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Tabelle II. Anti-A-IgG bei kompatibler und inkompatibler Blutgruppenkonstellation yon Mutter und Kind 

EXPERIENTIA 31/1 

Anti-A-IgG ~ positiv Anti-A-IgG ~ negativ 

Bilirubin (mg/100 ml) Bilirubin (rag/100 ml) 

8[43 35/43 
> 10: 5 > 10: 8 
< 10: 3 < 10: 27 

22158 36/58 
10: 11 > 10: 8 

< 10: 11 < 10: 28 

Blutgruppenkonstellation 

KompatibeI (43 Seren) 

Inkompatibel O/A, BlAB 
(58 Seren) 

Anti-A-IgG-Titer: >= 1/20 = positiv; ~ 1/10 = negativ. 

und Kind sowie die Bi l i rubin-Wer te  des Kindes en tnom-  
men. Alle F/~lle mi t  mi i t ter l ichen Ant ik6rpern  ausserhalb 
des AB0-Sys tems  wurden  ausgeschlossen. 

Resultate. Mit beiden angewendeten  Methoden zur 
Bes t immung  des Ant i -A-IgG-Gehat t s  erh/~lt man  ver- 
gleichbare Resul tate .  Die Merkapto / i thanolmethode  
ergibt  etwas h6here Ti te r  (Tabelle I), ist jedoch mi t  dem 
Nachte i l  behaftet ,  dass h/iufig eine Gelbi ldung auftr i t t ,  
welche im Coombstes~c s t6r t  und zu falscher In t e rp re t a t ion  
fiihren kann. U m  die E ignung  der An t i -A/ IgG-Bes t im-  
mung  fiir die Erfassung einer E rk rankung  des Kindes 
infolge 0/A-Unvertr~tglicbkeit  zu beurtei len,  wurden die 
mii t ter l ichen Seren aufgetei l t  nach Vorhandensein  und 
Fehlen  des IgG-Agglut in ins  und einer Hyperbil irubin~tmie 
des Kindes,  wobei  ein W e r t  yon mehr  als 10 mg/100 ml  
Bfl irubin als pathologisch bewer te t  wurde (Tabelle II) .  
Bei  einer inkompat ib len  Blu tgruppenkons te l la t ion  wur- 
den in rund 40~o aller F~tlle Ant i -A-Ant ik6rper  vom IgG- 
Typ  gefunden, davon  zur H~lf te  zusammen mi t  einer 
Hyperbi l i rubin/ tmie .  

Auch bei kompa t ib l en  Schwangerschaf ten  war  jedoch 
mehr fach  Ant i -A- IgG mi t  und ohne Hyperb i l i rub in~mie  
nachweisbar.  Somit  fi ihrt  nicht  jede 0 /A-Inkompat ib i l i t / i t  
yon Mut te r  und Kind  zur Bi ldung yon Ant i -A- IgG und 

das Vorhandensein  yon Aut i -A nicht  stets zu einer Hyper -  
bilirubinS~mie des Kindes.  HS~ufig t r i t t  aber  such  eine 
Hyperbi l i rubin / imie  bei 0 /A- Inkompat ib i l i tg t  auf, ohne 
dass An t i -A- IgG dafiir  ve ran twor t l i ch  gemacht  werden 
kann. Da Ant i -A-Agglu t in in  v o m  IgG-Typ  such  bei 
kompat ib len  Schwangerschaf ten  nachgewiesen werden 
kann, ha t  die Bes t immung  yon Ant i -A- IgG im mti t ter-  
l ichen Blu t  h6chstens erg~inzenden Wert .  

Summary. Ant i -A agglut inins of immunoglobu l in  G 
type  were es t imated  in mothers  of newborns wi th  
compat ib le  and incompat ib le  blood group constellations.  
R e m o v a l  of IgM agglut inin  by  adsorpt ion on D E A E  
cellulose proved  to be a rel iable method.  Clinical da t a  of 
hemoly t ic  disease due to blood group incompat ib i l i ty  
do no t  agree wi th  the  presence or absence of IgG aggln- 
t inins.  
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Specific Induction of Chlamydospore Formation in 

Chlamydospores  const i tu te  an impor t an t  morphological  
and physiological  different ial  character is t ic  of Candida 
albicans. Many different  media  and condi t ions  p romot ing  
chlamydospores  product ion  as an  aid for l abora to ry  
diagnosis of this yeas t  were proposed.  However ,  the  
format ion  of chlamydospores  usual ly  requires prolonged 
cu l t iva t ion  and is general ly inconstant ,  main ly  because 
the  precise na ture  of the  factors de termining  ch lamydo-  
spore format ion  is unknown.  

In  a previous  note  1, we described a serum med ium for a 
rapid  and abundan t  p roduc t ion  of chlamydospores  in 
C. albicans; however ,  this  medium,  which proved  useful 
for diagnost ic  purposes, was too complex  for biochemical  
studies. In  this  communica t ion  we describe a specific 
induct ion  of chlamydospores  in C. albicam by N-acetyl -  
D-glucosamine and a reproducible  way  for obta in ing a 
large q u a n t i t y  of typ ica l  chtamydospores ,  sui table  for 
morphologica l  and biological  studies. 

Various strains of C. albica~s (Robin) Berkhout ,  of 
fresh isolat ion in our l abora to ry  or f rom Type  Collection 
of the  Ins t i tu te  of Microbiology, Rome,  I ta ly ,  were used 

Candida  albicans  by N-Acetyl-D-Glucosamine 

th roughou t  this s tudy.  When  16 h old blastospores  
obta ined  by cu l t iva t ion  in Agar  Sabouraud  (BBL) at  
37~ were incuba ted  a t  a concen t ra t ion  of 8x105  to 
1.1 • cells/ml in media  conta in ing N-acetyl- -D 
glucosamine (Fluka, Switzerland),  all the  strains examin-  
ed gave  chlamydospores  bu t  to a different  ra te  and extent .  
For  convenience,  the  results fur ther  referred to in the  
t e x t  will refer to the  s train Als  ~, t aken  as a s tandard  
reference strain.  

I n  p re l iminary  exper iments  we found t h a t  N-acetyl -  
glucosamine r emarkab ly  s t imulates  ch lamydospore  forma-  
t ion  in serum media.  As shown in Figure  1, blastocells of 
C. albicans incubated  in a mix tu re  of swine serum di lu ted 
1:10 wi th  N-ace ty lg lucosamine  (1 mg/ml)  give a massive  
produc t ion  of chlamydospores  after  incubat ion  at  37~ 
(4 h) followed by  24-48 h a t  room tempera tu re .  

1 ~N. SIMONETTI and V. STRIPPOLI, Experientia 27, 985 (1971). 
2 N. SIMONETTI and V. STRIPPOLI, M[ycopath. Mycol. appl. 57, 19 

(1973). 
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Fig. 1. Chlamydospores of C. albicans obtained after incubation 
(4 h at 37 ~ plus 48 h at room temperature) of blastocells in swine 
serum diluted 1:10 containing 1 mg/ml N-acetylglueosamine. Leitz 
Ortholux-Orthomat microscope. • 500. 

Fig. 2. The same chlamydospores as in Figure 1, but without serum. 
Acetylglueosamine was dissolved in water or MES buffer. • 380. 

Fig. 3. Massive production of chlamydospores of C. albicans in N- 
acetylglucosamine-agar. Note the marked difference in contrast 
between the chlamydospores and the supporting pseudomyeelium. 
For other experimental details see text. • 300. 

Subsequen t ly ,  we found  t h a t  s e rum can  be  o m i t t e d  
f rom i n c u b a t i o n  m i x t u r e  a n d  t h a t  t h e  s imples t  m e d i u m  
for o b t a i n i n g  c h l a m y d o s p o r e s  are m a d e  up  of N-ace ty l -  
g lucosamine  dissolved in  imidazole-HC1 0.01 _71/I p H  6.6 
buffer ,  or in  2 -morpho l ino -e thanesu l fon ic  acid (MES, 
F luka)  buf fe r  0.05 M a t  a p H  of 6.2 or also in s imple  
water .  As s h o w n  in F igure  2, m a n y  t y p i ca l  c h l a m y d o -  
spores  are found  a f t e r  4 h a t  37 ~ fol lowed b y  48-72  h a t  
r oom t e m p e r a t u r e  in  N - a c e t y l g l u c o s a m i n e - c o n t a i n i n g  
M E S  buffer .  

I t  is possible  to  ad d  2% agar  base  (Special  Agar  Noble ,  
Difco) to  N -ace t y l g l u co s ami n e -med i u m,  so o b t a i n i n g  an  
excel lent  solid m e d i u m  for c h l a m y d o s p o r e  p roduc t ion .  
I n  th i s  case, t h e  pu r i f i ca t ion  of t h e  aga r  is n o t  i m p o r t a n t  
(as i t  is in  t h e  m e d i u m  proposed  b y  JAXSONS an d  NICKER- 
SON s) a n d  t h e  eh l amy d o s p o re s  are o b t a i n e d  b y  s imple  
s t r eak ing  0.1 ml  of a suspens ion  c o n t a i n i n g  10~-106 
b las tospores  (16 h old) on  t h e  surface  of t h e  aga r  i tself  or 
on a slice of dyal is is  t u b e  (The Scient if ic  I n s t r u m e n t  
Cent re  Ltd. ,  London ,  E n g l a n d )  p u t  on to  t h e  surface  of 
t h e  agar.  Af te r  s t r eak ing ,  t h e  m e d i u m  was left  to  d ry  for 
70 mil l  a t  37 ~ in  Pe t r i  dishes,  t h e n  i n c u b a t e d  for 24 h 
a t  26~ M a x i m a l  ye ld  of c h l a m y d o s p o r e s  was obse rved  
a f t e r  48 h. These  ch l amy d o s p o re s  were t y p i ca l  in  m o r p h o -  
logy a n d  size (Figure 3). 

Glucose, g lucosamine ,  ga lac tosamine ,  N-ace ty lga lac tos -  
amine ,  fructose,  g l u c o s e - l - p h o s p h a t e  could n o t  rep lace  
N-ace ty lg lucosamine  in c h l a m y d o s p o r e  induc t ion ,  wh ich  
was on ly  s l igh t ly  s t i m u l a t e d  b y  MgSO 4 (0.1 m M  Merck,  
G e r m a n y )  or MnCI~ (0.1 m M ,  Merck, G e r m a n y ) ;  t he  
o p t i m a l  p i t  r anges  f rom 6.2 in M E S  buf fe r  to  6.6 in 
imidazo le  HC1 buffer .  

I n  genera l  t h e  e x p e r i m e n t a l  cond i t ions  of c h l a m y d o -  
spore f o r m a t i o n  seem v e r y  s imi la ry  to those  specif ical ly 
i nduc ing  g e r m - t u b e  f o r m a t i o n  f rom b la s tospore  of 
C. albicans 4 a n d  in t h i s  respec t  N-ace ty l -D-g lucosamine  
can  be  cons idered  a ' key '  s u b s t a n c e  for d i m o r p h i s m  and  
morpho log ica l  v a r i a t i o n s  in  C. albicans. 

T h e  poss ib i l i ty  of o b t a i n i n g  h igh  ye ld  of t y p i ca l  
c h l a m y d o s p o r e s  of C. albicans w i t h  N-acetyl- I ) -glucos-  
a m i n e  b y  a s imple  an d  rep roduc ib le  m e t h o d  offers also a 
new re l iable  a p p r o a c h  to a s imple  l a b o r a t o r y  d iagnos is  of 
C. albicans. 

Riassunto.  La N-ace t i l -D-g lucosamina  in acqua ,  in  
a lcun i  t a m p o n i  o in  siero, induce  spec i i i camen te  la 
fo rmaz ione  di c l a m i d o s p o r e  in Candida albicans. Esse  
m o s t r a n o  u n a  t ip i ca  mor fo log ia  e sono idonee  p e r  s tud i  
b ioch imic i  e pe r  la d iagnos i  di ques to  micete .  
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a V. K. JANSONS and W. J. NICKERSON, J. Bact. 104, 910 (1970), 
4 N. SIMONETTI, V. STRIPPOLI and A. CASSONE, Nature, Lond., 

250, 344 (1974). 

Ein n e u e s  Verfahren  z u r  P e p t i d s y n t h e s e :  die a l t ern ierende  F e s t - F l f i s s i ~ p h a s e n  Methode  

Die b i she r  b e s c h r i e b e n e n  VerfahreI1 zur  Pep t i d -  
syn these  u n t e r  V e r w e n d u n g  un l6s l icher  oder  16slicher 
Trgger  bas i e r en  alle auf  der  yon  MERRIFIELD 1 in die 
P e p t i d c h e m i e  e ingef i ih r ten  Grundidee ,  d.h.  die im 

sch r i t twe i sen  V e r f a h r e n  wachsende  P e p t i d k e t t e  is t  
en twede r  i iber  die Ca rb o x y l g ru p p e  1,2 oder  die Amino-  
g ruppe  a m i t  e inem p o l y m e r e n  Trgger  ve rkn i ip f t .  Hier-  
d u r c h  soll die A b t r e n n u n g  der  zur  K e t t e n v e r l g n g e r u n g  im 


