
15. 8. 1971 Specialia 985 

P R O  E X P E R I M E N T I S  

A New Simple Method for Rapid Acquisition of Chlamydospores in Candida albicans 

The  h igh  incidence of Candida albicans infect ions due  to 
a large scale use of an t ibac te r ia l  and immunosuppress ive  
drugs  1, requires  new rapid  and rel iable  tes t s  for cl inical  
diagnosis  of th is  organism. Chlamydospores  represent  a 
morphologica l  e l emen t  of h igh  specif ici ty for t he  species 
albicans. The  fo rmat ion  of chlamydospores ,  however ,  is 
incons tant ,  depends  on m a n y  factors  and requires  4-10 
days  long cu l t i va t ion  per iods ~. 

I n  this  paper  we describe a new and  s imple  m e t h o d  for 
ob ta in ing  in a shor t  t i m e  and in a reproducible  way  a large 
q u a n t i t y  of C. albicans chlamydospores .  

I n  al l  exper iments  30 s t ra ins  of C. albicans and 20 
strains belonging to  o ther  species of Candida were tested.  

Suspensions of blastospores  of Candida (O.D. lcm 560nm = 
1,0) grown dur ing 24 h a t  37°C in a Sabouraud  m e d i u m  
(BBL) were used t h roughou t  th is  s tudy.  0.1 ml  of a sus- 
pension were insemina ted  into  0.9 ml  of the  cul ture  me-  
d i u m  consist ing of horse serum di lu ted  wi th  dist i l led 
wa te r  (1:2.5) conta in ing  0.01% of soluble s tarch (Merck) 
and 0.25% of t r y p a n  blue (Fluka). The  cul ture  m e d i u m  

Fig. 1. Chlamydospores obtained with culture medium described in 
text incubated for 8 h at 37 °C. Leitz Ortholux - Orthomat micro- 
scope. × 320. 

was incuba ted  in a wa te r  b a t h  main ta ined  a t  37 °C. The  
fo rmat ion  of  ch lamydospores  was control led by  means  of  
microscope af te r  6-8  h of incuba t ion  and even tua l l y  a t  
24 h a f te r  inseminat ion .  Chlamydospores  fo rmed  in these  
condi t ions  m a y  give subsequent ly  vege ta t ive  forms and  
therefore  incuba t ion  per iods longer  t h a n  24 h were  no t  
used. 

Microscopical  examina t i on  of morphological  e lements  
grown in a cu l ture  med ium indica ted  above  shows t h a t  
ch lamydospores  were  cons tan t ly  formed only  by  strains of 
C. albicans. These  spores were  formed apical ly  and even-  
tua l ly  in te rca la ry  and had  a typ ica l  round or  i r regular  
s t ruc ture  (Figures  1 and 2). Besides chlamydospores ,  
blastospores and  pseudomyce l i a  were also found. I t  has 
to be stressed t h a t  t he  cul ture  m e d i u m  described above  
m a y  be used for t he  pseudogermina t ion  tes t  s because 
pseudogermina t ion  t akes  place in the  above  indicated 
condi t ions  in less t h a n  2 h of incubat ion.  

The  cul ture  m e d i u m  descr ibed in th is  paper  is unique  in 
its p rope r ty  to  a l low the  rapid  fo rmat ion  of numerous  
chlamydospores  of C. albicans in an ex t r eme ly  short  pe- 
riod of incuba t ion  so far  no t  repor ted  in the  re levan t  
l i terature.  I t  has  to be stressed t h a t  fo rmat ion  of ch lamy-  
dospores takes  p lace  a t  37 °C, the  t empe ra tu r e  considered 
by  m a n y  au thors  inh ib i to ry  for this  process 4. Addi t ion  of 
t r y p a n  blue in a concen t r a t ion  25 t imes  h igher  t h a n  t h a t  
used by  NXCKERSON s fac i l i ta tes  microscopical  examina-  
t ion of ch lamydospores ,  s t imula tes  the i r  fo rmat ion  and  
exerts  bac ter ic ida l  act ion.  The  poss ibi l i ty  of using the  
cul ture  m e d i u m  descr ibed in th is  pape r  for  a pseudoger-  
mina t ion  tes t  which  is considered the  mos t  rel iable t es t  for 
the  diagnosis of C. albicans is ano the r  of  the  useful features  
of this medium.  

Riassunto. Viene descr i t to  un nuovo  e semplice  me todo  
per  o t tenere  in un  t e m p o  mo l to  b reve  (6-8 ore) e con 
grande r iproducibi l i tA le c lamidospore  dal la  C. albicans. 
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Fig. 2. The same chlamydospores. X 500. 
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Beobachtung von Furchungsteilungen mit  Chromosomen-Elimination in lebenden Embryonen der 
Gallmiicke Heteropeza pygmaea 

Die Gallmficke Heteropeza pygmaea (syn. Oligarces Leibesh6hle.  D o r t  wachsen sie zu La rven  heran  und 
pa radoxus ;  Cec idomyi idae  syn. I ton id idae ;  Diptera)  kann  schlt ipfen schliesslich aus der  inzwischen abges torbenen  
sich v iv ipa r  pi idogenet isch for tpf lanzen ~, 2. Dabe i  gelan-  Mut te r la rve .  Bei  b e s t i m m t e n  Nahrungsbed ingungen  sind 
gen unbef ruch te te  Eier  aus dem Ovar  der  La rve  in ihre alle schl i ipfenden Tiere  weibl icht ,  ~. In  diesem Fal l  be- 
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ze i chne t  m a n  die M u t t e r l a r v e  Ms W e i b c h e n m u t t e r .  
W g ~ x  * ge tang  es 1967 e r s tma l s ,  p ~ d o g e n e t i s c h  s ich  en t -  
w icke tnde  E i e r  in  v i t r o  b is  zu a u s g e w a c h s e n e n  L a r v e n  
aufzuz iehen .  

Wie  al le  b i she r  u n t e r s u c h t e n  Ga l lmi i cken  weis t  Hetero- 
peza pygmaea in  S o m a -  u n d  K e i m b a h n k e r n e n  versch ie -  
dene  C h r o m o s o m e n z a h l e n  auf*, ~-~. Dieser  U n t e r s c h i e d  
is t  au f  E l i m i n a t i o n  yon  C h r o m o s o m e n  aus  k i in f t igen  
S o m a k e r n e n  in f r i ihen  F u r c h u n g s t e i l u n g e n  zur i ickzuf i ih-  
ren.  Die  fo lgende  M e t h o d e  g e s t a t t e t  es, die E l i m i n a t i o n s -  
t e i l u n g e n  de r  p / idogene t i schen  E n t w i c k l u n g  y o n  Hetero- 
pe~a pygmaea i m  P h a s e n k o n t r a s t - M i k r o s k o p  zu b e o b a c h -  
t e n  u n d  zu f i lmen.  

Methode. Die Z u c h t  y o n  Heteropeza pygmaea e r fo lg t  
n a c h  de r  v o n  ULRICH e n t w i c k e l t e n  u n d  spi i te r  modif i -  
z i e r t en  M e t h o d e  ~, ~. 

U n t e r  de r  L u p e  w e r d e n  j u n g e  W e i b c h e n m i i t t e r  aus-  
gew/ihl t ,  d ie  f r i ihe  E m b r y o n a l s t a d i e n  e n t h a l t e n .  E i n e  
e inze lne  W e i b c h e n m u t t e r  w i rd  au f  e in  s i l ikon ie r tes  Deck-  
glas g e b r a c h t  u n d  m i t  sovie l  P a r a f f i n  sub l i qu id  bedeck t ,  
dass  s ich  a u f  d e m  Glas  e in  T r o p f e n  y o n  5-7  m m  D u r c h -  
messe r  b i lde t .  D a n n  fas s t  m a n  die L a r v e  m i t  zwei P i n -  
z e t t e n  a n  d en  b e i d e n  E n d e n  de ra r t ,  dass  ke ine  F e t t k 6 r -  
p e r l a p p e n  e i n g e k l e m m t  werden .  Mi t  e iner  r a s c h e n  Bewe-  
gung  re i s s t  m a n  das  Tie r  auf. D a b e i  t r e t e n  die H/ imo-  
l y mp h e ,  d ie  g a n z e n  F e t t k 6 r p e r l a p p e n  u n d  die E m b r y o n e n  
aus  u n d  b i lden  i m  P a r a f f i n t r o p f e n  e ine  Kugel .  Mi t  e ine r  
G l a s n a d e l  e n t f e r n t  m a n  die F e t t k 6 r p e r l a p p e n .  E s  i s t  
wicht ig ,  dass  sie v o l l s t ~n d i g  u n d  u n v e r l e t z t  h e r au s -  
g e n o m m e n  werden .  D a r a u f  n~thert  m a n  d e m  P a r a f f i n -  
t r o p f e n  y o n  o b e n  e inen  u n s i l i k o n i e r t en  Objek t t r / ige r .  
Soba ld  d ieser  das  P a r a f f i n  be r i ih r t ,  w i rd  das  Deckglas  
d u r c h  Kap i l l a rk r / i f t e  emporgezogen  u n d  b l e i b t  a m  Ob-  
jekt t r~iger  h a f t en .  Be i  d e r  a n g e g e b e n e n  P a r a f f i n m e n g e  
is t  die e n t s t e h e n d e  Sch i ch t  zwischen  O b j e k t t r ~ g e r  u n d  
Deckg las  so d i inn,  dass  die E m b r y o n e n  a b g e f l a c h t  wer-  
den.  Die  D o t t e r m e n g e  ober-  u n d  u n t e r h a l b  d e r  K e r n e  
wi rd  d a d u r c h  ve r r inge r t ,  u n d  die  K e r n t e i l u n g e n  k 6 n n e n  
b e o b a c h t e t  u n d  g e f i l m t  werden .  

Resultate. F i g u r  1 ze ig t  e inen  a b g e f l a c h t e n  E m b r y o  
m i t  4 K e r n e n  in  I n t e r p h a s e .  I n  d e r  n ~ c h s t e n  T e i l u n g  
(3. F u r c h u n g s t e i l u n g )  e l imin ie ren  die  v o r d e r e n  3 Kerne ,  
u n d  n u t  de r  h i n t e r s t e  K e r n  d u r c h l ~ u f t  e ine n o r m a l e  
Mitose.  

Aus  U n t e r s u c h u n g e n  a n  gef i i rb ten  P r / i p a r a t e n  is t  
b e k a n n t ,  dass  in  E l i m i n a t i o n s t e i l u n g e n  s/~mtliche Chro-  
m o s o m e n  n o r m a l  ausgeb i lde t  u n d  in  T o c h t e r c h r o m o s o m e n  
g e s p a l t e n  werden ,  d ie  a l le  m i n d e s t e n s  e ine  ku rze  A n a p h a -  
s e n b e w e g u n g  aus f i i h r en  k 6 n n e n  ~. 

I m  l e b e n d e n  E m b r y o  1/~sst s ich  m i t  d e m  P h a s e n k o n -  
t r a s t - M i k r o s k o p  bis  zu r  Me tap tmse  (F igur  2) ke in  u n t e r -  
sch ied l iches  V e r h a l t e n  y o n  C h r o m o s o m e n  fes ts te l len .  
Meis t  f i ih ren  al le  T o c h t e r c h r o m o s o m e n  eine ku rze  Ana -  

Fig. 1. Lebender Embryo mit 4 Furehungskernen. x 514. Vp, Vor- 
derpol; Hp, Hinterpol; K, Kern. 
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Figs. 2-5. Ausschnitt aus einem Zeitrafferfilm einer Eliminationsteilung (3. Furchungsteilung). × 1000. Aufnahme bei 24°C, Dauer der 
Teilung yon Interpbase zu Interphase 90 mira E-Chr, e!iminierte Chromosomen; S-Chr, nicht eliminierte (Soma-) Chromosomen. 
Fig. 2 0rain Fig. 3 1rain Fig. 4 3min Fig. 5 6rain 
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phasenbewegung durch (Figur 3). Erst  in der splitern 
Anaphase lassen sich Chromosomen, die eliminiert wer- 
den (E-Chromosomen), und Chromosomen, die nicht 
eliminiert werden (S-Chromosomen), unterscheiden (Fi- 
gur 4). Die S-Chromosomen wandern mit  gleichmitssiger 
Geschwindigkeit weiter gegen die beiden Pole zu und 
werden in die Tochterkerne einbezogen. Die Bewegung 
der E-Chromosomen vertangsamt sich. In  der Regel 
findet eine kurze Riickwanderung start, so dass die 
E-Chromosomen nach einiger Zeit wieder in die N~he 
der Aquatorebene gelangen (Figur 5). Sp~tter versinken 
sie im Dotter und sind im lebenden Embryo nicht  mehr 
nachweisbar, wiihrend die Tochterkerne mit  jetzt her- 
abgesetzter Chromosomenzahl allm~ihlich sichtbar wer- 
den. In  unserm Stamm enthal ten kiinftige Somakerne 

nach der 3. Furchungsteilung noch I1 der insgesamt 66 
Chromosomen ~. Sp~tter wird aus ihnen noch je 1 Chro- 
mosom eliminiert, so dass das Weibchen schliesslich 10 
Chromosomen in den Somakernen besitzt. 

Summary. A method was developed which allows in 
vivo observation of chromosome elimination in early 
cleavage divisions of the gall midge Heteropeza pygmaea. 
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M o d i f i c a t i o n  a n d  U s e  of  P l a s t i c  E m b e d d i n g  F o r m s  in  E l e c t r o n  M i c r o s c o p y  

In  our department  we have to embed a sizeable number  
of resin blocks in 1 day. The handling of the available 
capsules (Beem- or gelatine capsules) has certain dis- 
advantages. During the filling with resin mixture one has 
to be very careful not  to spill resin, which is sticky and 
hard to remove from tables and racks. The removal of 
potymerized blocks has to be done by razor blade. Minor 
injuries and cut fingers occur very easily. The orientation 
of specimens demands quite complicated techniques (e.g. 
modification of Beemcapsules, preparation in aluminium 
foils). In  addition, Beemcapsules are relatively expensive. 
In  order to improve the procedure we designed our own 
embedding forms, which we have called plastiracks. 

A negative form is made of Polyvinylchloride. PVC 
does not  bind to the silicone rubber mass, which comes off 
easily and completely after polymerization, pVC is re- 
latively inexpensive and easy to cut to the necessary 
shape. 

The material  of the form should not bind to the resin 
mixtures used, it  should be flexible and durable, and it  
should sustain heat up to 100°C. We chose therefore a 
silicone rubber 'Giessmasse (founding mass) 56' from 
Wacker-Chemie Ltd., Munich, which is thoroughly mixed 
with 4% (W/W) of hardener T (Wacker, Munich). The 
mixture has a low viscosity. I t  has to stand for 2-3 min to 
allow air bubbles to disappear. The negative form is filled 
with the silicone rubber mixture. The low viscosity allows 

the mass to surround every sharp edge on the negative 
form. Polymerization occurs within 2-3 h at room temper- 
ature. 

The plastirack can be filled easily with res in  mixture 
and the specimens embedded. After polymerization slight 
bending allows the hard block to pop out. Plastirack B has 
low bridges (arrows), thus allowing the 'pie' to be broken 
up into slices like a chocolate bar. There is no resin residue 
left on plastiracks. Spilled resin can be scratched off with- 
out difficulty. 

We have made plastiracks with openings corresponding 
to Beemcapsules. Later we modified the forms for adapta- 
tion to the different LKB specimen-holders and to dif- 
ferent methods of oriented embedding. Form A is con- 
ventional, form B allows fiat embedding and form C 
shortens the t r imming and allows oriented embedding to a 
certain degree. A similar rubber  mold to plastirack C has 
been described by ROCKWELL et al.1. They draw similar 
conclusions in regard to epoxy resins. However, there is no 
indication about  long-term use of this form. 

We have used the same plastirack over 20 times. The 
following resin mixtures have been tested: Epon, Apon- 
Araldite, Maraglass, Vestopal. With  the exception of 

I A. F. ROCKWELL, P. NORTON, J. B. CAULFIELD and S. I. Rorn, 
Sci. Tools 73, 9 0966). 

Fig. 1. Plastirack A. Conventional form for 
block embedding; 1[2 of original size. 


