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der  E s t e r f r a k t i o n  yon  Choles te r in  sowie der  K o n z e n t r a -  
t i on  yon  Lyso lec i th in  bei  l e ich te r  E r h G h u n g  der  Lec i th in -  
f r ak t i on  d e u t e n  auf  eine H e m m u n g  des p l a s m a t i s c h e n  
Acy l t r ans fe r s  a u c h  be i  der  l e i ch ten  G a l a k t o s a m i n h e p a t o -  
se h in .  Hierf i i r  sp r i ch t  weiter ,  dass  Lyso lec i th in  auf  d e m  
t t G h e p u n k t  der  LeberschSAigung s t a t i s t i s ch  s i gn i i i kan t  
gegen i iber  d e m  Bas i sko l l ek t iv  e rn ied r ig t  is t  u n d  zu d iesem 
Z e i t p u n k t  pos i t iv  m i t  d e m  v e r e s t e r t e n  Choles te r in  korre-  
l iert .  

E ine  we i t e rgehende  Ana lyse  der  Ergebn i s se  zeigt  j edoch,  
dass  n e b e n  d e m  v e r m i n d e r t e n  A c y l t r a n s f e r  a u c h  ande re  
gestGrte R e g u l a t i o n s m e c h a n i s m e n  fiir den  Abfa l l  des ver-  
e s t e r t en  Choles ter ins  v e r a n t w o r t l i c h  sein miissen.  \ u  die  
F igu r  zeigt,  n i m m t  zwar  das  Molverh~il tnis zwisehen Lyso-  
lec i th in  und  G e s a m t a c y l p h o s p h a t i d y l c h o l i n  ab, das  mola re  
K o n z e n t r a t i o n s v e r h S J t n i s  zwischen  E s t e r f r a k t i o n  u n d  Ge- 
s a m t c h o l e s t e r i n  dagegen  zu. H ie rbe i  s ind auf  d e m  H6he-  
p u n k t  der  I n t o x i k a t i o n  die U n t e r s c h i e d e  der  be iden  mola-  
r en  Q u o t i e n t e n  a m  grGssten. 

Die vo r l i egenden  Ergebnisse ,  r e l a t i ve  E r n i e d r i g u n g  von  
Lyso lec i th in  bei  r e l a t i ve r  E r h G h u n g  yon  Cho les te r ines te rn  
in1 R a t t e n s e r u m ,  s~.ehen n u r  d a n n  n i c h t  im W i d e r s p r u c h  
zu e iner  g le ichzei t igen  H e m m u n g  des p l a s m a t i s c h e n  Acyl-  
t ransfers ,  w e n n  m a n  ber i icks ich t ig t ,  dass  die Choles te r in-  
es ter  des P l a s m a s  n i c h t  ausschl iess l ich im B l u t p l a s m a  syn-  
t h e t i s i e r t  werden,  sonde r n  a u c h  a n d e r e n  e x t r a p l a s m a t i -  
schen  Quel len  e n t s t a m m e n .  N a c h  neue r en  U n t e r s u c h u n -  
gen yon  SWELL u n d  LAw 9 wi rd  Choles te r in  a u c h  in der  
R a t t e n l e b e r  durc t l  ein ~thnliches E n z y m s y s t e m  zu den  im 

B l u t p l a s m a  v o r k o m m e n d e n  F r a k t i o n e n  veres te r t .  Aus den  
i m  Pe r fu s ionsve r such  g e w o n n e n e n  E rgebn i s s en  geh t  her-  
vor,  das  die in  der  Lebe r  s y n t h e t i s i e r t e n  Choles te r ines te r  
ins P e r f u s a t  abgegeben  werden.  Die B e d e u t u n g  des hepa-  
t i s chen  Syn theseweges  der  P l a s m a c h o l e s t e r i n e s t e r  i s t  zur  
Zei t  noch  u n b e k a n n t .  

Summary. After  single i.p. app l i ca t ion  of 300 m g / k g  
D-ga lac tosamine -hydroch lo r ide  in ma le  c o n v e n t i o n a l  Wi-  
s t a r - I I - r a t s ,  t h e  c o n c e n t r a t i o n  of se rum choles te ro l  es ters  
a n d  se rum lyso lec i th in  decreases  in  s t a t i s t i ca l  s ignif icance,  
s e rum lec i th in  increases  s l ight ly .  Because  t he  r e l a t i on  of 
es ter i f ied se rum choles tero l  to  t o t a l  s e rum choles terol  
increases,  i t  m a y  be  t h a t  t h e  s ign i f i can t  decrease  of t h e  
choles tero l  es ter  f ract ion,  i nduced  b y  t h e  s l igh t  galactos-  
amine- l ive r  in ju ry ,  is no t  on ly  effected b y  t r a n s a c y l a t i o n -  
i n h i b i t i o n  in p lasma.  
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Influence of Temperature on the Sensitivity of Adrenergic fl-Receptors 

E x p e r i m e n t s  on  i s o l a t e d  r a b b i t  i l eum and  gu inea-p ig  
t r a c h e a l  chain ,  us ing  t h e  c a t e c h o l a m i n e  i soprena l ine  as 
wel l  as t h e  resorc in  d e r i v a t i v e  T h  1165a, showed  on t h e  
i l eum a sh i f t  of t h e i r  dose- response  curves  to  t h e  r i g h t  b y  
increas ing  t h e  t e m p e r a t u r e ,  i n d i c a t i n g  a d i m i n u t i o n  of 
t he i r  a f f in i ty  1. On t he  t r achea ,  on  t he  con t r a ry ,  t he  af- 
f in i ty  of i soprena l ine  was decreased  to a cons ide rab ly  
smal le r  degree, whereas  t h a t  of T h  1165 a ( h y d r o x y p h e n y l -  
o rc iprena l ine)  was  n o t  changed  a t  all~. 

I n  e x p e r i m e n t s  on  i so la ted  e lec t r ica l ly  d r i v e n  lef t  a t r i a  
of t h e  guinea-pig,  t he  e l eva t i on  of t h e  t e m p e r a t u r e  
resu l ted  in a decrease  of t h e  af f in i t ies  of i soprena l ine  as 
well  as of T h  1165a  a n d  f u r t h e r m o r e  also of t he  resorc in  
d e r i v a t i v e  o rc ip rena l ine  ~. 

Since on  t he  a t r i u m  t he  a f f in i ty  of all  t h r e e  s y m p a t h o -  
m i m e t i c  d rugs  was d i m i n i s h e d  b y  increas ing  t he  t e m p e r a -  
t u r e  in  a s imi la r  m a n n e r ,  whi le  on  t h e  t r a c h e a l  cha in  t h a t  
of t he  resorc in  d e r i v a t i v e  T h  1165 a showed  no a l t e ra t ion ,  
we were i n t e r e s t ed  to f ind  o u t  w h e t h e r  t h e  resorc in  con- 
f i gu ra t i on  is respons ib le  for  th i s  change  in s ens i t i v i t y  or 
t he  p r o l o n g a t i o n  of t he  side chain .  Therefore ,  we in- 
v e s t i g a t e d  t he  resorc in  ana logue  of i soprenal ine ,  n a m e l y  
orc iprenal ine .  

Methods and material. The  e x p e r i m e n t s  were pe r fo rmed  
on t he  i so la ted  i l eum of r a b b i t  and  t h e  t r a c h e a l  cha in  
p r e p a r a t i o n  of gu inea-p ig  as descr ibed  in a r ecen t  p a p e r  
a t  25 ~ 33 ~ 37 ~ and  42~ 1. The  p r e p a r a t i o n s  were k e p t  ill 
Krebs-Hen seleit  so lu t ion  c o n t a i n i n g  p h e n t o l a m i n e  2 • 10-7 
g /ml  in  order  to  b lock  t h e  e - receptors  a. On i l eum t h e  
dose-response  curves  of o rc ip rena l ine  were car r ied  ou t  b y  
a d d i n g  single doses. On t h e  t r a c h e a l  cha in  t h e y  were m a d e  
in a c u m u l a t i v e  m a n n e r  1. The  t r a c h e a l  cha in  was  con- 
t r a c t e d  b e f o r e h a n d  b y  a d d i n g  c a r b a c h o l  10-~ g /ml  to  t he  
b a t h .  The  c o n c e n t r a t i o n s  of g iven  effects  4 a n d  p D  2- 
va lues  5 (mean  • S.E.) are ca lcula ted .  S ign i f i can t  dif- 
ferences  are ca lcu la ted  b y  m e a n s  of S t u d e n t ' s  t- test .  

1 j .  WAGNER, D. REINHARDT and H. J. SCHUMANN, Archs. int. Phar- 
macodyn. 197, 290 (1972). 

2 D. REINHARDT, J. WAGNER and H. J. SCHt~MAN~, Naunyn-Schmie- 
debergs Archs. Pharmac. 275, 95 (1972). 

3 R.F.  FURCHGOTT, Ann. N.Y. Acad. Sci. 739, 553 (1967). 
4 E. J. ARIENS, Molecular Pharmacology I (Academic Press, New 

York 1964). 
5 j .  M. VAN Rossu~, Archs. int. Pharmacodyn. 743, 299 (1963). 

Temperature dependency of pD2-values for orciprenaline on ileum and tracheal chain 

Temperature (~ 
25 ~ 33 ~ 

Ileum 5.71 4- 0.12 (6) 5.00 ~ 0.14 (4)a 
Tracheal chain 6.48 -4- 0.09 (4) 6.40 zt~ 0.13 (6) 

37 ~ 

4.80 ~= 0.11 (4) 

42 ~ 

6.49 ~ 0.06 (8) 

a p < 0.01 significant difference in comparison with the lower temperature. 
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Result. On i leum the  e l eva t ion  of the  t e m p e r a t u r e  f rom 
25 ~ to  33~ resu l ted  in a p r o n o u n c e d  sh i f t  of t he  dose- 
response  cu rve  of o rc ip rena l ine  to t he  r ight ,  whereas  a 
f u r t h e r  increase  of t he  t e m p e r a t u r e  to  37 ~ did  no t  cause  
a f u r t h e r  sh i f t  (Figure).  This  d i m i n u t i o n  of t he  a f f in i ty  
of o rc ip rena l ine  is i n d i c a t e d  b y  t he  p D r v a l u e s  (Table).  
The  pD2~value 5.0 a t  33 ~ is s ign i f i can t ly  lower t h a n  t h a t  
of 5.71 a t  25~ The  r e l a t ive ly  smal l  d i f ference of t em-  
p e r a t u r e  f rom 33~ to  37~ did  no t  a l t e r  t he  af f in i ty .  
A t  42 ~ t he  loss of a f f in i ty  was so h igh  t h a t  i t  was im- 
possible  to  get t he  requ i red  a m o u n t s  of o rc ip rena l ine  dis- 
solved.  - The  e l eva t ion  of t e m p e r a t u r e  f rom 25 ~ to 37 ~ 
decreased  t he  a f f in i ty  of t he  resorc in  T h  1165a f rom 
6.46 • 0.06 (n ~ 6) to  5.87 ~ 0.06 (n = 8). 

On t he  t r a c h e a l  cha in  t he  t e m p e r a t u r e  was w i t h o u t  a n y  
inf luence  on  t he  dose-response  cu rve  of o rc ip rena l ine  as 
well  as on  i t s  p D r v a l u e s  (Figure  a n d  Table) .  Likewise  t h e  
a f f in i ty  of T h  1165a was no t  changed ,  as is i nd ica t ed  b y  
t he  p D r v a l u e  of 8.13 =~ 0.09 (n = 7) a t  25~ a n d  8.05 
0.07 (n = 5) a t  42 ~ 

Discussion. The  p r e s en t  resul t s  show t h a t  on  i l eum the  
effect  of o rc ip rena l ine  is also d e p e n d e n t  on t he  t e m p e r a -  
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ture ,  as are t he  effects of i soprena l ine  and  of T h  1165a.  
On t he  t r a c h e a l  chain,  on  t he  con t ra ry ,  t h e  a f f in i ty  of 
o rc ip rena l ine  is no t  inf luenced  b y  inc reas ing  t he  t e m -  
pe ra tu re .  The  resorcin  de r i va t i ve s  T h  1165a  and  orci- 
p rena l ine  show the  same effects on  b o t h  organs,  i l eum 
and  t r a c h e a l  chain,  u n d e r  t he  inf luence  of t e m p e r a t u r e  
a l t e ra t ion .  This  obse rva t i on  impl ies  t h a t  t he  resorc in  
conf igu ra t ion  d e t e r m i n e s  t he  b e h a v i o u r  of b o t h  agen t s  
and  t h a t  t he  p ro longa t i on  of t he  side cha in  in t he  case of 
T h  1165 a is exc lus ive ly  respons ib le  for  the  20 to  40 t imes  
h ighe r  a f f in i ty  o b t a i n e d  for T h  1165a c o m p a r e d  w i t h  
o rc ip rena l ine  on  i l eum and  t rachea .  

The  d i f fe ren t  respons iveness  of t he  t r a c h e a  on  t he  one 
h a n d  and  i l eum on t he  o t h e r  to  t he  ddrenerg ic  drugs  
u n d e r  t h e  cond i t ions  of t e m p e r a t u r e  changes  m i g h t  be  
exp la ined  b y  resul t s  f rom our  l a b o r a t o r y  us ing  t he  
me tabo l i c  i n h i b i t o r  iodoacet ic  acid (IAA). I A A  was able  
to  re-sh i f t  t he  dose-response  curves  of al l  t h r ee  a m i n e s  
m e n t i o n e d  to t he  lef t  on  i l eum b u t  no t  on  t r achea ,  
i nd i ca t i ng  a r e l a t i ve ly  low m e t a b o l i c  a c t i v i t y  of t he  
t r a c h e a  and  a h ighe r  one of t he  i leum% T e m p e r a t u r e  in-  
crease would,  therefore ,  be  expec t ed  to  s t i m u l a t e  t he  
m e t a b o l i s m  to  a m u c h  h igher  degree in t h e  i l eum t h a n  in 
the  t r achea .  Consequent ly ,  t he  obse rved  loss of a f f in i ty  
for amines  in  t he  i l eum m i g h t  be  due  to  changes  of t he  
in t r ace l lu la r  p i t .  I f  our  a s s u m p t i o n  is cor rec t  lower ing  of 
t he  ex t race l lu la r  p H  in t he  t r a c h e a  should  lead to  lower ing  
of the  in t r ace l lu l a r  p H  and  c o n c o m i t a n t l y  to  a d i m i n i s h e d  
a f f in i ty  of t he  amines .  Such  a d imin i shed  a f f in i ty  could 
indeed  be  o b t a i n e d  a f t e r  lower ing  of t he  ex t r ace l lu l a r  
p H  6, t h u s  i n d i c a t i n g  t he  i m p o r t a n c e  of t he  me tabo l i c  
a c t i v i t y  of t he  o rgans  for the  s ens i t i v i t y  of the /%recep tors .  

Zusammen/assung. Versuche  a m  I l e u m  des K a n i n c h e n s  
und  der  T r a c h e a  des Meerschweinchens  m i t  d e m  Resorc in-  
d e r i v a t  Orc ip rena l in  7 bei  25 bis  42 ~ f i ih r ten  zu fo lgenden  
Ergebn i s sen  : T e m p e r a t u r e r h 6 h u n g  v e r m i n d e r t e  a m  I l e u m  
die Af f in i t g t  des Orc iprenal ins ,  an  der  T r a c h e a  dagegen  
wa r  sie ohne  Einf luss  s. 

J. WAGNER, ~). I~EINHARDT and H. J. SCII/.)MANN 

Pharmacological Institute, Klinikum Essen o/ the 
Ruhr-University, Hu/elandstr. 55 
D-43 Essen (Germany), 7d April 7972. 

Inf luence  of t e m p e r a t u r e  changes  on  the  dose-response curves  of or- 
c ip rena l ine  on t r a c h e a  a n d  i leum. On  t r a c h e a l  c h a i n  ( 0 - - 0 )  the  in-  
c rease  of t e m p e r a t u r e  f rom 25 ~ u p  to 42 ~ did  no t  a l te r  the  dose-re-  
sponse  curve  of orc iprenal ine .  No te  the  s t r o n g  shif t  to the  r i g h t  in the  
case of i l eum (�9 - -  �9 b y  inc reas ing  t e m p e r a t u r e . ( N u m b e r s  of exper i -  
m e n t s  are  iden t ica l  wi th  those  g iven  in  the  Table) .  

6 H . J .  SCHOMANN, J .  WAONER a n d  D. REINHARDT, N a u n y n - S c h m i e -  
debergs  Arch .  P h a r m a c .  275, 105 (1972). 
O u r  t h a n k s  a re  due  to Dr.  A. ENGI~LttARDT, B o e h r i n g e r  u n d  Sohn ,  
Inge lhe im,  for  the  generous  gi f t  of o rc iprena l ine .  

s We are  g ra t e fu l  to Mrs. GABRIELE GRAF or  skilful t echn ica l  assist-  
a u c e .  

Long Term Retention of Colloidal Thor ium Dioxide 

Colloidal t h o r i u m  dioxide  ( T h Q )  can  be  used as a 
c o n t r a s t  m e d i u m  in r a d i o g r a p h y  and  has  been  especial ly  
effect ive  in d e m o n s t r a t i n g  l y m p h a t i c  m o v e m e n t s  and  
d ra inage  in a m p h i b i a n s  1. Colloidal t h o r i u m  dioxide  is 
also useful  as a t r ace r  s u b s t a n c e  ill u l t r a s t r u c t u r a l  s tud ies  
owing to i t s  easi ly iden t i f i ab le  e lec t ron-dense  appear -  
ance  2-~ I t  is wel l  e s t ab l i shed  in a n u r a n s  1 and  in m a m -  
mals  inc lud ing  m a n  t h a t  in jec ted  col loidal  ThO2 is r ap id ly  
r e m o v e d  f rom the  c i rcu la t ing  f luids and  t a k e n  up  b y  t he  
r e t i cu lo -endo the l i a l  s y s t e m  (RES) ,  in  p a r t i c u l a r  b y  phago-  
cyt ic  cells of the  l iver  a n d  spleen S' s. W i t h  r ad i oac t i ve  

in the Liver and Spleen of X e n o p u s  l a e v i s  Daudin 

t r ace r s  such  as ThO 2 t h a t  h a v e  a slow biological  half-life,  
p ro longed  depos i t ion  in cells of t he  R E S  can  resu l t  
e v e n t u a l l y  in  a carc inogenic  response  6. An  e x p e r i m e n t  
was  the re fore  pe r fo rmed  to d e t e r m i n e  t he  long t e r m  
r e t e n t i o n  capac i t ies  of l iver  and  spleen in y o u n g  Xenopus 
frogs rece iv ing  a single in j ec t ion  of col loidal  ThO~ in v iew 
of t he  fac t  t h a t  these  a n i m a l s  possess a r e l a t ive ly  s imple  
R E S  even  in compar i son  w i t h  o the r  c o m m o n  a n u r a n  
genera  7. 

Material and methods. 50 smal l  Xenopus laevis frogs, 
30-40 m m  s n o u t / v e n t  length ,  we igh ing  on ave rage  2.65 g, 


