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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). 
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p la te  was then  sprayed  wi th  2N sodium hydrox ide  solu- 
t ion to define spots  more  sharply.  

Results and discussion. Thin- layer  c h r o m a t o g r a m  of the  
2 crude p igments  af ter  alkali  t r e a t m e n t  are shown in t he  
Figure. The crude  p igmen t  (C) could be sepa ra ted  into 5 
pr incipal  componen t s :  aurosporin,  xan thomegn in ,  violo- 
sporin, c i t rospor in  and rubrospor in .  The water-soluble  
crude p i g m e n t  (W) yie lded lu teospor in  and  ir idosporin,  
w i th  lower Rf  values. IRf values  and  colors of the  spots  
before alkali t r e a t m e n t  are summar ized  in t he  Table.  
U p o n  spray ing  2 N  sodium hyd rox ide  on the  plate,  all of 
these  spots  t u rned  to  purple  in va ry ing  in tensi t ies  and  
were more  sharp ly  defined.  

A major  componen t ,  xan thomegn in ,  had  been  f irs t  iso- 
la ted  f rom Trichophyton megnini by BLANK et al. ~, and  
was ident i f ied as (--) 3, 3"-bis[2-methoxy-5-hydroxy-7-(2- 
hydroxypropy l )  - 8 -carboxy-  1, 4 - n a p h t h o q u i n o n e  laetone] 
by  J u s t  et  al. 1~. We  are per forming  s tudies  on chemical  
s t ruc tures  of t he  o ther  p igments .  F r o m  the i r  UV- and IR-  
spectra ,  i t  can be proposed  t h a t  these  p igmen t s  are 
quinones,  and  are analogs of the  1 ,4 -naph thoqu inone  
compound ,  xan thomegn in .  

Rf values and colors of the individual spots before alkali treatment 

Pigment Rf values Colors of spots 

Aurosporin 0.91 pale yellow 
Xanthomegnin 0.76 bright yellow 
Violosporin 0.58 violet 
Citrosporin 0.32 orange 
Rubosporin 0.10 reddish orange 
LuteosporiI1 0.23 yellowish orange 
Iridosporin 0.14 reddish orange 

Such good separa t ion  by  th in- layer  c h r o m a t o g r a p h y  of 
the  7 pr incipal  p i g men t  componen t s  can provide  a useful 
tool  for the  b iosyn the t i c  s tudy  of the  p igmen t s  of M. 
cookei as r ad ioac t iv i ty  f rom 1*C-glucose incorpora ted  into 
each p i g m e n t  can be measured.  

Rdsumd. Le Microsporum cookei HUT-2061 qui a une 
in tense  p i g m e n t a t i o n  d~ffuse s 'es t  montr6  sa t i s fa isant  
pour  l '6 tude b iosyn th6 t ique  des p igments  quinoniques.  
Une  bonne  s@ara t ion  des compos6s fur ex6cut6e par  
ch roma tograph ic  ell couche mince  sur gel de silice G. 
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Enzymatic Degradation of Human Lipoproteins by Mycoplasmas 

The presence of m a m m a l i a n  blood sera is a prerequis i te  
in the  growth  med ium of m a n y  mycop la smas  (Pleuro- 
pneumonia - l ike  organisms or PPLO) .  SMITH et al. 1 have  
isolated the  g row th -p romot ing  factor  p resen t  in t he  sera 
and charac ter ized  it as a l ipoprotein.  The d i f ferent  
moiet ies  compris ing  this  l ipoprote in  have  been found  to be 
required for the  p romot ion  of mycop la sma l  g rowth  3,a. The 
exac t  func t ion  of l ipoprote in  in the  growth  of myco-  
p lasmas  is u n k n o w n  at  present ,  a l though  these  organisms 
possess the  peculiar  capac i ty  of incorpora t ing  the  sterol  
por t ion  in to  the  cell m e m b r a n e  ~. SMITH and  1V[oRTON 5 sug- 
gested t h a t  's ince the  P P L O  lack the  abi l i ty  to  degrade  
th is  p ro te in  i t  is possible  t h a t  the  l ipoprote in  m a y  be in- 
corpora ted  in to  t he  cell in tac t ' .  The  results  p resen ted  in 
this  communica t i on  cons t i tu te  an examina t i on  of the  
capac i ty  of var ious  m y c o p l a s m a  s t ra ins  to  degrade  the  
al- and fl-l ipoprotein f ract ions  of the  h u m a n  serum by  the  
mic ro immunoe lec t rophores i s  me thod .  

Material and methods. The m y c o p l a s m a  s t ra ins  used in 
ttlis s tudy  are l isted in the  Table.  The media  and  tech-  
n iques  used in the  m a i n t e n a n c e  and p ropaga t ion  of myco-  
p lasmas  were essent ial ly  t he  same as suggested by  
CHANOCK et al. 6 and t-IAYFLICK 7 and have  also been  de- 
scr ibed in detai l  in an earlier repor t  s . 

SCHEIDEGGER'S 9 micro-modif ica t ion  of the  i mmu no-  
e lectrophoresis  t echn ique  originally descr ibed by  GRABAR 
et al. 1~ has  been  used to examine  the  degrada t ion  of 
h u m a n  l ipoprote ins  by  the  var ious  mycop la sma  strains.  
The mater ia l  which was separa ted  e lec t rophoret ica l ly  on 
agar  consis ted of mycop la smas  grown on ' s t anda rd  P P L O  
agar '  conta in ing  15% u n h ea t ed  h u m a n  serum ins tead  of 
unhea ted  horse  serum. The h u m a n  serum used lacked the  
specific mycop la sma  a n t i b o d y  to  the  h u m a n  mycop la smas  
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