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species ob ta ined  f rom collections, the  reddish-brown pig- 
m e n t  was produced by  strains of  Proteus vulgaris, P. 
morgani, P. mirabilis, P. rettgeri and Providencia ,  re- 
spect ively.  F r o m  the  set  s trains ob ta ined  f rom the  
clinical mater ia l ,  the  p igment  was exclus ive ly  formed by  
the  Pro teus -Prov idenc ia  group under  t he  same condi- 
t ions. F r o m  the  to ta l  of 367 Pro teus -Prov idenc ia  strains,  
only  3 of t hem gave  a nega t ive  or  less posi t ive  results.  The  
detai led examina t ion  showed t h a t  these were weakly  or 
la ter  posi t ive strains of Proteus morgani. In  this  species, 
the  p igment  p roduc t ion  was in general  less intensive.  

I t  was found t h a t  the  p igment  was produced  also f rom 
o ther  media,  such  as nu t r i en t  agar,  E n d o  agar  etc. ,  if  
t hey  conta ined  t ryp tophane .  In  nu t r i en t  agar  the  in ten-  
s i ty  of the  p igmen t  was increased in corre la t ion wi th  the  
contents  of d l - t ryp tophane  (exper iments  were made  wi th  
0.1 up to 1.0% of the  amino acid). The  produc t ion  de- 
pended  also on the  incuba t ion  per iod a t  37 ° C (in nu t r i en t  
agar  wi th  0.4% of t r y p t o p h a n e  the  p igmen t  occurred 
af te r  6 h) as well  as on p H  ( m a x i m u m  colour a t  p H  8). In  
nu t r i en t  b ro th  the  p igment  was formed more slowly. The  
same occurred if bacter ia l  cells washed in phospha te  buf- 
fer (pH 7.2) were incuba ted  for three  days  a t  37°C in the  
same buffer  conta in ing 0.5 or  1.0% of t ryp tophane .  

The  isolat ion of the  reddish-brown p igment ,  i ts chemi-  
cal  na ture ,  i ts condi t ion  and mechan i sm of i ts  fo rmat ions  
are being s tudied and the  results  will be publ ished later.  

The  authors  conclude t h a t  this  phenomenon  m i g h t  be 
useful for diagnosis  of the  Pro teus -Prov idenc ia  group. The 
mos t  conven ien t  procedure  is as follows: 0.5% of t ryp to-  
phane  is added to nu t r i en t  agar,  the  med ium is poured 
into small  t es t - tubes  (8 × 0.8 cm) to m a k e  a v e r y  thin  
s lant  agar.  Inocu la ted  bac te r ia  are  incuba ted  one day  at  
37°C and the  resul ts  are recorded.  A non- inocula ted  me- 
d i u m  is used as control ,  because some s t ra ins  of Proteus 
morgani can produce a weaker  react ion dur ing this  incu- 
ba t ion  per iod 5. 

Zusammen/assung. Die Bak te r i en  der  Gruppe  Proteus-  
P rov idenc ia  produzieren  auf  t r yp tophan re i chen  Kul tu r -  
med ien  braunro tes  P igment .  Die Autoren  geben die Be- 
d ingungen  fiber diese spezifische P i g m e n t p r o d u k t i o n  und 
nehmen  an, dass diese P igmen ta t i on  zur  Different ia l -  
d iagnos t ik  der  Gruppe  Pro teus -Prov idenc ia  dienen 
k6nnte .  
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J. E. Purkyn~, Brno (Czechoslovakia), June 29, 1964. 
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M u t a n t s  of the  Y e a s t  Schizosaccharomyces pombe 
R e q u i r i n g  a H i g h  C o n c e n t r a t i o n  of  P o t a s s i u m  

In  order  to tes t  the  potent ia l i t ies  of a recent ly  de- 
veloped me thod  for the  select ion of auxot roph ic  mu tan t s  
of the  fission yeas t  Schizosaccharomyces pombe z, an at-  
t e m p t  was m a d e  to  concent ra te  m u t a n t s  of th is  o rganism 
which require  a high concen t ra t ion  of po tass ium ion for 
growth .  Mutan t s  of th is  t y p e  are known in Escherichia 
coli 2, a. 

The present  communica t ion  deals wi th  the  isolation and 
character iza t ion ,  by  growth  tests,  of analogous mu tan t s  of 
Sch. pombe. 

The  potass ium-requi r ing  m u t a n t  strains, 972-G-1, 972- 
G-4, and 972-G-5, are of spontaneous  origin and are de- 
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Fig. I. Relative exponential growth rates of the wild type 972 of 
Schizosaccharomyces pombe on varying supplements of KCL 

r ived from the  wild type  s t ra in  972. They  were concen-  
t r a t ed  on inositol-free, m in ima l  m e d i u m  plates  which con- 
ta ined  po tass ium ions a t  a concent ra t ion  of 7 .35 ,10-aM.  
These plates were incuba ted  for 7 days  a t  30°C and 
la ter  supplemented  x wi th  inositol  and potass ium chloride 
to a final concent ra t ion  of 0.1 M.  Af te r  repl ica p la t ing  4 
and pur i f ica t ion by  s t reaking on po tass ium enriched 
plates ,  the  m u t a n t  s trains were t ransferred and kep t  on 
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Fig. 2. Relative exponential growth rates of the potassium-requiring 
mutants 972-G-1 (open circles) and 972-G-5 (full circles). 

1 R. MEGNET, Experientia 20, 3~0 (1964). 
M. LUBIN and D. KESSEL, Biochem. biophys. Res. Commun. 2, 
~49 (1960). 

a S. SCHULTZ and A. K. SALOMON, Nature 187, 809 (1960). 
a j .  LE~)ERBERG and E. M, L~nERBERG, J. Bacteriol. 63, 399 (1952). 
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yeast  ex t rac t ,  KC1 slants (Difco yeas t  ex t r ac t  5 g/l, glu- 
cose 10 g/l, KC1 7.4 g/I, Difco agar  20 g]l). Fo r  quan t i t a -  
t ive  g rowth  tests ,  m u t a n t  and wild type  cells were grown 
in 50 ml  l iquid,  syn the t ic  m e d i u m  6 in 200 ml  E r l enmeye r  
flasks. Opt ica l  densit ies were measured  w i t h  a L u m e t r o n  
p h o t o m e t e r  using the  f i l ter  650. Flasks  supp lemented  
with  va ry ing  amoun t s  of KC1 were all  inocula ted  wi th  the  
same n u m b e r  of v iable  cells (10 ~) and shaken a t  30°C. 
Exponen t i a l  g rowth  ra tes  were de te rmined  graphica l ly  
from semilog plots  of t he  opt ica l  dens i ty  values.  The  
re la t ive  exponent ia l  g rowth  ra tes  were computed ,  using 
the va lue  of the  g rowth  ra te  of tl~e wild t y p e  in synthe t ic  
med ium as the  s tandard .  

F igures  1-3 summar ize  the  da t a  of the  growth  experi-  
ments .  The  po tass ium chloride concen t ra t ion  refers to the 
ini t ia l  concen t ra t ion  of t he  po tass ium chloride supp lemen t  
(the basal  m e d i u m  had a po tass ium ion concen t ra t ion  of 

7 .35 .10-aM) .  The  m u t a n t s  fall  in to  a t  least  two  classes. 
One class, 972-G-1 and 972-G-5, grows o p t i m a l l y  a t  0.01 
M KC1 and is inh ib i t ed  a t  h igher  concentra t ions .  The  
second class wi th  972-G-4 grows best  a t  0 . S M  KC1, a 
concen t ra t ion  a t  which  bo th  the  wild t y p e  and the  two 
o the r  m u t a n t s  are  inh ib i ted  in growth .  

The  m u t a n t s  972-G-1 and 972-G-4 can  grow at  a KCI 
concen t ra t ion  (0.5 m) a t  which  the  wild type  is inhibi ted.  
This  observa t ion  suggests  a s imple  m e t h o d  for t he  isola- 
t ion  of po tass ium-requi r ing  m u t a n t s  of  Sch. pombe, which 
would involve  p la t ing  of un t r ea t ed  or  mu tagen ized  cells 
on a m e d i u m  conta in ing  KC1 at  a concen t ra t ion  of 0.5 m 
or  higher.  I t  is expec ted  t h a t  on ly  po tass ium-requ i r ing  
mu tan t s  would  grow on such a medium.  

I t  is p lanned to de t e rmine  the  na tu re  of the  b iochemical  
lesion as well  as t he  genetics of t h e  m u t a n t s  described.  
These  m u t a n t s  m i g h t  also be used as tools  to s t u d y  the  
mechanisms  of po tass ium ion t r anspor t  in, yeast .  
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Zusammen]assung. Zwei Klassen von  M u t a n t e n  der  
Hefe  Schizosa¢charomyces pombe, welche hohe Konzen-  
t r a t ionen  von  Ka l iumionen  zum W a c h s t u m  ben6tigen,  
k6nnen  auI  Grund  ihres W a c h s t u m s v e r h a l t e n s  in m i t  
Ka l iumchlor id  angere icher tem Med ium un te r sch ieden  
werden.  

R. MEGNET 

Institut ]i~r .4 llgemeine Mikrobiologie der Universittit Bern 
(Switzerland), July 2, /964. 

Fig. 3. Relative exponential growth rates of the potassium-requiring 
mutant 972-G-4. 5 R. MEGNET, Arch. Jul. Klaus-Stiftung 33, 299 (1959). 

T h e  R a t e  o f  B i l i a r y  S e c r e t i o n  D u r i n g  F l o w  u p  
V e r t i c a l  C a n n u l a s  o f  D i f f e r e n t  B o r e  

Some t ime  ago i t  was shown I t h a t  the  perfused ra t  
l iver  was able to force bile up a ver t ica l  tube  a t  a cons tan t  
r a t e  unt i l  a head  of abou t  12 cm was produced,  af ter  which  
the  r a t e  fell rap id ly  to  zero. Recent ly ,  RIEHARDS and  
THOMSON *,s repor ted  a s imilar  cons tan t  ra te  of bile flow 
up a wide bore tube  a t t a ched  to a bi l lary cannula  in chole- 
cys tec tomized  dogs, b u t  also showed t h a t  the  ini t ia l  r a te  
of flow decl ined when tubes  of na r row bore were used. 
They  suggested t h a t  this difference was  re la ted  to the  
fai lure of the  hepa t i c  cells to  accumula t e  subs t ra te  fast  
enough  to  keep pace  wi th  t h e  r ap id ly  increasing in t ra-  
b i l iary  pressure, and therefore  p u t  forward  the  in teres t ing 
hypothes is  t h a t  b i l ia ry  secre tory  effor t  is dependen t  upon 
the  subs t ra te  load unt i l  such t i m e  as t he  secre tory  
mechan isms  are fully engaged.  This  hypothes is  c lear ly  
requires  t h a t  the  ra te  of secret ion of bile is reduced in 
response to  a r ap id  increase in in t rab i l i a ry  pressure. 

The re  is, however ,  ano the r  possible exp lana t ion  of t he  
observa t ions  made  wi th  tubes of narrow bore, since in- 
creased in t rab i l ia ry  pressure produces  distension of t he  
b i l ia ry  t ree  x,4. I f  the  dis tension produced  b y  each uni t  rise 
of pressure increases as the  in t rab i l ia ry  pressure rises, and 
the  ex t r a  vo lume  conta ined  in the  d is tended bi l iary  t ree  
is s ignif icant ly  large in re la t ion to t he  vo lume  of bite in 
t h e  cannula ,  t hen  the  resul ts  seen wi th  t h e  nar row bore  

tube  would  be  not  unexpected .  The  bile ' los t '  f rom the  
ver t ica l  t ube  would, in fact,  be present  in the  d is tended 
b i l ia ry  t ree  and  hence the  pos tu la ted  reduc t ion  in t he  
ra te  of secret ion of bile need no t  occur. RICHARDS and 
THOMSON sta te  t h a t  this  is no t  the  case wi th  dogs. 

Measuremen t  of the  t rue  secre tory  ra te  dur ing the  flow 
of bile up  ver t i ca l  tubes  migh t  be used to conf i rm or  deny  
one of the  above hypotheses .  This  measu remen t  has been 
a t t e m p t e d  in a series of 15 a lbino rats,  whose  c o m m o n  
hepa t i c  duc ts  were  cannula ted  wi th  a cannula  hav ing  a 
side a rm to which  ver t i ca l  tubes  of di f ferent  bore were at-  
tached.  Obs t ruc t ion  of the  main  outf low resul ted in bile 
passing up the  ver t i ca l  side tube.  The  ra te  of flow of t he  
bile up tubes  of  nar row and wide bore (0.5 and 1.0 m m  
respect ively)  was measured  and s imilar  results  ob ta ined  
to those  described by  RICHARDS and THOMSON, i.e. the  
ini t ial  ra te  of f low was cons t an t  wi th  the  wider  bore  b u t  
decl ined when  the  narrow bore tube  was used. The  v o l u m e  
of the  b i l ia ry  t ree was then  measured  a t  different  pres- 
sures by  the  dye  me thod  descr ibed elsewhere 5 and  f inal ly  
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