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I=TRODUCTICN )

After the fluorescent antibody tech..:.uue was Pirst. introduced into

the field of chemical immmology in 1941 by i.H. Coons [1 - 3]. gradually

45 application was tried in other areas and in this tne eveluation of tae
nethod in actual use for the diacnosis of infection has beern emphasized.

Such matiers as the ~d.s‘.ribnt:.on'o£ antigens: end entibodies in the struc~

bacterial smear sanples {21 29] has-becoze widespread.

4ures[ 4-17], their (mal{s-s {18<24], as well as the rapid- dinenos;s o

Today zany classifzcations of fungi and revisions of existing ona-
lytieal methods aave occmed and resulis of serological diagnostic
methods [30-33] have been reported shich are superior to- those results
obtained by the proceduras of Martin-Jones [34] ané Loder Van Rij {33].

~  Using therfluorescsni artibody technigque as a serolo"ical procedure
diegnosis of funguc wis tried. Fundamental and clinical rL.ls were con-
ducted for rapid analysis of szeer sa=moles or Tor me::al structure cnd
although the Tesults heve been reported previcusly. I would like to report

and discuss with you iembers the experimenicl methods znd resulis in actual
Uusée

The drinciple ‘of the fluorescent antibody tecanique is that the
specific Ix—une serun obtained from an:immusno-chesical recction reacic
ac:..“lcallj ‘and selectively with an antigen éue to = lezel previousiy

placed on this seruzn and therefore at t.'nis point only a specific portion
reccts. Zioreover, under specific condéitions the united part is scrutiniz-
able and were thus examined. Under these circuxmstances it is of course
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necessary to have @ higzh titer for the specific immune-serum, Moreover the
label must be ziven in such a manner that the characteristic is not destroy-
ed. '

I. THE PREPARATION OF VARIOUS TYPES OF SPECIFIC I!S{UNE SERWM AND OF
FLUORECSCENT LABELLED ANTIBODIES FRCM CARDIDA GENUS '

In the preparation of specific immune serws, either heated antigen
or simply heated antigen is sctisfactory.. Although the difference betwasn
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
il1] effects to the irmune animals.

1. Heated Antigen and Metnod of Immunization

The antizens used for immunization were the standard stock cultures
maintained at the Piltz Center of Juntendo University and included: Candida
albicans, ATCC. 10259, C. vseudotropiculis KAGAO 7494, C. ruilliermondii.
NAGAO. 7335, C. Scottii. IF0. 0736, C. catenuluata. IFO. 0720, C. krusei.
NAGAO, T492, C. parakrusei. ATCC. 10264, C. stellatoidea ATCC. 7349,

C. trooicalis, ALCC. 7349, Saccheromyces rosei, IFO. 0428, S. bisnorus

IFO. 0723, Torulopsis glablata, IFQ. 0005. Each standard stock culture was
grown at 37VC for 48 hours in Sebouraud’s agar mediun with yeast added.
Then af'ter collecting and washing, a suspension containing 20 - 30 mg/ml of
yeast was made, heated at 100°C for 2.5 hours andused as the immmunizing
antigen.

The animals used for immunization were domestic rabbits of 2.5-3.0
kg body weirht. Tnose Candida varieties which did not previously cause
agglutination reaction will be the subject matter.

As 1llustreted in Table 1, in theimmunizatior procedurs the heated
antigen suspension was normally injectod in a series of 3 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 titer
was determined. That is to say, each imuunizing antigen was used, diluted
and mixed with the immune serum, maintained at 37°C in a constant tempera=-
ture bath for two hours, then after storing overnight in a cold room the
agglutination titer was read.

2. Prepcration of Specific Immune Serum

The imrzune serum obtailned from each specles of Candide nutually
possecsed the common antigen (factor) and did not demonstrate specific
characteristics whatsoever. Thus there was a necessity to eliminate the
common factor. A 1310 dilution of Candida antisera having an agglutinat-
ing titer above 131280 was made, and in the proportion of 1-5 mg of
speéifically chosen adsorbing heat ireated yoast in 1 ml of diluted serunm,
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- Table 1 Immunization XHethod

1)an2)s s u1)3 CALLER

y 1 o,;.: ’ H ; 29md
2 i 1.3 > 8 3 -
s ! 1.3 ; 9t 20
i 23 .
s ! = 10 2.0
s 1 20 tnl 2
¢ 120 | }

) Exiew: 2530k

1) Days *

2) Hoated antigen

3) Weigat of dozestic rabbit 2.5 = 3.0 kg
the comron factor was eliminated. The suspension containiny adsorving
yeast was kept at 379C - 529C in a constant temperature bata for two hours
and mointsined overnight in a cold rooz. The supernstant was separated and
according to the agglutiration reaction on a slide the serunm wvus exznmined
for non~specific agglutination using the heat treated fungus froz each
species or live yeast as antigena. If they remained they x.e*e rsadsorsed;
adsorption norzally occurred 3 - 4 tices and agiin tae '-eadsorption was-
repeated vith other specified Candida snecies.

For exe::ple, the result of establi sain, o the egclutinasion titer-of
the antiserum froa four varieties of Cendida ob‘.:ained after immmizaticn.
(Candida albicans, C. siellaieddea, C. rpuiiliermondii, ...o*-u}.cgs:Le glabiata)
vas taat the O. albicans sroup exhibited 640 - 1280 fold titer. L. mdl~
liercondil zroup 640 - 1280 Dold, C. siell group 1280 fold, Z. glablatn"
group ~ 1280 Dold, or values greater thon given werz obtained Zor eash
jmr-une serune. These sera were the*:.nlly inactivated (7o°c for 30 =inutes)
and 5% phanol at a proportion of 0,5 was added. Tae 1230 fold sera were
diluted 10 fold and the slide arrlutmtzon reaction was per"or-ec Por each
specles of Condida, Torulonsis, Saccarc._vces and Crvontococcus. The C. albi-
cens, C. stell,, C. -uill, and 2. rlatletza antisera aave, with the exccp=’
tion of Cr. necfersans, strong differences toward Candide, Toruloosis and
Saccoromyces; bub demonsirated em agglutination resaciion. In contrast the

spontaneous agglutination with pa,,'s:.olocic&l saline did zot occur.

Tae

foragoing anti-Candida sera

rmitually vossessed with all species

the comon

factor and did not siow any spucificii;

- Now, &s illusiroied in Tadle 2,

C. trove. as the udsorsing yec.st, adsorn tion with C. slbicans aniliseriz was

perdormed threec {imes; however, C. stell., Ce pseudotrovicalis,?. glablata
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Table 2 Adsorption Method
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C. tropicalis

C. aldbicans G pacudctroplcalis
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C. albicans

C gull C. krusei

. S. pasterianus
C. »ell. C. albicans
C. preudctrepicalis
. C. albicans
T. glab, \ S. bisper
“ (C. %rurel)

r———

1) Immune serum
2) Adsorting thermally treeted fungi

and S. bisporus domcnstrated agglutination to e slight degree. ‘hen C.
pseudotronicalis was used and adsorption was performed, the specific im-

uune serun with respect to C. albicans was obtained. However, despite
thorough adsorption, there were antisera which could not be partitioned by
adsorption.

With C. ruill antiserum and with T. plablata antiserum, C. albicans
and S, _bisporus were adsorbed several times; then with each C. krusei was
sufficiently adsorbed and thus the objective of four specific immune scra
was attained. From these facts vhether there were differences in the
individual immunized rabbits, the difficulties epplied to the elimination
of non specific factors were investigated. Even with three and four repeat-
ed adsorptions, no adsorption occurred. There are many instances vhere
adsorption was attained by using imrune sera fron other rabbits. The
other antisera were comparatively easily adsorbed..

3. Preparation of Fluorescent Labsled Antibodies

In order to avoid diluting the fluorescent labelled antiboly con-
taining larze emounts of inactive proteins in the immune serum, it is neces-
gary to eliminate serum albumin and this was accomplished by the ammoniun
sulfate saliing out procedure of Coons [(37]. Thet is to say, a minimum
of 30 ml of nigh titer antliserun was ccoled, a‘similer quantity of
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saturated ammoniwa sulfate added and this cloudj solution was centrifuged
gt 4%C, Tre sedizent wes again washed uiih one half sefurated covonius
sulfate, and again cen‘.:ri.‘\x—ad end washed. Subsecuently the sedinoent was.
dissolved in buffered salirc solution of 1/5 volume of ths original serua
solution and subjected to celloghance dialysis in & cold rcom until sy, isic}.
was no.longer detectable.- Fluorescent dye was cowbined with this glovulin.
solution or serum. That is to say, tHe above mentioned Y- glob.xlin or

serc was diluted with 0.15 ¥ saline sclution containing a 0.5 X pH 9.0- &

buffer of Haf(lz - Itagco so that.the protein concentra tion vas 1 - 2%
Deteminatiou S pro’cem concextration was mede with the ¥icro-Kylder
nethod. For example, in the prc:ara.tion 92 50 ml of Fluorsscent labelled
antibody solution, in o“der 4o adjust 45 ol of a 1F untiserun or a’-e-lcbalin
solution, 22.5 ml of 0.15 X saline solution as well as 5.zl of 0.5 3
carbonate ticarborate buifer at pE 9.0 are added to 22.5 ol of 2,:\’-rlob.111r..
Tais combined solution was ccoled to approximately 102 and with respact

lng & protein guaniity a ratio of 0.05 nz éye wWas adned and stirred "or
<12 - 18 nouss at 49C. At first ihe pigment Floats cn the solution surface
but greduslly a fluorescent lobelled entibvody soluiion is forned which
strongly emits & yellov green fluorsscenca. after Rizcs synthesized the
fluorescent dyes, i‘ltioresccin isotkiocyanate and Paoda...:.ne 3 isothioc;s.m...a
in 19,8, taeir converience and stability were shown and heve beccue widély
used. Tnesd isotniocyarated dyes, fiuorescein iscthiocyansie and Ehodanmine
B isothiocyanate, rmamfacturced dy Zaltixore Siological Laboreiory Inc. &s
well a3 the Sheep Anti Rebbit Globulin Fluorescein conjuzate mamuPectured
by Sylvana were used in the experiwents.

The excess fluorescent dye and nonspecific fluorescent material
were elininated according to the method of ¥arshall using cellophene
dialysis. d-hou,;n the f].horc.cen\. antibody soluticn reacts vith a coxmpo-
nent cf tae norzal structure and gives rise to the sgcntaneous forzation
of a greenisa yellow color, the properties of this mtencq. are not yet -
“nown. However, with tho adsorpiion treatment of acetone on the visceral
powder, the spontaneous fluorescence can be prevented tc a certain extent.
That is %o say in tae preparation ol acotone dried structural powder
25-30 =g of fresh mouse iiver uas hoxmogenized with a similar smount of
0.13% norzal salt solution, treated uith acetone, passed tbrough a
Burthner funnel amdéried; this powder in a proporiion of 100 mg/ml is
agitated for adsorption with the fluorescent antibody soluticn (usually
5ml), sufficient adsorption is made, cenirifuged in thecold and a preser-
vative added efter the clecr Piltrate was separcted.. From the loregoing
process the objectivs, fiuorescent labelled entibody was finally obteined..

i1 DIACNOSIS 0F SE4RED FULGUS SPECLIEXR
l. Hethod and ¥ateriunls

In themenufacture szecr spccimens in order that ihe spoxnianeous
fluorescence would occur, gless piate of good gqualiiy (X icro Stand rd
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Katuramiglass) and as thin as possible ( 1 m=2 } 0.2 »m) was used. The
gmear vas made using a sterilized platinum loop, funzii were fished from
typical colonies of erch variety, szeared on a well-polished, greuce-rroe
giass plate on uaich was placed & drop of saline solution. Fixation was
carrisd out variously with ethanol, formalin, aceione or flame treatmont.

In the fluorescent antibody method, there are the direct, indirect.
and complemcnt techniques. The direct cnd indirect methods were nrimarily
usede The equipment consisted of = a siwple humidity cabinet, a large
sized “"sharley" with a cover (within which a moistened filter paper is
laft), indicator vial, pipette, buffor as well as seline glycerol buffer
(mixture of 18 ml purified glycerol and 2 ml buffered saline), all specias

of labelled oanti-Condida szolutions or sera and a fluorescence microscope
(OsaAl iB0-200).

In tho direct method, after fixation of a sample, simple washing
uith buller salins, several drops of fluorescent labelled anti-Candide
gerun or Y¥-globulin solution wns added as illustrated in Table 3, placad
in the aloreuontioned large sized “charley", reacted sufficicntly for 20~
20 minutes at 37°C, then later excese antibody was washed with buffared
saline, again placed in an indicator vial end thoroushly washad with buf=-
fered saline wiile being impacted for 15 minutes.. Tho moisturs outside
the smear was wiped off and with one drop of buffered glycerol it was
enclosed with a cover glass, then microscopically analyzed.

In the indirect method, first when the un-labeiled antibody was
treated as a layer, the entigen on the sample reacted with the component
of the antibody and become adsorbed. Excess antibody wes removed by
vashing and the combined ¥— globulin was left. Since this ¥-globulin
still has the antigenic characteristics, the method utilized this cs the
antigen for deteciion. Uslng the specific anti-Candide solution obtained
from domestic rabbits, labelled golutions from goat end anti rabbit
¥-globulin, these were two-fold dyed following Table 3 then microscopi-
cally excuined.

In order to utilize the fluorescent antibody method it is important
to separate the specific and non-specific reactions; i the direct as well
as the indirect methods, on each occasion the contrast was differentiated
without fail and the distinction was wads. That is to say, in the direct
zmethod the inhibition experiment was used vherein the prevention of tha
specific reaction ceused by the same type of entibody which was not
labelled and vhere prevention of specificiiy due to a different type of
antibody did not arise. Zven in the indirect method, by interchanging
layers of various antibodies and normal seras, the separation of specificity
or non-spscificity could be dotected.

2. Resulia

Identification of Candidg nlbicans. With respect to fluorescent

-6 -

A AN T T g S R Nt e

e & — ey —w—.‘

—— e




fuble 5 Fluorescent intibody Reaction On Szeared Samwles

1) ks 2)742v. 74wum3)
L) omm  5) sowEvm | g) (e
. ) I -2 &) §$H }.ho.iéali %3 10~15 Se-13R10E

i
g) GrMRnZ M0 3 %0 10 B
% 11) s=m: 254 uamm: 10~13 ﬂo-mﬂw-:..m-a e
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1) RRENRYI€IVER [ L0
15) mxsRa

1)Cotion sweb
2)3rota
3)Brota sedinents
4){Direct method)
S Breparation of smear sample
6)(Indirect method)
7)First reaction; Reactior time on slide 10-15 mirutes€ Specific a:r‘ibo&y
8)s7°¢ }ugn temperature
9)Phoschozic acid muffer pd 8.0 Water wash'10 micutes
10) Fluorescent labelled specific antiglobulin 5
Sscond reaction; reaction time on slide 10-15. zinutes "Fluoreacent
lebelled anti goat-anti rabbit.globulin
12)570¢ nigh tenpercture
13)Paosmhoric acid buffer solution »Z 8.0 Water wash 10' minutes
1%)Pnospaoric acid builer glycerin solution. pi 8.0
13)Fluorescent microscope

lobelled ansi~C. albicens solution, the reactions o various Candida so.
25 well a5 othier fungl smear samdies were exanined. ¥With uredsoried
anti-C, cibicens serun or globulin os seen in iable 4 in voth the direct
and indirect rethods ine C. clbicans in the feint dlue Tield o2 -the fluo-
Tescent microscope could be observed as glittering, oval, *round and rod-
shaped blustospore and pseudoxyesliuz and deronstrated a strong five-
rescent reaction at the cell wall, Zven with other Caxxdide. seecies there
was no difference in the reaction, the yellovw-green 51:.1:‘.;61'111,,
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fluorescence could be observed and the discriminating diagnosis of
C. elbicans was possible. Altnough unadsorbed fluorescent lcbelled
C._albicans antibody showed a specificity toward C. albicans antigen,

crosas=over reactions occurred between the various Ca.ndida species and
furgl varieties.

Tne Fluorescent Antibody Reacction of Fluorescent Labeiled

Table 4
: C. albicans Immune Serum With Various Fungil

1) o 2); 3)*\» LRSI

- e

' ® leat Et'naml .mealin;Acemm

——— s e — —— —— e e

C. albicans 20 +:~+4+~-+4 +& 43
C. pavdutnpicdlis 8 F2~bid2~+d I 3
C. guilliermu nall 8 $3~+14 +4 +I4+3~+4
C. rewti 4 2~ 2~ +2
C. catcnulata 4 +1~43 +1 +2 +2
C. mycederma 3 +I~+2 42 42 42
C. pulkcherrima 442~ +1 42 42
. Cokrusd 7 20 42~43 44 +342~43
C. parakrusci 8 +3 +3+3~+4 +3
€. nellatcidea 8+~ 43~ +s~+4 +3
C. pelliculosn 4 +2 0 41 42
C. pell 4 +2~+3 +2 +2 +2
C. robarta 4 ¥2~+8 41 +zi +1
C. tropicalis 20 +3~+43 +4 43~ +3
C. rosel 4 +2~+3 +3 +3 3
3, bisporus 3 2 4. 42 2
T. glabeata . 43 43 43 43
Cr. ncolurmans 4 0~+1 o, d. 0
4)+4: A RUCOREREERT S 40
+31 RARBARNRROCDT L0
+21 PN REONERACDT L0
+3: RN OoM
34 o mnnrnons-Lo
A J
1) Fungi variety -
2) uxber of strains
3)  Fluorescent Antibody Reaction (Direct Method)
4) + 43 Those wita Illuminating Yellow-Green Fluorescence.
5) + 3: Those With Yellow-Green Fluorescence
6) + 2: Tnose With Thin, pale Yellowish Fluorescence
?) + 1: Only a Characteristic Fungus cell Color
8) 0: Without Characteristic Cell Color
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Trus os shovn in Table 5, after adsorption with the fluorescent labelled
entl C. albicens solution the Flittering yellow-green fluorcsccnce arises
only with C. aldicans ( +4), and it was poscible to descern clearly the
shope of thoe spore and pseudomycelium. iloreover, there is of course no
strong recelion with other Candida so., S. bissorus, 7. plablats, and

Cr. neofornons and does not exceed the appearance of a cheracteristie

waite cell color {+1). As & cha_racteristic refersnce, inhibition axpe-
riments were conducted and this specificity was clearly seen. From the
abovo nentioned reaction the diserimination of C. albicans from other
Candida species and othner yecast varieties was possible.

Table 5 Post Adsorstion Fluorescent Reactions of Various Fungi

1), 2‘2 3) L) 5)m x4k 2 &
&HAl uldoan o B o -ey .
wba w . alla
C. ath. | C. trop g._ ol o4 1§~+‘ : +3~+4
i 10! M -~ N
I & pL® C men ! 3 | bR ‘ +
l C. guill. [ } +3 !
} -G, krusei T +3 +1
! C. parakrusel P 3 i +4 . +1
) C. preudotrop, 3! +3 ; +1
| T. slabrata I +3~+4 |
C. guill. | C ah. &nlb. ] : t ig + ]
; . trep, , ~ 4 ! 1
| C krusel C stell, Pz 33 P+
C. guill ' 3 . +3~pd . GI~bd
C. krusei 3 +3 :
C. parakrused 3 +4¢ !
C. preudotrop, 2 “+4 ! +1
T. glabrata i 3 +4 '
C, sell. | S. pasorianus  C. alb, 3 +3 +1
PCalb) . C. trop, 3 +3
G OPeL® . C. stell, 3 +d~t3 +3
. C. guill, 2 +4~+3
C. krusel 2 +3
C. parakrusei 2 +4
C. preudutrop, 2 +3 H +1
T. clabrata 2 | +2 ' +1
T. glab. ' C. alb | C. atb. 2 +3 +1
. S. bispor. . C. wop, 2 +3 +1
(C. krusei) S C. owell, R T +3
' 1 G suill. b2 +3 :
' ‘G, krusel 2 +3 p +1
; ! C, parakruse} o2 +3
) : C, preuduirop, 2 | +3 :
. i T. glabrata 4 | +4 +3~+d
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Yeast varieties

Number of Strains

Fluoreacent Antibody Reactions
Befure Adsorption

After Adsorption
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Identification of C. steilatoidea. The un-adsorbed fluorecscont
lebelled C. stoll. solution reacted with all the Candida species and did
not siiow any specificity whatsoever. After adsorption, the fluorescent
latelled anti-C. stell. solution was used ond examinetion of ihis reuction
wes nade in the zame manner; however, it did not show a reaction with the
other funci verieties and hetoro Cundida species, and reacted only with
the homo antigen producing a glitiering yellow-green fluorescenco thus
making observation pccaible. ZEven with the inhibition expariments, the
specificity was evident. Thus alter adsorption, the fluorcscent laboelled

anti C. .%tell. solution could uake an identification from the other Cancdida

smecics and the scme results could clso be obtained by the indirect
method.

C. ~uill, and T. rlablata Identification. Yith the un-adsorbed
fluorescent labelled antibody groups, there were no unique characteristics
and mutusl cross-over reactions were demonstrated; however, after adsorp-
tion the fluoressent labelled C. suill., as well as T. rleblato antibody
solutions did not show cross-over reactions with respect to antigens,
showed individuzl specificity and cobservation of the greenish-yellow yoast
cell was possible.

Upon observing the fludrescent antibody reactlions on smear samples
of standard stocic cultures ‘of fungi by means of direct and indirect
methods after labelling with fluorescent dyes and sufficient adsorption
of the scre and Y- zlobulin solutions specific for C. albicans, C. stell.,
C. suill. and T. glablata, a specifiic reaction only with the corresponding
antigen was showm by that entibody end it was possible to clearly maizo
distinmuishing diagnoses of these Candida species from the others. Thece
results agreed well even with the slide agglutination reactions. Foreover,
even on the experimentally mixed smear samples, if C. slbicans, C. stell.,
C. ruill. and 7. glablata were mixed, by using the corresponding antibody,
it vwas poscible to make discriminating diagnoses.

1II. RAPID IDENTIFICATICN OF VARIOUS FUKGI CBTAINED FRCM CLINICAL SOUACES

1. Rapid Identificetion With The Fluorescent Antibody Reaction of Vaginal
Smear Soxmples M

Laborziory tests were made on 96 samples positively identified as
funzus. After clean swabbing the exterior and putting on the vaginal
scope, tae central vazinal wall was swabbed with a sterile cotion sweb
and five szear samples were prepared. Yhile screening by tnils nethod, 24
wour cultures were m.de on Sabouraud's agar and after a 3-8 hour culture
o® Sabouraud broth, szear samples were again prepered and identification
rere mede follouing the aforementioned methods. As coxparative tests,
determinations were wmade by weans of the lartin-Jones and Lodder-Ven Fij
zethods. ‘

“hen using the fluorescent antibody zethod with a laycr of anti-

C. zlbicans on the vaginel smears and vhen C. elbicans can be dicgroscd,

[A)
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Table 6 Fluorescont Antidody Method On Clinicaliy Hixed
Infoctious and Exgerizentally Xixed Smear Samples

' 2) EEEEE T ~
1)% & = & sXusl z=m &t e e
SCalb, Ckrs, Conp Cacll Cuuill. Co-k Cpt 1bC e,
C al 4C krue 348 A1 . ¢
€ 3 3C. trop. 3354, el : - i
C alh 4C wal 43 - +1 H s N
C b 4T poil +344 ;
C 3 +C pke® C.aln 3 +3+4 SE 2 S I
C alh 4C. p-t.*e +3 .
- C al +7T, ghh +3 i i H
C. 2t +C trogn +C. stell) +3-4 1§ ! : .
c tﬂ::C:.ﬂb. +1 . 3. = B )
€ tlL +C trop C sull i H 13} ;
c.s;x?&";n;""—- 1! 1™ +3 H
% € Zic im C sy Pl 43 H .
4 . % U S SUR
] T. ghh +C. b Y : M3+
Tonilum T 1 '“§ L b ot
Cr. ncolar. i +3 .
Ce. u\‘wi&& Ce. acclor. ! ! é ! ! +3
.:c 2 L .23 c“, " =t

4+

1) Yeast mixture ;
2) Specidic intibody .
3) Fluorescent Artibody reaction (Indirect Meihod)

the glittering greenish~yellow fluorescence of rourd or oval Lencida spores
N could be seen. The wlls fluoresced strongly while 4hev ccxtral portion

only weakly. although the nuclei of vaginel epitnelial cells presenis a

weak greeaish-yellow color, with adsorbed fluorescerni antibody soiution

prepared using mouse zccione-irested pouder the nonspecific reaciicm

decrecses and the differentiction of fumzi could s clearly zzde. XHowever
3 the complete eliiination was not possiblc.

frox the voginal szear sauples C._sidicens was delected iz 65 of

3 96 stmples or in 87.7F and neither C. sicll. mor 8. —uill. cculd Bo deteC~

3 . %cé gven im & single semple. 2. £lorlzis vas detecicd inm 21 o2 96 samples ,
53 - —————— — —— .

Al

A

-, ) - - . &
or 21.53. Tho otrers undcieciedle were 10 in musber {10.5%) inet ic o soy,
tzase vwere other than C. albieons, C. suill., C. si2ll. and T. glebiate,
Cozparing the present results to resulis of detection dezending on
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biological characteristics and from serologicel methods, Table 7 rovezls
that for C. albicans tho fluoressent-sntibody method wes successful with
.65 -scmples, the. serological detection method with 61 sauples and the bio-
logical method with €8.samples.. Tae results of ihe fluoresciat antibody
nathod compared to 4 biological deteciion method was in a ratio of 1:0.9.
Tae detect tion of T. rl..blc.tc. “rom cach of the three methods was 21

&

.saxzples (21.8%) and the resulis were in complete agreezent. )

Table 7 Comparison o Fluorescent Antibody lMethod To Other
Yethods on Standerd emd Clinicel Stocks

AT I TR A Y A A Vo =
1)s  22)E FEEETEE MTETECS SIEPPETRTE
Cam AJeiiasi T By T BSSH 3 15 (100%)
€ ael 615151 305 3 (1005 1 3 (100%)
Cgtl *.5] 5 (109%) i s( %) § 5 (2002 .
Toak ‘o’ 57 SauD) i %) 5 (100%)
7) *9) T G G @D ! G oah 64 | C oah 6 (0.8)
i . € Rl 0 { C=sadlo ;.c.mn.o
S = %. G0 } Gl C guill 0
L Tghh 21 (2.9 T.ghah 21 421.8) T.chh 21 (21.9)
. i 10)7Fex 10 s o) Fon 1349 10) Fou 700
——-_—__—“; W= e ae e e winn o ————— S ——— — ———
8) 1T C Al 29 (68 L C oo M@ ¢ Coab M(0.5)
xss?xm§ L1 Come 0 { Cuato ¢ GO .
e % S8Ma0 o EBNiley .Toeiow
. - 3 o - . .
o1 10)Fes e 10)inu 133 10) Zou a3 -
1) Source : .
2) Xuzber.of strains

: 3) Identification resulis sccording to Fluorescent antibody reacticn

L) Identification resulis a~cording o serologicel mcihod
. 5) Identification resilis according to biologicel zeiod

6) Standard -stock strain
.. 7) Strain frox veginal seperation

8) Strain separcted from oral cavity of newborn v

9) Clinical strain
10) Others” -

2. Rapid Identification of Pungus on Smear Samples Froz The Xoukias of
Newborn Infants

Smear sanples were nrepared froa thrush of newborn inflanis and
fungl fra::x the oral cavity using the indirect method. Froa thc Ilwores-~
cent artibody recctions:of 30 samples from the oral cavi..y, L. albicars

was identified in 29 samples cs shown in Tsble 8. On the otaer onc sawsie
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Table 8 Results fron Methods Cther Then Sz¢aer Samnles

Compared with Fluorescent labelled C. albicens
anti slodulin

SEER I SR

L 5E_ noam amap ol

‘g)Famnn &xms)  wmess B9 gy .
- REBSL T, gaban. Fe7 9y
J10) B uoe s 300 a9)
12)FaReR - 0 1a0) ! “‘?_’_&13) .
A
28
- . 1) Origin
N 2) Ootion swad -
Y 3) Srota N
i . L) Broth sedizent .
3 Q 5) Vaginal
,% O 6) S3amples
. 7) Oral cavity of newbora infants
3 8) sazples :
1 9) Fluorescent labelled anti Z._glableta clobulin
i : 10) Vaginal . .
1 11) Samples .
: 12) Oral caviiy newoorn . -
3 2 13) sample ‘ :
§ E
3 the spacific anti T. gleblaia antidedy was used and only the specific 3
Bz ] reaction chown by T. slablatz was evident. .
4 Beside the preseratian of sueer samples, that i= tc sey, either by
- the dircct cotton suab method or froz eizat hour Sebouraud’s broth culiures,
2 on tie szear samples of the sedizents a layer o specific anti~C. clbieans
2 . and T, slablato sera wvers uced. The resulis obiained from Tlucresceat
y antidody zethod are cosparatively cxamince in Teble &, From 63 wvaginal
Candida semples, identilication was =nde iz 54 scmsles (70.%3) by the
. direct cotlon sund meiliod, in 62 (51.23) cr the =z=sor somples aier shors
brotz culture and in 65 (95.6%) of the smesr sa=pies frox the broihk sedi-
zenis. In the 30 somples positive for funzl frow the oral cevities o

nevbora taere uere 8 sanmsles (27.53) out of 29 samples by the direst
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cotton swab method and in 20 samples (68.9)5) after broth culture., In the
sedixzent samples the fungi were detected in all 29 sumples.

SUMIARY

~, Thae use of rapid diegnosis of antigen on sweor sazples ané of dige
tridution deterninaiions have been mede wita virug {23, Dozoplasma [ 24],
yeast-like fungi [ 39], Strestococcus [ 271, Stashvlococcus and Escherichsa
coli 129] and the useful significanco has teen uidely raporteés ZHore, tho
rapid dizgosis of fungus indection froxm smear sausples uas used Sor routine
igqnthﬁcatiop and if the improvemeni cobd be applied to previous proce-
dures; one wonders waetaer %his does not greatly affect epideniology and
the diagnosis of the nature o infections.

Gordan (1958) [ 59] attezpted a differentioting diagnosis of
C._albicsns from other disease-causing Candide spoéies ucing the fluores-
cent jabelled anti-C._albicans soiution and alithough adsorption was cceom-
-plighed, partial non-specific reactions were shosm and C. albicans, &.irov.
‘as well as C. stell. couid net be éiflcrentiated. Ir 1933 ne wes zplo o
distinguished betwcen C. albicons and C. stell. [40], waile in 1950 Xaplen
end Keufman [41] using specific anti~-C. albicans soluiion tere successiul
in the differentiating diagnosis.

The result of testing tais reaction on the various Candide srecies
with the unndsorbed anti~Cindida serua w2 siziler to the non-specificity
{cross-over reaction) of Gordan's resulis and it was not possible %o
ép“egitiégl}y dye the.antigens ‘corresponding to-each antisody. Zovever,
ir “*he rapid dingnostic rmethod for Tunzal infections various simple diag-
nistic Zedia have been devised [42 - 4] and considerable verifying re- .
sults have. been prosented, but these do not exnibit a foundation of spoci-
ficity whatsoever, and on the point that-they are not reliabl, using the

# .eforezentioned unadsorved fluorescent labelled snti-Candida serun with

the Dandidé saear samples taken together, a rapid diagnosis was possible.

Again on the matter of eliminating the nonspecific fzctor o® ths
unadsorbed fluorescent labelled Candica serus, tiere was considersble dif-
ficulty and there were instances waere complete elimirntion was mob accoz—
plished: In those cases, it is Probadly izperative to exchance the ad-
sorbing fungi and to chenge to oiher im—mne rabdit serus instead o simpiy
Yepeatiug the adsorption haghazardly. after succeeding in obinining the
specific in-une sera corresponding to the pathogenic Candida species,

C. albicane, C. stell., C. ruill. and 7. gleb., it:becaue possidle 2o
carry out diseriminating disgnoses of antigess corresponding ‘o tne anti-
8€XAe

> Vith respect to clinicel Tesearch, dizznosis of fungi was zade on
smear samples by the coiton swab method €irsctly froa the site of infco~
%tion. In the microscopic examinziion with ke Graxm stain ¢ifficuliies are
often encountered in iae diegnosis and the prosent eihod =akes a sizple
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L) diermocis possible from the stendpoint of meterials waich do not give rise : .
to antigen~antidody recetions accovding to the specificily ol reaction

malking examination impossitle.. Hewever in the diaznadsis of specific

reas sions it is necessary to us€ zs zontrast o loreign antiserwa as well
as a comzon domestic rebbii seruz and taen cerry oul the diagnosis.
Xoreover, 3n the present method there are non-specilfic reactions present;
nowever, using acetonc-ireated visceral powder, it is & matier of elini- .
nating fairly well the rosctions wilh respect to decidusl cells, siruc- .
tural cells and corpuscles. T

Especially in thediagnosis of fungl in smecr semples from ihe
diract cotion swab method, due o the prodvlem of the fungi s well as tae
non specific reacticns of decicuzl colls, blood cells ané structural cells,
the ratio ofnositive identificaticns hes a tendency to f211., However, -
szeur sexples after a short period of brota culture, show good resulis axnd
«are also advantageous for dizgnosis. .

Not only wvhether this Is adeguately useful in the rapid diagnosis :
o2 funrus infections in obsteirics as abtove should be consideréd but a2lso
its significance in epidexiology.
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- Photograga 1 luorescence picture of Condida elbicems. Spores due %o
fluorescence ledelled speciPic anti C. slbicans (%0 X 10).
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Footograph 2 Fluorescense of standard stock Cswiida slbieens. Pseudo-
oycelium and szore due Lo Jluorescence latelled specidic
- anti-C. aldbicons

b o e

R R R R e
8 s

NG

PSR

.15 =

P

3

R

.
¥
.
| - gt A4 P13
R M‘,a?irwmﬁwm”mm«>.» -

o1
- «v»w»sz'g ¥
S e L

o dvieres

- T— G e v




RS

i

s

et 1,

3

.

T R R R AR RS TR IR S i

ST

RIS

L.os e gt

e g
s w e

L R L

e

¥
. %
- ™ -, -.\ ’ PN
. I 1
N . ? i
. . .
R _‘.."! o © o
e € g e -
. -l 3 =5} N
B Oy iy I 4
R SXT IS 1
Lo 3 . ‘i‘,‘..,-’f;';‘lz i e B §
. - aELUA v SNt . Lo
S .. g LN S
m——— .

.
- T~ Y
N R
£ ) .
L, G .

. P
‘(1)Pnotograph 5. Cindida elbicans froa vaginel suear saanles. Pseudo-
‘mycelium and spore ‘due-to fluorescent labelled specific enti-C.
. -albicans serun. N
(2)Paotozraph 4. Discrimineting dlagrosis of C. 2lbicans Prom-szeor
sazples of experizentally mixed C. albicans a=g C. irovicelis (40X10).
. Identification of C. albicans Pram fluorescest labelled enti-C.
albicens seruz.(Spores emanaiing “luorescence are C. clbicans).
(3)Paotograph 5. Discrimiraiing éiagmosis of C. elbicens.from saear
sample of experizentally mixed C. slbicens and Cr. meolor=ans {&040).
" Identification of C. albicans by reans offluorescent lsbellcd anti- )
C._aldicans seru=, .
{&)Photograph 6. Spore from Cr. neofor—zns fluorescent lcopelied

specific anti-Cr. neocZorzans.
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Pnotograzh 7. Discriwinaiing dizgmosis of C. slbicems from experi-:

mentally meixed smear samples of C. alticans end C. trovicalis

{40 X 12). Ideniification of 2. elbicons by reens ol fludrescent
f) labelled enti- C. zlbicens serum. zSporcs exanating fluorascence are
$ C. albicans). ‘
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