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On adding  to  the  sera I0 m M  ~-ketoglutara te ,  a 
similar difference was found be tween  the  groups s tudied  
as in the  case o f  lacta te .  

Discussion. I t  is ev iden t  f rom t h e  resul ts  of these  
exper iments  t h a t  e i ther  the  t r a n s m e m b r a n e  t ransfer  of 
glucose, or  glucose phosphory la t ion  by  hexokinase  are  
the  sites of inh ib i t ion  of glucose u t i l iza t ion  in t he  dia-  
ph ragm incuba ted  in the  uremic  serum. T h o u g h  i t  was 
no t  examined ,  i t  seems more  probable  t h a t  the  si te of 
metabol ic  block is on the  level  of t r a n s m e m b r a n e  transfer ,  
as there  are  evidences  t h a t  pa t i en t s  w i t h  renal  insuffi- 
c iency reac t  poor ly  to  t he  appl ied  insul in *-4. W h a t e v e r  
the exac t  mechanism,  there  is no doub t  t h a t  t he  carbo- 
hydra te  me tabo l i sm of muscle incuba ted  in uremic  se rum 
is abnormal .  

D i a p h r a g m  compensa tes  decrease in t he  u t i l iza t ion of 
glucose by  an increased ut i l iza t ion of o the r  subs t ra tes  
and so ensures an una l te red  oxygen  consumpt ion .  This  
finding corresponds also to  the  in v ivo  condit ions,  as i t  
was shown t h a t  t h e  basal  metabo l ic  ra te  of  pa t i en t s  w i th  
renal insuff iciency is no t  s ignif icant ly  a l tered s. 

TH6LEN et  al. s,10 found in pa t i en t s  wi th  renal  insuffi- 
ciency also inhibi t ion  of p y r u v a t e  ox ida t ion  w i t h  the  
secondary increased fo rma t ion  of acetoin.  T h e  resul ts  
with k idney  co r t ex  slices incuba ted  in uremic  sera n are 
in accordance wi th  th is  view. An increased concen t ra t ion  
of some acids of citric acid cycle in t he  blood of u remic  
pat ients  test if ies to  t he  inh ib i t ion  of ox ida t ive  processes ~. 

On the  basis of the  exper iments  presented,  t he  block on 
this level  in the  muscle  is improbable .  However ,  i t  is a 
ques t ion  whe the r  th is  b lock is n o t  va l id  on ly  in some 
organs,  i.e. l iver  and  k idney,  which  h a v e  a sui table  cell  
s t ruc tu re  as well  as ac t ive  t r anspor t  processes for the  
up take  of these  substrates .  

Zusammen/assung. Das  Se rum v o n  Uremike rn  inh ib ie r t  
die Glukoseut i l i sa t ion  im R a t t e n d i a p h r a g m a .  Der  Sauer-  
s to f fve rb rauch  /~ndert sich n ich t  t ro tz  niedr igerer  Glu- 
koseut i l isat ion,  da  dieselbe durch  eine e rh6hte  Auswer-  
t u n g  andere r  Subs t r a t e  im D i a p h r a g m a  kompens ie r t  
wird.  E i n  e rh6hter  Glykogen- ,  L a k t a t -  und ~-ketogluta-  
r a t -Verbrauch  konn te  bewiesen werden.  
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T h e  R o l e  of  R e n a l  H y p e r a e m i a  a n d  P l a s m a  
O n c o t i c  P r e s s u r e  i n  

P r o x i m a l  T u b u l a r  R e a b s o r p t i o n  in  t h e  R a t  

In  1966 EARLEY and  FRIEDLER x pos tu la ted  an  im- 
po r t an t  role of rena l  vascu la r  res is tance in t he  regula t ion  
of sodium reabsorpt ion.  T h e y  expressed t h e  idea, which 
was la te r  worked  ou t  in more  deta i l  b y  RECTOR et  aL 2, 
tha t  there  is an  inverse  re la t ionship  be tween  the  capi l la ry  
blood v o l u m e  and  tubu la r  v o l u m e :  t ubu la r  v o l u m e  de- 
creases dur ing  vasod i la ta t ion  and  vice  versa.  Since 
RECTOR et  al. s showed t h a t  p rox imal  t ubu la r  reabsorp-  
t ion is a func t ion  of t ubu la r  v o l u m e  - as had  been pre- 
SUmed by  GERTZ 4 _ and since fu r the r  exper iments  exis ted  
indicat ing t h a t  rena l  h y p e r a e m i a  was fol lowed b y  
natriuresis  5,0,1, we measured  the  t ubu la r  f low ra te  and 
the intr insic reabsorp t ive  capac i ty  in the  p rox ima l  tubu le  
of the  ra t  af ter  t he  admin i s t r a t ion  of acetylchol ine,  b rady-  
kinin and Py rogen  and af te r  t o t a l  b o d y  hea t ing ;  these  
rnaneuvres are  known to p roduce  renal  hyperaemia .  The  
t ransi t  t ime  of the  fluid in the  p rox imal  tubu le  was 
measured w i t h  Lissamine  green according  to  STEm- 
~AUS~N'S m e t h o d  7, modif ied  b y  G:ERTZ e t  al. s. The  in- 
trinsic reabsorp t ive  capac i ty  was es t ima ted  b y  means  of 
the shr inking-drop t echn ique  as described by  GERTZ0; in 
this m e t h o d  the  ha l f - t ime  of the  i n t r a tubu la r  shr inkage 
of an  isotonic  saline drop  in jec ted  be tween  two  oil drops 
is measured.  The  original  m e t h o d  of GERTZ based on 
photographic  recording of drop-shr inkage  was replaced 

Y direct  measu remen t s  w i th  an  ocular  micrometer .  F rac -  
t ional  reabsorp t ion  in t he  p rox ima l  tubu le  was ca lcu la ted  
aCCording to t he  equa t ion  of BRUNNER, RECTOR and 
S~LDIN 1° or iginal ly  in t roduced  by  GERTZ et al. s: 

1 
°/o reabsorp t ion  = (1 - ] .  100 

an t i log  (o.a01 T/t~) / 

where  T is t r ans i t  t ime  of Lissamine  green in the  p rox ima l  
tubule ,  and t J ,  is ha l f - t ime  of t he  drop  shrinkage.  As is 
obvious  f rom the  Table ,  no change  was found in t h e  in- 

IRC TT FR 

Controls 9.10 4- 1.37 9.00 4- 1.10 49.6 
Pyrogen 9.31 4- 0.95 6.89 ± 0.48 40.0 
Acetylcholine 9.88 4- 1.45 6.50 4- 0.31 36.4 
Bradykinin 9.81 4- 1.17 7.48 4- 0.25 40.9 
Overheating 9.40 4- 1.11 6.24 4- 0.52 36.6 
Saline infusion 14.60 4- 2.18 6.60 4- 0.55 26,7 
Saline and albumin infusion 11.92 4- 1.84 8.11 q- 0.76 37.5 

IRC, intrinsic reabsorptive capacity as measured by shrinklng-drop 
technique (tt[ ~ in see); TT, transit time of Lissamine green (see); 
FR, calculated % reabsorption in proximal tubule. Values presented 

as mean 4- residual standard error. 
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t r ins ic  c a p a c i t y  as j u d g e d  f rom t h e  s h r i n k i n g - d r o p  t ech-  
n i q u e  a f t e r  t h e  m a n e u v r e s  l ead ing  to  r ena l  h y p e r a e m i a .  
O n  t h e  con t r a ry ,  t h e  t r a n s i t  t i m e  a n d  c o n s e q u e n t l y  t h e  
p e r c e n t  r e a b s o r p t i o n  decreased.  F r o m  th i s  p o i n t  of view, 
t h e  decrease  of t h e  f r a c t i o n a l  r e a b s o r p t i o n  due  to  s imple  
b o d y  o v e r h e a t i n g  is of t h e  g r ea t e s t  i m p o r t a n c e ,  s ince t h e  
poss ible  d i r ec t  effects  of t h e  a d m i n i s t e r e d  d rugs  on  t u b u -  
la r  r e a b s o r p t i o n  were  t h u s  exc luded.  T he  resu l t s  of t he se  
p r e l i m i n a r y  e x p e r i m e n t s  are  in a g r e e m e n t  w i t h  t h e  a b o v e  
m e n t i o n e d  h y p o t h e s i s  t h a t  r ena l  h y p e r a e m i a  leads  to  a 
decrease  of p r o x i m a l  t u b u l a r  r eabso rp t i on .  

I n  t h e  second  series of e x p e r i m e n t s  r a t s  were g iven  a n  
i.v. in fus ion  of a n  isotonic  so lu t ion  c o n t a i n i n g  25 m M  
N a H C O  3 a n d  110 m M  NaC1/1 a t  a c o n s t a n t  r a t e  of 0.31 
m l / m i n .  Af te r  60-90 min,  t h e  in t r ins ic  r e a b s o r p t i o n  
capac i ty ,  as m e a s u r e d  b y  t h e  s h r i n k i n g - d r o p  t echn ique ,  
was  c lear ly  r educed  a n d  t he  t r a n s i t  t i m e  in t he  p r o x i m a l  
t u b u l e  was c lear ly  s h o r t e n e d ;  th i s  caused  a decrease  in 
t h e  f r ac t iona l  r e a b s o r p t i o n  r a t e  of a b o u t  46%.  These  
f indings  en t i r e ly  conf i rm ana logous  resu l t s  p u b l i s h e d  b y  
RECTOR et  al. a. STARLING n a l r eady  p r e s e n t e d  t h e  con-  
cep t ion  t h a t  t h e  m e c h a n i s m  of p o l y u r i a  fol lowing a n  
i so tonic  sal ine in fus ion  is ba sed  on  t he  fal l  of t he  t u b u l a r  
r e a b s o r p t i o n  in consequence  of t he  decrease  of t h e  onco t ic  
p ressu re  of t h e  p l a s m a  p r o t e i n s ;  he  cal led th i s  po lyu r i a  
' d i l u t i on  diures is ' .  S ince t h a t  t i m e  m u c h  c o n t r a d i c t o r y  
ev idence  ha s  been  a c c u m u l a t e d ;  in  some r epo r t s  a n  in-  
crease  of t u b u l a r  r e a b s o r p t i o n  a f t e r  a l b u m i n  a d m i n i s t r a -  
t ion  was  f o u n d  x*-~*, in  o the r s  p o l y u r i a  a n d  na t r iu res i s  or  
no  c h a n g e  a t  all  a f t e r  a l b u m i n  in fus ion  was  descr ibed  15-~s. 
I n  o rder  to  c lar i fy  th i s  ques t ion ,  h u m a n  s e r u m  a l b u m i n  
was a d d e d  to  t h e  i so ton ic  b i c a r b o n a t e - s a l i n e  in fus ion  in  
such  a m o u n t s  t h a t  t h e  t o t a l  c o n c e n t r a t i o n  of p l a s m a  
p ro t e in s  m e a s u r e d  b y  t h e  b i u r e t  m e t h o d  19 d id  n o t  differ  
f rom the  level  of p l a s m a  p ro t e in s  in  non - i n f u s ed  con t ro l  
ra ts .  I n  t h e s e  r a t s  t h e  in t r ins i c  r e a b s o r p t i v e  c a p a c i t y  was  
c o n s t a n t l y  s ign i f i can t ly  decreased,  as in r a t s  a f t e r  i so tonic  
b i c a r b o n a t e - s a l i n e  infusion,  b u t  t h e  t r a n s i t  t i m e  in t h e  
p r o x i m a l  t u b u l e  did  n o t  d i f fer  f rom t he  va lue  found  in t he  
con t ro l  non - in fused  ra ts .  Ca lcu la ted  f r ac t iona l  p r o x i m a l  

r e a b s o r p t i o n  was t h e n  decreased  b u t  to  a lesser e x t e n t  
t h a n  in r a t s  a f t e r  b i c a r b o n a t e - s a l i n e  in fus ion  only .  The  
cause  of t h e  decrease  of t h e  in t r ins i c  r e a b s o r p t i v e  c a p a c i t y  
fol lowing the se  in fus ions  is n o t  c lear ;  t h e  eas ies t  e x p l a n a -  
t i on  a p p e a r s  to  be  t h e  effect  of t h e  h y p o t h e t i c a l  ' n a t r i u r e -  
t ic '  f ac to r  p o s t u l a t e d  b y  D~ WARDENER et  al.*° 

Zusammen/assung. Die Reso rp t ions f / i h igke i t  (RF)  des 
p r o x i m a l e n  K o n v o l u t e s  der  R a t t e n n i e r e  w u r d e  m i t  de r  
M e t h o d e  de r  g e t r e n n t e n  C)ls~ule u n d  die Passageze i t  (PZ) 
der  Tubul i f l t i s s igke i t  m i t  L i s saming r i i n  gemessen.  Aus  
b e i d e n  W e r t e n  k o n n t e  die p r o z e n t u a l e  R e s o r p t i o n  (PR)  
des p r o x i m a l e n  K o n v o l u t e s  b e r e c h n e t  werden .  Mi t te l s  
k i ins t l i ch  gese tz te r  Nierenhyper~ .mie  u n d  n a e h  I n f u s i o n e n  
i so toner  N a C 1 - B i k a r b o n a t - L 6 s u n g  (mi t  u n d  o h n e  A lbumin )  
w u r d e n  die V e r ~ n d e r u n g e n  yon  RF ,  P Z  u n d  P R  geprt i f t .  
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Lactic Dehydrogenase Isoenzymes in Various 
Cell Types of Mouse Liver 

Lac t i c  d e h y d r o g e n a s e  ( L D H ;  EC 1.1.1.27) ha s  been  
s h o w n  to  ex i s t  in  a t  leas t  5 molecu la r  fo rms  or  i soenzymes  
d e m o n s t r a b l e  b y  e lec t rophores is .  T he  e x p l a n a t i o n  for  th i s  
has  b e e n  fo rwarded  b y  work  f rom severa l  l abo ra to r i e s  1-4. 
The  e n z y m e  is a t e t r a m e r  molecule  composed  of a r a n d o m  
c o m b i n a t i o n  of t h e  2 d i f f e ren t  po lypep t ides ,  A a n d  B, 
wh ich  accoun t s  for  t h e  cha rac t e r i s t i c s  of t h e  5 lac t ic  
d e h y d r o g e n a s e  i soenzymes  (AAAA, AAAB,  A A B B ,  A B B B  
a n d  B B B B ) .  T h e  syn thes i s  of t h e  A a n d  B s u b u n i t s  is 
con t ro l l ed  b y  2 d i f f e ren t  genes a n d  t he  r e su l t i ng  c o m b i n a -  
t ion  in to  t h e  comple t e  e n z y m e  molecule  occurs  accord ing  
to  s t a t i s t i ca l  laws g iv ing  a b i n o m i a l  d i s t r i b u t i o n  of t he  5 
i soenzymes  in a n y  one  cell. T h u s  p r o v i d e d  t h a t  a a n d  b 
r e p r e s e n t  t h e  r e l a t i ve  ac t iv i t i e s  of t h e  2 genes a n d  t h a t  
a +  b =  1 t he  p r o p o r t i o n s  of t h e  5 i soenzymes  shou ld  be  
a*: 4a*b: 6a*b ~ : 4ab  ~ : b*. H o w e v e r  such  r a n d o m  d i s t r ibu -  
t ion  is on ly  f o u n d  in pu re  cell l ines b a n d  is c o n s e q u e n t l y  
o b t a i n e d  w h e n  a n a l y z i n g  t h e  cell t y p e s  of t h e  b lood  6 a n d  
a p p r o x i m a t e l y  so w h e n  ana ly s ing  i so la ted  regions  of a n  
o rgan  7. 

T h u s  t h e  i soenzyme  p a t t e r n s  of o r g a n  e x t r a c t s  f rom,  
for  example ,  l iver  or  k i d n e y  r e p r e s e n t  a mixed  p a t t e r n  
f r o m  var ious  cell t y p e s  c o n s t i t u t i n g  t h e  organ.  L i t t l e  
w o r k  ha s  been  done  on  t h e  c o m b i n e d  L D H - a c t i v i t i e s  of 
d i f f e ren t  cell t y p e s  of solid o rgans  b y  s e p a r a t i n g  t he  
d i f fe ren t  cells. Whi l e  s t u d y i n g  t he  poss ib le  i soenzyme  
c o n t e n t  of t h e  nucle i  of l iver  ceils, we m a n a g e d  to  effect  
a s e p a r a t i o n  in to  c o n n e c t i v e  t i ssue  cells a n d  ' p u r e  l iver  
cells ' .  

I n  each  e x p e r i m e n t  4 or  5 mice  were ki l led b y  decap i t a -  
t ion,  t h e  l ivers  were qu i ck ly  r e m o v e d  a n d  c u t  in to  smal l  
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