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special  i m p o r t a n c e  is t he  f i nd ing  t h a t  2.6 m M  excess Ca 
p roduced  an  increase  in t h e  o u t p u t  of 5 -HT to  a level  of 
1.03 • 0.29 ng  pe r  30 m i n  in te rva l ,  whereas  10.4 m M  
excess Ca caused  a n  even  g rea t e r  re lease of th i s  a m i n e  to  
a level  of 1.65 • 0.35 ng  pe r  30 rain.  W i t h i n  those  si tes 
a t  wh ich  Ca evoked  a n  increase  in  t h e  release of 5-HT, 
phys io logica l  a n d  b e h a v i o r a l  changes  in some ins tances  
a c c o m p a n i e d  t h e  e l eva ted  a c t i v i t y  of 5-HT. Fo r  ins tance ,  
t he  ca ts  o f ten  b e c a m e  drowsy,  occas ional ly  slept ,  or t h e i r  
b o d y  t e m p e r a t u r e  decl ined a n d  v a s o d i l a t a t i o n  occurred.  

I n  c o n t r a s t  to  t he  resu l t s  of e x p e r i m e n t s  w i t h  b r a i n  
slices 9, our  resu l t s  o b t a i n e d  w i t h  u n a n e s t h e t i z e d  ca ts  show 
t h a t  a d i rec t  r e l a t ionsh ip  exists  b e t w e e n  t he  level  of 
ex t r ace l lu l a r  ions a n d  t h e  release of 5 -HT in t h e  cen t r a l  

Release of 5-HT expressed in ng per 30 min interval 
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5-HT 5-HT 5-HT 
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ne rvous  sys tem.  Th i s  cor responds  to  t h e  r e l a t i onsh ip  
found  b e t w e e n  t he  c o n c e n t r a t i o n  of Ca a n d  t h e  release 
of n o r a d r e n a l i n e  a n d  ace ty lcho l ine  in t he  pe r iphe ra l  
ne rvous  sys tem.  Moreover ,  t h e  o u t p u t  of 5 -HT in t he  
h y p o t h a l a m u s  is d e p e n d e n t  u p o n  Ca in m u c h  t he  same  
way  as t he  release of ace ty lcho l ine  is d e p e n d e n t  u p o n  th i s  
ion w i t h i n  t he  cerebra l  cor tex  ~~ T a k e n  toge ther ,  these  
resu l t s  sugges t  t h a t  a n  ionic m e c h a n i s m  is r equ i red  for  
t h e  synap t i c  release of 5 -HT in t he  b r a i n - s t e m  a n d  t h e y  
s u p p o r t  ~ur ther  the  possible  t r a n s m i t t e r  role for t h i s  
biogenic  amine .  

Zusammen/assung. K a l z i u m - I o n e n  w u r d e n  mi t t e l s  loka-  
ler Per fus ion  i m  H y p o t h a l a m u s  yon  K a t z e n  v e r m e h r t .  
Der  5 - H T - G e h a l t  de r  Durchs t r6mungs f l i i s s igke i t  n a h m  
im Verh~ l tn i s  zu r  K o n z e n t r a t i o n  der  K a l z i u m - I o n e n  zu. 
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Values are given as averages -- the standard error for the sites at 
which 5-HT output increased above the control level, remained 
unchanged, or decreased during the perfusion with a Krebs-Henseleit 
solution containing excess Ca. ~ Significantly different from control 
at 0.01 level. ~ Significantly different from control at 0.05 level. 
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Totale  P lasmac learance  von Na[51Cr-NDTA] und 

Die t 3 e s t i m m u n g  der  glomerulS~ren F i l t r a t i o n  mi t t e l s  
des s o g e n a n n t e n  ~s teady  s t a t e -Clea rance~-Ver fahrens  
s tSsst  bei  R a t t e n  auf  t e chn i sche  Schwier igkei ten .  I n  
vor l i egender  A r b e i t  wi rd  geprtif t ,  ob  die s o g e n a n n t e  
(~slope~-Methode u n d  das  robus t e  Cr-Chela t  des _~thylen- 
d i a m i n t e t r a a c e t a t s  (NaE51Cr-~DTA~), das  bei  Menschen  
zur  Messung  der  glomerulS~ren F i l t r a t i o n  b e n u t z t  wi rd  1-~, 
hierf i i r  in  F rage  k o m m e n .  Z u m  Vergle ich  wurde  I n u l i n  
herangezogen ,  das  n u r  g lomeru l~r  ausgesch ieden  u n d  
dessen to t a l e  P l a s m a c l e a r a n c e  m i t  seiner  r ena l en  Clear- 
ance  g le ichgese tz t  wird.  

Weib l i che  A l b i n o r a t t e n  m i t  e inem K 6 r p e r g e w i c h t  yon  
185-200 g w u r d e n  i.v. m i t  Inul in-*4C-Carboxyls/ iure 
(1,1 rag, 3 gci) bzw. S~Cr-ADTA (5-15 ~zg, 3-10 ~zei) 
in j iz ie r t  u n d  zu ve r sch i edenen  Z e i t p u n k t e n  seziert .  Den  
5~Cr-Gehalt des P lasmas ,  de r  Organe  u n d  des Gesamt -  
k6rpe r s  b e s t i m m t e n  w i t  m i t t e l s  eines 7 -Spek t rome te r s ,  
die 14C-Aktivi tgt  des P l a s m a s  i m  Fl i i ss igkei tssz int i l la-  
t o r  ~. k u s  der  F igu r  is t  der  Ver lau f  der  P l a s m a k o n z e n t r a -  
t ion  u n d  G a n z k 6 r p e r a k t i v i t g t  der  S u b s t a n z e n  zu ersehen.  
Die Da ten ,  die zur  B e r e c h n u n g  der  t o t a l e n  P l a s m a -  
c learance  I i ihr ten ,  s ind  in de r  Tabel le  angegeben .  

Die Zei tabh~tngigkei t  der  P l a s m a k o n z e n t r a t i o n  yon  
14C u n d  51Cr lgsst  s ich d u r c h  die S m m n e  yon  zwei expo-  
nen t i e l l en  T e r m s  wiedergeben .  D a  der  zwei te  T e r m  n u r  
ca. 0 ,1% der  schnel l  ausgesch iedenen  F r a k t i o n  a u s m a c h t ,  
k a n n  er ve rnach lgs s ig t  u n d  der  V e r d f i n n u n g s r a u m  sowie 
die t o t a l e  P l a s m a c l e a r a n c e  aus  den  W e r t e n  fiir 51Cr-ADTA 
bis zu 120 m i n  n n d  fiir Inul in-l~C bis  zu 90 m i n  b e r e c h n e t  
werden  (Tabelle).  Der  geringfi igige U n t e r s c h i e d  zwischen 
der  b io logischen  H a l b w e r t s z e i t  (Tv=) yon  Inulin-14C u n d  

Inulin-14C bei Ratten 

5~Cr-ADTA h a t  eine S ign i f ikanzwahrsche in l i chke i t  yon  
0,03; V e r d t i n n u n g s r a u m  u n d  to t a l e  P l a s m a c l e a r a n c e  
dagegen  s ind n i c h t  s ign i f ikan t  verschieden .  W a s  die 
Aussche idung  yon  s~Cr-ADTA aus  d e m  g e s a m t e n  K 6 r p e r  
bet r i f f t ,  so is t  die T�89 der  e r s ten  E x p o n e n t i e l l e n  m i t  
de r  P l a s m a c l e a r a n c e  p r a k t i s c h  iden t l s ch  (Figur).  N a c h  
24 h is t  der  51Cr-Gehalt der  Organe  ger ing;  er b e t r g g t  in  
Lebe r  u n d  Niere  0,35 bzw. 0 ,15% der  51Cr-Dosis. Der  a n  
die B lu tze l l en  g e b u n d e n e  51Cr-Anteil is t  in  den  e r s ten  
S t u n d e n  zn vernachl / iss igen,  b e t r g g t  n a c h  2 4 h  j edoch  
r u n d  50% der  G e s a m t b l u t a k t i v i t g t .  Die  Frage ,  was  d e m  
l a n g s a m e n  T e r m  der  P l a s m a c l e a r a n c e  urs / ichl ich zu- 
g r u n d e  liegt, lassen wir  offen. R a d i o c h e m i s c h e  Ver-  
u n r e i n i g u n g e n  u n d  - im  Fal le  yon  J~DTA - n i c h t  che- 
l ier tes  51Cr k 6 n n t e n  dabe i  eine Rol le  spielen. 

D a  die t o t a l e  P l a s m a c l e a r a n c e  yon  51Cr-ADTA m i t  
der  des Inu l in s  i i b e r e i n s t i m m t  u n d  da  we i t e rh in  unsere  
m i t  der  ~cslope,,-Methode e r h a l t e n e n  W e r t e  fiir die t o t a l e  
P l a s m a c l e a r a n c e  m i t  den  u n t e r  , s t eady  state,~ B e d i n g u n g e n  
g e w o n n e n e n  D a t e n  (0,7-1,1 m l  • m i n  -1 • 100 g- l )  i iber- 
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e i n s t i m m e n  7-1~ k a n n  die <~slope~>-Methode m i t  5:tCr- 
A D T A  fiir die B e s t i m m u n g  der  glomerul&ren F i l t r a t i o n  
der  R a t t e  v e r w e n d e t  werden.  Da  die T�89 des e r s t en  
exponen t i e l l en  T e r m s  fiir P l a s m a  u n d  G e s a m t k 6 r p e r  
p r a k t i s c h  iden t i sch  sind, k 6 n n t e  auch  die B e s t i m m u n g  
yon  s~Cr i m  G e s a m t k 6 r p e r  als o r i en t i e r ende r  u n d  m i t  
ger inger  Bee in t r / t ch t igung  de r  R a t t e n  v e r b u n d e n e r  Tes t  
fiir die G l o m e r u l u m f u n k t i o n  he rangezogen  werden.  

Inulill-14C Na[SICr-XDTA] 

Co [% xml  -~] 2,43 (2,10-2,80) 2,11 (1,90-2,36) 
V [ml x 100 g-~] 22,24 (19,30-25,74) 25,62 (22,90-28,45) 
T~/2 [mini 18,0 (16,8-19,4) 20,2 (19,2-21,5) 
P [ml X rain -1 x 100 g-l] 0,86 (0,74-0,99) 0,88 (0,79-0,98) 

100 

l 1 

o~ o o~c in l m[ Plasma 
~slcr in lm[ Plasma 

O, Ol .S~crim gesamten KOrper 

TJ--455 N[n 

0,0004 i i ' I'Z I; iO ' Z', 
S1und~n 

Zeitliche Abnahme der P]asmakonzentration yon Inulin-l~C und 
51Cr-~-DTA (Mittelwerte von je 5 Tieren) und des 51Cr-Gehalts des 
gesamten KSrpers (Mittelwerte yon je 5-10 Tieren). T1/2, biologische 
Halbwertszeit. 

Co, Plasmakonzentration extrapoliert Iiir T = 0 ; 
10 4 

V, -- Verdiinnungsr aum; 
Co • K6rpergewieht 

Tl/z, biologische Halbwertszeit; 
0,693 V 

P, = totale Plasmaelearance. 
T1/2 

Die Mutungsgrenzen (P = 0,05) sind in Klammern angeffihrt. 

Summary. P l a s m a c l e a r a n c e  a n d  whole  b o d y  r e t e n t i o n  
of Na[ s lCr -EDTA)  a n d  of inulin-14C h a v e  been  d e t e r m i n e d  
in h e a l t h y  ra ts .  The  t o t a l  p l a s m a c l e a r a n c e  of b o t h  
c o m p o u n d s  is iden t i ca l  and  cor responds  to  t he  va lue  of 
g lomeru la r  f i l t r a t i on  ra t e  in  r a t s  as d e t e r m i n e d  u n d e r  
s t e a d y - s t a t e  condi t ions .  
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A n  I n h i b i t o r y  A c t i o n  of C a e r u l e i n  on  t h e  I s o l a t e d  

Caerule in  possesses a powerfu l  spasmogen ic  ac t ion  on  
isola ted p r e p a r a t i o n  of t he  ga s t r o i n t e s t i na l  t r a c t  of 
severa l  l a b o r a t o r y  animals .  On t h e  gu inea-p ig  i leum, th i s  
ac t ion  was obse rved  b y  BERTACCINI et  al. I and  more  
t h o r o u g h l y  s tud ied  b y  CRI~MA (personal  com m un i ca t i on ) .  
I n  th i s  p r e p a r a t i o n  t he  t h r e sho ld  dose of caerule in  seems 
to  be lower t h a n  t h a t  of h i s t amine ,  even  if t he  l a t t e r  
induces  a s t ronger  c o n t r a c t i o n  a t  t h e  h i ghes t  doses. 

F u r t h e r m o r e ,  t he  spasmogen ic  ac t ion  of t h e  2 d rugs  
differs in  t h a t  t h e  pep t ide ,  besides  el ici t ing a n  increase  
in tone ,  also p roduces  a n  increase  in r h y t h m i c  m o v e m e n t s  
of t h e  organ.  

I n  t he  course of e x p e r i m e n t s  conce rn ing  t he  i n t e r ac t i ons  
b e t w e e n  caeru le in  a n d  h i s t a m i n e  on  t h e  guinea-p ig  i l eum 
in v i t ro ,  a n  i n t e r e s t i ng  p h e n o m e n o n  wh ich  is s u m m a r i z e d  
in F igu re  1 was observed .  

Caerulein,  wh ich  h a d  t he  usua l  s t i m u l a n t  effect  w h e n  
a d m i n i s t e r e d  alone, w h e n  g iven  a f te r  a m a x i m a l  dose of 
h i s t a m i n e  showed a n  e v i d e n t  i n h i b i t o r y  ac t ion .  This  
a c t i v i t y  was  sa t i s fac to r i ly  p r o p o r t i o n a l  to  i h e  dose up  
to  50 .ng /ml  a n d  no  t a c h y p h y l a x i s  was  observed.  T h e  
inh ib i t ion ,  however ,  was  a lways  par t ia l ,  even  w i t h  con- 

Guinea-Pig Ileum 

c e n t r a t i o n s  up  to  500 ng/ml .  U n d e r  t he  same e x p e r i m e n t a l  
condi t ions ,  h i s t a m i n e  h a d  no  effect. This  pecul ia r  be-  
h a v i o u r  of caerulein,  w h i c h  can  ac t  s imu l t aneous ly  as 
a s t i m u l a n t  or as a n  i n h i b i t o r  accord ing  to  t h e  d i f fe ren t  
e x p e r i m e n t a l  condi t ions ,  was  a l r eady  obse rved  as regards  
can ine  2 a n d  h u m a n  gas t r ic  secre t ion  3. I n  these  t e s t s  t he  
pept ide ,  t h o u g h  ac t ing  as a s t i m u l a n t  w h e n  g iven  alone, 
was a s t rong  i n h i b i t o r  on  p e n t a g a s t r i n - i n d u c e d  secret ion.  

I t  is of i n t e r e s t  t h a t  in  p r e l i m i n a r y  e x p e r i m e n t s  we 
obse rved  t h a t  t h i s  i n h i b i t o r y  ac t ion  on  t h e  guinea-p ig  
i l eum corre la tes  sa t i s fac tor i ly  w i t h  t he  i n h i b i t o r y  ac t ion  
on  gas t r ic  secre t ion  also in t he  field of some caerulein- i ike  
pept ides .  I n  fac t  t h e  ana logues  of caeru le in  wh ich  inhi -  
b i t ed  gas t r ic  secre t ion showed  th i s  re lax ing  a c t i v i t y  a n d  
t he  oppos i te  was  also t rue .  Gas t r in ,  even  in c o n c e n t r a t i o n s  
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