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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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Degradation of human lipoproteins detected by the technique of 
microimmunoeleetrophoresis 

Mycoplasma sp. ~ Degradation of human 
and strain lipoproteins 
No. ~l-lipoprotein /~-lipoprotein 

1. Human origin 
M. salivarium (PG20) + 
M. orale type I (CH 19299) 
M. hominis I (l-e) 

2. Murine origin 
M. arthritidis (PG27) 
M. pulmonis (Negroni agent) 

3. Commensales 
M. laidlawii A (PG8) + 
M. laidlawii B (PG9) + 

Canine origin 
M. cauls (PG14) + 
M. spumam (PG13) 

4. 

Avian origin 
M. gallisepticum (TT-strain) + 
M. gallinarum (PG16) 
M. iners (PC30) 

5. 

6. Bovine origin 
M. mycoides (Gladysdale-M403) --  

+ 
+ 

+ 

Figs. 1-3. Immunoelectrophoretic detection of human ~l-Iipoprotein 
degradation (anode is towards the right of the figures). The upper 
bands in each of the Figures 1-3 represent ~-lipoprotein degradation 
by M. laidlawii A (PG 8), M. canis (PG 14) and M. salivarium (PO 20), 
respectively. The lower bands in each of the 3 figures represent 
normal controls. 

The strains representing M. hominis I (i-c) and M. pulmonis were 
obtained from Prof. HAYELICK (USA). Prof. Ru,zs of the Netherlands 
supplied the TT strain belonging to M. gallisepticum and strain 
Gladysdale (M403) of M. mycoides. The remaining 9 test strains were 
obtained from N.I.H., Bethesda (USA). 

inves t iga ted .  The  aga r  p la tes  i nocu la t ed  wi~h m y c o p l a s m a  
s t r a in s  were i n c u b a t e d  aerob ica l ly  or anae rob ica l ly  in  a 
mo i s t  a t m o s p h e r e  a t  37 ~ for a pe r iod  of 2-7 days  de- 
p e n d i n g  u p o n  t h e  species. U n i n o c u l a t e d  aga r  p l a t e s  were 
inc luded  as cont ro ls  a n d  i n c u b a t e d  a long  w i t h  t he  inocu-  
l a t ed  plates.  A po r t i on  of t he  aga r  c o n t a i n i n g  m y c o p l a s m a  
colonies (20-25) was r e m o v e d  and  i m p l a n t e d  on  aga r  gel 
for e l ec t rophore t i c  s e p a r a t i o n  a n d  s u b s e q u e n t l y  sub-  
j ec ted  to  t he  effect  of t he  p r e c i p i t a t i n g  an t i sera .  T h e  
specific r a b b i t  an t i s e r a  d i rec ted  aga in s t  h u m a n  ~1- and/~-  
l ipopro te ins  were  o b t a i n e d  f rom Behr ingwerke ,  G e r m a n y .  
The  p rec ip i t ine  l ines fo rmed  were obse rved  a n d  pho to -  
g r a p h e d  (Figures 1-3). 

Results and discussion. I t  can  be  n o t e d  (Table) t h a t  t h e  
2 s t r a ins  r ep re sen t ing  t he  s a p r o p h y t i c  species M.  laidlawii 
A and  2~f. laidlawii B as also t he  s t r a i n  r ep r e sen t i n g  t h e  
can ine  p a t h o g e n i c  species 2~f. cauls h a v e  t he  ab i l i ty  to  
degrade  t he  cq as well  as t h e  f l - l ipoprotein f r ac t ions  of t h e  
h u m a n  serum.  The  s t r a i n  be long ing  to  M.  salivarium, a 
species of h u m a n  or igin a n d  t he  s t r a i n  r ep re sen t ing  the  
a v i a n  p a t h o g e n i c  species M.  gallisepticum d e m o n s t r a t e d  
t he  c a p a c i t y  to  degrade  a~-l ipoprotein f r ac t ion  only. The  
p r o p e r t y  to  degrade  f l - l ipoprotein f r ac t ion  was lack ing  in 
these  2 t e s t  s t ra ins .  All t he  r e m a i n i n g  t e s t  s t r a in s  belong-  
ing to o t h e r  m y c o p l a s m a  species fai led to exh ib i t  t h e  
p r o p e r t y  of deg rad ing  h u m a n  l ipopro te ins  b y  t he  p r e s en t  
t e s t  procedure .  I t  m a y  be  m e n t i o n e d  t h a t  since t he  assay  
p rocedure  used in th i s  e x p e r i m e n t  requi red  ac t ive ly  
growing  colonies on  t he  P P L O  agar  m e d i u m  c o n t a i n i n g  

u n h e a t e d  h u m a n  serum,  t h e  screening  of those  myco-  
p l a s m a s  wh ich  c a n n o t  be  grown in t h e  presence  of un-  
h e a t e d  h u m a n  se rum could not ,  therefore ,  be  u n d e r t a k e n .  

T h e  presence  of l ipo ly t ic  a n d  choles tero l  es terase  ac t iv i -  
t ies  in d i f fe ren t  m y c o p l a s m a  species h a v e  b e e n  re- 
p o r t e d  n-~3. A l t h o u g h  t h e  poss ib i l i ty  exis ts  t h a t  t h e  
a c t i v i t y  de t ec t ed  b y  t h e  i m m u n o e l e c t r o p h o r e s i s  m e t h o d  
is a m a n i f e s t a t i o n  of t h e  l ipase ac t iv i ty ,  however ,  such  a n  
i n t e r p r e t a t i o n  c a n n o t  be  read i ly  m a d e  f rom t h e  p r e sen t  
da ta .  

Zusammen]assung. Die l ipo ly t i sche  E n z y m a k t i v i t ~ t  
saprophytS. rer  u n d  t i e r p a t h o g e n e r  M y k o p l a s m e n s t g m m e  
wurde  i m m u n e l e k t r o p h o r e t i s c h  u n t e r s u c h t ,  wobe i  als Sub-  
s t r a t  inenschl iches  S e r u m  diente .  D a b e i  wurde  bei  e in igen 
St~Lmmen die F / ih igkei t  zu m A b b a u  y o n  e l -L ipop ro t e in  
u n d  yon /~ -L ipop ro t e in  gefunden.  
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