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bzw. l-Peptidase; Wachstumssteigerung durch R]L-Atebrin bzw. 
R]L-Arginin) keinen Bezug. 

U. HETTENBACH u n d  W .  LUDWIG 

Zoologisches Ins t i tu t  der Universit / i t  Heidelberg, 
30. August 1951. 

Summary  

Bacillus mycoides Fliigge is found growing both as 
counter-clockwise (probably wild form) and as clockwise 
colonies (probably selected mutan t  stocks). One spon- 
taneous muta t ion  of R--> L and of L--~ R has been 
observed respectively. Even after only a soli tary 
culturing on agar containing optically act ive substances, 
the direction of rotat ion could be inverted temporar i ly  
or as Dauermodi/ikation up to 100 p.c. Upon this the R- 
and L-stocks exhibited significant differences: the 
former ones obviously respond to natural ly occuring 
isomeres, the la t ter  to "non-na tura l "  isomeres only. 

Complex Structure of the Bacterial Capsule 
in the Genus Bacil lus 

The capsules of most bacteria  are composed of gum- 
lille polysaccharides. On the contrary the capsule of 
Bacillus anthracis consists of a polypeptide made up of 
d(-)glutamic acid ~. The bacterial  capsule is thus regard- 
ed as being composed either of polysaccharides or of 
polypeptide,  whereas a composite s t ructure has been 
unknown. 

By studying the serological behaviour of the capsule 
of sporeforming aerobic bacilli an unexpected complex 
structure was found, as reported here briefly. 

These observations were made by mixing the different 
living capsulated bacilli with their  homologous antisera 
as well as with an ant i -Anthrax  polypeptide serum, and 
then examining the preparat ions with the phase contrast  
microscope. A composite structure of the capsule has 
been observed thus far in two members of the genus 
Bacillus; these are the following: (1) four authent ic  
strains of Bacillus megatherium, (2) an anthrax-l ike 
non-pathogenic bacillus, isolated in a former s tudy 2 
concerning the induced mutat ion of Bacillus anthracis, 
designated here as Bacillus M. Bacillus M cannot  be 
distinguished morphologically from Bacillus anthracis 
or from Bacillus cereus, but  its metabolism is different. 
I t  cannot be classified under the well defined mesophilic 
bacilli listed in the 6th edition of BERGEY'S Manual. 
Glucose is fermented ext remely  slowly, arabinose not 
at all. Starch is not hydrolyzed and acetylmethylcarbinol  
is not produced. Gelatin is hydrolized and nitrites are 
produced from nitrates.  In broth it shows a slight 
moti l i ty  and on agar medium, rich in amino acids, it 
has grown during the last two years invar iably in 
capsulated form. Spores are produced only in potato 
extracts.  T h e s e  are cylindrical, rather  central. The 
sporangia are not  bulged. 

Since the complex structure of the capsule was es- 
sentially the same in the case of Bacillus megatherium 
and of Bacillus M, the lat ter  shall be described in this 
communication.  

Bacillus M was agglutinated by 1 : 40 dilution of anti- 
an thrax  polypeptide serum. When undiluted, this serum 
produced an instantaneous,  homogeneous capsular 
reaction (Fig. 1). The capsular reaction was usually so 
intense tha t  the details of the cell-structure were hardly 
visible. Nevertheless it  could be assumed tha t  the nar- 
row white strip between the bacillary body and the 
capsule corresponds to the cell wall, which does not  
take part  in the reaction. 

Fig. 1.--With polypcptide antibody. 
Capsular Reactions with Bacillus BI. 

The homologous ant ibody of Bacillus 21I agglut inated 
this bacillus in a dilution of 1 : 640, but  gave no agglutina- 
tion with Bacillus anthracis or Bacillus megatherium in 
1:5 dilution. When it was mixed undiluted with an 
encapsulated an thrax  suspension, a faint capsular 
reaction could be detected indicating the presence of a 
very small amount  of polypeptide antibody. The 
reaction of Bacillus M with its homologous ant ibody 
gave a surprising picture (Fig. 2). The capsule appeared 
invar iably as a str iated structure suggesting a capsular 
framework consisting of a substance other than poly- 
peptide, as will be pointed out below. It  is more difficult 
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to  i n t e r p r e t  t h e  a p p e a r a n c e  of t h e  v e r y  d i s t i n c t  t h i c k  
cross  s ep t a ,  w h i c h  cu t  across  t h e  c h a i n  u p  to  t h e  edge of 
t h e  capsu le .  T h e y  are  o c c a s i o n a l l y  t h i c k e r  in  t h e  su r face  
of t h e  capsu le  t h a n  in t h e  in te r io r .  A f u r t h e r  c o n d e n s a -  
t i on  of t h e  c a p s u l a r  m a t e r i a l  r e a c t i n g  w i t h  t h e  homolo -  
gous  s e r u m  a p p e a r s  a t  t h e  r o u n d e d  e n d s  of t h e  cha ins .  

KNAYSI f i r s t  c o n v i n c i n g l y  d e s c r i b e d  t h e  b a c t e r i a l  cell 
wal l  in  his  s t ud i e s  of Bacillus subtilis in  p r e p a r a t i o n s  
v i t a l l y  s t a i n e d  w i t h  c r y s t a l  v io le t  1. As he  s h o w e d  a cross 
wal l  a p p e a r e d  in  c o n s e c u t i v e  s t ages  of cell d iv i s ion  as a 
d o u b l e  l ine.  W e  h a v e  also o b s e r v e d  occas iona l ly  d i s t i n c t -  
ly d o u b l e  cross  sep ta ,  h e n c e  we can  a s s u m e  t h e i r  r e l a t i o n  
to  cell d iv i s ion  a n d  p e r h a p s  to  t h e  cell  wall .  I t  is sur-  
p r i s ing  h o w e v e r  t h a t  in  p h a s e  c o n t r a s t  p r e p a r a t i o n s  t h e  
b a r e l y  v is ib le  p a r t i t i o n  l ines  a p p e a r  so d i s t i n c t l y  follow- 
ing  t h e  specif ic  ef fec t  of a n  a n t i b o d y ,  a n d  t h a t  t he se  cu t  
across  t h e  whole  t h i c k n e s s  of t h e  capsu le .  T h i s  obse rva -  
t i o n  i n d i c a t e s  t h a t  t h e  b a c t e r i a l  capsu le  w i t h  i t s  s h a r p  
b o u n d a r y  l ine  a n d  cross  s e p t a  m i g h t  b e l o n g  more  in t i -  
m a t e l y  to  t h e  b a c t e r i a l  cell t h a n  ha s  b e e n  p r e v i o u s l y  
be l ieved .  

A poss ib le  o b j e c t i o n  t h a t  t h e  two  d i s t i n c t  t y p e s  of 
c a p s u l a r  r e a c t i o n s  m i g h t  be  e l ic i ted  t h r o u g h  d i f f e r en t  
c o n c e n t r a t i o n s  of t h e  s a m e  a n t i b o d y ,  was  i n v a l i d a t e d  
b y  t h e  f ac t  t h a t  t h e  s t r i a t e d  s t r u c t u r e  a n d  cross s e p t a  
were  n e v e r  p r o d u c e d  b y  d i l u t e d  p o l y p e p t i d e  a n t i b o d y .  
F u r t h e r m o r e ,  a b s o r p t i o n  e x p e r i m e n t s  were  ca r r i ed  o u t  
w i t h  b o t h  i m m u n e  se ra  b y  m i x i n g  t h e m  w i t h  t h e  s a m e  
q u a n t i t y  of a 1 : 5 0 0  d i l u t i o n  of pu r i f i ed  sub t i l i s  po ly-  
pep t ide ,  b u t  i t  d id  n o t  i n f l uence  t h e  c a p s u l a r  r e a c t i o n  
e l ic i ted  b y  t h e  h o m o l o g o u s  s e r u m .  

S tud ie s  in  p rogress  i n d i c a t e  t h a t  t h e  cross  s e p t a  a n d  
t he  o t h e r  p e c u l i a r  cell s t r u c t u r e s  a p p e a r i n g  a f t e r  t h e  
a d d i t i o n  of t h e  h o m o l o g o u s  a n t i b o d y  are  c o m p o s e d  of 
po ly saccha r ide s ,  a n d  t h a t  t h e  p o l y p e p t i d e  h o m o g e n e -  
o u s l y  fills t h e  free space  b e t w e e n  the se  s t r u c t u r e s .  

J .  TOMCSIK' 

H y g i e n i c  I n s t i t u t e ,  U n i v e r s i t y  of Basle ,  Swi t ze r l and ,  
O c t o b e r  4, 1951. 

Zusammen/assung  

E i n  k o m p l e x e r  A u f b a u  d e r  B a k t e r i e n k a p s e l  w u r d e  
sowohl  bei  Bacillus megatherium wie bei  e i n e m  n i c h t  
k lass i f i z ie r ten ,  d e m  Bacillus anthracis n a h e s t e h e n d e n  
M i k r o o r g a n i s m u s  n a c h g e w i e s e n .  E i n e  g r u p p e n s p e z i f i s c h e  
S u b s t a n z ,  die se ro log isch  m i t  d e m  P o l y p e p t i d  des 
Bacillus anthracis bzw.  des  Bacillus subtilis i d e n t i s c h  ist,  
b i l d e t  gleichm~13ig v e r t e i l t  die H a u p t m a s s e  de r  Kapse l .  
E i n e  t y p e n s p e z i f i s c h e  S u b s t a n z ,  w a h r s c h e i n l i c h  aus  
P o l y s a c c h a r i d e n  b e s t e h e n d ,  b i l d e t  das  Gerf i s t  de r  K a p s e l  
u n d  b e g r e n z t  in  F o r m  yon  d e u t l i c h e n ,  t r a n s v e r s a l e n  
S e p t a  die e inze lnen  Baz i l l en  i n n e r h a l b  e ine r  K e t t e  bis  
z u m  R a n d  de r  Kapse l .  

l (~. KNAYSI, J. B a c t .  19, 113 (1:)3o). 

Lemmoblastes  et P lexus  sympathique  
fondamental  

Le p l e x u s  s y m p a t h i q u e  f o n d a m e n t a l  de BOEKE et  le 
sys t~me  des  cel lules  i n t e r s t i t i e l l e s  de CAJ&L r e p r 6 s e n t e n t  
une  seule e t  m ~ m e  f o r m a t i o n  n e r v e u s e  (LEicUWE~, JA- 
BONERO ~) d o n t  les r u b a n s  de  n e u r o p l a s m e  m u n i  de 

1 H. LEEUWE, Th~se (Utrecht 1937). 
2 V. JABONERO, Acta anat. 6, 14 (1948). 

n o y a u x ,  de vacuoles ,  de g r a n u l a t i o n s  a r g e n t o p h i l e s  e t  de 
neurof ib r i l l e s ,  s ' a n a s t o m o s e n t  avec  les ~expans ions~  des  
cel lules  g a n g l i o n n a i r e s  d u  t y p e  I I  de DOGIEL (LEEuwE 1, 
Lr PEI-LIN ~, JABONERO s) p o u r  c o n s t i t u e r  le ~ t e r r i t o i r e  
syncyt iab~ du  syst&me n e u r o v 6 g 6 t a t i f ,  c ' e s t - k -d i r e  ~the  
f ina l  c o m m o n  p a t h ~  des voles  v 6 g 6 t a t i v e s  ef f6rentes ,  
s y m p a t h i q u e s  e t  p a r a s y m p a t h i q u e s .  Ce t t e  f o r m a t i o n  
n e r v e u s e  s y n c y t i a l e  c o n s t i t u e  le p61e n e r v e u x  de la  
s y n a p s e  p l e x i f o r m e  k d i s t a n c e  (JABONERO 3) e t  l eurs  
r u b a n s ,  m a n q u a n t  de t o u t e  gaine ,  6 m e t t e n t  le m 6 d i a t e u r  
c h i m i q u e  d a n s  les espaces  t i s su la i res .  

Figures A, B et C: Peau de l'ar~ole mammaire humaine. 
Figure D: Muqueuse du larynx humain. 

(L'explieation dans le texte). 

Mais,  d a n s  q u e l q u e s  o rg an es  ou t e r r i t o i r e s  (peau,  
u t6 rus ,  l a r y n x ,  etc.) ,  on t r o u v e  u n  p e t i t  n o m b r e  de ru-  
b a n s  de  ce s y n c y t i u m  log6 X l ' i n t 6 r i e u r  de  ga ines  t u b u -  
leuses  (fig. A - D ) .  L a  f igure  A m o n t r e  u n e  ga ine  t u b u -  
leuse (l) e n v e l o p p a n t  u n  p e t i t  f a i sceau  de r u b a n s  du  
s y n c y t i u m  n e r v e u x  e t  u n e  f ib re  n e r v e u s e  s e n s i t i v e  
(ar6ole m a m m a i r e ) .  L a  ga ine  se t r o u v e  c o n s t i t u 6 e  p a r  u n  
s y n c y t i u m  d o n t  les n o y a u x  s o n t  n e t t e m e n t  v i s ib les  (nl) 
et  m o n t r e  u n e  o u v e r t u r e  p a r  l aque l l e  so r t  'un r u b a n  
n e r v e u x  (p) m u n i  d ' u n  n o y a u  e t  de vacuo les ,  p o u r  s ' a n a s -  
t o m o s e r  a v e c  les r u b a n s  p l  e t  p2 s i tu6s  au  vo i s inage  im-  
m 6 d i a t  d ' u n e  masse  de m u s c u l a t u r e  lisse (m). L a  f igure  B 
m o n t r e  u n  d i spos i t i f  d i f f6rent ,  ca r  la  ga ine  s ' i n t e r r o m p t  
s u b i t e m e n t ,  l a i s s a n t  l ib res  les d e u x  r u b a n s  n e r v e u x  
(pl  e t  p2). A l ' e x t r 6 m i t 6  de la  gaine,  on  o b s e r v e  un  n o y a u  
(nll), un  a u t r e  n o y a u  se t r o u v e  ~ t r~s  peu  de d i s t a n c e ,  
d a n s  le t r a j e t  de la  gaine.  Les  d e u x  r u b a n s  n e r v e u x  pos-  
s b d e n t  des n o y a u x  (pn) et  se d i r i g e n t  ve r s  u n  p e t i t  vais-  
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