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W hile som e years ago th e  opinion h ad  p rev a iled  th a t  ce rta in  diseases 
caused by  fungi occur only  in  certa in  p a rts  o f th e  w orld , i t  has la te ly  becom e 
m ore and m ore ev iden t th a t  fungal diseases are n o t re s tric ted  to  geographical 
areas.

In fec tion  w ith  C ryptococcus neoform ans h a d  n o t been rep o rted  from  
H u n g ary  before 1954 w hen we h ad  occasion to  observe a p a tien t[2 0 ] an d , sim ul­
taneously  also ano ther case w as repo rted  [16]. C linical course and  patho log ica l 
findings w ere charac teristic  in  ou r case and  th e  h isto log ical ex am in a tio n  had  
allowed to  m ake some rem ark ab le  observations.

T he p a tie n t, a 76 years o ld  fem ale , was ad m itted  to  th e  1st M edical D e p a rtm en t o f our 
hosp ital. A ccording to  he r re la tiv e s, ab o u t tw o m onths before she  h a d  caugh t a cold. H e r  p h y ­
sician had diagnosed pneum onia  a n d  pyelitis . For th ree  w eeks she h a d  h ad  a cough, a n d  a te m ­
p e ra tu re  o f ab o u t 39° C (102,2° F ). T h en , on th e  effect o f pen ic illin , an tip y re tics  a n d  codein 
th e  condition  h a d  g rad u ally  im p ro v ed , tem p era tu re  had  becom e norm al and  th e  cough had 
subsided. S ubsequen tly  she h a d  com plained  of lasting  head ach es now  and  again accom panied  
by  vertigo , n ausea  and vom iting . H e r  g a it had  becom e u n c e rta in , w ith  num bness o f  th e  legs. 
She had  been  ex trem ely  restless, could  n o t sleep and had  lo st 15 k g  in  w eight in  8 w eeks.

On adm ission , th e  pulse freq u en cy  was 60/min ; b lood pressu re  180/90 m m  m ercu ry  ; 
tem p era tu re  w as norm al. R esp ira tio n  was scarcely audible, th e  p u p ils show ed h a rd ly  a n y  reac ­
tio n  ; th e  p a te lla ry  re flex  could n o t  be  elicited on e ith e r side ; B abinsk i’s sign w as positive 
on b o th  sides. She died th e  m o rn in g  a f te r  th e  day  of adm ission . Clinical diagnosis w as h y p e r­
tension , encephalom alacia.

P ost m o rtem  th e  follow ing w ere revealed. T he bod y  surface  was in ta c t. In  th e  superior 
lobe o f th e  le f t  lung th ere  was a c ircum scribed , greyish-w hite, m ucous node o f th e  size o f  a  n u t, 
o f  liver consistency, hom ogeneous on  th e  cu t surface. T he th o rac ic  and  abdom inal o rgans were 
norm al. T he calvaria  was m ed ium  th ic k , yellow ish-w hite, th e  d u ra  m edium  ta u t ,  th e  p ia  m ate r 
oedem atous. In  th e  basic grey  n ucle i num erous, sy m m etrica lly  a rran g ed  cysts o f  th e  size o f  a 
p in-prick , a m ille t seed, a len til w ere found , filled w ith  a w h ite  slim y substance (F ig. 1).

In  th e  sections p rep ared  fro m  th e  lung and th e  b ra in  n um erous round  or s lig h tly  oval 
fungi, m easuring  5 — 20 ц  for th e  m o st p a r t  sorrounded b y  a  b ro ad  capsule csould be observed 
(F ig. 2). In  th e  lung th e  groups o f  fungi w ere separated  b y  connective  tissue sep ta , w hile  in  th e  
b ra in  th ey  w ere arranged  in  sm alle r o r larger cysts, whose w alls w ere n o t lined b y  cells an d  no 
in flam m ation  w as seen a round  th e m . In  th e  subarachnoidal space th e re  were fungi o f d ifferen t 
size, a rranged  in  several layers ; a t  places in  th e  cortex  im m ed ia te ly  b en ea th  th e  p ia  m ate r 
th e  developm ent o f  cysts was o b served . In  th e  b ra in  substance  p e riv ascu la r lym p h o cy tic  in f il tra ­
tio n  was found  a t  one place o n ly , w hile on  th e  m eninges th e re  w ere, a p a r t  from  th e  fungi, only 
single in flam m ato ry  foci consisting  o f  som e lym phocytes.

The p o s t m ortem  diagnosis w as cryptococcic m eningoencephalitis , to ru - 
lom a in th e  left lung.
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T he fungus h ad  n o t b een  cu ltu red  to  su p p o rt th e  diagnosis. T he classical 
h is to lo g ica l p a tte rn  fo u n d  h as , however, p ro v ed  w ith o u t an y  d o u b t th a t  the  
c o n d itio n  was due to  th e  fungus officially te rm ed  to d a y  C ryptococcus neofor- 
m a n s . Before i t  h ad  been  te rm e d  Torula h is to ly tica  and th e  disease caused by 
i t  w a s  often  called b lastom ycosis . On th e  s tre n g th  of recen t know ledge, infec­
t io n s  te rm ed  by  the  la t te r  n am e  m ay be d iv ided  in to  th ree  groups, viz.(i) N orth  
A m e ric a n  blastom ycosis, caused  by  B lastom yces derm atitid is  (Gil ch rist), (ii)

F ig . 1. N um erous cysts o f th e  size o f  a  p in- Fig. 2. T h e  c ry p tococcus neo fo rm an s is a
p r ic k  o r  m illet seed are  v is ib le  in  th e  g rey  ro u n d  or s lig h tly  o val o rg an ism , m easuring

su b s ta n c e  of th e  b a sa l n u c le i  ( x 2 )  5/r b y  20 fi. A zan s ta in  (x 4 0 0 )

(ii) South-A m erican b lastom ycosis  or paracoccidioidom ycosis caused  b y  B lasto ­
m y c e s  brasiliensis (Lu t z — Splex 'DORe ) and  (iii) th e  disease due to  C ryptococcus 
n eo fo rm an s  (Bu s s e —B u s c h k e , Sast F e l ic e — V u il l e m in ), called  form erly  
E u ro p e a n  blastom ycosis o r torulosis. C onsidering th a t ,  as found  in  tissues, 
f ro m  am ong the  above a g e n ts  only C ryptococcus has a b ro ad  m ucous capsule, 
o u r  find ings have co n firm ed  th e  diagnosis also w ith o u t cu ltu ring .

I n  connection w ith  o u r case th e  problem  arose from  w here an d  by  w hat 
ro u te  infection  had  been  c o n trac ted . A ccording to  th e  li te ra tu re [14], th e  fungus 
w a s  recovered  as a s a p ro p h y te  from  insects, bees, in  w ine-and beer-cellars, from  
fo o d  an d  fru it juices, som etim es from  th e  h u m an  sk in , th e  nasa l m ucous mem-



I' iií. 3. Cvsts situ a ted  in the  grey  substance  contain  fungi show ing m ctachrom aisa . Toluidine
b lue  (X20)

Fig. 4. Mucous capsule a round  the  fungi shows a m ed ium  in tensive  periodic acid-Schiff 
p o sitiv ity . Periodic acid-Schiff reac tio n  (X400)

Fig. 5. On th e  periodic acid-Schiff reac tion  com bined w h ith  the  H ale  m eth o d  the  c ry p to ­
cocci s ta in  blue ; co rpora-am ylacea like decom position p ro d u c ts  sta in  purple. R itte r— Oleson

reaction (X 100)
F ig . 6. U nder th e  fluorescence m icroscope the  red  colour of the fungi is in sharp  co n trast 

w ith  th e  blue blase. A cridine-orange sta in  (X 80)



F ig . 7. U nder th e  po larizing  m icroscope th e  fungi a p p ea r as polarizing crosses. A cridine
orange sta in  (X 80)

F ig . 8. U nder high pow er m ag n ifica tion  th e  doubly  re frac tin g  capsule developed around  
th e  polarizing crosses is also well visible. A crid ine-orange s ta in  (X 400)
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b ran e , th e  digestive t r a c t .  Some investiga to rs could  even observe i t  to  tu rn  
in to  a pa thogen ic  organism . T hus, in  our case, th e re  h ad  existed m any  possib le  
sources of infection. T he fungus in troduced  in to  th e  hum an  organism  induces 
m ost freq u en tly  lesions in  th e  resp ira to ry  t r a c t ,  d isorders of th e  nervous sy stem . 
R ecen tly  it  has also been  observed in  connection  w ith  lesions of th e  ly m p h o id  
ap p ara tu s[1 5 ]. The in cu b a tio n  period of th e  d isease is unknow n. In fe c tio n  of 
th e  re sp ira to ry  tr a c t  appears w ith  sym ptom s o f a com m on cold, a rise in  te m p e ­
ra tu re  ; la te r  on also pneum onia  m ay develop. T h e  X -ray  finding is n o t c h a ra c ­
te ris tic . T he invo lvem ent o f th e  nervous sy stem , accom panied by  h ead ach e , 
nuch a l rig id ity , vom iting , sleeplessness, a rise in  tem p era tu re  and occasionally  
b y  focal sym ptom s, m ay  be confused w ith  tu b e rcu lo u s  m eningitis. If, on g rou n d s 
o f carefu l observation , th e  possib ility  of a fu n g a l in fection  arises, th e  d iagnosis 
can  be estab lished  in  th e  liv ing b y  exam ining th e  CSF and  isolating th e  organ ism . 
T his is in terestin g  w ith  respect to  prognosis b u t  o f no decisive im p o rtan ce  
th ere  being no efficacious th e ra p y  know n. P rognosis  is therefore very  u n fa v o u ­
rab le . T his m igh t have  been  one of th e  chief reaso n s w hich in  th e  la s t te n  y ea rs  
have  p ro m p ted  num erous investiga to rs to  s tu d y  th e  problem . From  am o n g  th e  
g rea t n um ber of stud ies on th e  subject, th e  m o st va luab le  are those w hich , in  
ad d itio n  to  valuab le  d a ta , offer an  exhaustive rev iew  of th e  perta in ing  li te ra tu re . 
O f th ese , th e  m onograph  of C ox  and TO LH U R ST [7] from  A ustralia , th e  p a r ts  
dealing w ith  patho logy  of w hich had  been w ritte n  b y  R . A. W lLLlS, is th e  m o st 
im p o rta n t. B y  carefully  observing 13 cases th e y  h a d  o pportun ity  th o ro u g h ly  to  
exam ine th e  d ifferen t changes caused b y  the  fungus. F ro m  am ong F rench  a u th o rs , 
Debré e t al. [8], as well as Segretain et a l .[9, 30, 31] have published  severa l 
rep o rts  dealing m ain ly  w ith  experim ental in fec tions. F rom  G erm any, I I o i ’F- 
MEISTER[15] in a review  an d  Mohr[19] in a special ch ap te r have c o n tr ib u te d  
to  th e  know ledge of th e  disease. The repo rt on 165 cases by  Gendel, Ende and  
Norman [11], published  som e years ago in th e  U n ite d  S ta tes has g rea tly  s tim u ­
la te d  th e  in te rest in  th is  question , as confirm ed b y  th e  studies of Zimmermann[35] 
M oss e t al. [25], Baker and  H a n g e n  [1] an d  o f Caldwell and Raphael [4] 
in  E ng land .

O n th e  s tren g th  of th e  d a ta  in  th e  lite ra tu re , th e  following m o tiv es  m ay  
be advanced  for th e  increasing  in te rest in m ed ica l m ycology.

(i) The m odification  of th e  m icrobial f lo ra  caused  b y  an tib io tics, (ii) T he 
favourab le  response to  th e ra p y  of certa in  fungous infections previously believed  
to  be fa ta l, (iii) The fa ta l outcom e of fungal in fec tions com plicating o th e r  d isea ­
ses, and , fin a lly , (iv) th e  im provem ent of th e  d em o n stra tio n  of fungal in fec tions 
b y  m eans o f  cu ltu ring , serology, skin tests, an im al inoculations and th e  ad v an ces 
in  histological techn ique .

E stab lish in g  th e  correct diagnosis has considerab ly  been assisted  b y  th e  
in tro d u c tio n  of h istochem ical m ethods. For d em o n stra tin g  substances o f a p o ly ­
saccharide  ch arac ter, M cM a n u s  [18] in 1946, H o t c h k is s  [17] in  1948 h ad



2 3 6 J. MOLNÁR

reco m m en d ed  a sim ple m e th o d , th e  period ic  acid-leucofuchsin or th e  periodic 
ac id -S ch iff reaction . KliGMAN and  Mescon [17b] in  1950 have found  th e  m ethod  
s u ita b le  also for h isto log ical iden tifica tio n  o f  fu n g i and  now it  is b e ing  ex ten si­
v e ly  u sed , especially since th e  m odifica tion  o f  Gridley [12] an d  th e  com bina­
t io n  suggested  by  Cawley e t al. [5, 28]. T h e  exam inations of Stark e t  al. [32] 
also  su p p o rt th e  fac t th a t  th e  m ethod  gives g re a t assistance in d iagnosing  various 
g ra n u lo m a to u s  diseases o f  u n certa in  ae tio lo g y  [6]. The au th o rs  m en tio n ed  
c o n te n d , however, th a t  m ore  effective a n d  dependab le  m ethods are  n eeded  in 
th is  f ie ld . In  1954, a t  th e  Congress of G erm an  pathologists, B r a s s  [2] described 
th e  m e th o d  of polarizing op tics w orked o u t  b y  Potenza et al. [3, 27].

W e have carefully  s tu d ie d  th e  recen t m e th o d s  in  our own case as well as 
in  a n im a l experim ents. T h e  m ethod  of M cM anus — even in  its  o rig inal fo rm  — 
w e fo u n d  considerably su p erio r to  th e  u su a l s ta in in g  techniques (F ig . 4). I ts  
o n ly  d raw back  was th a t  in  th e  b ra in  sec tions th e  round  cryptococci w ere  occa­
s io n a lly  confounded w ith  co rpora am ylacea o r w ith  o ther lip id -p ro te in  decom ­
p o s itio n  products. R ecen tly , Segretain [30] h as recom m ended th e  iod ine  reac­
t io n  fo r  d ifferen tia ting  th e  fungus. On th e  basis  o f our praevious exam in a tio n s, 
a c c o rd in g  to  which th e  co rpora  am ylacea are  o f  a lipid-protein  c h a ra c te r  [21, 
2 2 ], w e applied  a co m b in a tio n  of th e  H ale  m e th o d  w ith  the  periodic acid-Schiff 
re a c tio n , as suggested b y  CAWLEY [5]. B y  m ean s of th is techn ique, th e  corpora 
a m y la c e a  of a lip id  c h a ra c te r  sta ined  crim so n  w ith  leuco-fuchsine, w hile th e  
fu n g i o f  a polysaccharide ch arac ter, adso rb in g  colloidal iron, s ta in ed  b lu e  w ith 
P ru s s ia n  b lue reaction  [13] (Fig. 5).

S ubsequen tly , a lth o u g h  a t  th a t  tim e  w e w ere no t y e t a c q u a in te d  w ith  
th e  s tu d ies  of Potenza e t  al. [27] — we u se d  th e  polarizing op tica l techn ique  
fo r  exam in in g  th e  cryp tococcus’ th ick  capsule  w ith  a double contour. T h e  resu lt, 
w h ic h  shall be rep o rted  elsew here, was t h a t  c e r ta in  dyes are deposited  in  a  regu­
la r  p a t te r n  am ong th e  pa rtic le s  of th e  capsu le  consisting of subm icroscopically  
a r ra n g e d  micellae, an d  increase  th ereb y  th e  ex isting  b u t feeble a n iso tro p y  to  
su c h  a n  ex ten t, th a t  even m oun ting  in  C an ad a-b a lsam  was no t cap ab le  o f  p a ra ­
ly z in g  it .  This phenom enon  has been k n o w n  since long by  th e  b io log ists  who 
ca ll i t  dichroism . I ts  use fo r histological pu rp o ses  has, however, been  a tte m p te d  
b y  a  few  investigators only .

F ro m  am ong th e  m a n y  dyes te s ted  to  b r in g  ab o u t the phenom enon, acridine- 
o ra n g e , one of th e  flu o rescen t dyes, has p ro v e d  to  be the  m ost a d e q u a te . Subse­
q u e n t  to  sta in ing  for 10 m in u tes  w ith  its  1 : 1000 aqueous solution, d eh y d ra tio n  
a n d  m o u n tin g  in  C anada-balsam , the  fungus cou ld  be identified  b y  tw o  d ifferen t 
m icroscop ic  m ethods. In  fluorescen t ligh t th e  fung i appeared fluoresc ing  in  red , 
in  s h a rp  co n trast to  th e  b lu e  b ra in  su b stan ce  (F ig. 6). The sam e p re p a ra tio n  
e x a m in e d  w ith  th e  po la riz ing  optical m e th o d  w ith  crossed niçois show ed the  
fu n g i golden-yellow in  th e  d a rk  v isual fie ld s, so th a t  th e ir id e n tif ic a tio n  took 
o n ly  a  few  m om ents (Figs. 7. and  8). T he m e th o d  also allowed ra p id ly  to  diffe­
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ren tia te  th e  fungi from  th e  above m entioned  co rpo ra  am ylacea, since th e  l a t te r  
s tru c tu res  d id  n o t show  th e  phenom ena described .

A ccording to  o u r exam inations of sm ears m ad e  from  colonies, a n d  o f 
fresh u n fixed  p rep ara tio n s o f th e  b ra in  of m ice experim en ta lly  in fec ted  w ith  
cryptococcus an d  o f frozen and  p araffin  em bedded  sections of tissues f ix e d  in  
form aldehyde, th e  cryptococcus tak es  th e  d ich ro itic  s ta in  only if  i t  h as  b een  
iso lated  from  m a n  or anim als. I t  was estab lished  th a t  w ith  proper d isce rn m en t 
th e  m ethod  is well su ited  for rap id  histological id en tif ic a tio n  of the  cryp tococcus. 
Only doubly  refrac ting , periodic acid-Schiff po sitiv e  substances found  a f te r  
d eparaffin iza tion , rem oval o f th e  form aldehyde p ig m en t an d  tak ing  in to  acco u n t 
and  excluding all an iso trop ic  im purites, w ere reg a rd ed  as fungi. We fo u n d  th a t  
th e  tw o m ethods com plete each o th e r well. A fte r d ich ro itic  sta in ing  the  organ ism s 
to  be found  in  th e  m ild ly  periodic acid-Schiff po sitiv e  necro tic  foci can  be m ore  
quick ly  and  m ore in fallib ly  ascerta ined  w ith  th e  po larizing optical m e th o d , 
w hereas th e  fungi w ith  som e of th em  located  in trace llu la rly  in  the  ep ith e lo id  
g ran u la tio n  tissue , p ro b ab ly  because th e ir  cap su la r su b stan ce  has been deco m p o ­
sed, do n o t show  dichroism  an d  become id en tifiab le  only  th rough  th e ir  m ed iu m  
in tensive periodic acid-Schiff positiv ity .

In  our exam ina tions th e  usual s ta in ing  tech n iq u es have also been ap p lied . 
The cryptococcus s ta in ed  blue w ith  h aem ato x y lin , s tee l blue w ith A zan , m e ta -  
chrom atic  w ith  to lu id ine  b lue, brow n w ith  B ism arck-brow n, G ram  p o sitiv e , 
violet-rose w ith  m ucicarm ine. I ts  capsule gave a p ositive  periodic ac id -S ch iff 
reac tion , and  s ta in ed  w ith  B ism arck  brow n an d  m ucicarm ine. I t  tu rn e d  b lack  
on silver im pregna tion . W ith  M allory’s dye th e  fungus stained blue b u t  no 
b lu ish  reac tio n  could be observed afte r tre a tm e n t w ith  iodine, and Sudan I I I  s ta in  
w as n o t ta k e n  even in  frozen sections. T re a tm e n t o f b o th  frozen and  em b ed d ed  
sections w ith  lip id  solvents proved  th a t  lipids p la y  no  p a r t  in  the s tru c tu re  of 
th e  fungus’ capsule. T he m ucous halo a round  th e  capsu le  did no t d isap p ear on 
digestion w ith  pepsin , try p s in , hyaluronidase. O n th e  s tren g th  of th e  f in d in g s , 
as well as o f th e  d a ta  in  th e  lite ra tu re  [10] i t  m a y  be assum ed th a t  p o ly sacch ari­
des, possib ly  ch itin , consisting  of acety l glucosam ine m olecule chains, m a y  h a v e  
a p a r t  in  th e  fo rm atio n  of th e  capsule. O ur o b se rv a tio n  th a t  the  capsule d isa p ­
pears on hydrolysis w ith  I  p er cen t periodic acid  fo r 96 hours, appears to  len d  
sup p o rt to  th a t  supposition . O n th e  o ther h an d , p a ra lle l w ith  the  d isap p earan ce  
of th e  capsule, d u ring  hydrolysis double re frac tio n  an d  dichroism  decrease in  
in ten s ity  and  u ltim a te ly  cease com pletely. O rganic an d  inorganic acids, bases, 
as well as oxidizing agen ts used as control rem ain ed  ineffective. Since th e re  a re  
d a ta  referring  to  th e  fa c t th a t  on prolonged t r e a tm e n t w ith  periodic acid m u co id  
groups becom e decom posed [24, 33], a sim ilar phenom enon  m ight be assu m ed  
to  have occurred  in  th e  p resen t case, too. O ur investig a tio n s in to  th e  s tru c tu re  
o f th e  capsule will be d ea lt w ith  in  detail elsew here [23].
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Sum m ary

(i) A  case o f m eningo-encephalitis  follow ing in fec tio n  of th e  re sp ira to ry  t r a c t  b y  C rypto­
coccus neoform ans h as b een  reported .

(ii) One o f th e  causes o f th e  increasing in te re s t  in  fungal infections a ll o v er th e  world 
is  th e  im p ro v em en t o f  d iagnostic  m ethods.

(iii) H istologic d em o n s tra tio n  of th e  fung i is  considerably  fac ilita ted  b y  th e  periodic 
a c id -S c h iff  reaction .

(iv ) A new  m e th o d  h as b een  recom m ended  fo r iden tify ing  th e  fungus. T h e  m eth o d  has 
tw o  ad v an tag es  ; i. e. su b seq u en t to sta in ing  w ith  a n  1 : 1000 aqueous so lu tion  o f acridine 
o ra n g e  th e  fungi ap p ea r go lden  yellow u n d e r th e  p o la riz in g  microscope, w hile th e y  are  o f a  red 
co lo u r in  fluorescen t lig h t.

(v ) On p ro longed  t re a tm e n t  w ith  period ic  ac id  th e  capsule o f th e  cryp tococcus d isappears, 
i ts  d o u b le  re frac tio n  ceases. According to  th e  re su lts  o f  t re a tm e n t w ith  enzym es, acids, alkalis, 
lip id  so lven ts and  o x id iz in g  agen ts, m ucopolysaccharides and  chitin seem to  h av e  a p a r t  in th e  
fo rm a tio n  o f th e  capsule.
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М Е Н И Н Г О -Э Н Ц Е Ф А Л И Т , В Ы З В А Н Н Ы Й  
CRYPTOCOCCUS N EO FO R M A N S

Я . МОЛЬНАР

1. Изложение случая менинго-энцефалита, после инфекции дыхательных путей, 
вызванной cryptococcus neoform ans.

2. Одной из причин проявляющегося во всем мире интереса к грибковым инфек­
циям является улучшение возможностей диагностики.

3. С 1950 г. применение периодно-кислотно-лейкофуксиновой реакции в значи­
тельной степени способствовало патогистологическому выявлению грибов.

4. Автор предлагает новую методику для выявления криптококков, которая 
имеет двойное преимущество. После окрашивания водяным раствором 1 : 1000 акридин- 
оранжевого красителя при исследовании в поляризационном микроскопе грибы сверкают 
в золоти сто-желтом цвете ; в флуоресцентном свете же они флуоресцируют в красном 
цвете.

5. На продолжительное действие периодной кислоты исчезает капсуля крипто­
кокков, их двойное преломление прекращается. На основе обработки энзимами, кисло­
тами, щелочами, растворителями липоидов, как и окислителями можно предполагать, 
что в создании капсулы участвуют мукополисахариды и хитин.

M E N IN G O -E N C E P IIA L IT IS , H E R  V O R G E R U F E N  D U R C H  CRYPTO COCCU S
N EO FO RM A N S

J. MOLNÁR

1. B esprechung eines Falles v o n  M eningo-encephalitis als Folge e iner In fek tio n  der 
A tm ungsw ege , hervorgerufen  d u rch  C ryptococcu neoform ans.

2. D as gesteigerte  In teresse  in  d e r ganzen W elt an  den  P ilzin fek tionen  f in d e t seine B egrün­
d u n g  zum  T eil in  den besseren d iagnostischen  M öglichkeiten.

3. D en  patho-h isto log ischen  N achw eis de r Pilze h a t  die seit 1950 an g ew an d te  Period- 
säu re-L eu k o fu ch sin -R eak tio n  w esen tlich  e rle ich tert.

4. D er A u to r em pfieh lt eine neue  M ethode fü r den  N achw eis des C ryptococcus, d ie einen 
d o p p e lte n  V orte il h a t.  N ach F ä rb e n  m it in  W asser gelöstem  A krid in-O range, in  e in e r V erd ü n ­
n u n g  v o n  1 : 1000, leuch ten  näm lich  d ie P ilze bei de r U n te rsu ch u n g  m it dem  P o la risa tions- 
M ikroskop in  goldgelber F arb e  au f, w äh ren d  sic in  fluoreszierendem  L ich t ro t fluoreszieren .

5. B ei fo rtgesetz te r E in w irk u n g  von  P erjodsäure  v erschw indet die K apsel des C ry p to ­
coccus, die D oppelbrechung h ö rt  au f. D u rch  B ehandlung m it E nzym en, Säuren , L au g en , lipo id­
lösenden  u n d  O x y d ationsm itte ln  w u rd e  festgeste llt, dass in der A usbildung de r K ap se l w a h r­
sch e in lich  M ucopolysaccharide u n d  C h itin  teilnehm en.

D r. Ján o s M o l n á r , B u d a p e s t, V I., R u d as  L. u. 111. H u n g a ry
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