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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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Fraction Sulphate LDH-isoenzyme number as % of total LDH-activity C a t h o d a i l y  

~/0 of dry 1 2 3 4 5 migrating band 
weight (see to) 

Whole liver 0.12 4- 0.005 0.36 + 0.1 1.4 4- 0,3 3.0 4- 0.5 4.4 :h 0.5 90.7 4- 7.0 0.12 4- 0.06 

Liver with eommctive 0.096 4- 0.002 0.2 q- 0.08 0.31 :i: 0.I 0.34 4- 0.1 1.8 4- 0.5 95.6 4- 8.0 1.7 4- 0.05 
tissues removed 

'COnnective tissue' 0.83 4- 0.0I 7.2 4- 1.0 7.5 ~ 1.0 9.0 4- 4.0 20.0 4- 4.0 58.0 :h 5.0 

pieces. T h e  c o n n e c t i v e  t i ssues  were  r e m o v e d  b y  p ress ing  
the  whole  l ivers  t h r o u g h  a n y l o n  g a u z e .  T h e  f r ac t ions  
were t h e n  s e p a r a t e l y  f reeze-dr ied  for  60 h u n d e r  a p ressure  
of a p p r o x i m a t e l y  10 m m  Hg, a n d  were  t h e n  ana ly sed  for 
the i r  s u l p h a t e  c o n t e n t  acco rd ing  to  t h e  m e t h o d  of 
VVAI~ER a n d  KOCH 8 a f t e r  hyd ro lys i s  w i t h  fo rmic  acid. 
The  a m o u n t  of s u l p h a t e  in  each  t i ssue  was  t a k e n  as a n  
a p p r o x i m a t e  m e a s u r e  of t h e  c o n t e n t  of c o n n e c t i v e  t issue.  
The  L D H - i s o e n z y m e s  of t h e  d i f f e ren t  f r ac t ions  were  
separa ted  b y  s t a r c h  e lec t rophores i s  a n d  were  r e n d e r e d  
visible a n d  e v a l u a t e d  as desc r ibed  b y  KARLSSON a n d  
I~J~LLBERG D. 
The sulphate content (the content of connective tissues) 

and t h e  r e l a t i ve  ac t iv i t i e s  of t he  va r ious  l iver  f r ac t ions  
are s h o w n  in t h e  Table .  A m a r k e d  d i m i n i s h i n g  in  t he  
~Ctivity of L D H - 5  was  no ted ,  a c c o m p a n i e d  b y  a n  increase  
in L D H 1 ,  2, 3 a n d  4 as t h e  f r a c t i o n  becomes  m o r e  d o m i -  
n a t e d  b y  t h e  c o n n e c t i v e  t issues.  T h e  s ix th ,  c a t h o d a l l y  
mig ra t i ng  b a n d ,  as desc r ibed  b y  AGRELL a n d  KJELLBERG l0 
shows no  co r r e l a t i on  w i t h  t h e  s u l p h a t e  c o n t e n t  of t h e  
ma te r i a l  a n d  wilt  n o t  b e  cons ide red  f u r t h e r  here .  I n  a n  
a t t e m p t  to  e v a l u a t e  t h e  t o t a l  a c t i v i t y  of L D H  in  t h e  
var ious  f rac t ions ,  n o  s ign i f i can t  d i f ference  was  found .  

F r o m  t h e  r e su l t s  r e l a t ed  i t  s eems  l ike ly  t h a t  t h e  l ive r  
Cells show on ly  L D H - 5  a c t i v i t y  whi le  t h e  o t h e r  t i s sues  
Contr ibute  to  all  5 L D H - i s o e n z y m e s .  T he  m a t e r i a l  a lso 
SUggests t h a t  t h e  ' c o n n e c t i v e  t i ssues '  i n  t h i s  r e p o r t  is n o t  

a s e p a r a t e  e n t i t y  b u t  c o n t a i n s  m a t e r i a l  of severa l  cell  
types ,  as t h e  va lues  do  n o t  a p p r o x i m a t e  to  a b i n o m i a l  
d i s t r i b u t i o n .  Th i s  h e t e r o g e n i t y  is, however ,  to  be  expec t ed  
as t h e  f r ac t ion  con t a in s  n o t  on ly  t h e  c o n n e c t i v e  t i s sue  
cells b u t  also o t h e r  cells e.g. cells f r om b lood  vessels.  

Zusammen/assung. Mit  e iner  e in f achen  M e t h o d e  wi rd  
d e m o n s t r i e r t ,  dass  Lebe rgewebe  y o n  MAusen in  2 F r a k -  
t i o n e n  ve r sch i edene r  Menge  a n  B i n d e g e w e b e  zu t r e n n e n  
ist. Die  a n  B i n d e g e w e b e  re iche  F r a k t i o n  zeigt  E n z y m -  
a k t i v i t A t  in  L D H  1, 2, 3, 4 u n d  5. N a c h  E n t f e r n u n g  des 
B i n d e g e w e b e s  wird  die Ak t iv i tA t  de r  L D H  1, 2, 3 u n d  4 
I s o e n z y m e  des  r e s t i e r e n d e n  Lebe rgewebes  reduz ie r t .  
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Some Aspects of the Hydrolysis of Phosphomono- 
esters by Homogenates of Growing and Regress- 

ing Mesonephroi in Chick Embryos 1 

Severa l  i n v e s t i g a t o r s  h a v e  o b t a i n e d  resu l t s  wh ich  indi -  
Cate t h a t  ac id  p h e n y l p h o s p h a t a s e  a n d  ac id  f l -glycerophos-  
Pha ta se  ac t i v i t i e s  a re  a s soc ia t ed  w i t h  d i f f e ren t  e n z y m e  
molecules.  I n  a s t u d y  of t h e  h y d r o l y s i s  of d i f f e ren t  
P h o s p h o m o n o e s t e r s  b y  t h e  m i c r o s o m a l  f r a c t i o n  of r a t  

ver  p r e i n c u b a t e d  a t  37 °C a t  p H  5, BEAUFAY a n d  D~ 
L~V~ ~ conc luded  t h a t  t h e  e n z y m e  g l u c o s e - 6 - p h o s p h a t a s e  

cts  u p o n  p h e n y l p h o s p h a t e ,  b u t  is u n r e a c t i v e  t o w a r d s  
~g lyceronhosnha te  A s t u d y  w i t h  h o m o g e n a t e s  of r a t  

li ~ ~ " ~ ver a n d  sp leen  b y  MACDONALD a led t h a t  a u t h o r  t o  
bel ieve t h a t  a n  e n z y m e  o t h e r  t h a n  g l u c o s e - 6 - p h o s p h a t a s e  
is respons ib le  for t h e  hydro lys i s  of p h e n y l p h o s p h a t e .  He  
COmpared t h e  ac t iv i t i e s  of g lucose -6 -phospha tase ,  ac id  
Pheny lphospha t a se ,  a n d  acid f l -g lycerophospha tase ,  a n d  
examined  the i r  s t a b i l i t y  a f t e r  p r e i n c u b a t i o n  a t  37 °C a t  
PI-I 5 for  1 h.  As a r e su l t  of his  i nves t i ga t i on ,  he  sugges t ed  

t h a t  each  of t he  a b o v e  enzymic  ac t iv i t i e s  is a t t r i b u t e d  to  
a d i f f e ren t  e n z y m e  molecule .  T h e  s t u d y  r e p o r t e d  he re  o n  
h o m o g e n a t e s  of g rowing  a n d  regress ing  ch ick  mesone-  
p h r o i  i nd ica t e s  t h a t  acid p h e n y l p h o s p h a t a s e  a n d  ac id  
f l -g lyce rophospha tase  ac t iv i t i e s  a re  assoc ia ted  w i t h  t h e  
s ame  e n z y m e  molecule .  

T h e  e m b r y o n i c  k i d n e y s  were  h o m o g e n i z e d  in  ice-cold 
d is t i l led  wa te r ,  a n d  t h e n  d i l u t e d  w i t h  s o d i u m  a c e t a t e  
buf fe r  ( pH  5) to  give 0 .4% h o m o g e n a t e s .  T h e  e n z y m a t i c  
ac t iv i t i e s  of t h e  u n t r e a t e d  h o m o g e n a t e s  a n d  h o m o g e n a t e s  
p r e i n c u b a t e d  for  1 h a t  37 °C were  t h e n  d e t e r m i n e d .  T h e  
a s say  e m p l o y e d  for  f l -g lyce rophospha tase  a c t i v i t y  w a s  
b a s e d  on  t h a t  descr ibed  b y  FISK~ a n d  SVBBAROW4; t h a t  

* This investigation was supported by NIH Training Grant No. 
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