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INBLROFJCTICT

IAfer the fluorescent antibody technicue was first. introduced into

the field of chemical iaunology in 1941 by A.H. Coons [ 1 - 3.. gradually
its application wais tried in other areas and in this the evaluation of the
method in actual use for the diavnosis of infection has been emphasized.
Such =atters as the:-diseribftion-of ntx'Igensznd antibodies in the struc--
-tures E 4-17),a their anal sis [ 18-;201s as, well ass the rapid -diagnosis of

Today =mny classification" of fungi and revisions Of existing ana-

lytical =ethods have occurred and results of serological diagnostic
mezhods C5O-33) have been reported vhich are superior to those results
obtained by the procedur~s of Martin-Jones 34) nand Loder Van Rij [35j.

-Usink thetfluorescent antibody technique as a serological: procedure
diagnosis of funus wv" tried. Fundamental and clinical trials were con-
ducted for rapid analysis of smear seaples or for inter=el structure and
although the results have been reported previously. I would like to report.
and discuss with you members the experincmtal zethods and results in actual
use.

ane principle *of the fluorescent antibody technique is that the
z:ocific in-ine serum obtained from aný i=--o-chemical reaction reactz
zPecifiually and selectively with an antigen due to a label previously
pl2aced on this secru and tWherefore at this point only a specific portion
reacts. Yorcover, under specific conditions the united pae. is scrut iniz-
able and were thus examined. Under these circu••stances it is of course
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necessary to have a hig-h titer for the specific immune-serum. Moreover the
label must be -iven in such a manner that the characteristic is not destroy-
ad.

1. THE PIREPAP.ATION 0F VARIOUS TYPES OF SPECIFIC' IM-MIS SERU141 AND OF
FLUORI.SCEN'T LABELLED A'NTIBODIES F.R04 CAINDIDA GENUS

In the preparation of specific izmuuna serum, either heated antigen
or simply heated antigen is satisfactory.. Although the difference between
the two is minimal and high titers for the serum can be obtained, neverthe-
less it is thought that the former is slightly superior with respect to
ill effects to the inmune animals.

1. Heated Antigen and Method of Immunization

The antigens used for immunization were the standard stock cultures
maintained at the Piltz Center of Juntendo University and included: Candida
albicans, ATCC. 10259, C. pseudotropicalis 1AGAO 7494, C. ruillierrondii.
NAGAO. 7355, 0. Scotti. IFO. 0736, C. catenuluta. IFO. 0720, C. krusei.
NAGAO. 7492, 0. parakruseL. ATCO. 10264, C. stellatoidea ATC0. 7342,
C. tropicalis, ATOC. 7 , 49,.Saccharomyces rosei, IFO. 0428, S. bisporus
IFO. 0723, Torulopsis rlablata. IFO. 0005. Each standard stock culture was
groun at 5•bC for 48 hours in Sabouraud's agar medium with yeast added.
Then after collecting and washing, a suspension containing 20 - 30 mgml of
yeast was made, heated at 1000 C for 2.5 hours andused as the immunizing
antigen.

"The animals used for immunization were domestic rabbits of 2.5-5.0
kg body weight. Those Candida varieties which did not previously cause
agglutination reaction will be the subject matter.

As illustrated in Table 1, in theimmunizatior. procedure the heated
antigen suspension was normally injected in a series of 5 or 4 shots. Then
after 10 - 14 days subsequent to the final injection, blood was sampled
from all and according to the calculated agglutination reaction, the titor
was determined. That is to say, each immunizing antigen was used, diluted
and mixed with the immune serum, maintained at 3700 in a constant tempera-
ture bath for two hours, then after storing overnight in a cold room the
agglutination titer was read.

2. Preparation of Specifiz Imune Serum

* The immune serum obtained from each species of Candida mutually
posseesed the common antigen (factor) and did not demonstrate specific
characteristics whatsoever. Thus there was a necessity to eliminate the
common factor. A 110 dilution of Candida antisera having an a,glutinat-
ing titer above 1:1280 was made, and in the proportion of 1-5 mZ of
specifically chosen adsorbing heat treated yeast in I ml of diluted serum,
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Table 1 I -zation Xethod V i

z 1.3 3; -

'I O i S.2.3 *! 2.0
31 10 1 2.0

3 2.0 11 2.0

S 2.0

i 1) Days"

2) 1oated antigen
3) "eight of domestic rabbit 2.5 - 3.0 kg

the co-mnon factor w eliminted. Zia suspension con a .z dsorbing
yeast was kept at 370C - 52°C in a constant tenperature btýta for two hours
and =aintsined overnight in a cold room. Mne supernatat was separated and

accord~ing to the agglutination reaction on a slide -the ser im ws examined
for non-specific agglutination using the heat treated fung-us from each
species or live yeast as antigens. If they remainad theyre.i Ori dsorbed;
adsorption normaally occurred 3 - 4 times and agiin the readsorption Vas.a,
repeated with other specified Candida, species.

For eiample, the result of establishing- the agglutization titer of
the antiseru from four varieties of Cendida obtained after 4=m nizaticMn
(Candida albicans, C. stellat'idea, 0. rail! erzomii. 'orulopsis s-YLa.ata)
was that the C. albicans gr"op axhibitod 640 - 1280 Mfold titer. C. L -*"il-
liermondii group Z60 - 1280 fold,- C. ztell group 1280 fold, T. igeblata
group 640 - 1280 fold, or values greater than Ziven use=• obta'd for each
H---une see-u. Tese sera were thermally ifciyated (560 for 30 -i:-tes)
and % phanol a.t a proportion of 0.5% -as added. Me 1280 fold sera vare
diluted 10 fold and the slide aliutination reaction was perfor-ea for eah
species of Candida Tor.alonais Saccaramvces and Crkv-tococcus. T-e C. albi-crs 0. stall., ,C., gull an "-.% rlab•lata ant isera have, v:i-h• the exccp--

tion Cr. neofrns ztrong differences tozard da Torulo~ais and
Saccaromyees; but demonstrated an agglutination reaction. In contrast the
spontagneous ag]tination with physiological saline did .ot occur. The
foregoing anti-Candida, sera mutually possessed vith all species the c=o=a
factor and did not show any sp'.,cificity. N•ow, as illustrated in T•ble 2,
C. troo. as the cdsorbinZ yeast, adsor!p'tion ith C. albictns antiser• was {
perlormed thrco t ines; however, C. stell., C. pseudotrouicalis T. Flablata

-3-I~
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Table 2 Adsorption Method

C. Imk-RS

C. =Ibb--ns

C.. ,IL

C. peudnmvcpcaw~

C. arbican
T. ab. & bispcrS... . .. . . . ... : ... (C. lrnugd)

1) Immune serum
2) Adsorbing thermally treated fungi

and S. bisporus demonstrated agglutination to a slight degree. '.1hen C.
pseudotronicalis was used and adsorption was performed, the specific iU-
mune serum with respect to C. albicans was obtained. However, despite
thorou;h adsorption, there were antisera which could not be partitioned by
adsorption.

With C. ruill antiserum and with T. P.lablata antiserum, C. albicans
and S. bisporus ware adsorbed several times; then with each C. krusei was
suff~iciently adsorbed and thus the objective oP four &pacific immnune secra

was attained. From these facts whether there were differences in the
individual immunized rabbits, the difficulties applied to the elimination
of non specific factors were investiLated. Even with three and four repeat-
6d adsorptions, no adsorption occurred. Mhere are many instances where
adsorption was attained by using immune sera from other rabbits. The
other antisera were comparatively easily adsorbed..

•. Preparation of Fluorescent Labeled Antibodies

In order to avoid diluting the fluorescent labelled antibody con-
taining, large amounts of inactive proteins in the immune serum, it is nece-
sary to eliminate serum albumin and this was accomplished by the ammoniur
sulfate salting out procedure of Coons [37). That is to say, a minimu•
of 30 =1 of high titer antiserum was cooled, a similar quantity of
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saturated =.oniuw sulfate added and thia cloudy solution vas centrifuged I
r.t 4 0 C. The sedi=ent uas aain vaAcd uith, one half saturated an=oniua
sulfate, and again centrifuged and washed. Subsequently the sedizont was.
dissolved in buffered saline solution of 1/3 volume of the original serum
solution and subjected to cellopohano dialysis in ra cold room until M%. 5pic])
was no longer detectable.- Fluorescent dye was combined with this globulin.
solution or serum. Mat-is to say, the above mentioned Y-slobulin ci
_erum vas diluted with 0.15 !X saline solution containing a 0.5 R- ph 9.0-
buffer of II&EX" i- Na2CO5 so Vhat-the protein concentra tion was 1 - Z2,.
Determinmatioh ,of protein concentration was' =ado with the Xicro-Xylder
method. For e:ample, in the preparation of 50 =1 of fluorescent labelled
antibody solution, in order to adjust -5 ml of a 1% antiserum or ar-globulin
solution, 22.5 ml of 0.15. Saline solution as well as 5ml of 0.5 1111
carbonate bicarbonate buffer at pH 9.0 are added to 22.5 m1 of 2ý'(--lcbulin.
This combined solution -as cooled to a-aroxinately 4'o0 and with respect. t
1ug % protein quaentity a ratio of 0.09 mg dye was added and stirred for
12 - 18 hours at 40 C. At first t'e piV'-ent floats en the solution surface
but giadually a fluorescent labelled antibody solution is formed -ehich
strongly emits a ysllow green fluorescence. After Ridgs synthesized the

fluorescent dyes, fluorescein isothiocyanate and Pihods-ine B isothiocyanate
in 19.5, their convenience and stebility were shown and have beece widely
used. -iesi isothiocyanated dyes, fluorescoin isothlocyanate nd Ehodamine
B isothiocyanate, unzfacturcd by Balti-ore Biological Laboratory !nc. as
well as the Sheep Anti Rabbit Globulin Fluorescein conjugate manufactured
by Sylvana were used in the experiments.

The excess fluorescent dye end nonspecific fluorescent material
were eliminated according to the method of 'Xashall using cellophane
"dialysis. - lthoug- the fluorescent antibody solution reacts -with a co;Ipo-
nent of the normal structure and gives rise to the spontaneous formtion
of a greenish yellow color, the properties of thie material are iot yet
known. However, with the adsorption treatment of acetone on the visceral
powder, the spontaneous fluorescence can be prevented to a certain extent.
7hat is to say in the preparation of acetone dried structural powder
2,5-50 =& Of fresh mouse liver was ho=ogcenized with a similar amount of
0.1,4 nor=el salt solution, treated with acetone, paissed through a
Bur'thner funnel anddried; this powder in a proportion of 100 mg/ml, is
agitated for adsorption with the fluorescent antibody solution (usually
'5 nl), sufficient adsorption is made, centrifuged in thecold and a preser-
vative added after the clear filtrate was separated.. From the foregoing
process the objective, fluorescent labelled antibody was finally obtai-ned.

11 DI;6008Ss 0:- S!MLZC-Z YJZGUS SFZICDL&E-

1. ,ethod and Xaterials

in themanufacture =ear spccimens in order that the spontaneous

Sfluorescence woad occur, glass plate of good quality ('cro Stan id

in
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Raturamiglass) and as thin as possible ( 1 m m 0.2 m) was used. The
smear was made usinC a sterilized platinum loop, funZi wtere fished from
typical colonies of epch variety, smeared on a well-polished, Greace-froe
glass plate on which was placed a drop of saline solution. Fixation was
carried out variously with ethanol, formalin, acetone or flame treatment.

In the fluorescent antibody method, there are the direct, indirect.
and complement techniques. The direct and indirect methods were primarily
used. The equipment consisted of - a simple humidity cabinet, a large
sized "sharley" with a cover (within which a moistened filter paper is
left), indicator vial, pipette, buffer as well as saline Slycerol buffer
(mixture of 16 ml purified glycerol and 2 ml buffered saline), all species
of labelled anti-Candida solutions or sera and a fluorescence microscope
(OSRA. NBO-200).

In the direct method, after fixation of a sacple, simple washing
with buffer saline, several drops off fluorescent labelled anti-Candida
serum or v-globulin solution was added as illustrated in Table 5, placed
in the aforementioned large sized "eharloy", reacted sufficiently for 20-
30 minutes at 370C, then later excess antibody was washed with bufferedsaline, aZain placed in an indicator vial end thoroughly vashed with buf-

fered saline while being impacted for 15 minutes.. The moisture outside
the smear was wiped off and with one drop o" buffered glycerol it was
enclosed with a cover glass, then microscopically analyzed.

In the indirect method, first when the un-labelled antibody was
treated as a layer, the antigen on the sample reacted with the component
of the antibody and become adsorbed. Excess antibody was removed by
washing and the combined I-- Zlobulin was left. Since this wl-globulin
still has the antigenic characteristics, the method utilized this as the
antigen for detection. Using the specific anti-Candida solution obtained
from domestic rabbits, labelled golutions from goat and anti rabbit
rFglobulin, these were two-fold dyed following Table 3 then microscopi-
cally examined.

In order to utilize the fluorescent antibody method it is important
to separate the specific and non-specific reactions; ie the direct as well
as the indirect methods, on each occasion the contrast was differentiated
without fail and the distinction was wadc. That is to say, in the direct
method the inhibition experiment was used wherein the prevention of the
specific reaction caused by the same type of antibody which was not
labelled and where prevention of specificity due to a different type of
antibody did not arise. Zven in the indirect method, by interchangin,-
layers of various antibodies and normal sera, the separation of specifkicty
or non-specificity could be detected.

2. Resuls

Identification of Candida albicans. W1ith respect to fluorescent

C)
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i u 5ius Fluorescent, Antibody Reaction On Smeared Samples

8) T

9) 1)ou Coto S0-:t 0b

3)Brot~h sediments
4)(Direc-t method) sml

6) (42iirect method)I
OFirst reaction; Reaction time on slide 10-15 mnts*;cfcatbd

9)Phos~horic acid buffer pH8.0 'dtrvs10m6 s

iO)Fluorescent labelled sipecific- antiglobullzI i 4)-ond reaction; reaction time on slide lO-1l=izuaimts -4 FILuorescent
labelled anti Loat-anti rabbitlj1obulin

12)3700 hiZ# temperature
-13)PhAosphoric acid buffer solution -Z 8.0 Water wash 1(7 minutesI 4)Phosjbhoric acid buffer glytcerin solution .-U 8.0

i5)Fluoreacint microscope

labelled am~i-C. albiceans solut ion3 the raections of various Camndida c.
* ~~as vell as other ftmgi s=ear. samples were examined. 3with usru

an~ti-C_. albicans serum or -lobwlin as seem in table 4 in botha the direct
and indirect . methods the C. albicans in 'the Zaint, blue field cf -the fluo- j

- I ~rescent, microsc-ope could be observed as ltergoval, ~round and rodL-
shaped blastospoke and pseudemycolium and dexonsltrated a --tron,- fluo- I
rescent reaction at the cell wall. Even %ih other Caiidida snccies there

I was no difference in the reaction, the yellow-Steen Zlitt eringm
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fluorescence could be observed and the discriminatinS diagnosis of
C. albicans was possible. Although unadsorbed fluorescent labelled
C. albicans antibody showed a specificity toward C. albicans antigen,
cross-over reactions occurred between the various Candida species and
fur.ni varieties.

Table 4 Thne Fluorescent Antibody Reaction of Fluorescent Lkolled
C. albicans Immune Serum With Various Fungi

I teM t £:ar1 rmyn ACctofi

C. ab 20+3-+4+2-+4 +41 +3
C. piemunl•dls at +2-+4+2-.+4 +3. +3
C. guillrrno ran .• +3-+4 +4 +3+3-+4

C. Omfi 4 +2- +2+1-+1. +2

C. caenou&a 4 +1-+3 +1 +2 +2

C mymcirma 4 +1-+2 +21 +2 +2

C. Ichetfuima . +2:- +1 +2 +2

C. knr.e ' 20 "+2-+3 +4 .+3+2-+3
C. pamknml & +3 +t+3-+41 +3

C. ,iallntcidea & +3-+4+3-+4 +3-+4! +3

.pyllicula 4 +2 0 +1' +2
C. Pell 4 +2-+3 +2 +2: +2

C. Mausta 4 +2-+3 +1 +2 +1
C . tmicai 20 +3-•4 +4+3*-+4: +3

C. Food 4 +2-+3 +3. +3: -,4

V bspr-nn 4 +2 +1. +2. +2

T. glabmata 4 +3 +3. +3 1 +3

Cr. eie&EMWO 4 0-+1 0, r 0

+31 ;t•n 'C .'r.r6l

+1: I • •0 j: *fl ftR*•ft 4 to

1) Fungi variety -

2) .-umber of strains
3) Pluorescent Antibody Reaction (Direct Method)
4) + 4: Those with Illuminating Ycllow-Green Fluorescence.

5) + 3: Those With Yellow-Green Fluorescence
6) + 2: Those With Thin, pale Yellowish Fluorescence
7) + i: Only a Characteristic Fungus iell Color
8) O Without Characteristic Cell Color

S.-8-



SThus as sho.rn in Table 5, after adsorption with the fluorescent labelled
anti C. albicans solution the glittering yellow-green fluorcsccnce arises
only with C. albicans (+ 4), and it was possible to descern clearly the
shape of the spore and pseudomycelium. ;:oreover, there is of course no
strong reaction with other Candi~a to., S. bisporus, T. plablat~, and
Cr. neoformans and does not exceed the appearance of a characteristic
white cell color (+ 1). As a cha-racteristic reference, inhibition expe-
rimcnts were conducted and this specificity was clearly socn. From the
above mentioned reaction the discrimination of C. albicans from other
Candida species and other yeast varieties was possible.

Table 5 Post Adsorption Fluorescent Reactions of Various Fungi

1)) 4) 5) w t W 1z
5ý211V Al A' R~ U)X7a

C mib. C. trap. C. aib. 4 +3-+4 +3.-4
C.pIeC. gill. ,+3

P 0 C. trop. 4 +3-r4 +1C sreIll 3 +3
C.• +4 +1

4 +3-+C. beud4tro. +3 +1

T Ctrcp. i 4 +3-+4 +1
C WL C. 1~an C. ntib. 2 +4

Q Stuei 3 +3
C. guill. 3 +3-+4 +3-+4

C. parakruF&e3l+C. 1ftudaop. 21 +4 +1T. glabrata 3 +4

C.mel S. ywtoiaennas C. alb. 3 +3 +2
4C. alb.) C. trap. 3 +3
C. P.-, C. Stell. 3 +4-.+3 +3:C g .. ill. 2 +4 +C. kZrlu 2 +3

C. prakrw ei 2 +4
C. p"urtoatrp. 2 +3 +1

.. glabmls 2 +2 +1

T. glab. C. alb. JC. alb. . 2 +3+1
. S. b.or. .C. imp. 2 + i +1(C. kroi) •C. Steil. 2 +3

;c. guil- 2 +3C. kruoId 2 +3 +1
C. pnudtrArw. 2 +3

ST. Clabrata 4 I +4 +3".,+4

1) Immune scrum
2) Adsorbed Heat Treated Antigen
3) Yeast varieties
4) Number of Strains
5) Fliorescent Antibody Reactions
6) Beftre Adsorption

77) After Adsorption

___________ ________________________________



I identification of C. stellatoidea. The un-adsorbed fluorcecont

labcllcd C. stall. solution reacted with all the Candida species and did
not show any specificity whatsoever. After adsorption, the fluorescent

labellcd anti-C. stall. solution was used and ex-nination of this reaction
was made in the zano manner; however, it did not show a reaction urith -he

other fungi varieties and hetaro Candida species, and reacted only ",:ith

the homo antigen producing a glitterin- yellow-green fluorescence thus

making observation pcsslbla. Even with the inhibition experiments, the

specifi, j ty was evident. Thus after adsorpti,'n, the fluorescent labelled

anti C. tell. solution could make an identifiw.ation from the othcr Candida

s.pecics and the s--e results could also be obtained by the indirect
method.

C. ruill. and T. crlablatm Identification. '1ith the un-adsorbad

fluorescent labelled antibody groups, th.re were no unique characteristics

and mutual cross-over reactions were demonstrated; however, after adsorp-

tion the fluorescent labelled 0. ruill. as well as T. glablata antibody

solutions did not show cross-over reactions with respect to antigens,

showed individual specificity and observation of the greenish-yellow yeast

cell was possible.

Upon observing the flubrescent antibody reactions on smear samples

of ctandard stocic cultures 'of fungi by means of direct and indirect

methods after labelling with fluorescent dyes and sufficient adsorption

of the scra and %*-Zlobulin solutions specific for C. albicans, 0. stall.,

C. ýuill. and T. glablata, a specific reaction only with the corresponding

J antigen was s:ow.n by that cantibody and it was possible to clearly malto

distinguishing diagnoses of these Candida species from the others. These

results agreed well even with the slide ag-lutination reactions. X.oreover,

even on the experimentally mixed smear samples, if C. albicans, C. stall.,

C. puill. and T. glablata were mixed, by using the corresponding antibody,

it was possible to make discriminating diagnoses.

III. RAPID IDEN.TIFICATION OF VARIOUS FUNGI CBTAINED FROI. CLINICAL SOURCES

1. Rapid Identification "w:ith The Fluorescent Antibody Reaction of Vaginal
Smear Samples

Laboratory tests were made on 96 samples positively identified as

ftngus. After clean swabbing the exterior and putting on the vaminal

scope, the central vagirnal wall was swabbed with a sterile cotton s:ab

and five smear samples were prepared. r.hile screening by this zethod, 24

hour cultures were mr.de on Sabouraud's agar and after a 3-8 hour culture

of Sabouraud broth, smear samples were again prepared and identification

:ere made follow:inz the aforementioned methods. As comparativo tests,

determinations were _.ade by =eans of the :•artin-Jones and Lodder-Van Fij

methods.
•hen using the fluorescent antibody method with a layer of anti-

C. albicans or. the vaginal smears and when C. albicans can be dic.Znoncd,

"! 1
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Tatle 6 Fluorescent Antibody !.'1¶etod On ClinicaZl', •.•ed
Infectious and ExPerAzentally -•ixed S-ear Sa",las

j2)3)

a~b6+C - 6 !3+4 +1. •
cQ amhC, +. U n- U+3 +4 1. lI

C- am +C 4m1 +3+

c +.m d 4-r C'+3+4 4 1I
C- M6T. 2ab.jtj

Cg2b-r OL+C.ig +1
C. ! +141+12sm•-a, .. -•m' + :

.. .rI ii- I I+3

c,'aawr.C. 1. " j I i3 - I I
•r : C. SUL : C." i--i

1) Yeast rdxture
2) Specific Antibody
3) Fluorescent. Antibody reaction (indirect l.ethod)

the glitterig greenish-yellow fluorescence of round or oval Cndida, spores
could be seen. The valls fluoresced strongly uh-l lo the, central portion
only wen ':y. Although the nuclei of vag5inal epithelial cells presents a
weak greenish-yellow color, with adsorbed fluorescent antibo:4y solution
prepared using ouse acctone-treated pouder the, nons-pcific reaction
decreases and the differentiation of fungi could b- clearly =tde. hoowever
the cco-,zlete elL.-ination was not tossiblr..

F.o- the vaginal =ear sa-mles C. albica-s hras detectted i 6 of
96 soa=,cs or in 67.7, and neither C. s-,ell. nor C. =,:!i. cc-'a bo deteC-
tcd even in a single a'--'le. . Cl~-ta s detetcdin 21 of 95 samples
or 21.SV. Zie others undctecteble were 10 in -:=ber (lO.5L) tht is to say,"t.3sc 'ere other th•n C. albica-.ns, , C. st•ll. zr4 T. !!-%a .at

C-Aonpr~in_& the present .results to result s of dotoction dcpcndingS on-! Q
-11
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(9 biological characteristicz Lnd f-rom serological =ethods, Table 7 rovoalz
that for 0. albicans tho I'luorazzent £'ntibody mt-thod vas successful with

65 caposthe, serological detection method vith 61 samplos and the bio-
logical method with 68 -ca-mples.. ihe results of' the i'iuorczcjimt antibody
imthod. cozzpared to tJ.' biological detection nothod was in a ratio of 1:0.9.
Zia detection of' T. A-Alab~tc from each of the t~hieo methods -,a-. 21
sam-plea (21.8.1,) and the results wore in complete agreement.

Table 7 Com-parizon o' -Fluorescent Anti~body L9thod To, Ot-her
I'athods on St.andard and Clinical S'tocks

r- alk 'i)5s! 1(:, 23 1(r$5.) is (ICoX-)
-C. ~~.L.,4 '5, 535(100% . (0?) * 5(0

-Q adL. 5, 5 (200M) 5(100?;) 50
Q. ZL 51 SI (M.".) sc 5 (00!.)

!~'q Q9 WC. 1h(6;.-,) Q ZL61 %63.4) C. AM500C#.5)

96. Q-Sf11L0 Qg~L S~mac- Za 0
T... 1(1) 7 T.la 21 T'1J 7 g1z 21 (21.5)

. 10) ýeati 1* 020.55 I0>ouae I' s 5 15) -tef (7.4)

5) Identification results ac:cording to seiological ma hod

6) Standiird srtock strainj7) Strain from- vmtinal isajixuation
8) Strain separated from oral cavity of' rneborn I
9) Clinical sitrain

10) Motrs

2. Rapid Identification of Fuzngus on Smear Samples --ro The Kozuths of.

&--ar samýples were prepared. from thrush of newborn inf'ants =nd
fumg-i from thea oral cavity using the indirecz method. Froz tho lors
cant antibody reactions lof 30 samples f-rom the oral cavity, C. albicans
was identified in 29 saqples as shorn in etable 8. On the o'ther on =.ZiaeII ~ -2- -

121
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Table 8 Results from* XCthods OCthr Than Suca-r Sanles
Comnared with Fluorescent Labelled C. albicans
Anti .-lobulin

% r S.l , 2920

I•)•=.2-5 C 9, 29, r8).:D.

10) a 1rXo)2 (S7) 2

a 2_(10)_ I_ _

1)Origin

2) I'Dtton swdabI 3)DrothI4) Broth sedinent

I Ž ~ 6) Samples
7) Oral cavity of newborn infants
8) Samples
9) Fluorescent labelled anti T. glablata jlobulin10) vaia•l

11) S lec
12) Oral cavity neu;oorn[ 13)sample

the specific anti g. plabkata antibcdy was usd nd only the specific
reaction chown by T. Ialblatr- was evident.

Beside the nreoaration of smear samples, that is tc say, either by

on the =.car snamles of the sedicents a layer of s.eci.ic a-ti-C. clbiansq
and T. _lablata -era *:re used. 'Me results odb-ai.od from fluorescent
antiboody rethod are coz -ratively cxams-cd in !able 8. -ran 65 vagirAl
Candi. a samples, identification -as --%de i-- 1: za.=les (7: .4*;') by the
direct cotton sb ethod, in 62 (91.Z%) Cr the ear sanules-after short
broth culture and in 65 (95.6,) of the s=ear s'jies -rt= the breoh.'-- i-merits, In '.he 30 sa:;ples -positive for 2ý-.zg -4ro thG oral caie J of
newborn there were 8 sanples (27.Z) out of 29 '+idez by the direct
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() cotto swab method and in 20 sanpies (68.9,;) after broth culture. In the
sTImn sam0l3 the fungi uera detected in all 29 sa-mples.

ZCuse of rkpid diagnosis of antigen on smear zsmnlcs and of d~s-tributioi detcrmixyAtions have been m~ade with virus [ 2-1, ýomon a=-- C 21yes-like fungi C 59] , Stre tococcus [ 27], Stapwlvococeus 4ý.md Escheriech5.
col [29) and the useful sign~ificaneo has bean 'uidely reporte. yre, thorapd dagnsisofPungu incection from s-mear sa'ples us-- used for rou tireidentification and if the improve'-ent cab be aanplied to previous proce-dureasi one wonders Vhet~ier thSisz does not greaItly affect epidemiology andthe diagnosis of the nature of infectionz.

Gordan (1958Z) [59] attemnted a di:Lferenti-ating diaglnosis ofC. albicans from other disease-causing Cadd spedics ucinZ; the fluores-cent l.abelled anti-C. aibican-s solution and oalthou "I adsorption was acco=--plisheid, partial 22on-specific reactions ucre shoun and C. albisans, C.trop. iF -as well as C. stcll, could not be difterentiated. In 1958 he =wMs able todistinguise beetucen C. albicans and C. stell. [40], uh-Ile in 11960 Xaplenand Kweifran [41) using specific anti-C. albicans solut ion -ucre ruccessfulin the differentiating diagnosis.

Zie result of testing this reaction on the v~arious Cardia.specleswith the unadsorbed anti-C~ndida serum2 was zimilar to the non-specifici.tyII '-' (ros-oier reaction) of G-ordan's results and it was not possible to) sipeif~ically dy the antigens -corresponding to -each an'tibody oeverir. -%e -rapid diagnostic imethod for fung-,al infections various simple dinga-n1ji~s5c-zedia have been devised [42 - 44) and considerable verifyiang re-
fis hity base~en ziente', but these do not exehibit, a foundatichn of speci-f~c(* ýýsoeer 6donthe Point that -they aenot reliable, using ,!.aforementioned unadsioibed fluorescent Llabelled anti-Candida serun vithtýhe Candidi saear samples taken together, a rapid diagnosis was possible.

Again on the matter of eliminating the nonspecific factor of. the
ladfsorbed fluorescent. labelled Cr..adida serum, ti' ra was considerable dif-ficulty and there Were instances' Waere complete eli-i=tion was not acco=-

plished'. In those cases, it is probably imperative to excangr.e 'the ad-
sborbing fungi and to change to other ismaunc rabbit ser.3m instead of simp~l

se ific u-ne sera corresponding to '.!e p~atho~cni Cadida seisC.albicane. 0. atll., 0.gul and T. glab.,'i itbecame possible tocarry out discriminating, diagnoses ofantigtzs corresponding to the anti-

Vi1th respect to clinical resear-ch, d4_an=-os:sz of fUngi uas made 0,1smar samples by the cotton swab method directly from the site of ifstion. In 'the zaicroscouic ez~ain tion uith the Grrun stain difficulties are1 o.'ý .en acountered in tie diiaagocis and the present method makes a simae - i



di.ocisi possible fro= the standpoi--t of materials which do not give rice
to anticn-ontibody reactions accordinZ to t:he specificity of reaction
-msking examination inpossible. h!:cver in t-he dlaZ~nsis of specific
rea- ;ions it is necessary to uzdmas contrast a forci.n antiserum as well
as a co=on domestic rabbit serum a:-1 then carry out the diagrosis.
!.orcover, In the present =et-hod there are non-s-pecific reactions present;
heo'evor, usinZ acetone-treated visceral powder, It is a matter of elimi-
nating fa•-rly uell the reactions with respect to decidual cells, struc-
tural coils and corpuscles.

"d Especially in thediagn.osis of funzgi in s=ear samples from the

direct cotton sab method, due to the problem of the fungi as well as the
non specific reactions of decid=•l cells, blood cells end structural cells,
the ratio ofmositive identifications has a tendency to fall. However, -

smear cz&=les after a short period of broth culture, show good resvlts end
,are also aýdvantageous for dianosis.

N•ot only ,'L-cther this is adequately useful in the rapid diagnosis
of fun-us i,-rections in obstetrics as above should be considered but also
its significance in epidemiology.

i,<Y:. .0 , ,-

INOT ]REPRODUCIBLE,
Photorka-h 1 Fl'nuorescence pictura of Ca-ididnal•bicans. Snores due to "" €

fluorescence ilbelled specific a=' i C. albic:---s (40 1 10). Z7

Fr-oto•.grph 2 F-luorescence of stadr --ýoc]- 0-=ic"d- a!bica-s. Pseudo-
mycelitm and spora due to fluorescence lCaelled specific

ant.i-C. aIbicans
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. 1 1,1spcfi niC'=ceuuaz spore, 'deiii.jar~ lble

_ _ _ _ _ _ __.5._ _ _ __ina ir L.1 .1

0. hoalbrans 3 Ceradd l biasfo ainlcersnle.Ped-

(4;Woi3nS aph- kpore froe to eoo-- fluorescent labelled seii niC
(2phooeepicanu4. Di-ccrimýntngdaýo-sof0 lbCn fo -

a~meso eprietal mxd .a~ian ~4C toicln 4Z1)
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_____________________ 7. Dsrmnti4rd~-oi fC -bcn r xei

Ietal mexd=a tIpe f6 l~asad0 rzcai

(40 13. Ientficaiono--' -. Vlicas b mens o florecen

(40 lle a 3 . nti- . liceatio sr L o . (4hicnns ey m atn c Zi luorae es ce a et

* 8 C. albicans).
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