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Fig. 2. Immunoelectrophoresis. Upper cell, purified CEA; lower cell, 
perchloric acid extract of liver metastases (see text). 

compared wi th  a reference ant igen a t  the  same concentra-  
t ion (BP 102, supplied by Hof fmann-La  Roche), shows 
af ter  labell ing the  same specific ac t iv i ty  and equal  
b inding capacity.  

Immunoelec t rophores is  of purif ied CEA shows (Figure 
2): A) only one band if the  ant igen is tes ted against  the  
an t ibody  supplied by  Roche;  B) only  one band if tes ted 
against  nonadsorbed ant i - l iver  metastases  an t i serum;  
C) no bands when tes ted against  normal  guinea pig anti-  
l iver  ant iserum. 

Rdsumd. Descript ion d 'une  m6thode de puri f icat ion de 
l 'antigSne carc ino-embryonnai re  & par t i r  de m~tastases h6- 
pa t iques  d 'ad6no-carcinomes pr imaires  du c61on, m6thode 
qui  prgsente des avantages  de rendement  et  d 'appl ica t ion .  
Fa i te  par  une solut ion hyper ton ique  de chlorure de 
potassium, l ' ex t rac t ion  du produi t  pr6par6 avec l 'acide 
perchlor ique est parf icul i~rement  int6ressante. Ce proc6d6 
am61iore consid6rablement  la  purification,  sans nuire & la 
pr6cision. On d6crit  6galement  la m6thode de pr6para t ion 
de l ' ant is6rum de cobaye et la t echnique  d ' adsorp t ion  
p e r m e t t a n t  d 'en faire un p rodui t  r6agissant  de fa~on 
sp6cifique en pr6sence du CEA. 
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The  Inf luence  of Ant i fungal  Ant ib io t i c s  on S o m e  D e t e r m i n a n t s  of Viru lence  in 
Candida albicans and Cryptococcus neoJormans Cells  

I t  is general ly  accepted that ,  in a host  defence against  
infection wi th  yeast- l ike fungi, an essential  role is p layed 
by the  process of phagocytos is l ,  2. However ,  there  are 
some observat ions  which show t h a t  in some condit ions 
the  Candida albicans ceils can not  only survive  inside 
phagocytes  bu t  even they  m a y  grow outsideS, ~. I t  was 
also observed tha t  there  is a re la t ionship be tween the  
ab i l i ty  of engulfed C. albicans blastospores to undergo the  
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Fig. 1. Influence of various concentrations of amphotericin B on the 
thickness of capsule in Cr. neoformans cells. Each line represents a 
separate experiment. 

myceliaI  t ransformat ion ,  and thei r  virulence in experi-  
menta l  animals  4. S imi la r ly ,  bu t  by  another  mechanism,  
the  capsule of Cryptococcus neo/ormans m a y  inhibi t  the 
phagocytosis  and thus  diminish the  cellular defence 
against  this fungus 5, 6 

In  v iew of these findings, i t  seemed interes t ing to see 
the effect of some ant i fungaI  ant ibiot ics  on the  process of 
phagocytos is  of these fungi. 

JVIaterials and methods. The Cr. neo/ormans cells were 
incubated  for 96 h at  37 ~ in L i t t m a n ' s  l iquid med ium in 
modif ica t ion  of BULMER 6 to which amphoter ic in  B or 
polyfungin  in var ious  concentra t ions  were added. After  
washing the  suspensions of cryptococcal  cells conta in ing 
106 cells were mixed  wi th  the  same number  of mouse  
per i toneal  macrophages  in 1 ml  of cul ture  fluid (Parker  
solution + 40% of normal  mouse serum) and the  result ing 
suspensions were d is t r ibuted  in plast ic chambers  wi th  
cover  slips. Af ter  1 h incubat ion  at  37~ the  slips were 
removed  and stained by the  P A S  method.  The 
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pe rcen t ages  of ac t ive ly  p h a g o c y t i n g  m a c r o p h a g e s  were 
ca lcula ted .  S imi la r  e x p e r i m e n t s  were car r ied  ou t  w i t h  
C. albicans a n d  n y s t a t i n  and  wate r - so lub le  d e r i v a t i v e  of 
th i s  an t ib io t i c .  Af te r  w as h i ng  the  C. albicans blas tospores  
cu l tu red  p rev ious ly  on  S a b o u r a u d ' s  dex t rose  aga r  were 
mixed  w i t h  mouse  pe r i t onea l  m a c r o p h a g e s  and  d i s t r i b u t e d  
in c h a m b e r s  w i t h  cover  slips. T he  sl ips were r e m o v e d  
a f t e r  30 m i n  of i n c u b a t i o n  a t  37~ a n d  washed  w i t h  
w a r m  P a r k e r  so lu t ion  to get  r id  of non- inges t ed  funga l  
cells. The  slips were p laced  in f resh cu l tu re  m e d i u m  con- 
t a i n i n g  a p p r i o p r i a t e  c o n c e n t r a t i o n s  of n y s t a t i n  a n d  a t  
d i f fe ren t  t i m e  in t e rva l s  t h e y  were r e m o v e d  a n d  s t a ined  
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Fig. 2. Correlation between the thickness of capsule in Cr. neoJormans 
cells and phagocytosis of these ceils by mouse peritoneal macro- 
phages. The numbers at the points of the curve indicate the con- 
centrations ([zg/ml) of amphotericin B in the medium in which 
eryptoeoceal cells had previously been grown. Each line represents 
a separate experiment. 
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Fig. 3. Influence of various concentrations of nystatin (solid line) 
and its water-soluble derivative (dashed line) on the formation of 
pseudomycetia by phagocytized C. atbicans cells. 

b y  Giemsa  me thod .  The  pe rcen t ages  of engul fed  C. albicans 
cells ac tua l ly  fo rming  g e r m - t u b e  were ca lcula ted .  All  
t es t s  were pe r fo rmed  in t r ip l ica te .  

Results. The  e x p e r i m e n t s  h a v e  shown  t h a t  a m p h o t e r i c i n  
B used in s u b i n h i b i t o r y  c o n c e n t r a t i o n s  was able  to  
i n h i b i t  t he  process  of capsule  f o r m a t i o n  in c ryp tococca l  
cells (Figure 1). I t  was  c lear ly  e v i d e n t  (Figure  2) t h a t  
such  poor ly  encapsu l a t ed  cells were more  read i ly  phago-  
cyt ized.  S imi la r  resul t s  were o b t a i n e d  w i t h  polyfungin ,  

A s t r i c t  cor re la t ion  ha s  been  obse rved  b e t w e e n  t he  
c o n c e n t r a t i o n  of n y s t a t i n  in  cu l tu re  f luid a n d  t he  degree 
of i n h i b i t i o n  of g e r m - t u b e  f o r m a t i o n  b y  engulfed C. albi- 
caqes ceils (Figure  3) a n d  as a ru le  t h e  ge rm t u b e s  were 
shor ter .  This  an t ib io t i c  showed i ts  ac t ion  in ear ly  as well 
as in  l a t e r  s tages  of g e r m - t u b e  p r o d u c t i o n  b y  C. albicans 
cells whi le  in macrophages .  N y s t a t i n  in  c o n c e n t r a t i o n  of 
10 vg/nl l  p roduced  comple te  i n h i b i t i o n  of th i s  process  
i n d e p e n d e n t  of w h e t h e r  i t  was  added  a t  t h e  s t a r t  of t h e  
e x p e r i m e n t  or a f t e r  30 a n d  60 m i n  of i ncuba t ion .  

Discussion. I n  our  p rev ious  p a p e r  7 we h a v e  shown  t h a t  
n y s t a t i n  used in c o m p a r a t i v e l y  low c o n c e n t r a t i o n  has  t he  
ab i l i ty  to  i n h i b i t i t  t h e  myce l ia l  t r a n s f o r m a t i o n  of C. albi- 
cans cells su spended  in serum. F r o m  t h e  e x p e r i m e n t s  
p re sen ted  here,  i t  is c lear ly  seen t h a t  n y s t a t i n  m a y  pene-  
t r a t e  to  mouse  mac rophages  a n d  i n h i b i t  t he re  t he  process  
of g e r m - t u b e  f o r m a t i o n  b y  p h a g o c y t i z e d  C. albicans cells. 
Two other polyene antibiotics inhibited the formation of 
capsule in Cr. neo]ormans cells thus rendering them 
more susceptible to phagocytosis. As the ability of 
C. albicans cells to produce germ-tube and ability of 
Cr. neo/ormans ceils to produce the capsule are the deter- 
minants of the virulence of these fungi 4,8,s, it is clearly 
evident that' these determinants may be partly or com- 
pletely abolished by antifungal antibiotics used in 
comparatively low concentrations. It may be assumed 
t h a t  w h e n  t h u s  ' p r e p a r e d '  b y  an  a n t i b i o t i c  funga l  cells 
m a y  be  more  suscept ib le  to  in t r ace l lu l a r  kil l ing. The  
resu l t s  p re sen ted  m i g h t  to  be  a n  example  of a s t r i c t  
co l l abora t ion  be tween  t he  m e c h a n i s m  of hos t  i m m u n e  
defence a n d  t he  a c t i v i t y  of a n t i f u n g a l  an t ib io t ics .  

Zusammen/assung. Nachweis ,  dass  die K a p s e l b i l d u n g  
von  Cryptococcus neoformans d u r c h  I n k u b a t i o n  m i t  
n iedr igen  P o l y e n a n t i b i o t i k a - K o n z e n t r a t i o n e n  g e h e m m t  
u n d  die A u f n a h m e  solcher  k a p s e l a r m e r  F o r m e n  des 
Cryptococeus d u r c h  P h a g o z a t e n  verst~trkt  wi rd .  Die 
H e m m u n g  d u t c h  das  A n t i b i o t i k u m  b e t r a f  die Pseudo-  
m y z e l b i l d u n g  der  in t razel lu l&ren Candida albicans-Zellen. 

j .  ]3OROWSKI, P. JAKONIUK, W. JABLOI~!SKA, 
W. JAKUBICZ and  A. SZl~AX 

Department o/Microbiology, University Medical School, 
Mickiewicza 2, PL-75089 Bialystok 8 (Poland), 
25 March 197d. 

7 H. BULUK, A. BORO~r-t(ACZMARSKA and J. BOROWSKI, Exp. Med. 
Mierobiol. 23, 170 (1971). 

8 j .  R .  T A C K E R ~  F .  F A R H I  and G. S. B U L M E R ,  Infect. Immun. 6, 162 
(1972), 

Distr ibut ion  of Radioact iv i ty  after Admin i s t ra t ion  of 125I-Labelled Luteiniz ing 
Re leas ing  H o r m o n e  in Rats  

A t t e n t i o n  has  r ecen t ly  been  focused on t he  e n t i t y  and  p h e r a l  organs  (e.g., t h e  gonads) .  D a t a  has  a l r eady  been  
d u r a t i o n  of p e r m a n e n c e  of t he  s y n t h e t i c  g o n a d o t r o p i n  o b t a i n e d  in s imi lar  s tud ies  us ing  T R H  1, while, to  our  
re leas ing h o r m o n e  (LI{-RH)  in t h e  p i t u i t a r y ,  a n d  also on  knowledge,  no s t u d y  of t h i s  t y p e  ha s  been  ca r r ied  ou t  
i ts  possible  loca l iza t ion  in t he  cerebra l  cor tex  a n d  peri-  us ing  s y n t h e t i c  L H - R H .  


