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Abb. I. t6st(indige Kolonien auf Agarplatten (a be| Gegenwart yon 
Kohlendioxyd, die fibrigen be| gew6hnlicher Atmosph/ire gewachse.n). 

a Kolonie yon unbekapselten Milzbrandbazillen, b Kotonie yon 
unbekapselten Kartoffelbazillen, c und d Kolonien von Milzbrand- 
bazil len,  die ( lurch B e h a n d h l n g  mi t  Ka r to f f e lbaz i l l enex t r ak t  b e k a p  
sell und begeiBelt gemacht worden sind; c sehleimige, zerfiieBende 
1,2olonien mit dtinklerer Mitte, gthidieh den Kolonien der bekapsel- 
ten Urform des Kartoffelbazillus, d sehleimige, zum Zerfliel3eIi nei- 

gende Kolonie yon homogener Beschaftenheit. Vergr. 20: 1. 

D a  die  Ver suche ,  u n t e r  Aussch luB d e r  m 6 g l i c h e n  F e h -  
le rque l len ,  sowei t  sie im p o s i t i v e n  S inne  ausge fa l l en  s ind,  
s t e t s  zu d e m s e l b e n  E r g e b n i s  gef f ih r t  h a b e n ,  mf issen  wir  
a n n e h m e n ,  d a b  es t a t s / i ch l i ch  gel ingt ,  au f  die a n g e g e b e n e  
Wei se  e ine  M u t a t i o n  zu i n d u z i e r e n ,  wobe i  n i c h t  n u r  die 
b e z w e c k t e  B e k a p s e l u n g  de r  ~anbekapse l t en  M i l z b r a n d -  
v a r i a n t e ,  s o n d e r n  a u e h  i h r e  A u s s t a t t u n g  m i t  e i n e m  Gei-  
13elapparat  z u s t a n d e  k o m m t .  W i r  s p r e c h e n  h i e r  ab -  
s i ch t t i ch  y o n  e ine r  M u t a t i o n ,  d e n n  es h a n d e l t e  s ich  n i c h t  
u m  eine  v o r i i b e r g e h e n d e  V a r i a t i o n .  Z u d e m  k o n n t e  a u e h  
d e m  E i n w a n d  b e g e g n e t  werden ,  es k 6 n n t e n  v ie l l e i ch t  in  
de r  u r sp r i i ng l i chen ,  u n b e k a p s e l t e n  M i l z b r a n d k u l t u r  e t w a  
l a t e n t  v o r h a n d e n  gewesene  b e k a p s e l t e  K e i m e  d u r c h  E in -  
w i r k u n g  des  E x t r a k t e s  b e k a p s e l t e r  F o r m e n  die Obe r -  
h a n d  g e w o n n e n  h a b e n .  Die n e u e  M u t a n t e  h a t  doch  aut3er 
de r  I ( apse lb i ldungs f~ ih igke i t  e ine  d u r c h a u s  m i l z b r a n d -  

b a z i l l e n f r e m d e  E i g e n s c h a f t  au f zu w e i s en ,  i n d e m  sie f iber  
e inen  G e i B e l a p p a r a t  ver f t ig t .  Es  | s t  zu b e t o n e n ,  d a b  
die  m u t i e r t e n ,  b e k a p s e l t e n  u n d  bege iBe l t en  M i l z b r a n d -  
baz i l l en  in m o r p h o l o g i s c h e r  H i n s i c h t  ganz  d en  ur-  
sp r f i ng l i chen  K a r t o f f e l b a z i l l e n  e n t s p r e c h e n .  I n s b e s o n -  
dere  | s t  h e r v o r z u h e b e n ,  d a b  die K a p s e l n  kein  so fes tes  
Gefi ige ze igen wie die u r s p r i i n g l i c h  b e k a p s e l t e n  Milz- 
b r a n d b a z i l l e n .  Sic e r s c h e i n e n  a u f f a l l e n d  sch le imig ,  m i t  
a u s g e s p r o c h e n e r  N e i g u n g  z u m  Zerf l ieBen.  A u c h  s ind  die  
e i n z e l n e n  Baz i l len  e t w a s  k l e i n e r  u n d  g le ichen  a u c h  in 
d iese r  H i n s i c h t  d en  Ka r to f f e lbaz i l l en .  

Die g e s ch i l d e r t e  M u t a t i o n  15.Bt s ieh  i ibr igens ,  wie sp/i- 
t e re  V e r s u c h e  ze ig ten ,  a u c h  au f  e i n f a c h e r e  Weise  er-  
zw mg en ,  nXrnlich d u r c h  B e i m p f u n g  e ine r  ke imf re i  fi!- 
t r i e r t e n  B o u i l l o n k u l t u r  y o n  b e k a p s e l t e n  K a r t o f f e l b a z i l -  
len  m i t  kapse l lo sen  M i l z b r a n d b a z i l l e n  u n d  A u s s a a t  d e r  
K u l t u r  au f  A g a r p l a t t e n  n a c h  e ine r  B e b r t i t u n g s z e i t  w m  
24 S t u n d e n .  

A u f  die ge sch i lde r t e  \Veise | s t  es uns  s p ~ t e r  ge lungen ,  
d u r c h  Z u s a t z  y o n  Z e l l s u b s t a n z e n  b e k a p s e l t e r  M i l z b r a n d -  
baz i l l en  zu e iner  u n b e k a p s e l t e n  K a r t o f f e l b a z i l l e n v a r i a n t e  
(Abb.  lb )  b e k a p s e l t e  K a r t o f f e l b a z i l l e n  zu e r h a l t e n .  Sie 
ze ig ten  e in  g~hnliches A u s s e h e n  wie die u r s p r i i n g l i c h  be-  
k a p s e l t e n  K a r t o f f e l b a z i l l e n .  A u c h  v e r m e h r t e n  sie s ich,  
i m  G e g e n s a t z  zu b e k a p s e l t e n  M i l z b r a n d b a z i l l e n ,  s e l b s t  
in  gewOhnl i che r  A t m o s p h / i r e ,  in F o r m  saf t iger ,  g l a t t e r  
Ko lon ien ,  a l Ie rd ings  n i c h t  au f  g e w 6 h n l i c h e m ,  wohI  a b e r  
au f  L e b e r a g a r  n a c h  HUI)I)LESON, 

t?.: MANNINGV;R u n d  A. NdGRADI 

I n s t i t u t  fiir S e u c h e n l e h r e  u n d  B a k t e r i o l o g i e  d e r  ve te -  
r in~ i rmed iz in i schen  F a k u l t / i t  ill B u d a p e s t ,  d e n  23. Fe -  
b r u a r  1948. 

Sz~mmary 

E x p e r i m e n t s  h a v e  b e e n  ca r r i ed  o u t  w i t h  s t r a i n s  of 
Baci l lus  anthracis  a n d  13acillus mese~ztericus w h i c h  in 
c o n s e q u e n c e  of a m u t a t i o n  h a v e  los t  t h e i r  capsu las .  

N o n - c a p s u l a t e d  l iv ing  a n t h r a x  baci l l i  m i x e d  w i t h  
b a c t e r i a - f r e e  e x t r a c t s  of c a p s u l a t e d  m e s e n t e r i c u s  baci l l i  
m a y  u n d e r g o  a m u t a t i o n  w h i c h  r e s u l t s  in t h e  a p p e a r a n c e  
of c o n s t a n t  s t r a i n s  of c a p s u l a t e d  a n d  f l age l l a t ed  baci l l i  
w i t h  c o l o n y  f o r m a t i o n  pecu l i a r  to  Baci l lus  mesentericus.  
Similar ly ,  a f t e r  t r e a t m e n t  of n o n - c a p s u l a t e d  m e s e n t e r i c u s  
baci l l i  w i t h  e x t r a c t s  of c a p s u l a t e d  a n t h r a x  baci l l i  i t  is 
poss ib le  to  i so la te  c a p s u l a t e d  m e s e n t e r i c u s  bacil l i .  

I t  is p o i n t e d  o u t  t h a t  in  b o t h  cases t h e r e  is t h e  q u e s t i o n  
of t h e  r e su l t  of a n  i n d u c c d  m u t a t i o n  c a u s e d  b y  t h e  in-  
t r o d u c t i o n  of genes  of t h e  one  species  i n t o  t h e  o t h e r .  

Abb .  2. Mit Ze l lma te r i a l  yon  bekapse l t en  Kar to f fe lbaz i l i en  b e h a n d e l t e  
Mi lzbrandbaz i l len ,  Be|  a k a p s e l t r a g e n d e ,  be |  b bege ige l te  St/~behen 
{F~rbung  m i t  K a r b o l t h i o n i n  bzw.  n a e h  Z~:TTNOW). Vergr .  ~2000: 1. 

Antibacterial Activity 
of Penicillium divergens Bainier 

A m o n g  five h u n d r e d  a n d  t h i r t y  species  of t h e  g e n u s  
P e n i c i l l i u m  w h i c h  we h a v e  t e s t e d  on  C z a p e k - D o x  
m e d i u m ,  P.  divergens BAZ.~II~R s h o w e d  no  a n t i b a c t e r i a l  
a c t i v i t y .  T h i s  m o u l d ,  howeve r ,  w h e n  g r o w n  on mod i f i ed  
R a u l i n - T h o m  so lu t i on  gave  a n  a n t i b i o t i c a l l y  a c t i v e  
f i l t r a t e  i n h i b i t i n g  t h e  g r o w t h  of St. a,~reus a n d  Esch.  
coll. 

Tile  a c t i v e  s u b s t a n c e  h a s  been  a d s o r b e d  on  c h a r c o a l  
a n d  e l u a t e d  w i t h  a m i x t u r e  of e t h e r  a n d  a c e t o n e  (2 :1 ) .  
T h e  s o l u t i o n  o b t a i n e d  was  r e d u c e d  to  1/10 of i t s  o r ig ina l  
v o l u m e  b y  e v a p o r a t i o n ,  d i l u t e d  w i t h  e t h e r  a n d  p a s s e d  
t h r o u g h  a c o l u m n  of  a l u m i n a ,  T h e  fo l lowing c r y s t a l l i z a -  
t i on  y ie lded  25 m g  of a n t i b i o t i c  s u b s t a n c e  f rom 1,000 ml  
of c u l t u r e  f i l t ra te .  T h e  i so la t ed  s u b s t a n c e  was  f o u n d  t o  
be  i den t i ca l  w i t h  p a t u l i n  (c lavacin ,  c l a v a t i n ,  c l a y | f o r m | n ,  
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expansine)  which  has  been  p rev ious ly  o b t a i n e d  f rom 
cu l tu re  f i l t ra tes  of P .  expansum 1, P.  clavi[orme 2, P. 
patulum "~, and  Asp. clavatus ~. Like  P. expansum, P. 
patutum, and  t ). clavi/orme, P. divergens belongs  to  t he  
g roup  Asymmetrica [ascieuIata of t h e  genus  Peniciltium. 

Using  the  m e t h o d  descr ibed  by  BRACK, we found  
a m o n g  o the r  me tabo l i t e s  of th is  m o u l d  gent is in ie  ac id  
and  gent is in  alcohol .  The  s t a t e m e n t s  5 a b o u t  the i r  an t i -  
bac te r ia l  a c t i v i t y  h a v e  been  checked  6. 

J .  BARTA and  R.  ME~I~ 
Prague ,  March  14, 1948. 

Zusammen[assung 
Aus den K u l t u r f i l t r a t e n  des Sch immelp i lzes  P. diver- 

gens BAINIER wurden  drei  an t ib io t i s che  Stoffe  -- P a t u -  
lin, Gen t i s ina lkoho l  und  Gent is ins / iure  -- isoliert .  

1 A. VAN LUUK, Mededelingen phytopath. Lab. Scholten I t ,  43 
(193s). 

-0 w. H. WILKI~S and G.C.M. HARRIS, Brit. J. Exp. Path. 23, 
166 (194~). 

a E. CHAIN, H. W. FLOREY, and M. A. JE~'ms~s, Brit. J. Exp. 
Path, 23, 202 (1942). 

4 S. "~VAKSMAN, E. S. HORNING, and J. SPENCER, J. Bacteriol. 45, 
233 (1943). 

5 A. BRACK, Helv. ehim. aeta 30, 1 (1947). 
J. BARTA, M. KRAJNIK, R. ME6IR, and V. P~SMAN, Chelniek~ 

Obzor e, °, 49 (1947). - J. BARTA and R. MESIR, Chemiek~ Obzor (in 
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Glomerular and Tubular Function 
in Experimental Renal Cortex Isch~emia 

R e c e n t  s tudies  byTRuE'rA,  BAItCLAY, DANIEL, FRANK- 
LIN, and  PRICHARD ~ opened  new aspec t s  in t h e  research  
field of  rena l  phys io logy  and  pa tho logy .  These  au tho r s  
were  able  to  show t h a t  t h e  app l i ca t i on  of  ce r ta in  s t imul i  
(such as faradic  s t i m u l a t i o n  of the  sc ia t ic  ne rve  or  of 
t he  ne rvous  n e t w o r k  of  t he  rena l  a r t e ry ,  a d m i n i s t r a t i o n  
of p i tu i t r in ,  s t aphy lococcus  toxin ,  va r ious  pa tho log ica l  
events ,  etc.) resul ts  in a v e r y  m a r k e d  c i r cu l a to ry  change,  
i .e.  the  b lood of t he  renal  a r t e r y  flows v ia  " j  u x t a m e d u l -  
l a r y "  g lomeru l i  (glomerul i  of the  deepes t  zone of t he  
renal  cor tex)  -- vasa  recta ,  d i r ec t ly  to t he  renal  vein,  t hus  
r ender ing  the  co r t ex  isch~emic and  the  medu l l a  hype r -  
mmic. Consequent ly ,  t he  g lomeru l i  and  tubu l i  of t he  
cor tex,  r ep resen t ing  the  vas t  m a j o r i t y  of t he  f i l te r ing  
and  excre t ing  e l emen t s  of t he  k idneys ,  are  comp le t e ly  
exc luded  f rom the  c i rcula t ion .  So t h e  b lood of t h e  renal  
a r t e ry ,  d i v e r t e d  by  th is  shunt ,  t r ave r ses  t he  k i d n e y  on ly  
t h r o u g h  t h e  j u x t a m e d u l l a r y  g lomerul i ,  t h e  n u m b e r  of 
wh ich  is i n a d e q u a t e  to  cope  w i t h  t h e  t a s k  of  n o r m a l  
ur ine  p roduc t ion ,  b u t  on the  o the r  h a n d  the i r  l a rger  size 
and,  in the  f irs t  place,  t h e  fac t  t h a t  t he i r  v a s  efferens is 
wider  t oo  especia l ly  enables  t h e m  to  ac t  as shunte rs .  

I n  our  e x p e r i m e n t s  (20 adu l t  dogs in n a r c o n n m a l  an-  
msthesia),  t he  changes  of g lomeru l a r  and  t u b u l a r  func-  
t ions  in cor t ica l  i schmmia  caused by  b i la te ra l  faradic  
s t imu la t i on  of t he  ne rvous  ne tworks  su r round ing  the  
renal  a r te r ies  were  inves t iga t ed ,  by  the  wel l -known and 
exce l len t  c learance  m e t h o d s  of H.  SMIXH 2. 

Our  resul ts  can  be s u m m a r i z e d  as fol lows:  
(1) Glomerular [iltration as m e a s u r e d  by  the  m a n n i t o l  

(Cm) and c rea t in ine  (Ck) c learances  decreased  in al l  
cases of cor t i ca l  i schmmia ,  in some  cases even  be low one-  

1 j .  TRUETA, A. E. BARCLAY, P.M. DANIEL, K. J. FRANKLIN, told 
M. L. PRICHARD, Studies of the Renal Circulation (Blaekwell Publ. ; 
Oxford, 1947). 

2 H. W. SmTH, Leett~es on the Kiduey (Kansas, 1943). 

t e n t h  of its or ig ina l  va lue .  Th is  p h e n o m e n o n  is obv ious ly  
t he  d i rec t  c o n s e q u e n c e  of t h e  fac t  t h a t  t he  " b y - p a s s "  
c i rcu i t  exc ludes  al l  cor t ica l  g lomeru l i  f rom the  c i rcula-  
t ion.  

(2) The eHective renal blood /low (i.e. the  a m o u n t  of 
b lood supp ly ing  the  ac t ing  renM parenchynla)  as mea-  
su red  by  the  p - a m i n o h i p p u r i c  ac id  c learance  (CpAH) 
decreases  too  in accordance  w i t h  t he  c h a n g e d  b lood 
flow, be ing  thus  d i v e r t e d  f rom the  n u m e r o u s  cor t ica l  to  
t he  few j u x t a m e d u l l a r y  e lements ,  G l o m e r u l a r  f i l t ra t ion  
ra te  and  ef fec t ive  rena l  b lood  f low usua l ly  decrease 
para l le l  to  each  other ,  wh ich  p roves  t h a t  t he  same 
p ropdr t ion  of the  k idney ' s  e f fec t ive  b lood f low undergoes  
f i l t r a t ion  in t he  st i l l  f unc t ion ing  g lomeru l i ;  in o the r  
te rms ,  t he  f i l t r a t ion  f rac t ion  (the p ropor t i on  of t he  
k idney ' s  e f fec t ive  b lood flow unde rgo ing  f i l t ra t ion ,  Ff) 
r emains  una l t e red .  The  f i l t r a t ion  f rac t ion  increased,  how- 
ever ,  in cases where  a v e r y  m a r k e d  effect ,  l ead ing  to  a 
s t rong ly  reduced  g lomeru l a r  f i l t r a t ion  ra te ,  was ob ta ined .  
This  p h e n o m e n o n  can  be exp la ined  as fol lows:  T h e  vas  
efferens of  t h e  j u x t a m e d u l l a r y  g lomeru lus  con t r ac t s  t oo  
if s t rong  s t imu l i  a re  app l i ed ;  th is  again,  b y  ra is ing the  
i n t r a g l o m e r u l a r  b lood pressure,  resul ts  in increased  fil-  
t r a t i on  in t h e  s a m e  g lomerul i .  

(3) Urine /low decreased  s ign i f i can t ly  in e v e r y  case;  
in some cases even  t e m p o r a r y  anur i a  occurred .  This  l a t t e r  
is in all  p r o b a b i l i t y  t he  consequence  of t he  i sehmmia  
i n v o l v i n g  even  the  j u x t a m e d u l l a r y  g lomeru l i  if v e r y  
s t rong  s t imul i  are  appl ied .  Tubular w a t e r  r eabso rp t ion  
r e m a i n e d  u n a l t e r e d  in some cases (pure g lomeru l a r  
ol iguria)  b u t  increased  in others .  

(4) Maximal  tubulary secretion ( t ubu la ry  mass,  TmpAH) 
g rea t ly  d imin i shed  as a consequence  of t h e  isch0elnia, 
l eav ing  t h e  cor t i ca l  tubu t i  unsupp l i ed .  

(5) Maximal  rate o/tubular glucose reabsorption of t h e  
k i d n e y  (glucose t u b u l a r y  mass  Tmg)  decreased  too ;  th i s  
is on ly  n a t u r a l  if  t he  r educed  or  abol i shed  func t ion  of t he  
cor t ica l  g tomern l i  due  to  i schmmia  is t aken  in to  cons ider -  
a t ion .  Decrease  of  Tmg,  however ,  is no t  p ropo r t i ona l  to 
t h a t  of g lomeru la r  f i l t r a t ion  (Cm) as shown by  t h e  
genera l  and  we l l -marked  increase  of the  T m g / C m  ra t io  
a f te r  fa radic  s t imu la t i on  of t he  per ia r te r i a l  plexuses.  The  
T m g / C m  ra t io  was 1-3 in genera l ;  a f t e r  s t i m u l a t i o n  i ts  
h ighes t  va lue  was 4.3 (in one case), t~aised va lues  of th is  
ra t io  could  be exp la ined  e i ther  by  decreased f i l t r a t ion  in 
t h e  func t i on ing  j u x t a m e d u l l a r y  g lomeru l i  or  by  the  as- 
s u m p t i o n  of increased  glucose r eabso rp t ion  in t he  same 
nephrons .  The  f irs t  a s sump t ion  can  safely  be d i sca rded  by  
recal l ing  t h a t  increase  r a t h e r  t h a n  d i m i n u t i o n  of F f  has  
been  obse rved  in some of the  expe r imen t s .  Consequen t ly  
i t  seems l ike ly  t h a t  t h e  second a s s u m p t i o n  holds  good and  
ra ised  va lues  of t h e  r a t io  occur  on  a c c o u n t  of  i n c r e a s e d  
m a x i m a l  g lucose  r eabso rp t ion  in t h e  j u x t a m e d u l l a r y  neph-  
rons  (i.e. in t he  t u b u l i  a t t a c h e d  to  the  j u x t a m e d u l l a r y  
g lomerul i ) .  This  p h e n o m e n o n  is easi ly exp la ined  by  con- 
s ider ing  t h a t  these  t u b u l i  lie in t he  medul la ,  t i g h t l y  sur-  
r o u n d e d  by  the  v a s a  r ec t a  in which,  accord ing  to TRUETA 
and co-workers  t h e  b lood f low g rea t l y  increases  when-  
eve r  cor t ica l  i schmmia  occurs.  N a t u r a l l y  th is  m e d u l l a r y  
h y p e r m m i a  is l ikely  to  increase  t u b u l a r  r e abso rp t i on  to a 
cons iderab le  ex t en t .  Inc reased  w a t e r  reabsorp t ion ,  ob-  
se rved  occas ional ly ,  m a y  set  in as a resu l t  of t he  same 
mechan i sml  Besides,  t he  poss ib i l i ty  t h a t  unde r  t he  same 
condi t ions  pass ive  re-d i f fus ion  in t he  th in  s e g m e n t  of t h e  
Hen le  loops occurs  has  to  be  t a k e n  in to  cons ide ra t ion .  

(6) The  p - a m i n o h i p p u r i c  ac id  c o n c e n t r a t i o n  of  t h e  
rena l  v e i n ' s  b lood  increases  fo l lowing fa rad ic  s t imu la t ion  
(diminished extraction), t h u s  p r o v i n g  t h a t  a g r ea t  p ropor -  
t ion  of the  b lood escapes the  func t i on ing  p a r e n c h y m a  


