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Eyes t a lk  ex t i rpa t ions  were conduc ted  on early C a ani-  
mals.  A m o n t h  af ter  the  opera t ion  it has  been observed  
t h a t  there  is a s teep decrease in PAS-pos i t ive  con ten t s  
of the  hepa topanc reas  compared  to controls .  

The percen tage  con ten t  of !ipi d wi th in  t he  hepa to-  
pancreas  of adul t  males of Paratelphusa at  d i f ferent  s tages 
of t he  moul t  cycle is l isted in t he  Table. 

Discussion. Glycogen plays  an i n t e rmed ia ry  role in 
the  fo rma t ion  of chi t in  ~. In  Paratelphusa mos t  of the  
PAS-pos i t ive  granules o b s e r v e d  in meta l  cells m a y  be 
only  some sugars. The accumula t ion  of these  granules in 
C 4 in the  meta l  cells appears  to be character is t ic  of the  
decapods  so far  s tud ied ;  t h e y  are comple te ly  w i t h d r a w n  
dur ing D 0. But  in cancer  a the  level of glycogen con- 
t inuous ly  increases dur ing the  early p a r t  of s tage D as 
well. In  Paratelphusa the  PAS-pos i t ive  subs tances  reap- 
pear  dur ing  the  la t t e r  pa r t  of proecdysis  (D2-Da), pos- 
sibly due to be convers ion of l ipid into sugars to  be uti l ized 
for the  fo rma t ion  of chit in.  Hepa topanc rea t i c  sugar  dis- 
appears  f rom D 4 to  C~, a feature  associated wi th  cnt icular  
secretion.  The convers ion of lipid into glycogen and  then  
to  glucose for ut i l izat ion in chi t in  fo rma t ion  has  also 
been recorded by  PASSANO 1. I t  seems t h a t  some hormona l  
pr inciple  of the  eyes ta lk  is responsible  for the  changes  

t ak ing  place in the  metabo l i sm of these  sugars wi th in  
the  hepa topancreas .  This could be expected ,  because the  
whole p h e n o m e n o n  is re la ted to the  ecdysial  cycle. I t  
also explains  t he  wi thdrawa l  of PAS-pos i t ive  subs tances  
f rom the  meta l  cells in C 4 individuals  on abla t ion  of the  
ocular  peduncles .  However ,  i t  m a y  be no ted  t h a t  SCHWABE, 
SCHEER and SCHEER ~ found t h a t  s imilar  opera t ions  on 
stage C Palinurus brough t  for th  no change  in the  glycogen 
co n t en t  of the  hepa topancreas .  

The decrease in the  lipid con ten t  of t he  hepa topanc reas  
t owards  the  late  p remou l t  opposed to C 4 (Table) is pos- 
sibly due to  t he  rapid  convers ion of l ipids into sugars 
to be uti l ized for chi t in  format ion.  E v e n  af ter  ecdysis,  
the  to ta l  a m o u n t  of lipid in the  h ep a t o p an c rea s  goes 
down unt i l  s tage  C a . The sugars p roduced  by  th is  con- 
vers ion m a y  be used for the  ch i t in iza t ion  of the  endo- 
cuticle, a view in keeping wi th  the  observa t ions  of PAS- 
SANO ~ on cancer  5. 

Rdsumd. E t u d e  des changemen t s  cycl iques observ6s 
dans  les h y d r a t e s  de carbone et  les l ipides con tenus  dans  
l ' h6pa topancreas  du crabe Paratelphusa hydrodromus pen- 
d a n t  le cycle de mue. 
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Postmoult Early Intermoult Premoult 
A-B intermoult C a D 

CI-C 3 

% of 
lipid 58 =L 5.8 (4) 25.8 :t= 3.08 (4) 67.82-t= 5.36 (6) 49.93 =L 8.61 (4) 

The numbers in parentheses indicate the numbers of animals. 
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D o s i s - W i r k u n g s - B e z i e h u n g e n  z w i s c h e n  K o r o n a r d u r c h f l u s s  u n d  H e r z f r e q u e n z  f i ir  A d e n o s i n  

DRURY und  SZENT-GY6RGu 1 beschr ieben 1929 die 
Wi rkung  yon  Adenosin  am S/iugetierherzen.  Neben  einem 
Anst ieg  des Koronardurchf lusses  kam es mi t  h6heren  
Dosen zu einer  S inusbradykard ie ,  zu [3berlei tungsst6run-  
gen und  zu e inem artr ioventrikul~tren Block. Wegen  
seiner n u t  kurz andaue rnden  koronare rwe i t e rnden  Wir-  
kung h a t  Adenosin  j edoch keinen E ingang  in die Therapie  
gefunden,  jedoch wird ihm in Z u s a m m e n h a n g  mi t  der  
ko ronare rwe i t e rnden  Wi rkung  der  Korona rd i l a t a to ren  
Dipyr idamol  und  H e x o b e n d i n  grosse Bedeu tung  zu- 
gemessen.  Adenosin  wird  als die eigentl iche koronar-  
e rwei te rnde  Subs tanz  angesehen.  Es wird  angenommen ,  
dass die Wi rkung  auf  einer Ver l angsamung  der  Elimi-  
na t ion  von  Adenos in  be ruh t  2-6. Da Adenos in  n ich t  nur  
die Koronar i en  dilatiert ,  sondern  such  die Erregungs-  
le i tung blockiert ,  schien es r ichtig,  die Abh~tngigkeit der  
be iden  Gr6ssen von der  Adenosindosis  kennenzulernen.  

Methode. Die Versuche zur B e s t i m m u n g  der  Dosis-Wir-  
kungs-Bez iehung  zwischen Koronardurchf luss  und Fre-  
quenz  wurden  am isoliert  sch lagenden  Herzen  nach LAN- 
GENOORFF 7 durchgef i ihr t .  Bei e inem Teil der  Versuche  
wurde  der  linke Ventr ikel  gefenster t .  Mit  Hilfe eines 

G u m m i k a t h e t e r s  wurde  Fliissigkeit  abgesaugt ,  die sich 
eventue l l  bei Insuff iz ienz der  A o r t en k l ap p en  im l inken 
Vent r ike l  a n s a m m e l t  und  dadurch  einen e rh6h ten  Koro-  
nardurchf luss  vort / iuscht .  E in  Vergleich dieser  Versuche 
m i t  j enen  ohne Absaugen  ergab jedoch  keinerlei  Un te r -  
schiede. In  die d e m  Herzen  zus t r6mende  Perfusionsfli is-  
sigkeit  wurde  a l te rn ie rend  0,5 ml  NaC1 ohne  Adenosin  
und  0,5 ml  NaC1 mi t  Adenosin  in s te igender  Konzen t r a -  
t ion gegeben.  Die Adenos indosen  be t rugen  0,1, 0,3, 0,5, 
1,0, 3,0, 5,0, 10,0 und  30,0 gg/kg K6rpe rgewich t  des 
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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  

2 0 0 [  g0r0na~UFChtlg8 
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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  

a N. W. SHOCK, A. Rev. Physiol, 23, 97 (1961). 
M. JELiNKOV~-TENoROV~ and Z. HRI~ZA, Gerontologia 7, 168 
(1963). 

a E. STUCHLiKOVX, J. HRU~KOVA, Z. HR~ZA, 3{. JELINKOV/~, 
P. NOVAK and K. SOUKUPOVA, Expl Geront. 2, 15 (1966). 

4 I-I. ALTSCHULER, M. LIEBERSON and J. J. SPITZER, Experientia 18, 
1 (1962). 

5 W. BENJAMIN, A. GELLHORN, M, WAGNER and H. KUNI/EL, Am. J. 
Physiol. 201, 540 (1961). 

S M. JELiNKOV$,, M. MYSLIVE~KOVA and Z. HR6ZA, Physiologia 
bohemoslov. 14, 146 (1965). 
M. RODBELL, in Adipose Tissue, Handbook o] Physiology (Ed. A. E. 
RENOLD and G. F. CAHILL JR. (Willianls and Wilkins Company, 
Baltimore 1965), section 5. 

s M. RODBELL, J. biol. Chem. 239, 375 (1964). 
9 V. P. DOLE, J. clin. Invest. 35, 150 (1956). 


