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RESUMEN 

Esta técnica[acilila la obserl'ación lIJicroscópica 
'cIe elementosjúngicos en materiales clínicos, donde su 
presencia es escasa o no fácilmente detectable por las 
técnicas lradicionales. 

Se colocó una gota de la solución de blanco de 
Calco.fluor con una gota de KOH 0120%, sobre elllJaterial 
estudiado, exalllinándolo microscópicalllente con luz U. ] ... : 

Los elementosjiíngicos presentaron unajluore­
scencia I'erde manzana, lo que facilitó su detección en 
micosis sistémicas y subcutáneas. Presenta lino sensi­
bilidad silllilar a la coloración de GOlllori-Grocott, pero 
tiene /a I'entaja de ser mucho más simple. 

Se concluye qlle esta técnica es mucho más 
sensible y espec(fica que la observación microscópica 
directa. 

INTRODUCTION 

The increase in incidence of mycotic di seas es in 
inmunosuppressed palients in these years has led to the 
search for fast , sensitive and specific diagnostic methods, 
in order lo obtain nn inunediate appropriatc thet~lpy. Tlús is 
why direct microscopic studies, basically lh0SC using 
fluorescence techniques, ltave acquired a great signifi­
cance (Jones, 1990; Negroni; 1994; Ponton,1994). 

In a previous work (Ramos el al., 1990) we used 
"BABlancophor" (fluorchrome) in parallel with 20%KOH 
direct exams in skin, ha ir and nail materials, finding out that 
the detected percentage of posi tive specimens was siJHirar 
to that with "BA Blancophor". We aiso found out tll<n with 

SUMMARY 

This microscopic obserFOtion technique makes 
ir ea!>)! the identifica/ion o/Ji/lIgal elemenls in clinic 
materials lI'herein their presence is .s·carce 01' is nol easizv 
detectable by troditionallechniques. 

A drop ofCalco.fluor white so/ution plus a drop 
(~r 20% KOH solulion lilas poured on the material to be 
studied. JI 1I'as lIIicroscopical~y examined lindel' U. V light. 

The COIOlIl' of the fungal elements presenlal an 
apple green coloured .fluorescence. 

This property of emitting fluorescence, allowed 
liS the detection of a greater number offill1gal elements 
causing subclltaneous as well as systemic m)'coses. 

Jt has Ihe advantage of being a l/Il1ch more 
sensitive and specific method than direct microcopic 
observation, of hoving a similar sensitivity to GO/llori­
Grocott dye, ond being a faster and simpler technique 
Ihan dyeing with si/ver methenamine. 

this dye, a greater number of fungal elements (filaments, 
yeasts, aud arthroconidia) were observed and that the 
morphol0gic characteristics were better visualised. It \Vas 
lhus delllonnrated ho\\' practical it is the use of flllore­
scence microscopy as a qllick easy method for ¡he 
detections offungi callsing superficial mycoses. 

Rüchel et al. (1993), has aIso adopted tile lluore­
.. .5cence tecIUlique fol' the detection offungi in skin and nail 
strapings , 110n-sectioned biopsies and rcspiratory 
secretions. 

Our ailll is lo use Calcofluot' white (Heage et al., 
1994) for the diagnosis ofboth systemic and subcutaneous 
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mycoses in human malerials as weIl as in anünals inoculaled 
in par3I1cI \Vitl! t:rac\ilional colof3tion. This fluorcl!rome has 
31so been usecl [or micromorphologic observation of 
cultures (Dmken, 1992). 

MATERIALS AND METHODS 

Samples: Thirty pieces ofn131erial bcIonging lo carrying 
palienls with probable syslemic or subculaneous mycoses 
\Vho altencled CEREM1C were processecl. They incluc\ecl: 
cerebrospinal lluicls. biopsies, broncho-alveolar l3vages. 
uIcer secrelions ancl punclure Jluicls. 

Fi fty RockI3ncl while mice, weighing bel ween 18 
and 20 g were inoculatecl in lheir pl3nlar c3Iluses wilh 
suspensions in physiological solulion conlaining eilher 
lO' coniclia or yeasl-like ceIls per mI plus O, 1 mI suspension 
of the foIlowing fungal species: PhialopllOra verrucoslI, 
Exopltiala O-Váugiella) dermatitidis ancl Coccidioides 
¡mmitis. Besides 5 guinea pigs were inocul31ecl through 
their teslicles \Vith Paracoccidioides brasilieusis ancl 5 
lllice \Vilh Histoplasmu capslllatlll11 lhrough lheir 
peritoneuI11. AlI lhe e:-.:perimenlal protocols were perfonnee! 
according lo the "Guie!e for lhe Cme 3ne! Use of Laboralory 
Animals" (Nalional lnslilules o[Heallh publicalion 80-23 , 
revised 1978). 

Microcultures were perfonnecl on lhe 5 strains 
une!er SlucIy for lhe observalion of the flll1gal species. 

Coloration techniqlles: The fluorchrome solulion \Vas 
preparecl wilh 0.1 g Calcoflllor white (Sigma) ancl O.05g 
Evans blue (Sigma) in I OOml dislillecl waler. This solulion 
remains slable for él ~'ear in 3 caramel-colourecI flask al room 
temperature. 

T,,"o or lhree cIrops of lhe Jluorchrome solulion 
ane! one cIrop of20°I<, KOH solulion ",ere pl3cecl on 3 slicle. 
The malerial lo be e:-':3111inecl W3S placed on lhe cIrops, lhen 
coverecI ",ilh anolher slicle anc\ observee! in lhe microscope 
wilh a fluorescence syslem (mercury lamp. specific 
objecli\"es 3ncllhe proper fillers lo work \Vith an aboul390-
420 nm wavelenglh). 

Also. clirecl e:-.:ams were perfonnecl \Vith 2l)lYo KOH 
3ncll3clophenol blue as wel! as wilh coloralions such as 
Gr3ln Nicolle. Giemsa ane! Gomori Groccott on all lhe 
malerials une!er stue!y. 

RESULTS 

rnlhe 55 e!irecl e:-.:ams ofthe materials previously 
mentionec\ \Ve observee!: filaments in 7 oflhem: yeasls in 
32: bue!cling yeasts in 15: 1l1uIti-bue!e!ing yeasls in 7: 
sc1erotic cells in 5: spherules of Coccidiodes il11mitls in5 . 
(Fig. 1.2, 3, 4.5). Alllhese fting31 elemenls presenled an 
apple green colouree!l1uorescence. 
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Onl)' in 43 of lhe 55 observations performecl in 
p3rallel with 20% KOH ane!lactophenol blue colouring 
malter \Ve ",ere able 10 distinguish the mentioned fung31 
element clearly. 

With respecllo Gram-NicoIle, Giemsa and Gomori 
Grocott coloralions, the observalions were lhe following: 
of lhe 55 studiecl e:-.:lensions, the same fungal e1ements 
tintecl with Gram-Nicolle technique coulcl be seen in 45 ;0[ 
them, there W3S a coincidence in the observations of 46 
preparalions with Giemsa lechnique: whereas lhe 55 
observalions- which ll1eans all of them-were correctly seen 
",ilh GOll1ori-Grocott coloralioll. 

Calcotlllor white was 31so useflIl to observe lhe elements 
thal characlerize micromorphologically these fungi in 
cultures, such as filamenls, arthroconie!ia, ll1acroconidia 
ancI conicliophore. (Fig. 6, 7, 8). 

DISCUSSION 

The cleteclion of fl\l1gi th3t cause subcutaneolls 
as welI as s)'slemic mycoses using clirect ll1icroscopy wilh 
lhe clinic31m3terials depends, mostl)', on lhe 1l10rphologic 
3ncI chell1ical characteristic ofthe Ü\l1gus . 

One of the greatest problems with clirect 
microscopy, in daily laboratory pmclice, is the correct 
idenlification ofinfective organisms. This is \Vhy \Ve have 
foune! lhat lhe lechnique with C3lcofluor white is much 
beller for Ihe observ31ion offungal elements in materials 
where lheir presence is scarce ancI not easily detectable by 

. lraclitional lecIll1iques. It is also importanl lo ensure this 
slage of lhe analysis, especially wilh those Ü\l1gi lhat are 
clifficult lO clevelop in lhe cultures nonnally used. 

The CalcoJluor while lechniqlle is basee!, on one 
113ncI. on lhe properly of lo radiate SOllle chemical Ouo­
rescent sllbslances ",hen they are activated by U. V light , 
ando on the olher hancI, on lhe aill n ity that these subst3nces 
have with cellulose and chitin, which are lhe habilual 
componenls oflhe fl\1lg31 cell wall. 

lt is an acceplecl fact thal it is more effeclive tI13 n 
observ31Íon with KOH in cIirect exams for the diagnosis of 
fungal corneal 1Ilcers. since both proceclures were evaluated 
in paralleI. fincling grealer positivity in the fluorchrome 
observalions with respect to lhose perJoflned with KOH 
3jone (Chancler el al.. 1993). 

The most widely used lechnique for direcl 
microscopy is screeníng in KOH wet 1l10unting. This 
procee!ure is ver)' till1e-consuming 3ncl often fails becallse 
01' lhe artifacts producecI by the action of KOH on 
proteinaceous materials, the lack of contrast between the 
fungí , cellular clebris ancl paucity of [ungi in Sll1ears in 
cerlain cases (Arf-fa , 1985). 

CaIcofluor white stain has elill1in3tee! aU lhese 
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Fig. N° 1- Wallgiella dermatitides (Exophiala) with sccretion in rat plantar callus with Calcofluor x 450.Fig N° 2-
Budding ycasts in sputUlI1 with Calconuor x 450. Fig N° 3-Multi-budding ycasts of Paracoccidiodes brasiliensis in rat, 
testicular secretion will! Calconuor x 450. Fig. N° 4- PhiaLopllOra verrucosa sclerotial cclls in sccretion in rat plantar 
callus ,,·ith CalcofIuor. x 450. Fig. N° 5- Coccidioides immitis sphemles in sccrction in ral plantal callus with CalcoJluor 
x 450. Fig. N° 6- Coccidioides immitis filamcnts and arthroconidias in agar medilllll Saboraud glucosa witl! Calcofluor 
x450. Fig. N°7 - Hi!Jtoplasmll capsul([tul1l macroconidia in agar medillm Saboralld glucosc witl! Calcofluor x450. Fig. N° 
8- Phialoplzora verrucosa conidiopl!ores in agar Sabouraud glucose with Calcofluor x 450. 
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difficulties. Moreover, a specimen stained ",ilh Calcofluor 
white can be examined immecliatly; in contrast KOH may 
take 18-2.4 h forcomplete digestion (Monheit el al., 1984). 

As it may be observecl in the piclures , 
arthroconiclia of the Coccidioides il1l111111 itis . ancl the 
phialicles neck of P¡'¡,,!opllOra verrucosa. presenl cerlain 
regions of grea ter fluorescence intensily clue lO lhe [act 
thallhey have more chitin and cellulose in lheir ",al!. 

Unlike lhe opinioll of olher authors (K won-Chung 
el al. , 1992) enclospores may be clearly visualized in 
Coccidioides il1ll1litis spherules. 

It is important to remark that , although the 
CryptocoCclIs l1el?{ormal1s eapsule is not colored by lhis 
fluorehrome, yeast is. In selerotial cells, neither longituclinal 
cells nor parlition walls are easily dislinguishecl. The same 
happens with tubercles and digitiform projeclions of 
maeroconictia of Histoplasl1la capsulatlll1l because oflheir 

mueopolysaceharicle nature. 
The clisadvantage of lhis teehnique lies in the fael lhat il 
needs a fluorescence mieroseope, whieh is ver)' expensive. 
Bul il has lhe aclvanlage of being a mueh more sensilive 
melhocl lhan clirecl observation wilh pOlassium hyclroxic\e, 
lactophenol blue eoloration. Gram-Nieolle and Giemsa 
colorations ancl of hm~ing a sensilivily similar lo lhal of 
Gomori-Groccot, being inlufI1 more economie, simpler and 
faster than eoloration with silver melhenamine and much 
more reliable for non-experieneed observers. Besides, it 
ma)' also be used [or didactie purposes. 
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