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wovon eines du tch  nur  21 Pep t idb indungen  v o m  <<aktiven + 
Serin ge t r enn t  ist. SCHAFFER 8 land  w~hrend der  E inwi r -  
kung yon  D F P  auf  Chymot ryps in  eine Sofor t reak t ion  mi t  
T ryp tophan ,  der  eine sehr  langsame m i t  Tyros in  folgte, 
die auch  bei n i ch t - enzymat i schen  Pro te inen  auf t r i t t .  Da-  
dutch  wurde  His t id in  als erste  H~lf te  des ak t iven  Zen- 
t rums sehr unwahrscheinl ich,  zumal  dessen Stel lung be- 
reits durch  die Befunde  yon  STEIN et  al. ~, BRUICE und 
SCHMIR 5, E R L A N G E R  8 u n d  A N F I N S E N  ~ s ta rk  erschi i t te r t  
vcar .  
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Fig. I. Differenzspektrum des DIP-Derivates yon Chymotrypsin, 
gegen unbehandeltes Chymotrypsin (33 x 10 -6 molar in 8-molarer 

Harnstoffl6sung, pH 8,5). 
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Fig. ~. Elektrochromatogramm von Trypsin: I nfit, Ia ohne DIP- 
Vorbehandlung, I und II ergeben beim DIP-Derivat ausserdem Re- 
aktion auf Phosphor. Ia, III und IV fehlen nach pavtieller Oxydation 
des Trypsins mit NBS (Anf~rbung mit p-Dimethylaminozimtalde- 

hyd). 

Wirv  fanden un te r  B e n u t z u n g  des Dif ference-Spcct ro-  
pho tome te r s  nach  CARY an Tryps in  und  Chymot ryps in  
nach  D F P - H e m m u n g  tediglich eine VerstArkung des fiir 
T r y p t o p h a n  typ i schen  2. A b s o r p t i o n s m a x i m u m s  bei  
2910 ~. (Figur  1), das nach  I n k u b a t i o n  in 8 M  Harns to f f  
oder  4 M  Guanid in  noch deut l icher  h e r v o r t r a t  und auch  
nach pept ischer  Hydro lyse  n icht  verschwand.  Die Oxy-  
da t ion  yon zwei T r y p t o p h a n r e s t e n  mi t  N-Bromosucc in-  
imid (NBS) nach PATCHORNIK s ergab,  dass (1) die spek- 
t ram Abweichung  erhal ten  ble ibt  und (2) nach  pep t i schem 
Abbau  aus dem ,Fingerprint~> (E lek t ro -Chromatogramm)  
hervorgeht ,  dass N B S  be im D I P - E n z y m  das gleiche Try -  
p tophany lpep t i d  verschont ,  das  sich u m  einen kleinen 
Be t r ag  im R f - W e r t  v o m  korrespondierenden  Pep t id  des 
na t i ven  Pept ides  un te r sche ide t  (Figur  2). Die  T r y p t o -  
phany lpep t ide  wurden  auf  d e m  Pap ie r  durch  Bespr i ihen 
m i t  p - D i m e t h y l a m i n o z i m t a l d e h y d  spezifisch nachgewie-  
sen, mi t  verdf innter  Essigsiiure e luier t  und auf  Phosphor  
nach FISKE und SUWAROFF geprfift .  Ausser  in dcm durch  
den l~f-Wert  charakter is ier ten  Pep t id  fand  sich eine Spur  
P h o s p h a t  auch bei e inem zweiten T r y p t o p h a n y l p e p t i d .  
Phospha tnaehweis  auf dem ganzen Pap ie r  ver l ief  ftir alle 
i ibrigen Pep t ide  negat iv .  Nach  salzsaurer  Hydro lyse  und 
un te r  Berf icksicht igung des posi t iven Try-Nachweises  er- 
gab  sich folgende AminosAurenzusammense tzung  in st6- 
ch iomet r i s chem Verh/fl tnis:  Try,  Leu, Vat, Set .  

Summary .  Acid hydrolys is  of t ryps in  and c h y m o t r y p s i n  
inhibi ted  by  D I P  yields seryl -phosphate  wi th in  a sequence  
represent ing  one par t  of the  ' ac t ive  center ' .  N o w  i t  is 
demons t r a t ed  by  UV-spec t ropho tome t ry  t h a t  D I P  is 
bound  p r imar i ly  to t ryp tophane  and remains  there  a f te r  
pept ic  degradat ion .  A te t rapep t ide  conta in ing bo th  t r yp to -  
phane  and phospha te  was isolated and analyzed.  
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A n o m a l o u s  Uptake  of B r o m s u l p h t h a l e i n  by In-  
cubated  Liver Sl ices  

Al though  the  hepa t ic  r emova l  of b romsu lph tha l e in  
(BSP) f rom the  p lasma  is used cl inical ly as a measure  of 
l i v e r / u n c t i o n ,  the  physiological  mechan i sms  invo lved  in 
this t ransfer  are  l i t t le  unders tood.  Inves t iga t ion  of the  
isolated u p t a k e  phase  has  been m a d e  using incuba ted  
l iver  slices and the  results  ob ta ined  lead BRAUER and 
PESSOTTI 1 to suggest  t h a t  in this  type  of p repara t ion  the  
up take  mechan i sm was re la ted to b inding by  in t racel lu lar  
protein.  H o w e v e r  the  measured  up take  of about  70% 
from di lute  B S P  solut ions found wi th  all t i ssue/solut ion 
rat ios  grea ter  t h a n  5% did no t  seem in ag reemen t  wi th  

this conclusion, since i t  m igh t  be expec ted  t h a t  t issue/  
solution rat io would  cease to p lay  a s ignif icant  pa r t  only  
when up take  was close to e i ther  0 or  100%. The ex- 
per iments  descr ibed here were carr ied  ou t  to inves t iga te  
this  appa ren t  anomaly ,  using ca t  l iver  slices. 

P rov ided  up t ake  follows a s imple  adsorp t ion  i so therm,  
i t  can  be shown ~ t h a t  a t  low B S P  concen t ra t ions  the  ra t io  
Bound  B S P / T o t a l  B S P  (designated fl) is only  dependen t  on 
the  dissociat ion cons t an t  and  the  concen t ra t ion  of receptor  
sites, since 
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Bound BSP I 

--  Total BSP --  1 + /~ + (D} (1) 

np np 

whe re  h is t h e  d i ssoc ia t ion  c o n s t a n t ,  np t h e  c o n c e n t r a t i o n  
of r ecep to r  s i tes  a n d  (D) t he  m o l a r  c o n c e n t r a t i o n  of B S P  
p r e s e n t  in  the  m e d i u m  a t  equilibrium. A m e t h o d  of ob-  
t a i n i n g  fl for  t i s sue  slices f rom d a t a  o b t a i n e d  f rom in- 
c u b a t i o n  e x p e r i m e n t s  ha s  b e e n  desc r ibed  p rev ious ly  to-  
g e t h e r  w i t h  e x p e r i m e n t a l  de ta i l s  app l i cab le  to  th i s  com- 
m u n i c a t i o n  a. 

A g r a p h  of t he  va lues  o b t a i n e d  for fl f rom l iver  slices in- 
c u b a t e d  in 3 ml  of m e d i u m  p l o t t e d  a g a i n s t  d i f f e ren t  con-  
c e n t r a t i o n s  of B S P ,  a n d  t h e  i s o t h e r m  ca l cu l a t ed  f rom 
e q u a t i o n  (1) is s h o w n  in F igu re  1. I t  c an  be  seen  t h a t  fl is 
m e a s u r a b l y  i n d e p e n d e n t  of dye  c o n c e n t r a t i o n s  be low 
10 -4 M.  As th i s  va lue  is no t  exceeded  in t he  e x p e r i m e n t s  
d iscussed  below, i t  follows t h a t - i f  u p t a k e  is ef fected b y  
a d s o r p t i o n - - a l l  slices f rom a n  h o m o g e n e o u s  l iver  shou ld  
h a v e  t he  s ame  v a l u e  for fl u n d e r  s t a n d a r d  c o n d i t i o n s  
i r respec t ive  of t i s sue / so lu t ion  rat io .  

F igure  2 shows  the  va lues  o b t a i n e d  for fl p l o t t ed  
a g a i n s t  log t i s sue  weight ,  where  t h e  m e d i u m  v o l u m e  was 
3 ml  in  each  case. i t  c an  be  seen t h a t  a t  low t i s sue / so lu t ion  
ra t ios  t he  va lues  o b t a i n e d  for fl were  s imi lar ,  a l t h o u g h  
some r a n d o m  v a r i a t i o n  occurred ,  poss ib ly  due  to  t h e  n o n -  
h o m o g e n e i t y  of  t h e  l iver  or  to  e x p e r i m e n t a l  e r ro rs  in  
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Fig. I. The experimental values obtained for fl plotted against the 
log of the BSP concentration in the medium at equilibrium. The solid 

line was calculated from/~ = l/f1 + klnP + (D)/np]. 
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Fig. 2. The experimental values obtained for fl plotted against the 
log of the weight of liver tissue used. The medium volume was 3 ml 

in each case. 

general .  I n  con t r a s t ,  t h e  va lues  w i t h  h i g h  t i s sue / so lu t ion  
r a t i o s  showed  a s t e a d y  decline.  S imi la r  resu l t s  were  ob-  
t a i n e d  w h e n  t h e  v o l u m e  of i n c u b a t i o n  m e d i u m  was var ied  
a n d  t h e  w e i g h t  of t i s sue  k e p t  c o n s t a n t .  

T h e  d i f fus ion  of so luble  p r o t e i n  f rom slice to  m e d i u m  
d u r i n g  i n c u b a t i o n ,  occu r r ing  desp i te  a n  in i t i a l  wash ing ,  
seemed  t h e  m o s t  p r o b a b l e  cause  of t he se  a n o m a l o u s  
values .  T h e  r educed  p r o t e i n  c o n t e n t  of t he  i iver  slice 
p r o b a b l y  p roduced  a smal l  b u t  c o n s t a n t  e r ror  in  t h e  va lues  
ca l cu l a t ed  for fl% b u t  t h i s  free p r o t e i n  p r e s e n t  in  the  
m e d i u m  m u s t  b i n d  a n d  r e t a i n  B S P  a n d  t h u s  i n t r o d u c e  a 
f u r t h e r  e r ror  in  t he  ca l cu l a t i on  of fl, t h e  m a g n i t u d e  of 
w h i c h  m i g h t  be  excep t ed  to  d e p e n d  u p o n  t he  t i ssue/so-  
l u t i on  ra t io .  Theo re t i ca l  ca l cu la t ions  i nd i ca t e  t h a t  t he  
d e v i a t i o n s  s h o w n  in F igure  2 m a y  be  sa t i s fac to r i !y  ac- 
c o u n t e d  for in t h i s  way,  a n d  some e x p e r i m e n t a l  conf i r -  
m a t i o n  h a s  been  o b t a i n e d  b y  p r o t e i n  ana lys i s  of t h e  pos t -  
i n c u b a t i o n  m e d i u m  (by  the  m e t h o d  of TOMBS, SOUTER, 
a n d  MACLAGAN 5) a n d  b y  fhe  va lues  of fl o b t a i n e d  w i th  
d e n a t u r e d  slices a n d  also b y  r epea t ed  i n c u b a t i o n s  of t he  
s ame  slice. T h u s :  (a) t he  p ro t e in  c o n t e n t  of t h e  m e d i u m  
a f t e r  t h e  i n c u b a t i o n  e x p e r i m e n t s  was  f imnd to  be  v e r y  
sma l l  a t  t i s sue / so lu t ion  ra t ios  wh ich  p r o d u c e d  a c o n s t a n t  
va Iue  for fl, b u t  showed  a r ap id  a n d  a p p a r e n t l y  l inea r  in-  
crease  o v e r  t h e  r a n g e  in w h i c h  a decl ine  was  seen in  t h e  
v a l u e  of fi; (b) h e a t  d e n a t u r a t i o n ,  e f fec ted  b y  i m m e r s i n g  
t h e  slices in  sa l ine  so lu t ion  a t  80°C for  5 m i n  i m m e d i a t e l y  
p r io r  to  i n c u b a t i o n ,  m i g h t  be e x p e c t e d  to  r educe  t h e  
d i f fus ion  of soluble  p r o t e i n  i n t o  t h e  m e d i u m .  A t  h i g h  
t i s sue / so lu t ion  ra t ios  on ly  a s l igh t  d e v i a t i o n  f rom t h e  ex- 
p e c t e d  v a l u e  for  fl was  o b s e r v e d ;  (c) t h e  v a l u e  of fl ob-  
t a i n e d  w i t h  large slices was  found  to  rise to  t h e  expec t ed  
va lue  w i t h  successive i n c u b a t i o n s  a n d  to be  a c c o m p a n i e d  
b y  a fall in  t h e  c o n c e n t r a t i o n  of free p r o t e i n  in  t he  
m e d i u m .  

These  e x p e r i m e n t s  i nd i ca t e  t h a t  u p t a k e  of B S P  b y  
l iver  slices d u r i n g  i n c u b a t i o n  follows a s imple  a d s o r p t i o n  
i s o t h e r m  in r e l a t i on  to  b o t h  dye  c o n c e n t r a t i o n  a n d  t i s sue /  
so lu t ion  ra t io ,  I t  would  a p p e a r  t h a t  a n o m a l o u s  va lues  ob-  
t a i n e d  w i t h  h igh  t i s sue / so lu t ion  ra t ios  m a y  be  a r t i f a c t s  
due  to t h e  b i n d i n g  of B S P  soluble  p ro t e in s  w h i c h  diffuse 
in to  t he  m e d i u m  d u r i n g  i n c u b a t i o n t  

RdsumA L a  q u a n t i t 6  de  ]3SP pr ise  p a r  des  coupes  de  
foie d u r a n t  l ' i n c u b a t i o n  su i t  une  s imple  cou rbe  i so ther -  
m i q u e  d ' a d s o r p t i o n .  
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