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aga in s t  s p o n t a n e o u s  d e n a t u r a t i o n  as was  found  in t he  
case of t he  muscle  e n z y m e  4. These  da ta ,  in  a g r e e m e n t  
w i t h  p rev ious  obse rva t i ons  showing  t he  lower a f f in i ty  of 
y e a s t  enzyme  for N A D  7, sugges t  t h a t  t he  b i n d i n g  of t he  
coenzyme  is d i f fe ren t  in  t he  two enzymes .  

The  fa i lure  to  p r e v e n t  N-ace ty l  yeas t  e n z y m e  f o r m a t i o n  
b y  t he  coenzyme  ind ica tes  t h a t  t he  lysine res idue  c a n n o t  
serve  as a b ind ing  si te  for NAD.  T h e  same conclus ion 
m i g h t  be  d r a w n  f rom d a t a  o b t a i n e d  w i t h  t he  muscle  
e n z y m e  4. 

Gegensa tz  zu d e m  aus  Muskel  i so l ier ten  E n z y m  f inde t  im 
H e f e - E n z y m  eine A c e t y l w a n d e r u n g  bzw. eine Acety l ie -  
r u n g  des gegebenen  Lys in  s t a t t ,  ohne  wesent l iche  Beein-  
f lussung d u r c h  das  Coenzym (NAD). 
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Zusammen/assung. Nachweis ,  dass  bei  de r  H e f e - G A P D -  
k a t a l y s i e r t e n  P N P A - H y d r o l y s e  das  als Z w i s c h e n p r o d u k t  
geb i lde te  S - A c e t y l - E n z y m  d u r c h  eine i n t r a m o l e k u l a r e  
W a n d e r u n g  zu e inem N - A e e t y l - D e r i v a t  f f ihren kann .  I m  

7 S. F. VELICK and ell. FURFINE, in The Enzymes, vol. 7 (Eds., 
P. D. BOYER, H. LARDY, and K. MYRBACK; Academic Press, New 
York and London 1963), p. 243. 

Effect of  E t h i o n i n e  I n g e s t i o n  on B i l i ary  S e c r e t i o n  
and Bi le  T r e e  Capac i ty  in Rats  

The  add i t i on  of smal l  q u a n t i t i e s  of e th ion ine  to the  d ie t  
of e x p e r i m e n t a l  an ima l s  is found  to a l t e r  the  a r ch i t e c tu r e  
of t h e  liver,  The  m a i n  his to logical  change  descr ibed,  and  
one  of  t he  f i rs t  to  appear ,  is p ro l i fe ra t ion  of the  d u c t u l a r  
s y s t e m  which  joins  t he  bi le  duc ts  to  t he  canal ieul i  1. 
Changes  in func t ion  are also found :  t he  c o n c e n t r a t i o n  of 
bi le  sa l ts  be ing  d imin i shed  and  t he  flow r a t e  increased  2. 
Th i s  c o m m u n i c a t i o n  repor t s  the  m e a s u r e m e n t  of b i l ia ry  
capac i ty ,  d i s t ended  b i l i a ry  capac i ty ,  flow ra te ,  m a x i m u m  
b i l i a ry  pressure  du r ing  obs t ruc t ion ,  and  d y e - c o n c e n t r a t i n g  
ab i l i t y  of the  l iver  in  a g roup  of a lb ino  ra t s  g iven  50 m g  
e th ion ine  per  day  for a per iod  of 40 days.  

The  b i l i a ry  capaci t ies  were measu red  b y  a m e t h o d  de- 
scr ibed p rev ious ly  a, wh ich  consis ts  essent ia l ly  of an  in t r a -  
v e n o u s  in jec t ion  of su i t ab le  dye and  t he  m e a s u r e m e n t  of 
t he  vo lume  of clear  bile p u s h e d  ou t  of t he  t ree  ahead  of 
t he  dye- s t a ined  bile. T he  dyes used were b r o m s u l p h t h a -  
lein sod ium (BSP) and  d i sod ium O-su lphony l  pheny l -  
d i (p - su lphony l  benzy l  e t h y l a m i n o  p h e n y l ) m e t h a n o l  an-  
h y d r i d e  (Blue EG),  b o t h  of which  are v e r y  r ap id ly  ex- 
c re t ed  in to  the  bile. F low ra te  was  measu red  us ing  a 
s t a n d a r d  drop  counter ,  bi le  pressure  w i t h  a S t a t h a m  
t r ansduce r ,  and  dye  concen t r a t i ons  w i t h  an  Eel  colori- 
mete r .  

B o t h  the  m e a n  capac i ty  and  t he  m e a n  m a x i m u m  
capac i t y  fol lowing o b s t r u c t i o n  of t he  bile d u c t  were 
found  to be increased  in t he  e th ion ine  t r e a t e d  an ima l s  
(Table).  In  bo th ,  t he  increase  m e a s u r e d  w i t h  B S P  was 
s l igh t ly  larger  t h a n  w h e n  Blue  E G  was used, and  t he  

increase  found  fol lowing d i s tens ion  was g rea t e r  t h a n  w i t h  
t he  u n d i s t e n d e d  tree,  The  m e a n  b i l i a ry  flow r a t e  w i t h  t he  
e th ion ine  t r e a t e d  an imal s  was  4.5 (SD :~ 1.9) m l / h / k g  
b o d y  weight ,  a n d  w i t h  t he  cont ro l s  3.4 (SD 4-0 .43)  
m l / h / k g  b o d y  weigh t :  an  increase  of 38%. T h e  m e a n  
m a x i m u m  i n t r a b i l i a r y  pressure  recorded  fol lowing ob- 
s t r u c t i o n  of t h e  bi le  d u c t  was 12.6 (SD :t- 1.8) c m  w a t e r  
w i t h  e th ion ine  t r e a t e d  r a t s  a n d  16.5 ( S D - t - 1 . 8 )  cm 
w a t e r  w i th  con t ro l s :  a decrease  of 24%.  The  m e a n  max i -  
m u m  dye c o n c e n t r a t i o n s  in  t he  e th ion ine  t r e a t e d  r a t s  
were 23.2 (SD • 8.1) rag/100 ml  w i t h  B S P  a n d  25.2 
(SD :~ 10.1) mg/100 ml  w i t h  Blue  EG,  c o m p a r e d  w i t h  
con t ro l  va lues  of 39.2 (SD :~ 8.7) mg/100 ml  a n d  42 
(SD J: 9.8) mg/100 ml  respect ively ,  doses of 0.1 m g  dye  
be ing  used in each  expe r imen t .  The  obse rved  increase  in 
bile flow r a t e  is insuf f ic ien t  to  a ccoun t  en t i r e ly  for th i s  
fall in concen t r a t i on .  

The  res idua l  vo lume  of t he  or ig ina l  c o n t e n t s  r e m a i n i n g  
in the  m a x i m a l l y  d i s t ended  bile t ree  a t  d i f fe ren t  t i m e  
in t e rva l s  fol lowing t he  in j ec t ion  of dye was m e a s u r e d  in 
3 animals .  The  dead-space  vo lume  was s u b s t r a c t e d  f rom 
the  read ings  a n d  the  resul t s  p lo t t ed  on a log scale (Figure) .  
F r o m  th i s  i t  appea r s  t h a t  t he  r e m o v a l  of bile f rom the  
d i s t ended  t ree  du r ing  o b s t r u c t i o n  in e th ion ine  t r e a t e d  r a t s  
is, as w i t h  n o r m a l  r a t s  4, e x p o n e n t i a l  w i t h  t ime.  
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Increase in biliary capacity in rats fed 50 mg ethionine per day for 40 days 

No. of 
rats 

Mean liver Mean capacity (#ml/g liver 4- SD) 
weight Undistended Distended 
(g 4- SD) 

Blue EG BSP Blue EG BSP 

Experiment 
Control 

14 
20 

7.3 ::t: 0.7 4.80 4- 1.2 6.90 i 0.7 13.20 4- 1.6 15.35 4- 1.4 
8.4 4- 1.2 3.65 4- 0.5 5.05 4- 0.7 9.85 4- 1.4 10.95 i 1.0 

Increase over control 34 % 37 % 40 % 44 % 
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Histological  examina t ion  of slides p repa red  f rom livers 
of e th ionine  t r ea t ed  ra ts  and s ta ined  by  Feulgens  nucleal  
m e t h o d  showed prol i fera t ion of bile ductules.  The zones 
of prol i fera t ion were l imited to areas sur rounding  the  
smaller  veins  of the  por ta l  t rac ts .  

The  increases found in the  capac i ty  of the  bi l iary t ree 
were in qual i ta t ive  ag reemen t  wi th  the  observed  his to-  
logical picture.  Fu r the rmore ,  the  measured  increase in 
capac i ty  indicates  t h a t  secret ion of the  marke r  dyes  oc- 
curs u p s t r e a m  f rom the  zone of prol i ferat ion.  As prolifera-  
t ion main ly  concerns  the  ductules ,  which are a t  the  junc-  
t ion  of the  canal icular  and  the  duc t  sys tems,  th is  would 
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Residual volume of original contents remaining in the distended 
biliary tree at different time intervals after injecting the marker dye. 
The values are corrected for total dead-space volume and the volume 

is plotted on a log scale. Ethionine fed rates (3 animals). 

seem to indicate  t h a t  dye secret ion is effected only  b y  the  
hepat ic  cells, a fact  which,  while general ly  accepted,  has 
been  ques t ioned  on deduc t ive  grounds  ~. The increase 
found in the  capac i ty  of the  obs t ruc ted  bi l iary t ree sug- 
gests t h a t  the  newly  formed ductules  are a t  least  as dis- 
tensible  in response to pressure  as the  rest  of the  tree. 
The difference observed in the  capacit ies  measured  wi th  
the  d i f ferent  dyes  are p robab ly  insignif icant ,  bu t  m a y  be 
due to t he  fact  t h a t  Blue EG is excre ted  more  rap id ly  
t h a n  BSP ,  and t h a t  th is  difference would be expec ted  to 
be grea te r  a t  a fas te r  bile flow rate.  The increased ra te  of 
bile secret ion,  coupled  wi th  the  reduced  abi l i ty  of t he  
l iver to concen t ra te  the  dyes, suppor t s  the  hypo thes i s  of 
a dual  origin of bile in which wa te r  and electrolyte  solu- 
t ion p roduced  by  the  duc tu la r  ep i the l ium is added  to  a 
p r i ma ry  secret ion f rom the  hepat ic  cells. The exponent ia l  
r emoval  of bile f rom the  t ree dur ing  obs t ruc t ion  of the  
co mmo n  duc t  and  the  reduced  m a x i m u m  pressures  ob- 
served  indica te  t h a t  the  newly  formed ductules  behave  
similar ly to  the  res t  of the  bile t ree w i th  regard to regur-  
g i ta t ion  occurr ing dur ing obs t ruc t ion  of t he  c o m m o n  bile 
duct .  

Rdsumd. La capacit6,  l '6coulement ,  la pression et  la 
concen t ra t ion  de la bile out  6t6 mesur6s chez des ra t s  d o n t  
le r6gime con tena i t  de l '6thionine.  Les r6sul tats  ob tenus  
m o n t r e n t  que:  (1) La  B S P  et  I 'E.G. bleu sont  p rodu i t s  
s eu lemen t  par  les cellules h6pa t iques ;  (2) la bile p rov ien t  
de deux  ou de plusieurs s6cr6tions; (3) les ductules  qui ap- 
pa ra i s sen t  dans  le foie apr6s admin i s t r a t ion  d '6 th ionine  
fonc t ionnen t  normalement .  
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Gef~isskonstriktton durch synthetisches 
Bradykinin und ihre pharmakologische 

Beeinflussbarkeit 

]3radykinin ist  einer  der s t~rks ten  Vasodi la ta toren .  In  
den le tz ten  Jah ren  wurde  jedoch  durch  mehrere  Autoren  
tiber vasokons t r ik tor i sche  E igenscha f t en  yon  Bradyk in in  
in vivo 1-6 und  in vitroS, ~-n ber ichte t .  GREEFF und  
MOOG 8,9 sowie KONZETT et  al. 5,6 konn t en  die gef/~ss- 
kons t r ik tor i sche  Wirkung  in der  Lunge durch  Phenyl -  
bu t azon  und  andere  Ant iphlogis t ika  aufheben.  

Quan t i t a t ive  Verh/i l tnisse der  Vasokons t r ik t ion  durch  
Bradyk in in  an der  isolierten H in t e rp fo t e  der  Ka tze  haben  
w i r  ~2 ktirzlich mitgete i l t .  Die Vasokons t r ik t ion  ist  nach  
in t raar ter ie l le r  Gabe regelm~tssig auszul6sen und  er- 
scheint  berei ts  bei  Dosen yon  250 ng/kg Bradykin in .  

l~ber die Ergebnisse  der  pharmakolog i schen  Beeinflus- 
sung dieser  Bradyk in inwi rkung  soil kurz be r i ch te t  wet-  
den,  zumal  b e k a n n t  ist, dass  Bradyk in in  Ka techo lamine  
f re ise tzen kann  ~8,~4. 

Ft ir  die Versuche b e n u t z t e n  wir  syn the t i sches  Brady-  
kinin in Subs tanz  15. Das isolierte Gef~tssgebiet wurde  mi t  
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