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c luded  t h a t  a t  leas t  one of a n y  2 cells connec t ed  b y  a 
cy top la smic  br idge  m u s t  be  a nurse-cell .  

B u t  we h a v e  also succeeded in f ind ing  s y n a p t i n e m a l  
complexes  in severa l  nurse-cel l  nucle i  of s o m e w h a t  more  
deve loped  follicles, in  wh ich  t he  oocy te  can  be  d is t in-  
gu ished  f rom the  nurse-cel ls  b y  i t s  s t a t e  of d i f f e ren t i a t ion  
and  i ts  pos i t ion  (Figures 2 a n d  3). 

Older  s tages  some t imes  exh i b i t  po lycomplex- l ike  s t ruc-  
tu res  in oocy te  and  t rophocy tes ,  wh ich  m i g h t  h a v e  ar i sen  
f rom s y n a p t i n e m a l  complexes  a f t e r  d i s j unc t i on  of the  
ch romosomes  7 (Figure 4). 

Discussion. Our  l ight-  and  e lec t ron-microscopic  f indings  
s t rong ly  sugges t  t h a t  in  all p r o t r o p h o c y t e s  t he  homolo-  
gous ch romosomes  pa i r  and  bui ld  up  s y n a p t i n e m a l  com- 
plexes.  To th i s  e x t e n t  t he  s i t u a t i o n  descr ibed  differs f rom 
t h a t  in  Drosophila 6. T he  d i f f e r en t i a t i on  b e t w e e n  oocyte  
a n d  nurse-cel ls  a f t e r  t he  c o n s t r u c t i o n  of s y n a p t i n e m a l  
complexes  d e m o n s t r a t e s  t he  germ l ine n a t u r e  of Carab id  
t rophocy tes .  The  s y n a p t i n e m a l  complexes  in  p r o t r o p h o -  
cytes  seem to h a v e  no  func t iona l  s ignif icance.  W e  bel ieve 
t h a t  t h e y  m a y  r ep re sen t  r u d i m e n t a r y  organelles.  This  is 
u n d e r s t a n d a b l e  in  v iew of t he  phy logene t i c  origin of t he  
t r o p h o c y t e s  f rom oocytes.  

N o t  on ly  t he  m o r p h o l o g y  of t he  young  follicles suggests  
t h a t  t h e  Carab ids  possess r e l a t ive ly  p r i m i t i v e  merois t ic  
ovaries.  The  func t i on  of t h e i r  y o u n g  follicles is equa l ly  
p r imi t ive .  Af te r  t h e  b r e a k d o w n  of c h r o m o s o m e  pa i r ing  
t he  oocyte  en te r s  in to  a l a m p b r u s h  s tage  w i t h  e x t r e m e l y  
uncoi led  c h r o m o s o m e s  ~. T he  nucleolus  of t he  oocyte  
shows a cons iderab le  increase  ill size 1~. The  r a t e  of t he  
R N A - s y n t h e s i s  is a b o u t  twice  as g rea t  as in nuclei  of 
o the r  t issues w i t h  c o m p a r a b l e  p lo idy-s tep  (4n)~". These  
and  o t h e r  obse rva t i ons  sugges t  t h a t  t he  in i t i a l  g rowth  of 
t he  oocyte  in  Carab ids  is due to R N A  which  is syn the -  
sized in t he  oocyte  nucleus.  I n  a second prev i te l logene t ic  
phase,  t h e  oocyte  nucleolus  d i sappear s  a n d  - s o m e w h a t  

l a t e r  - t he  ch romosomes  condense  to fo rm the  caryo-  
sphere  n t yp i ca l  of mero is t ic  ovaries .  A t  th i s  p o i n t  t he  
oocy te  g r o w t h  is comple t e ly  d i rec ted  b y  R N A  t r ans fe r ed  
f rom the  polyploid ized  nurse-cel ls  to  t he  oocyte  cyto-  
p l a sm ~3. 

Zusammen/assung. Bei  Ca rab iden  erfolgt  die Differen-  
z ierung zwischen Oocyte  u n d  T r o p h o c y t e n  n a c h  der  
H o m o l o g e n p a a r u n g  und  d e m  A u f b a u  s y n a p t i s c h e r  K o m -  
plexe in be iden  Zel l typen .  Zus/ i tz l ich zu d iesem m o r p h o -  
logischen A s p e k t  d e u t e t  auch  die F u n k t i o n  des Oocyten-  
kernes  auf  e inen  re l a t iv  p r i m i t i v e n  Z u s t a n d  des merois t i -  
schen  Carab idenovar s .  I n  der  I n i t i a l p h a s e  de r  Oogenese 
zeigt  der  O o c y t e n k e r n  b e m e r k e n s w e r t e  ~ h n l i c h k e i t e n  m i t  
den  morpho log i schen  u n d  Iunk t ione l l en  Verh / i l tn i ssen  des 
Oocy tenke rnes  pano i s t i s che r  Ovar ien .  
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D i g e s t i o n  P r o c e s s  of Microsporum cookei Spore  
scop ic  E x a m i n a t i o n  

Studies  of t he  surface  fea tu res  of funga l  wal l  w i t h  t he  
s c a n n i n g  e lec t ron-microscope  (STEM) h a v e  p rov ided  m u c h  
useful  in ' fo rmat ion  1-5. W e  h a v e  been  inves t iga t ing  the  
u l t r a s t r u c t u r a l  a n d  i m m u n o c h e m i c a l  cha rac te r i s t i c s  of t he  
cell wal l  of d e r m a t o p h y t e s  which  cause t r i c h o p h y t o s i s  in 
m a n  6, ~. Recent ly ,  obs e r va t i ons  b y  SE M conduc t ed  in our  
l a b o r a t o r y  of t he  surface  s t r u c t u r e  of t he  h y p h a l  a n d  
spore  walls  of severa l  s t r a in s  of d e r m a t o p h y t e s  (Micro- 
sporum cookei HUT-2061  ; Epidermophyton /loccosum T E F -  
30; Trichophyton rubrum T-1005;  T. megnini 4034; T. 
tonsurans A410, T./luviomuniense 3635)s a n d  o t h e r  non-  
p a t h o g e n i c  fungi  (Aspergillus niger 460, A. oryzae 216; 
Penicillium chrysogenum 473; Candida utilis 553) 9, 
y ie lded some in t e r e s t i ng  results .  However ,  t he re  are no  re- 
por t s  in wh ich  t he  surface  s t r u c t u r e s  of the  cell walls  were 
obse rved  b y  s te reoscan  fol lowing t r e a t m e n t  w i t h  myco-  
lyr ic  enzymes .  

Materials and methods. F u n g u s :  Cul tures  of 3 / .  cookei 
HUT-2061  were g rown on P e t r i  d ishes  c o n t a i n i n g  
S a b o u r a u d ' s  dex t rose  aga r  (4% glucose, 1% pep tone ,  
0 .5% yeas t  e x t r a c t  a n d  1.7% agar),  for 4 weeks a t  28~ 

P r e p a r a t i o n  of spore:  The  c o m p a c t l y  g rown cul tures ,  
cons i s t ing  a l m o s t  en t i r e ly  of macrocon id ia ,  were sc raped  
off t he  aga r  m e d i u m  w i t h  a spa tu la .  T he  spores  were freed 
f rom the  a c c o l n p a n y i n g  myce l ia  b y  t h o r o u g h  wash ing  
w i th  sal ine followed b y  cen t r i fuga t ion .  

Wall  by Snai l  E n z y m e :  S c a n n i n g  E l e c t r o n - M i c r o -  

Diges t ion  w i t h  snai l  enzyme :  Sna i l -gu t  ju ice  of Helix 
pomatia, suppl ied  b y  L ' I n d u s t r i e  Biologique Fran~aise,  
Seine (France) ,  wh ich  con ta ins  t he  lyr ic  e n z y m e  complex  
helicase,  was  s tored  as a f reeze-dr ied p o w d e r  a t  - -15  ~ 
un t i l  used. The  washed  mac rocon id i a  were suspended  in 
0.05214 c i t r a t e - p h o s p h a t e  buf fe r  (pH 5.8) c o n t a i n i n g  0.6 M 
m a n n i t o l  and  0 .01% cys te in  h y d r o c h l o r i d e  1~ to  wh ich  
10 m g / m l  of sna i l -gu t  juice powder  was added .  Diges t ion  
was t h e n  car r ied  ou t  b y  i n c u b a t i o n  a t  28 ~ w i t h  gent le  
shak ing  for v a r y i n g  periods.  
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Scann ing  e lec t ron  mic roscopy:  Smal l  samples  were 
w i t h d r a w n  a t  in t e rva l s  a n d  were  m o u n t e d  on  t h e  spec imen  
ho lder  w i t h  a n  adhes ive  D o t i t e  p a i n t  (Fu j iku ra  Kase i  Co. 
Ltd . ,  J apan ) .  The  m o u n t s  were dr ied  in  t he  a i r  a n d  coa ted  
u n d e r  v a c u u m  w i t h  gold, a b o u t  150 X th ick ,  in  t h e  
v a c u u m  e v a p o r a t o r  J E E - 4 B  s,9. E x a m i n a t i o n  was m a d e  
b y  a JSM-2  scann ing .e lec t ron-microscope  a t  an  accelera t -  
ing vo l tage  of 10 kV. 

Results and discussion. A m o n g  t h e  s t r a ins  of d e r m a t o -  
p h y t e s  tes ted ,  cons iderab le  va r i ab i l i t y  in  t he  suscept ib i I i ty  
of t h e  wails  to  d iges t ion  b y  hel iease  was noted .  T h e  spore 
wal l  of M. cookei HUT-2061  p r o v e d  to be  t h e  m o s t  resis- 

r a n t  to  e n z y m a t i c  a t t a c k  (unpub l i shed  observa t ion) .  Th i s  
could be  p a r t l y  due  to  the  excep t iona l  th i ckness  of t he  
wal l  (2-5 ~). I n  addi t ion ,  the  spores f rom t h e  y o u n g  cul- 
tu res  (2 weeks) t e n d e d  to be  more  suscept ib le  to  hel icase  
a t t a c k  t h a n  older  ones (4 weeks).  

Scann ing  e lec t ron-mic roscopy  of t h e  u n t r e a t e d  spore  
wal l  showed a u n i fo rm  ou te r  surface  w i t h  i r regular ly  dis- 
persed  p r o t u b e r a n c e s  of va r i ab l e  size (Figure 1). The  
m e c h a n i s m  a n d  t h e  func t i on  of these  p r o t u b e r a n c e s  are  
n o t  clarif ied as yet .  However ,  ba sed  u p o n  t h e  fol lowing 
obse rva t ions  of t h e  changes  caused b y  e n z y m a t i c  a t t ack ,  
i t  can  be  s t rong ly  sugges ted  t h a t  t h e  p r o t u r b e r a n c e s  p l ay  

Fig. 1. Untreated spore surface. Note numerous protuberances dis- Fig. 3. Spore surface after 8 h treatment. Note reduction in pro- 
persed at random. • 3000. tuberances and many plieations. • 3000. 

Fig. 2. Surface structure of the spore wall after 4 h treatment with Fig. 4. 24 h treated spore. Note disappearance of protuberances and 
snail enzyme, Note lyric effect on protuberances. • 3000. considerable shrinkage. • 3000. 
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a cer ta in  role in main tenance  of spore wall integri ty .  
T r e a t m e n t  of the  walls wi th  the  snail enzyme reduced the  
number  of these r andomly  oriented proturberances.  Sub- 
sequently,  the  walls were observed to swell and expand  
(Figures 2 and 3). In  addit ion,  m a n y  pl icat ions appeared 
on the  surface indicat ing a reduct ion  in r ig id i ty  of the  
spore wall. As shown in Figure  4, fur ther  digest ion by  the  
enzyme led to the  disappearance of proturberances,  fol- 
lowed by  the shrinkage of the  weakened,  th in-wal led  
spore. 

Observat ions  wi th  the  scanning electron-microscope of 
the  process of mycoly t ic  digestion of the  fungal  cell and 
spore walls m a y  yield impor t an t  in format ion  about  the  
s t ructure  and funct ion  of the  walls. The SEM is par t icu-  
lar ly good for these types  of studies because sample  pre- 
pa ra t ion  is s imple and rapid and therefore  each stage of 
the  lysis process can be observed at  high magnif icat ion 

with  good resolution.  Studies of the  chemical  composi t ion 
of the  products  released by  the  enzyme t r e a t m e n t  are now 
in progress. 

Rdsumd. E x a m e n  au microscope 61ectronique 
balayage (scanning) du processus de digest ion des macro-  
conidies mfires de Microsporum cookei par  le suc intes t inal  
d'Helix pomatia. 
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Separation of Quinone Pigments from Microsporum cookei by Thin-Layer Chromatography 

A series of ex tens ive  invest igat ions,  e.g. intracel lular  
localization1 4, chemical  propert ies  S, 6 and chemotaxo-  
nomy~-l~ have  been conducted  in our  l abora to ry  on the  
p igments  produced in mycel ia  of dermatophytes ,  main ly  
Teichophyton violaceum, which cause t r ichophytos is  in 
man. However ,  l i t t le  a t t en t ion  has been paid  toward the  
biosynthesis  of the  pigments ,  since a sui table Iungal  strain 
for this purpose has not  been discovered and chromato-  
graphic separa t ion  of the  individual  p igments  has not  
been sat isfactory.  Therefore,  an a t t e m p t  was made  to t ake  
a p re l iminary  step in this direct ion by using th in- layer  
ch roma tog raphy  to separate  the  p igmen t  components  of 
M. cookei. This s train was selected as the  organism of 
choice because, of all  the  strains tested, i t  p roduced 
higher  yields of a greater  va r i e ty  of pigments ,  

This  paper  describes th in- layer  chromatograph ic  separa- 
t ion of the  p igments  in myce l ium of M. cookei. 

Materials and methods. Organism and cul tural  proce- 
dure :  Culture of Mierosporum cookei HUT-2061 (from 
Dr. A. HASI~GAWA, D e p a r t m e n t  of Ve te r ina ry  Medicine, 
Univers i ty  of Tokyo) was grown at  28~ in 500-ml 
Ehr l enmeyer  flasks conta in ing 125 ml  of Sabourand ' s  
dextrose  b ro th  (4~o glucose, 1~o peptone  and 0.5~o yeas t  
extract) .  Af te r  incubat ion  for 25 days, the  mycelJum was 
harves ted  by f i l t rat ion,  washed thoroughly  to r emove  the  
adher ing medium,  and freeze-dried. 

P igmen t  ex t rac t ion :  Freeze-dr ied myce l ium was ex- 
t rac ted  wi th  ho t  wa te r  unt i l  no color was seen. The  
ex t rac t  was then  fil tered. The  purple-colored f i l t ra te  was 
adjus ted  to p H  2.5-3.0 wi th  acetic acid and then  ex- 
t r ac ted  wi th  chloroform in a separa tory  funnel. The 
chloroform ex t rac t  was concent ra ted  in vacuo to a 
brownish purple  syrup. F r o m  this, the  crude p igment  (W) 
was obta ined  af ter  several  washings wi th  pe t ro leum ether  
to r emove  con tamina t ing  l ipid material .  The  myce l ium 
remain ing  af ter  this chloroform ex t rac t ion  was exhaus-  
t ive ly  ex t rac ted  wi th  chloroform in a Soxhlet  appara tus  
and the  resul t ing chloroform ex t rac t  was evapora ted  to 
yield another  crude p igmen t  (C), reddish-viole t  in color. 
This  substance also was washed wi th  pe t ro leum ether.  

Thin- layer  ch romatography :  A suspension of 30 g of 
silica gel G (Merck) in 50 ml of 0 .5N oxalic acid solution 
was ground in a mortar ,  and 10 ml  of disti l led water  was 
added. Chromatopla tes  were prepared  by  spreading this 
s lurry onto glass plates (5 • 20 cm) to a thickness  of 250 ~z. 
After  drying at  room tempera ture ,  the  plates were acti- 

va ted  at  110-120~ for 45 rain and then  stored in a des- 
sicator unt i l  used. Al iquots  of 2 crude p igments  (C, W) 
were chromatographed  on a chromatop la te  using benzene- 
acetone (4:1, v/v)  as a developer.  The  ch romatographed  

Photograph of thin-layer chromatogram sprayed with 2N sodium 
hydroxide to reveal the pigments extracted from dried mycelium of 
M. cookei. C, crude pigment extracted with chloroform (1 = auro- 
sporin, 2 = xanthomegnin, 3 = violosporin, 4 ~ citrosporin, 5 
rubrosporin); W, water-soluble pigment extracted with hot water 
(1 = luteosporin, 2 = iridosporin). 


