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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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t h e  v o l u m e  pe r  cm was ca lcu la ted  for each  tube .  A t yp i ca l  
r e su l t  is shown  in  F igure  1 f rom wh ich  t he  sec re to ry  r a t e  
m a y  be  ca lcu la ted  s ince:  

V o + S =  V t + C + R  
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Fig. 1. The left-hand side of the graph shows the rate of bile flow 
up two vertical tubes of different bore. The right-hand side shows 
the volume of the bil iary tree a t  different pressures. Single animal. 
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Fig. $. The mean secretion rates calculated from the equation 
S = ( V  t -  Vo) + C at  30 sec intervals following the obstruction of the 
main outflow. The horizontal line represents the mean control flow 

rate  measured before the experiments. 

where  V 0 =  t he  u n d i s t e n d e d  v o l u m e  of t he  b i l i a ry  tree,  
S = t h e  v o l u m e  of bi le  sec re ted  in  t min ,  V , = t h e  dis- 
t e n d e d  v o l u m e  of t he  b i l i a r y  t ree  a t  t i m e  t, C = t h e  
v o l u m e  of bile in  t h e  c a n n u l a  a t  t i m e  t, a n d  R = t h e  vol- 
u m e  of bi le  r e a b s o r b e d  in  t ra in.  S ince  b a c k  pressures  of 
0 -12  cm of bi le  do  n o t  a p p e a r  to  r educe  t h e  r a t e  of bile 
flow f rom t h e  c a n n u l a  in  r a t s  ( a p a r t  f rom a br ie f  t em-  
p o r a r y  pause  due  to d i l a t a t i o n  of t h e  b i l i a ry  t ree) ,  i t  is 
t h o u g h t  t h a t  R = 0 o v e r  th i s  range ,  a n d  in these  c i rcum-  
s t ances  

S = sec re to ry  r a t e  = ( V ~ -  Vo) + C.  

T h e  m e a n  v a l u e s  o b t a i n e d  for S w i t h  t he  n a r r o w  bore  
t u b e  h a v e  been  ca l cu la t ed  a t  ha l f  m i n u t e  i n t e rva l s  and  
are  s h o w n  in  F i g u r e  2. Desp i t e  t h e  dec l ine  in  t h e  r a t e  of 
a s c e n t  of bi le  u p  t h e  t u b e  w i t h  t h e  passage  of t ime ,  the  
sec re to ry  r a t e  m e a s u r e d  in t h i s  way  r e m a i n e d  c o n s t a n t ,  
a n d  was a p p r o x i m a t e l y  t h e  s ame  as t h e  b i l i a ry  ou t f low 
m e a s u r e d  before  t h e  e x p e r i m e n t a l  p rocedure .  The  va lues  
for S found  w i t h  wide bore  t u b e s  were also c o n s t a n t  over  
t he  s ame  r a n g e  of back-p ressu re .  T h e  m e a n  v a l u e  for the  
r a t i o  of  t h e  e x t r a  v o l u m e  of  bi le  in  t h e  d i s t e n d e d  t ree ,  t he  
v o l u m e  of bi le  in t h e  c a n n u l a  ( =  V, -- Vo/C ) w h e n  t = 15 m i n  
was 1.36 (SE 4- 0.09) w i t h  t he  n a r r o w  bore  tubes ,  a n d  0.27 
(SE 4-0.03)  w i t h  t he  wide bore  tubes .  F ina l ly ,  F igu re  1 
shows t h a t  t he  d i s t ens ion  pe r  u n i t  r ise of p ressure  was  in- 
c reased  as t h e  i n t r a b i l i a r y  pressure  was  raised.  

Therefore ,  these  e x p e r i m e n t s  do n o t  s u p p o r t  t h e  hy -  
po thes i s  that t h e  b i t i a ry  s ec r e to ry  e f fo r t  m a d e  a g a i n s t  in-  
c reas ing  b a c k - p r e s s u r e  is d e p e n d e n t  u p o n  s u b s t r a t e  ac- 
c u m u l a t i o n  in  t h e  case of ra ts ,  whi le  t he  s t a t e m e n t  t h a t  
' t h e  p r e s s u r e - v o l u m e  cha rac t e r i s t i c s  of t he  b i l i a ry  t ree  
p l a y  a n  in s ign i f i can t  pa r t ' *  would  a p p e a r  to  a p p l y  here  
o n l y  to  t h e  e x p e r i m e n t s  w i t h  t h e  r e l a t i v e l y  wide bore  
t u b e .  

Rdsumd. L a  v a r i a t i o n  d a n s  la  v i tesse  de la m o n t 6 e  de 
bi le  d a n s  les va i s s eaux  bi l ia i res  v e r t i c a u x  de  ca l ib res  dif-  
f6ren ts  semble ,  d a n s  le ra t ,  ~tre expl iqu6e  d ' u n e  man i~ re  
sa t i s fa i s san te  p a r  une  d i s t ens ion  de l ' a r b r e  bi l iaire .  
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Variations of Plasma Cholesterol among  South 
Indian Men in Relation to Economical  Status 

and Diet 

Resu l t s  p r ev ious ly  pub l i shed  in th i s  j o u r n a l  1 h a v e  
s h o w n  t h a t  p l a s m a  choles te ro l  values ,  d e t e r m i n e d  in 49 
T a m i l  y o u n g  men ,  follow a b i m o d a l  d i s t r i bu t i on .  Th i s  
f i nd ing  was  asc r ibed  to  t he  h e t e r o g e n e i t y  of t h e  economic  
s t a t u s  of sub jec t s .  T h e  p r e s e n t  p a p e r  is a p r e l i m i n a r y  
r e p o r t  of a la rger  s u r v e y  done  in t h i s  p rospec t .  

V e n o u s  b lood was t a k e n  before  b r e a k f a s t  f rom 193 un-  
ski l led ma le  workers  or  s t u d e n t s  l iv ing  in Madras .  All t h e  
s u b j e c t s  be longed  to  t h e  T a m i l  e t h n i c  g r o u p ;  t h e y  were 
young ,  18 to  35 e x c e p t  5 i nd i v i dua l s  of a b o u t  40, a n d  
r e a s o n a b l y  h e a l t h y  as assessed b y  r o u t i n e  med ica l  e x a m -  
ina t ion .  T h e  workers  c o n s t i t u t e d  a r a t h e r  he t e rogeneous  

g roup  w h i c h  can  be  d iv ided  in to  four  profess ional  sub-  
groups .  I n  t h e  o rde r  of dec reas ing  economic  s t a tu s ,  t h e y  
a re  t h e  fol lowing:  l a b o r a t o r y  t echn ic ians ,  h o s p i t a l  ser-  
v a n t s ,  coolies a n d  worker s  in  s e d e n t a r y  professions,  such  
as s t r ee t  sellers, weave r s  a n d  u n e m p l o y e d .  T o t a l  choles-  
t e ro l  expressed  in m g  pe r  100 m l  of p l a s m a  was de te r -  
m i n e d  b y  CRAWFORD'S mod i f i c a t i on  of t h e  m e t h o d  of 
Zak  2. ' S t u d e n t ' s '  t t e s t  a n d  t h e  F r a t i o  are  c o m p u t e d  for  
assessing t h e  s igni f icance  of resul ts .  

As i n d i c a t e d  in  Tab le  I, t h e  s t u d e n t s  h a v e  a m u c h  
h ighe r  cho les te ro l  level  t h a n  t h e  worker s  ( P  <0 .001 ) .  
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