroconidia are variable from none

to common$ in number (Figure I )

A T],pe ll shorvs chlanrydospores

predominantly u,ith rare* macroconidia

and a small number"' of microconidia
(Figure ll)

A T],-pe III appears largely as

sterile hvphae rvith a small numbcr

ofl chlamvdospores and microconidia.

Macroconidia was absent or rare
(Figute lll)

The majority of T.rubrum isola-
tes was Velvety (55.61) whereas Gra-
nular (18.87J and Fluffy 124.57.) fornrs

were less frequently found. Each form
of colonial texture produced mostly

Type I microscopic characteristic
(Table l.) Trichophyton rubrum losla-

tes showed diffferent degrees of sensi-

tivity ro Griseofulvin, Ezon T,
Mycosynalar and Canesten. Base on

statistical difference (P <0.05)), isotares

' Rare . I-10 macroconidia per

slide Culturc

" Common . more Than lO macr<r -
onidia per slide culruec,

"'Small number - l -20% approxima-
tely of a slide culture.

'.v:..; ' t.-,

Vol. lO No. 2
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a of the Fluffy form were more sensitive

to Griseofulvin lhan those of the

Granular form and morc sensitive to
Ezon T than those of the Granuiar
and Velvety forms. However, the

Granular form was more sensilive to

Mycosvnalar than ihe velvety from
and more sensilive to Canesten Than
the Fluffy and Velvery forms.

Thirty lbur isolares 6,1. lZ of
T.rubrunr had phl,siological i] typical
characrcristicq lhev are negative urease
re.( in 7 davs, produce red pigmcnc

rn p)tato de.rtrose agar anl do not
perforatc hair in virro ( Tabje It ). The
remaining ones had variabte propernes
i.e. positive urease test, no pigmentatron
rn pcrato dextrose agar ( 22.6%: )
positive urease tcst u,ith prgmen_
tarion in porato dextrose agar (3.72)
and negatiye urease lest u ithout
pigmentation in potato dextrose agar
(9.4% ). 1'richophyron rubrum isolares
seemed (o have rhe same pattern of
enzymaric activilies for the five
subsrrates resred. They yietded high
acrivities (over 100 u.) of paranirro-
phenyl B-D glucosidase, paranirro-
phenyl acid and alkaline phospharases.

The negative urease rest group, howe_
rer, yieldrd significanrly highcr acrivi_
des of Paranirophenyl acid and alletinc
phosphatases wirh p<0.05 and p <
O.0lrcspectively.

78

Discussion

Several factors influencing rhe

dermatophvres morphologically and

physiologically have been found by
many aurhors. Hexose and rhe related
strucrural formular of monosaccharide

supprrt pigmenr produciion ( 16,17.1.

Gross srructure of a colonv. pigmeDta-
tion and microscopic appearance are
influlnced by amino acid and the

rnedium used (18,19). In rhis study.
the same lot of medium was used to
en:ure rhe identity of nurrienrs for
growth. The incubation temperalure
was kepr b-.twecn 25'C-28'C Sub:ui-
turing was mad: at an interval of l5
days with tvpical portion of rhe colonv
lo reriio the originat charal leris( ics.

Variation in morphology and biocbe-
mical reactions of T.rubrrrm isolates

might bc, in part, the resuhs of an-
rifungal drugs used during rhe rreat-
ment prior ro isolation. Another
possibility is the occurrence of unstable
Intcrmcdiate mrrtanrs(20). Some isolates,
therefore, represe only lcmporary
characteristics uatil they achievc the
conslant ones during successive subcul.
Iu res.

The Velrety and Cranular froms of
colonial tex!ure mostly producc numerous
microconilia whi,le rnacroconidia are
Yafiabb. The Fluffy form has more
chlemvdowrc but tess microconidia.
Although there are somc significancc
drffcrcnces in rhe degrec of scnsirivity to
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particular drug in vitro between isolates

ol dillerenr from of colony. the usual

dose when used lopically are excesi

beyond the minimum inhibitory con-

centrations. The colonial form ol a

pathogen alone, rhereflore' is not an

indicator of the treatment lesponse.

l'he patterts of enz."-matic activity

of various T.rubrum isolales against

the five paranitrophenol derivatires

are almost similar altough the nega-

tive urease test grouP has higher

activities of paranitrophenyl acid and

alkaline phospbatases. This should be

a new biochenrical characteristic of

this species which can diflerentiate

some variants of T.rubrum that give

unusual pattern' Il is of interest that

ia,ior

rrnnr:6nsr: jrin-nuoi; rin:rJfr-

nisrnrrf':rnilngn:15tn t.l:1 Tricho'

phyton rubrum iruru s: n"l fiulnlfiqrn

outa" ul'jrn-nuot: colony rrn:nr:lfifi

trflnrir.ln"u\ , Colony xf rr velvetv l^iu

:J1nfiE{n 5s.6 / tfn rtuttv 24.5 / ttnl

Granular 18.8 I n nDlu:l rvulfilrnnn"o t

lrnr,;rr:; fi rrrrnttr;.100n'tfirilu . urr6o

ttlJllfi 1 f Micfoconidia tJln l!
' ftu Chtamydospores 5 Oil,nl:tRn':1119

' arrhill Macrocoriidium' uiouulfil'rl
r 1' 1jr rn

Vol. lO No.-2

T.rubrum isolates which involved in
cutaneous infection produced high

acrivity of paraniuophenyl- B- D-
glucosidase as well as Crvptococcus

neoformans (2 I ) and Histoplasma

Juboisii(22) which cause systemic fungal

diseases. Moreover, high a lkaline

phosphatase activity of l'.rubrum is

similar to those of yeast Phase of

11.6u6o;r;;(22) and Blastonyces derma-

1;1;6;. 
(23) Since dermatophyles are

well knorvn for its tendency to alka-

Iinize the mediun 
(24) and in the ring

worm infection, the area involved shows

higher pH than (he normal Purt(25l
Whether these enzymatic activities have

any connection with phathogenesis is a

subieect of furthcr investigation.

;i
lrU'Utl 2 1111 Chlamydospores lllU

d?s tn, r"cro"onidium tuou (t-to
sia ,tia" culture) Microconidia iiu
riruu"ol (r,/ -20/ 7at slide cultura)

;4'.
llll]lYl 3 YllJ hyphae tUUfl?U lnl

Micro conidia ltnS Chlamydospores tlju

drur"nu ( r,/-zo,/ io.l slide culture )

Macroconidium oln t! !tnu u:ol4uUou

}J 1n

Colony Srio Velvety tls3 Granular
Ad

tn13 lunnlJ Yrlr.l 0lnnn0ilnYllJfiu(lu!n
,r riuriruurn lio rlutty ilonrnlrl
ChlamydosOoles liln tlnc Micioconidium

uou

t"'
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w,t
tlt 0n ln 1t7lfl00Jn u u1?1.1 riD il rrifl| 

' a rlw'n1.r.l tlu? ltfAyt$nBll: Cotony g;n ftuttty
:lntrlltnour Griseotutvin lrnn.irtrin
uranutar lln3 fl,l.ll] !?noul Ezon T. ln
nttttin Granutar rls; Vetvety. [ritio
'lt11fl cranular RltXJ hn OUt Mycosynalar

ulqi, )1fUfl Velvety ([n!'l?nB Canesten

rnnilglr;fl F jufiy un! Vetvety.

J I rflcnophyron rJbrum 114:lJJn:u1

?'ll.ltlrRlJ[rn-rnt.Jnul grutrn ( o+., ,?)
t-! -1.r,1 r,r9n,ent fl[lfl,] lU potato dextrose

"s"r, lfi nu?nria urease test .iu r il)--
u'rf,?r.r un ( zz.s ,t) li|i pismenr h
Potato dextrose agar. lli-unlrnrio
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