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Spectre d'absorption 

Chromatogramme 
sur papier 

a b 

Un peu diff&ent de la 0,25 0,28 
figure 1 
Identique h la figure 1 0,34 0,24 
Identique h la figure 1 0,54 0,30 
Identique h la figure i 0,70 0,34 

Identique £ lu figure 1 0,08 0,37 

Identique ~ la figure I 0,22 0,55 

Identique ~ la figure 4 0,47 0,52 

Identique ~ la figure 4 0.35 0,63 

Identique h la figure 4 0,73 0,68 

Identique £ la figure 4 0,23 0,42 

Identique h la figure 4 0,24 0,75 

a Chromatogramme sur papier avee le solvant: butanol, acide ac6tique, eau~ b avec le solvant: solution de NH4C1 h 3%. Et=C2H 5. 

Summary 
A pterin obtained from the larvae of Bombyx mori 

just after hatching is very  similar to ichthyopterin,  but  
not quite identical. I t  may  be a der ivat ive  subst i tuted 
at the position 6 of isoxanthopterin,  but  wi thout  car- 
boxyI group. 

Submicroscopic  Structure of Reticular 
Tissue  Fibres 

There are few electron optical  pictures of ret icular 
tissue fibres in the recent  l i terature.  REED and RUDAL I 

1 R, R~D and K, M, RURAL, Bio~h. Biophys. Acta ~ 19 (1948 I, 

have published pictures from sarcolemma, FERNANDEZ 
MORAN 1 from neurolemma, and GRoss * from subcuta- 
neous tissue fibres of new-born mice. 

This paper deals with some typical  cases of ret icular 
tissue of spleen s t roma and lymphat ic  nodules. Before 
is(;lation of stroma, the spleen was thoroughly washed 
with Ringer 's  solution. Then the pieces were fixed in 
acetone and sectioned with the freezing microtome. The 
frozen sections underwent  digestion in an alkaline 
(pH 7-8) pancreat ine medium. Time-controls  of the 
grids were made with  the phase-contrast  and polarized- 

1 H. FERNANDEZ-MORAN, Exper. Cell. Res. 1, 309 (1950). 
z j .  GRoss, J. Gerontology ~, 343 (1950). 



342 Brbves communications - Brevi comunicazioni [ExvERmNTxAVoL.VIII/9] 

light microscopes. These controls made it  possible exact ly  
to differentiate ret icular fibres from collagen fibres 
which both invar iably occur in spleen s t roma and 
lymphat ic  nodules. Some of the isolated reticular fibres 
were fragmented by the usual mechanical  means and by 
ultrasonic waves. 

Figure 2 gives an electron optical picture of material  
which appeared under the l ight optical microscope to 
be like one of those anastomosed networks demon- 
s t ra ted by the ordinary histological technique of silver 
impregnation.  

Fig. 2. 

Howewer, this figure reveals different converging 
fibres, which, at  a certain point, spread out their  respec- 
t ive fibrils passing from one fibre to another.  The fibrils 
in regions of anastomosis have variable diameters;  the 
smallest one, being inferior to 600 A, clearly demon- 
s trated periodicity. 

Figure 3 shows the covering of a lymph nodule capil- 
lary vessel. The characteristics are an intr icate  plexiform 
network of fine fibrils with clear periodicity and with a 
variable diameter,  ranging from 500 A up to 800/~. 

Fig. 1. 

The Figures 1-3 give the most impor tan t  and conclu- 
sive of our observations which will be described sub- 
sequent ly  and commented upon. 

Figure 1 shows a ra ther  large ret icular  fibre from a 
lymphat ic  nodule network. In the electron microscope, 
these large fibres were shown to be made up of non- 
anastomosed spirally twisted fibrils: at  least ten of 
these fibrils to a fibre. 

In places where an agglomerated union of fibrils 
appeared, the electron optical picture was opaque. But, 
at  those points where the fibrils were dissociated from 
each other, they were easily distinguishable. These 
isolated fibrils proved to have a diameter  of about  800 A 
and showed a clear periodicity. The range of their  
periodicity was inferior to 700 A, i.e.. . between 600 A 
and 690 A. From this the authors draw the conclusion 
tha t  this picture is clearly identical to those of the well- 
known typical  collagen fibrils. 

Fig. 8. 

Fur thermore  we have observed another  peculiarity 
which may  be of some interest.  By means of ultra-sonic 
waves and by mortar  fragmentat ion,  very thin and 
easily distinguishable isolated fibrils were obtained 
from adul t  spleen pulp. These well-isolated fibrils re- 
vealed ext remely  low width readings of about  300 A and 
showed a striking periodicity. 

Fibrils obtained adul t  organs with such small di- 
mensions as stated here, have not been reported else- 
where as yet, so far as we know. 
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I n  t he  l i t e ra tu re ,  t he r e  are  m a n y  con t rover s i e s  a b o u t  
the  t yp i ca l  co l lagen  found  in t endons ,  s u b c u t a n e o u s  
t issues,  etc. ,  and  re t i cu l in  fibrils  f rom s t r o m a  of pa ren-  
c h y m a l  organs.  

U p  til l  now topog raph i ca l  d i s t r ibu t ion  and a f f in i ty  to  
s i lver  sal ts  were  r ega rded  c o n v e n t i o n a l l y  as re l iable  
c r i t e r i a  for d i f f e ren t i a t ion  of co l lagen  and  re t icul in .  But ,  
b io-phys ica l  s tudies  w i t h  po la r ized  l igh t  and  d iges t ion  
tes ts  h a v e  not ,  so far, g iven  rel iable  d a t a  to p rove  ac tua l  
d i f ferences  b e t w e e n  t yp i ca l  co l lagen  and  re t icul in .  

One of us, BAIRATI 1, has  found,  wi th  t he  aid of dark-  
f ield obse rva t ions ,  t h a t  t h e  web- l ike  n e t w o r k  in r e t i cu la r  
t issues  d e m o n s t r a t e d  w i t h  t h e  usua l  s i lver  m e t h o d  is 
no t  fo rmed  b y  e l e m e n t a r y  a n a s t o m o s e d  fibrils,  b u t  is 
ac tua l ly  m a d e  up of p lexus  of submic roscop ic  fibrils.  
The  fac ts  r e p o r t e d  in  th is  pape r  are  also in f a v o u r  of 
th is  concept ion .  

The  essent ia l  e lec t ron  op t ica l  charac te r i s t i c s  of t he  
re t icu l in  f ibri ls  descr ibed  here,  r evea l  qu i t e  a c lear  
i d e n t i t y  w i t h  t h e  charac te r i s t i c s  of  t yp i ca l  co l lagen  
fibrils. The  on ly  a p p a r e n t  d i f ference seems to  be the i r  
d i f fe rent  d iamete r .  

I n  add i t i on  to  t he  b io-phys ica l  and  d iges t ion  tes t s  
a l ready  m e n t i o n e d  as bas ic  m e t h o d s  for d i f fe ren t i a t ing  
and i den t i fy ing  re t i~ul in  and  co l lagen  fibrils,  we cons ider  
t he  use of  X - r a y  d i a g r a m s  to  be  t h e  u l t i m a t e  dec id ing  
m e t h o d  to  def ine  t he  ac tua l  charac te r i s t i c s  of pure  
re t icu l in  fibrils.  As ASTBURV 2 r i gh t l y  po in t s  out ,  up  t i l l  
now i t  has  been  e x t r e m e l y  dif f icul t  to  ob t a in  a re t icu l in  
spec imen which  is p r o v e d  to  be  free f rom t races  of o the r  
substances ,  espec ia l ly  f rom col lagen  fibrils,  and  which  
wou ld  be  su i tab le  for  X - r a y  d i a g r a m  research  to  g ive  
d a t a  upon  pure  re t icu l in .  

Some t i m e  ago an a t t e m p t  was m a d e  to  p resen t  X - r a y  
d i ag rams  showing  an e x a m p l e  of pure  re t icu l in  f ibri ls:  
in th is  connec t ion ,  HERINGA 3 presen ted  an amorphous  
X - r a y  d i f f rac t ion  p a t t e r n  o b t a i n e d  f rom fibrils p r epa red  
f rom the  s u b c u t a n e o u s  t i ssue  of new-bo rn  mice.  

La te r ,  however ,  GROSS 4 con t ro l l ed  HERIr~GA'S d a t a  
and found  t h a t  HEm~GA'S e x p e r i m e n t a l  ma te r i a l  gave  
X - r a y  d i f f rac t ion  p a t t e r n s  s imi lar  to  those  of t yp i ca l  
collagen,  W e  should  like, however ,  to  add  t h a t  we 
canno t  accep t  s u b c u t a n e o u s  t issue of new-born  mice  as 
a t yp i c a l  case of pure  re t i cu l in  fibrils.  

J u d g i n g  b y  t h e  n e w  facts,  we c o m e  to  t he  conclus ion 
t h a t  the re  is no essent ia l  sub-microscop ic  s t ruc tu ra l  
difference b e t w e e n  col lagen  fibrils and  re t icu l in  fibrils. 

The authors wish to thank Dr. STUDER, chief Assistant of the 
Electron Microscopy Laboratory of the University of Berne, Switzer- 
land, for his helpful cooperation in their electron microscopic work. 
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Zusammen/assung 

Die Verfasser  haben  die  G i t t e r f a se rn  yon  Milz und  
L y m p h k n o t e n  m i t  ve r sch iedenen  Me thoden  p rgpa r i e r t  
und im  E l e k t r o n e n m i k r o s k o p  un te r such t .  Die Gi t t e r -  
fasern s ind z u s a m m e n g e s e t z t  aus v o n e i n a n d e r  unab-  
h/~ngigen E l emen ta r f i b r i l l en  yon  per iod i seher  S t ruk tu r .  
Zwischen dieser  u n d  der  pe r iod i schen  S t r u k t u r  de r  
typ ischen  ko l lagenen  F ibr i l l en  bes teh t  ~ b e r e i n s t i m m u n g .  

1 A. BAIRATI, Z. Zellforsch. 30, 389 (1940). - A. BAIRATI, F. 
MASSARI, and G. MARSlCO, Boll. Soc. BioI. Sper. 27, 1583 (1951). 

2 W. T. ASTBURV (personal communication). 
3 G. HERINGA and A. WEIDINGER, Acta Neer. Morph. 4, 51 (1942). 
4 j .  GRoss, J. Gerontology 5, 343 (1950). 

F a s e r a n a s t o m o s e n  bes t ehen  aus e inem Gef lech t  yon  
E lemen ta r f ib r i l l en .  Es  wird  der  Schluss gezogen,  dass  
zwischen  Re t i ku l i n -  und'  ko l lagenen  F ibr i l l en  ke in  we- 
sen t l i cher  Un te r sch ied  in der  submikroskop i schen  S t ruk-  
t u r  bes teh t .  

{)ber eine Doppelbrechung in Kulturen yon 
Bacillus anthracis 

In  e iner  f r i iheren  Mi t t e i lung  1 wurde  eine opt i sche  
Aniso t rop ie  in K u l t u r e n  yon  Mycobaclerium tuberculosis 
beschr ieben.  Vi ru len te  S t t imme  von  T u b e r k e l b a k t e r i e n  
b i lden  in Ko lon ien  zopfar t ige  Gebi lde  (~cords,~). Diese 
~cZ6pfe ~, se tzen  sich aus zahlreichen,  m e h r  oder  minde r  
e x a k t  para l le l  geo rdne t en  Bak te r i en  z u s a m m e n .  ((Cords,~ 
yon  gent igender  Dicke s ind negativ doppe lbrechend ,  be-  
zogen auf  ihre Lttnge. 

E ine  t thnliche D o p p e l b r e c h u n g  sol l te  auch  in Kul -  
t u r e n  ande re r  Mikroorgan i smen  zu f inden  sein. Mi t  der-  
a r t i gem war  v o r  a l lem in Kolon ien  yon  Bacillus anthracis 
zu rechnen.  Diese sind, wie m a n  weiss, im a l lgemeinen  
durch  eine charak te r i s t i sche  S t r u k t u r  gekennze i chne t :  
Die lgngl ichen Bazi l len l iegen or ien t ie r t  in l ockena r t i gen  
Str~ingen. 

Methode. Pr i i fob j ek t  wa ren  24 S t u n d e n  alte,  au f  ge- 
w6hn l i chem N ~ h r a g a r  gez i ich te te  K u l t u r e n  eines apa-  
t hogenen  S t a m m e s  yon  Bacillus anthracis. Klatschpr t t -  
p a r a t e  w u r d e n  auf  e inen Objek t t r t tge r  g e b r a c h t  und  
durch  zwei un te r l eg te  Deckgl t tschen vo r  d e m  Zerdrf icken 
geschi i tz t .  U m  v611ig unde fo rmie r t e  Kolon ien  un te r -  
suchen  zu kSnnen,  w u r d e n  auch  K u l t u r e n  auf  Cel lophan 
ange leg t  und  yon  do r t  vors ich t ig  auf  e in  Deckgl~tschen 
g e s c h w e m m t .  Alle Messungen geschahen  in 0,9prozen- 
t iger  NaC1-L6sung. 

Abb. 1. Rand einer Kolonie von Bacillus anthracis. VergrSsserung 
ca. 45 ×. Gekreuzte Nikols und drehbarer Glimmerkompensator. 
Die Schwingungsrichtungen der Nikols entsprechen anntihernd den 

Kanten der Bilder. 
a Additionsstellung des Kompensators fiir Str~inge, die von links 

unten nach rechts oben ziehen. 
b Subtraktionsstellung des Kompensators fiir Str~inge, die von links 

unten nach rechts oben ziehen. 
Zahlreiche Stellen mit entsprechend gelagerten Str~ingen, die in a 

dunkeI sind, sind in b helI, und umgekehrt. 

1 G. BOEHM, Exper. 5, 445 (1949). 


