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Tieres, v o n  d e m  das  isol ierte He rz  s t a m m t e ,  Die fiir die 
Versuche  v e r w e n d e t e n  Meerschweinchen  wogen  400-500 g. 
Die zei t l ichen Abst~tnde zwischen den  e inze lnen  Adenos in -  
gaben  b e t r u g e n  jeweils  4 min.  Die A d e n o s i n w i r k u n g  auf  
F r e q u e n z  u n d  K o r o n a r d u r c h f l u s s  war  bere i t s  n a c h  2 min  
wieder  abgek lungen .  

Die Reg i s t r i e rung  des E K G  erfolgte  m i t  e inem Di rek t -  
schre ibe r  der  F i r m a  Grass,  Quincy,  Mass., USA.  D u r c h  
Ausz/ ih len der  Q R S - K o m p l e x e  wurde  die He rz f r equenz  
e rmi t t e l t .  

Von  der  15. bis  45. Sekunde  n a c h  A d n o s i n g a b e  wurde  
die aus  d e m  Herzen  a u s t r e t e n d e  Perfus ionsf l i i ss igkei t  in  
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~ d,1 da ~5 ~ fi '5 lb laov~/kg 
Ao'enosin 

Der Einfluss steigender Adenosindosen auf Koronardurchfluss und 
Herzfrequenz. Koronardurehflus,; und Herzfrequenz von Adeno- 
sin - 100%. 

e inem Messzyl inder  aufgefangen .  Aus d e m  gcmessenen  
W e r t  wurde  das  D u r c h f l u s s v o l u m e n  pro  M i n u t e  e r reehne t .  

Ergebnisse und Besprechung. Die A u s g a n g s i r e q u e n z  
b e t r u g  188 4-22  Schl~ge/min,  der  K o r o n a r d u r c h i l u s s  vo r  
tier A d e n o s i n g a b e  10,4 =~ 1,22 ml /min .  Wie  die F igu r  
zeigt, e r h 6 h e n  bere i t s  A d e n o s i n g a b e n  yon  0,1 vg /kg  den  
K o r o n a r d u r c h f l u s s  u l I l  2 0 0 / 0  . Bei  wei terer  E r h 6 h u n g  de r  
Adenos indos is  n i m m t  der  K o r o n a r d u r c h f l u s s  l inea r  zu. 
Bei  10 ~xg/kg K 6 r p e r g e w i c h t  Adenos in  wird  eine Durch -  
s t r 6 m u n g s z u n a h m e  yon  160% gemessen.  Bei  dieser  
Adenosindosis ,  die e twa  das  H u n d e r t f a e h e  der  gerade  
w i r k s a m e n  Dosis betr/~gt, t r i t t  e r s tma l s  eine A b n a h m e  
der  He rz f r equenz  in E r sche inung .  E ine  wei tere  E r h 6 h u n g  
der  Adenos indos i s  f i ihr t  zu e inem t o t a l e n  Herzs t i l l s t and ,  
dabe i  s t e ig t  der  K o r o n a r d u r c h f l u s s  noch  wel te r  auf  
180~ an. 

Die Versuche  zeigen, dass  zwischen der  Adenosindos is ,  
die die K o r o n a r d u r c h b l u t u n g  s icher  e rh6h t ,  u n d  der  
Dosis, die die F r e q u e n z  ve r l angsamt ,  eine S icherhe i t s -  
b re i t e  liegt,  die m i t  d e m  F a k t o r  100 gekennze i chne t  ist. 

Summary. I n  t he  i so la ted  gu inea-p ig  hear t ,  i t  h a s  been  
found  t h a t  t he  a m o u n t  of adenos ine  wh ich  slows t he  
h e a r t  r a t e  is a b o u t  100 t i m e s  g rea te r  t h a n  t he  a m o u n t  
which  increases  c o r o n a r y  flow. 
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The Degree  of Lipolys is  of Isolated Fat Cells f r o m  Rats of Different Ages  in Relat ion to the Tr ig ly -  
ceride and Ni trogen  Content 

The  a m o u n t  of ac t ive  p r o t o p l a s m  in an  o rgan i sm de- 
creases w i th  age, and  converse ly  t he  c o n t e n t  of i nac t ive  
m a t t e r  increases  1. T he  fa t  c o n t e n t  increases  ill t h e  
o rgan i sm w i t h  increas ing  age, b o t h  in an i m a l s  and  man .  
This  increased fa t  c o n t e n t  in t he  o rgan i sm could be  con- 
d i t ioned  e i the r  b y  increased l ipogenesis  or b y  decreased  
lipolysis. I n  p rev ious  e x p e r i m e n t s  in r a t s  2, we found  a 
decreased  free f a t t y  acid response  in t i le s e rum and  f a t t y  
t i ssue  to  l ipomobi l iz ing  subs tances ,  e.g. adrena l ine ,  w i t h  
increas ing  age. I n  old people, decreased  l ipomobi l i za t ion  
was also found  a f te r  in j ec t ing  ad rena l ine  3. Decreased  lipo- 
lysis was  d e m o n s t r a t e d  in old r a t s  also on  i n c u b a t i n g  f a t t y  
t i ssue  w i t h  ad rena l ine  in vi t ro,  in  accord  w i t h  t he  f ind ings  
of o the r  a u t h o r s  2,4,5. 

Morphologica l  a nd  b iochemica l  s tud ies  of f a t t y  t issue 
showed  t h a t  ag ing  affected t he  c h a r a c t e r  of f a t t y  t i ssue  
itself. Thus,  for example ,  i t  was  found  t h a t  t he  indices of 
ac t ive  p r o t o p l a s m  (nucleic acids, n i t rogen ,  e n z y m e  
sys t ems :  l ipopro te in  l ipase and  h o r m o n e - s e n s i t i v e  lipase) 
decreased  w i t h  aging, whereas  t r ig lycer ide  va lues  in- 
c reased 4-6. However ,  changes  in n i t rogen  cells and  nucleic  
acid va lues  are no t  necessar i ly  due  to changes  in f a t  cells 
alone,  b u t  also in d i f fe ren t  cells, for exam p l e  in m a s t  cells 7. 
I n  order  to  exclude  o t h e r  possible  factors ,  i so la ted  fa t  
cells were used for t h e  d i rec t  s t u d y  of l ipolysis  in  r e l a t ion  
to  age. 

F a t t y  t issue f rom 2- a n d  14-month -o ld  r a t s  of t h e  
W i s t a r  s t r a in  was i n c u b a t e d  w i t h  col lagenase (Calbiochem, 
grade  t3) a n d  t he  fa t  cells o b t a i n e d  8 were t h e n  i n c u b a t e d  
w i th  2.5 [~g a d r e n a l i n / m l  a t  37 ~ Before  a n d  a f te r  60 ra in  
incuba t ion ,  d e t e r m i n a t i o n s  were m a d e  of t h e  a m o u n t  of 
free f a t t y  acids l i be ra t ed  in to  t he  med ium% 

The  n i t rogen  c o n t e n t  was  e s t i m a t e d  in t h e  suspens ion  
of i so la ted  fa t  cells in a d d i t i o n  to  t he  e s t i m a t i o n  of t he  
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t r ig lycer ide  10 c o n t e n t  usua l ly  car r ied  o u t  to  d e t e r m i n e  t he  
a p p r o x i m a t e  a m o u n t  of i so la ted  fa t  cells. T he  resu l t s  
o b t a i n e d  showed  t h a t  a n  a p p r o x i m a t e l y  equa l  n u m b e r  of 
fa t  cells was  o b t a i n e d  f rom t h e  isola ted f a t t y  t i ssue  in 
older  r a t s  (n i t rogen  in 2 -mon th -o ld  r a t s  0.237 m g N / m l  4- 
0.029, in  14-month -o ld  r a t s  0.266 m g N / m l  4- 0.0154; 
P = no t  s ignif icant)  w i t h  a h igher  t r ig lycer ide  (TG) 
c o n t e n t  (in 2 -mon th -o ld  r a t s  39 ~zM/ml 4-4.11, in  14- 
m o n t h - o l d  r a t s  84 tzM/ml 4- 3.52; P < 0.01). Th i s  r a t io  
of n i t rogen  to  t r ig lycer ides  is in  accord  w i th  d a t a  on  t he  
genera l  compos i t i on  of f a t t y  t i ssue  showing  t h a t  t h e r e  was 
a decrease  in nucleic acids a n d  a re la t ive  increase  in t he  
a m o u n t  of t r ig lycer ides /U we igh t  in  older  r a t s  (~zg 
PNA/100 m g  in 2 m o n t h :  8 4- 0.477 m o n t h :  5.34 4- 0.578; 
P < 0.05 ; tzM TG/100  m g  in  2 -mon th -o ld  r a t s  : 88,3 -4- 9.5 ; 
in  14-month -o ld  r a t s  : 107 4- 6.22 ; P = no t  s ignif icant) .  

The  i n c r e m e n t  of free f a t t y  acids found  in t h e  m e d i u m  
was t h e n  e v a l u a t e d  b o t h  in r e l a t ion  to  t he  v o l u m e  of t he  
i n c u b a t i o n  m e d i u m  a n d  to  t he  n i t r ogen  and  t r ig lycer ide  
c o n t e n t  (Figure).  This  showed  in t he  f i rs t  place t h a t  t h e  
age dif ference in t h e  a m o u n t  of free f a t t y  acids l i be r a t ed  
is on ly  s ign i f ican t  in  r e l a t i on  to  t r ig lycer ide  values.  W h e n  
t he  a m o u n t  of l i be ra t ed  free f a t t y  acids was r e l a t ed  to 
n i t rogen  c o n t e n t  or t o t a l  v o l u m e  of t he  m ed ium,  i t  
ce r t a in Iy  h a d  a fa l l ing t r e n d  w i t h  increas ing  age, b u t  t h e  
differences  are  no t  s t a t i s t i ca l ly  s ignif icant .  

Ye t  a n o t h e r  e x p e r i m e n t  was  m a d e  w i t h  t he  same  set-up,  
us ing  n o r a d r e n a l i n e  c o n c e n t r a t i o n s  of 2.5 ~zg/ml as lipo- 
mobi l i z ing  subs tance .  E x a c t l y  t he  same re la t ionsh ips  were 

I:tA/Zmt meoium tFA/nitrogen FFA/TG 

found,  i.e. t h e  a m o u n t  of free f a t t y  acids l i be ra t ed  calcu-  
l a t ed  to  t he  v o l u m e  of t h e  m e d i u m  and  to n i t rogen  c o n t e n t  
is n o t  s ign i f i can t ly  lower  in  14-month-o ld  rats ,  whe reas  
w h e n  ca lcu la ted  to t r ig lycer ide  c o n t e n t  l ipolysis  was  
s t r ik ing ly  lower  in older  r a t s  ( P  < 0.001). 

I t  would  seem t h a t  t he  decreased  l ipolysis of f a t t y  
t issue in older  r a t s  is caused  b y  a l t e r a t ions  in  the  c h a r a c t e r  
of f a t t y  t i ssue  itself. T h e  t r ig lycer ide  c o n t e n t  is increased  
in t he  fa t  ceils so t h a t  t h e  r e l a t ive  a m o u n t  of ac t ive  p ro to-  
p l a s m  is decreased  b o t h  in r e l a t i on  to v o l u m e  a n d  we igh t  ; 
t h i s  m e a n s  a re la t ive  decrease  in t he  e n z y m a t i c  e q u i p m e n t  
of t he  cell a. Th i s  is no t  a case of abso lu te  decreased  
response  (ac t iv i ty)  of h o r m o n e - s e n s i t i v e  l ipase wh ich  is 
respons ib le  for  lipolysis.  Aging a l ters  t he  morpho log ica l  
c h a r a c t e r  of f a t t y  t i ssue  and  th i s  is the  basis  of t h e  a l t e red  
me tabo l i c  a c t i v i t y  found  in older  rats .  I t  is, therefore ,  
necessary,  a n d  we cons ider  th i s  to  be  t he  m a i n  conclus ion  
f rom our  p r e s e n t  work,  to  revise  t he  o the r  f indings  r e l a t i ng  
to  t he  m e t a b o l i s m  of f a t t y  t i ssue  in r a t s  of d i f fe ren t  age 
f rom th i s  p o i n t  of view. 

I n  add i t ion ,  t he  ques t ion  r ema ins  of w h a t  is t he  im- 
m e d i a t e  cause  of the  a c c u m u l a t i o n  of t r ig lycer ides  in  f a t  
cells w i t h  increas ing  age. Since t he  i nco rpo ra t i on  of 
a ce t a t e  a n d  p a l m i t a t e  in to  t r ig lycer ides  of f a t t y  t i ssue  is 
decreased  5, t h e r e  is no ques t ion  of a n  increased  syn thes i s  
of t r ig lycer ides  w i t h  age. W e  cannot ,  of course, exc lude  a 
l ong -con t inued  b u t  no t  s ign i f ican t  decrease  in l ipolysis in  
t he  course of ag ing  be ing  a factor .  One piece of ev idence  
for th i s  h y p o t h e s i s  is p e r h a p s  the  f ind ing  t h a t  l ipolysis of 
i so la ted  fa t  cells in r e l a t i on  to  t he  same  a m o u n t  of 
n i t rogen  as me tabo l i ca l ly  ac t ive  un i t  is s l ight ly  decreased  
in older  r a t s  (even if non-s ign i f ican t ly)  as c o m p a r e d  w i t h  
y o u n g  rats .  
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Free fatty acids (FFA) released by free fat cells in response to 
epinephrine 2.5 g/ml in relation to the volume of the medium, to the 
nitrogen content and to the triglyceride (TG) content of isolated fat 
cells. �9 rats aged 2 months, I///__J] 14 months. 

Zusammen/assung. Die Fre igabe  unes te r i f iz ie r te r  Fett- 
s~uren in  ein Med ium aus  isol ier ten Fe t tgewebeze l l en  
Alterer R a t t e n  (14 Monate)  i s t  im  Vergle ich  m i t  j i ingeren  
R a t t e n  (2 Monate)  k le iner  im Verh~ l tn i s  zu den  Tri-  
g lyzer iden u n d  n u r  u n b e d e u t e n d  in der  Re l a t i on  zum Stick-  
s toff  oder  z u m  V o l u m e n  des Mediums.  
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Pres sor  R e s p o n s e  to Angio tens in  I During  C a r d i o - P u l m o n a r y  Bypass  

The  lungs  m u s t  p l ay  a n  i m p o r t a n t  role in  the  a c t i v a t i o n  
of t h e  decapep t ide  ang io t ens in  I s ince t h e  a d m i n i s t r a t i o n  
of a g iven  a m o u n t  in to  t he  r i g h t  h e a r t  gives rise to  twice  
as m u c h  muscu lo t rop ic  1,2 a n d  pressor  3,~ a c t i v i t y  as a 
s imi la r  dose i n t r o d u c e d  in to  t he  lef t  hea r t .  Convers ion  
i n to  t he  oc t apep t i de  ang i o t ens i n  I I  in  whole  b lood  circu- 
l a t i n g  ex t r aco rpo rea l ly  was r epo r t ed  to  be  of on ly  14% 
after 15 sec of c o n t a c t  1 a n d  is the re fo re  too  slow to  be  
phys io logica l ly  s ignif icant .  I t  is of i m p o r t a n c e  to de ter -  

mille w h e t h e r  t he  lungs  are  t he  exclusive  si te  of a c t i v a t i o n  
for ang io t ens in  I ; such  a poss ib i l i ty  would  force a rev is ion  
of c u r r e n t  concep t s  B,~ of t he  i n t r a r e n a l  role of j u x t a -  
g lomeru la r  r en in  b y  m a k i n g  i t  imposs ib le  for t he  k i d n e y  
to genera te  ang io t ens in  I I  w i t h i n  i ts  own  ci rcula t ion.  Th i s  
ques t ion  of t h e  exac t  c o n t r i b u t i o n  of t he  lung  could bes t  
be  a p p r o a c k e d  b y  s t u d y i n g  ang io t ens in  1 a c t i v a t i o n  fol- 
lowing t o t a l  r e m o v a l  of t h a t  organ.  I n  2 dogs, the  sys t emic  
pressor  responses  to  i n t r a - a r t e r i a l l y  in j ec ted  ang io t ens in  I 


