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SUMMARY 

// lolal lO.') il/(!iFidllals belongillg lo ]] 

cOl1sislillg 3 lo /'1 lIIelllhers ead¡ lI"ere sll/diee! in urder lo 
delecl C{l/u/ida u/Mean.'; lIIorpJ¡ol.\pes. reasl.\" ¡I'ere 

iso/(¡{ed .fí"0I1I Ihe oral caFily o( (1/ leasl (Jlle illdil'id/lo/ 
perjal/li~)I, lI"illi 01' lril/uJIIlleelli. 

FolloH"ing J>ho¡¡gpaichil el al. lecl/llique, identica/ 

(JI' dil/i!relll J1lOrpf¡ol.lpes ¡rere i!elecl{'(1 il/ /n 

C.ulhiclil1S wos is%led ,he salj¡:a 

al/(I lite relllOl'ah/e delllllre or Ihe .WIIJIL' iJ/(lil'idllal. "1 
disconlinuous /hl1ge, cOlIsh/ered lo he a prohable \'iru­

ll'as ohsen ·('tI ill 9 (1 (j, 7%) o/lhe C. alMeall;; 

slmills, FOil! people ¡he cO/llplefl! sel or /(:efh, jll 

Ihe salim (ir Ihe milI o( l/lOse ({clIll/I'e, ./ 

COlllilll/OI/S Iras ohser)'ed in 5 (03, (ir lile C. 
alhictllls slrains iso/Illedji'oll! a smlle si les, JI ¡O/"pl/llflpillg. 
a sill/ple ami eosilv execuled lIIel!/()(/ nhich is IISe,/iI/¡O 

delecl c/'Oss-illji.:c:liol/, IIInI' sen 'e as a "risk il/(Iica!o/" ''/(11' 

Ihe OCClIrrellCC 
C. (/Ibiclm.'i nas Ihe p/'eFo/elll.\pecJes (8(j, -1%) c!elected 

ill al leasl] mewherslhi/II l-Ij(¡lIIilies. 

INTRODUCTION 

The prescnce ofycasl inlhc humall oral c;l\'ity lIsually 
causcs fc\\" eOlllpl icaliolls, Thc inrcctioll by Ihcsc 
lIlicroorgailislIls lIlay bc fully ic, nltilough 
Icsiolls of t hc oral 111 11 COS<l ;) rc elcarly \'isible clurillg eli lIical 
c:\<1Ill¡Il<llion( 1), The role ofyeasts in lhe clc\'cl­
opmen! or ora I callccr alld in i nfccl iOlls tIlicroorgn lliSIlIS 

carefulnHCllliol1(2), Palicl1ls under trcallllcn! "ilh 

RESUM 

Se esllU!ia}'ol1 J O.') personas proFeilientes de 
lins compuestas de 3 a 8 miembros carla 111/0, para la 
f)lI .. WIlIi!I,/1l de WorfiJlipos CUlldida albicul1s de /11 caFi­

dad bl/cal COIIO sin piezas den/arias, 
f>or la ¡écnica de el al., 

idénlicos o di(erenles(ueron delectados en 7 
/IIiliares. En IOfillllilias, Ca/Meau.'; fue aislada de la 
saliFa \' de demarias relll(ll'ihles de UI1 miSil/O 

indil'iduo. 

La discOlllilllW, cOl/siderada COIIIO 

indicador de I'il'ulellcía deteclllda en 9 
las cepas de C. 1IIbit;all.~ de personas con denlición COII/­

pleltl v de safil'o de uS/lariosy 110 l/SU arios tle prále,l"Ís. I,{] 
jiml}a \w(/icoda en 5 (83.3%) de los cepas 
de e u/Meilu.'! aisladas de unll/islI/o si/io. es 

de puede sen 'ir para deleclor íl!/éc-

ciáll cru::mlo y COIIIO 1111 posihle indicador de rie.~g() de 

calU/il/osi,\'. 

C alhicwls/ile /0 delec-

cylosralic drugs ancl raclíothcrapy arc particularl;.- vulncra­
ble!o infcclions(3A). Olhcr local or prc­
disposing r¡¡clors slIcil HS clccrcascd sali"ary no\\". poor 
oral hygicnc. !rcalmcnl \\'ilh cOrlicOSlcroids, ami iIllIllUIlO­
logic may cOlllribute ro lhc Iransronnalioll of 
thcsc lllícroorganísllls, usual 1;.- cOllsidcrcd 10 bc comlllCII­
sal. ¡IIlO dise;¡sc callsillg 

It has bcell dOClllllClllcd lhal lhc frequcllcy of ¡solation 
¡¡!ld COllccIllrnlion in lile Illouth incrcascs among 
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Candída a¡bican.\' lIIorpholypes in ami cavily Ccmdído.J/,C, el al, 

individuals ",earing or full denlure alld lhal lhis 
increasc is aSSOCialed wilh Ihe a ppcarancc of erylhcm;JIOUS 
arcas in Ihe oralmucosa(7,8), Accol'ding lo Lal el 01.(9), 

slom<llilis callscd by denture, may SC1TC as a 1ll0dcI systclll 
for Ihc sludy of ínfcclious proccsscs callsed Candida 
1I1hiClIIlS and olller C(l/l(lida in Ihe oral ca\'ily, 

Ovcr Ihc lasl fe\\' )'cars scveral sllldics lla"e becn 
condllcled lo cha raclcrizc nol olll)' in Icrms of 
specics for la:\onomie purposcs, bul <lIso in terllls of 
palhogcllieily and ll1ainly for cpidcllliologieal Sludics, 111 
Ihe casc of Ihe phCllolllcllon of llIorphologíc varíatíoll of 
Ca/Mcall.\', Ihe lechllíque callcd lllorpholypi IIg ís uscd 
( 1 1, I Borromco el al. (1 morpholyped CulbicallS 
isolatcd fmm Ihe oral e¡¡vily and nolcd Ihal diffcrcnl 
morpholypes "erc isolalcd from slllokers' denlure and 
",ilhoul erylhcll1alous cHndidosis, Hlld from smoking and 
non-smoking dCl1lurc \\'carcrs ",ho prcscIlled lhc 
él Iypc was isolnled frolllnon-slllokers wilh a heallhy 
orallllllcosa \\'caring no denlures, 

COlIsidcring Ihal oral infeelioll wilh ycast may occur 
dircct 01' indirecl eonlacl bel\\een infecled alld non 

¡nreeled índí\'iduals alld lhal dcnlurcs llIay se!"\'c as 
rcselyoirs of!hcse l1líeroorganísllls, 

In Ihe prcsenl slUdy \\e isolalcd alld idenlified yeasls 
from sali\'c and denlure plaque samples oblaincd from 
persolls belonging lo Ihe "arious falllily groups 10 

delermincd Ihe i nI rara mil)' si mi lari ty of C alhicans slraills 
[hc 1Il0rpholyping !eehnique, 

MATERIAL AND MET~IODS 

We scleclcd 22 familics residing inlhc 10\\'11 orRibcr:lo 
PrelO. S,P,. BraziL or difTerelll sociocconolllie le\'cls alld 

ofal1casllhrce JIlembers. inclucHug Ihe 
Olle or WhOlll ¡md lo be a \\'carer of a dcnlure, 

Coloulcs \\'ith eharaelcrislics isolalcd in S820 
cullure II1cdíUIll 1Il0díficd (14) from sali\'a ¡¡ne! dClllurc pla­
que salllplcs \\'ere gro\\'lh OH agar Sabouraud (Sabouraud 
Dc~lrose \\jl h 50 elllo­
ramphcníeol nwi nlained al room lcmpcralure, Afler 
dc\'elopmcnl. lhe ycasl CO/OllÍCS \\ere p/nlcd 011 agar 
Sabouraud for mainlcnancc, 

Yeasl "cre ídenlifícd by classical Illclhods( 5) 
Ihc rollo\\ing lesls: microeuItlll'e 011 Cormllcal agaf. genn 
!lIbe i Il human sco! lll. fennCnl,¡1 ion/assi mi I al ion of di rrerent 
carbohydrates ¡¡nd nilrogcn 

Morpholyping was carried out by lhc lechnique of 
Phongpaiehil el I CalhiclIJl.li in slerilil.ed 
dislilled \\illCrCOnlaining approximalcly LO ~ J(f ccll/ml.. 
\\cre s\\'abbed 011 plalcs cOlllaining Mal! Extrael Agar 
(Oxoid) ¡¡lld incubalcd al 30"C for 10 Thc rcsulls 
\\'ere read in Icnns of lllorph%gical rclalcd 10 
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cololl)' 
codcs 

¡¡lid surface. recorded llleélllS of 4 digit 
lo Ihe mclllod oF HUlllcr el nI. (12) [01' 

laler illlerprclalion, 

Thc 22 families sclcclecl cOllsislcd of3 lo 8 individuals 
each for él lolal of ¡ 08: 25 o[ ¡hcm 
fuI! denlures and 83 "ílh naluralleelh, Thus. Ihe sampling 
eonsisled of 133 108 saliva samples 
frolll denlale illdividuals, 25 frolll dcnlure wcarers and 
25 rrom lhe del1lure plaque). 

Yeasls \Vcrc detcclcd in Ihc oral ca\'ity of al leasl olle 
individual per famil)' for a lolal of 61 (56,9'%) a¡¡d Ihe 
follo\\ing \\'ere identil1ed: Ca/Meall"", 
ca!is, Cparapsi/osis, Cfamala, Cguilliermol/(Ii, Cuudida 
spp, and Tridwsporoll spp. (Tablc 1), 

TABLEJ. 
Yeasts species isolated from the oral cmil)' 01' the 

yarious ramil)' grollJls 

Spccics Familics IlHli"iduals 
(22) (108) 

N" 'Yo N° % 

Cundida albicilils 19 86.4 43 3<),8 
OIlU/i¡/U tropicalis 7 31.8 9 K3 
Cundida parapsi/osis 6 27.3 8 7.4 
CllIlllida famala ¡ 4,5 0,<) 

ClIllllida guilliermOlll1i 4.5 0,9 
Cundida spp. 3 13,6 3 2,8 
T'rh:!IO.vumm spp, I 4,5 I 0,9 

T\\enly of Ihe 25 full dcnlurc \\carcrs (80'%) carried lhe 
yeasl. 15 of Ihclll prcscnling il bOlh in salÍ\'<l lllld in dell­
!me :l on/y in salí"'l and 2 only in dcnllll'c plaquc, 
lt shollld be clllphasizcd I ha¡ 15 01' I hc 20 dcnlllre \\earers 
\\'cre llIonoeolonized and 5 Illultieoloni/.:ed, 

Yeasts ,"cre isolalcd rrom 41 saliva samples from 110n­
dcnlure "carcrs (49,"!}X»). all oflhcm illonocolonized, 

Ca/Mellll.'!.lhe \\'as isolalcd from l!) 
Ihmilies for a INal of54 slraills from saliY<l and/or dentures, 
Of I hcse I!) 14 (T1.7%) had al leasl 2 mcmbers 
colonízcd by this spccies, ln JO f;lInilies 9%). C albÍl:ans 
\\'asalso isolalcd [rom Ihe Sali\'il aud denlure plaque ofthc 
samc incli\'Ídllal (Table 2), 

Typing or ¡hc 54 ClllhicUl/s samples rcsullcd in 20 
di rfcrcnl morpholypcs, I he 1I10S1 frequenl bci ng 11llll1bcr 
5:'UO. 53-10 and 524() :l), Tablc 2, sho\\'s t!¡;¡1 in 7 
f;ulIilíes (N" 3. 5. 11. 15. lú. 17,22).2 indiúduals hmlx)I'cd C 
albicullS sI rai IlS or I he sa me ll1orpholypes, A Illong I he 



Candida albicans Il lOrpl/Of}'pe.\· in oral cOFiry . Condido.l?C. uf 01. 

TABLE 2. 

1\'101"1) holYIlCS 01' :'-l CllllditllllllhiclIlIS strains isolalcd I'roll1 ·0 indi"idllals hclongi ng lo 19 fam i 1 ics 

Family Indi"idllal NI> MorllhotYIlC 
NI> NI> 01' in(hidllals 

1 1 1 
1 

2 -1 -1 
Ú 

:l -1 9 
10 
11 

.:í 7 21 
22 
2-1 

Ú 7 2<J 
:lO 

X .:í :l<J 
.+0 
-11 

lO X 5~ 

.:í-+ 
11 () 59 

m 
12 -1 ú.l 

(H 
15 -1 7] 

7-1 
75 

Ir) -1 77 
7X 
79 

17 7 XI 
X2 
X' . ) 

X-+ 
X5 

20 5 'Xl 
97 
'JX 
j(X) 

22 -1 IO{) 
I()X 

-1 {¡ 1-1 
7 5 15 
<) .:í .f(, 

n , {¡7 .1 

1-1 5 T) 

*Nd: nOI cleleClcd 

denlllrc \\·earers . ..¡ illcli"idllal s (N" 1. 21. 73 . 77) carriccI 
slraills of lhe S;lIllC lypc bOlh in s;lii"¡l alld Oil clelllurc<; 
(T<1blc 2) 

Colollies "ill! disC:OlllillllO\lS f"rillges \\ere obser\"cd ill 

Sali\"C1 Ocntll rcs 

12~) 32~) 

53~) 

5 :;~) 

75~) 

7320 
5:nO Nd 
5:nO 7(Hl 
52~) 52~) 

Nd* 5330 
53:10 
7]~) 

:12]() 7.1-12 
Nd :12-+1 
5:1~ ) 

.:í520 
52-11 .:íJ'O 
55-11 
:12-11 
:12-11 (X)m 
22~) 5:130 
(xXX> 

5:1.+1 5:1-11 
5n) 53-11 
32~) 

53~) 5]~) 

5.n) 
5n) 
53~) 5.121 
(XXX) 
5].fj) 
5].fj) 
7]-12 
5222 Nd 
7510 
(XXX) 
52~) 

52.fj) 
52.fj) 
52.fj) 
7.1.fj) : 

Nd ()(KXl 

Nd ).)~) 

22~) 

<J SI rai lls ( I (i . 7'Y., ) ;lI1d colonies \\il h cOill i 1l11011S friilges \\"ere 
obscl"\cd ill'+) (X3 .3'X,). Oflhe 1) slraills ,úlh cliscOillilluous 
fri Ilgcs. 2/ l.:í ( u .yy.,) \\ere frOIll dell I ure plaque . .+11.+ (2X.{¡'X,) 
rro lllllle sali"a ordclllurc \\ea rcrs ancl .1/25 (1 2.()"!¡,) f"rolll 
lhe sali"a OfllOIl-dclllllre '\"carcrs (Tablc 1). 
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Candidct ctlbicans 1/I0rphOI)peS in oral ,cOI'i/}' - Ctmdh'lo,R,C. el al. 

TABLEi' 
Morphot~·pcS 01' 5.t Ca/hicIlI/s strai~l.s, isolatctl, 

from dcnturcs, salh'¡} of dcnturc wcarcl"s and fl"OIll fhe 
saliva 01' no <lcntllrc wcarcrs 

Dcntllrc 
wcarcrs (20) No-dcnture 

MO!llhotwc Dcnture Salinl Saha Total 
(20) (15) (14) (25) 

(XXX) 2 () 3 5 
22-ro O 1 1 2 
:1230 O I O I 
32-10 I j I 3 
32.+1 I I I 3 
5222 O I () 1 
52-+0 I 2 3 6 
52.+1 O I O 1 
5321 1 O O O 
5330 3 3 , 3 9 
53.+0 2 2 · .5 9 
53.+1 2 I .. () 3 
5520 O O I I 
55-+1 (l tt ' ' I 1 
7320 O O 1 1 

, . 
73.+0 O O 2 2 
73.+2 1 O I .,2 
7510 O O I l 
75-+0 O O ; I 1 
76.+j I O O I . . 

D[SCUSSION 

Yeasls. and Ca/bical/s in parlicular. are inlcgrali'ng 
lllicroorganisllls orlhe norlllallllicrobiola oflhc()r;iJ cn\'ily. 
\\'hich is altered in palienls \lho carrier d,enlures. C,IlISillg 
Ihe so-called denlure slolllalilis (OS). ,In a Sludy ofyeasl­
like fungi alllong college sludenls from Porto Alegre, Srazil. 
Sanlos( 16). found yeasls of Ihe gellus Cmll/ida in .+0.7'% 
even Ihough Ihey "ere adulls \\i!h higher educali·on. den­
lal sludenls "ilh é1l1lplc infonllalion aboul oral hygiene. 

(n a Sludy of yeasl dislribulion alld concelllralioll 
among 50 paliellls \\'ilh OS. O<l\ 'ellporl( 17) lIoled tlWI.+lJ 
(9X'X.) saliva samples \\ere POSili\'e cOl1lpared lo 30(W'%) 
rrol1l subjecls \\'ilhoullhe diseélse. Ca/hicIII/s \\ilS isolíllecl 
from 70% oflhe paliellls \\ilh SIOlllíllilis allCl frOIll 20% of 
Ihe conlrols. ami olher species \\ere deleclecl in I'+'X. ancl 
16%ofpaliellls \\'ilh amI \\ilhoUl OS. reSj1ecli\'ely. Nnrhi 
el nI. ( IX). reported Ihal highl yeasl cO\lnls in s;lli\'a \\ere 
ilssoci,lIed \\'ith lesions of Ihe oral l1Iucosa bul nol \I'ilh 
illdi\'idual cOl1lplainls ofbuccal sylllplolllS. They obser\'ed 
Ihal 33% of delllale illCli\icluals. 25% of partial denlure 
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cilrriers and 20% of fuI! denlure carriers \Vere also free of 
Ihis microorganismo 

Our resulls aboul Ihe incidcnce of yeasls in Ihe oral 
cilvily of adulls (56.9%) agree wilh dala reported by 
Da\'enporl( [7), \\'ho isolaled Ihese microorganisms from 
60'%ofsubjecls \\'illt no slomalilis. II is more COlll1l10n lo 
find yeasls alllong delllure \\earers (SO.O'%) Ihnn in 
illdividuals \\'ilh nalural leelh (4lJ.4%) agrees \\'ilh dala 
reporled by Par\'inen(7) in Filllalld. 

The prevalenl species, Ca/bical/s, \\'as isolaled from 
]9.X% oflhe illdi\'iduals analy;.cd inlhe presenl sllldy. a 
lo\\er freCjllency Ihan Ihal reporled by Davellporl( J 7) in 
I his slucly of sa I iva fmm i ndi\'idua Is \\'i I h slomal ilis (70'%), 
Ho\\'ever. Ihis freCjucncy \\'as higher lhan Ihal reporled by 
lhis aulhor for indi\'icluals \\'ilhoul Ihe c1isease alld ¡¡Iso 
higher Ihalllhal reporled by Arenclorf & Wal ker( 11), \\'ho 
isolélled Ihis species fl'OIll 29,6% of Ihe saliva séllllples 
sllldied. 

The [iteralure conlains Illany descriplions OrlechniCjues 
ror Ihe c1ifferenlialion of C.1I/hicIIl/s slrains. such as 

, serolyping. resislogram, susceplibilily lo ki"er lo.\ins, 
enzyll1e produclion and differelll IcchniCjues éll Ihe 
molecular [evel (20.21.22.23). 

1 n Ihe presenl screening or C.1I/hicIIl/s slrai ns isolaled 
fromlhe ll1elllbers ofn famil)' group by Ihe 1l10rpholyping 
lechnique. \Ve nOled lhal 7 oflhe 1.+ families (50'1.) wilh al 
leasl 1\1'0 incli\'iclllals eolonized by Ihis species, prescnlcd 
indi\'icluals \\ilh Ihe S;lI11e Illorpholype in Ihe oral cavil}'. 
and in ] f,lInily groups fhe 1Il0rpholypes of Ihe slrains of 
cerlain indi\'iclllals \\ere characlerized by Ihe facllhal Ihey 

, only clirrerecl in one digil (Table 2) This racl. b~' ilsclf. is 
nol inclicali\'e of inlraf;lI11ily lranslllission, ho\\'e\·er. Ihe 
occurrcnce oflhesc pairings in a reslriclecl c1usler such as 

, Ihe ralllily. allO\\s us lo infer Ihal sOllle CII/bicIII/S slrains 
lIlay ha\'e been Iransmillcd in ¡lfl inlrafalllily Illanner. The 
obser\'alion Ihal in.:J. (:,6.'+%) ofllte 10 falllilies in \\'hich C. 
a/hicl/l/s \\,;IS isobled frolll lhe s;¡Ji\'a ancl/or frolll Ihe 
denlure of Ihe sallle incli\'iclllal. Ihe Illorpholype \\',IS 
iclenlica I in Ihe 1\\'0 salllples (Tablc 2), reOecIs l he possibil il)' 
Ihal Ihe lIlicroorganisllls \\'ere rrolll a single source . Ihe 
cJenlure. \\'hich is considerecJ lo be él yeasl reser\'oir in Ihe 
oral ca\'il)'. The deleclioll or dilTerenl Illorpholypes in 
slrains isolaled rrOIll Ihe sali\'a ancl Ihe c1enlures or Ihe 
sallle indi\'iduals \Ias possibly relalecl lO Ihe facI Ihal 
dilferenl SOllrces e,\islcd in Ihe oral cI\'ilY. sllch as lesiolls 
of Ihe orallllucosa. 01' Ihal Ihe sallle illcli"idllal possibly 
c¡llTied Illore Ihan one Illorpholype in Ihe S,II11e site. 

Hunler el a/. ( 12). usi ng Illorpholypi ng ror di fferenl ia­
' Iion ofCI//hicll/Is slr;lins. obsen'CCl a Illarked associalion 
bel\\'een Ihe presence of c1isconlinuous fringes charac­
ierizecl by Ihe 1". cligil (N" l. 2 and 3) oflhe Iyping syslelll 

, ,in colonies of 1 hese species isol;lled frOIll salllples obla i ned 
frOIll palienls \\'ho suffercd a falal infeclion. According lo 



Ihcse [he disconlil1\1ous Illil)' serve as 
an indícalor of C.aIMean,'; virulcnce. 

Ourdala demollslmlclhal mostoflhcslmins 83.3%) 
¡md conlinuous (Table 3). which is nol surprising if 
we consider Ihal all slrains wcre from Ihe oral of 
apparcn!!y hca1thy indi\'iduals. As lo Ihe 9 ( slrains 
\\ith díSCOlllillllOUS ¡hose cOllsidcred "irulenl 
12.0';1,,) \\'ere from Ihe saliva of 25 individuals w¡[hotlr 
delllurcs. while Ihe olher G slraills \\'ere isolaled from 4 
(20%,) oflhe 20 denlure carricrs, 2 oflhem from lhe denlures 
alld -+ from saliva. Thcsc dala indicalc lhal 12%, of lhe 

Candida albic(¡1JS lIIorphorypes in oral CL/vil)' - CondidoB.C. el al. 

individunls \\'Ílh Hormal tcc(h alld 20% of (he denture 
carricrs are susceplible lo lhe disease (candidosis) if no 
prcvcnlive meaSllrcs are provided foro 

Morpholyping, a simple slandard method lhat pennits 
Ihc individllalization of isolalcd slrains. can be applicd lo 

other phellolypíc biolyping Icchniqucs such 
as Ihose bascd 011 molecular 

ThIlS, morphol)ping may serve as a "risk ¡nd ¡caLor" for 
Ihe acqllisilioll of candidosis, cspccially élmong full denlure 
earriers. 
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