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Prior to  mitosis,  and the  impor tance  of the  ma in tenance  
of a cr i t ical  level  of A T P  in c leav ing  sea urchin  eggs for 
cont inued occurrence of  mitoses  has  been recen t ly  dem-  
ons t ra ted  24. Act inomycin ,  b y  inhib i t ing  energy-ut i l iz ing  
macromolecula r  syntheses,  might ,  a t  la te  in terphase,  in-  
duce p r e m a t u r e l y  a s i tua t ion  similar  to  t h a t  repor ted  for 
p remi to t ic  Tetrahymena. A compar i son  of t he  energy  
metabo l i sm in ac t inomyc in - t r ea t ed  p lasmodia  wi th  t h a t  
of p remi to t i c  p lasmodia  should be of in te res t  under  th is  
Point  of  v i ew ~. 

Zusammenfassung. Act inomyc in  D (125 vg/ml)  bewi rk t  
prophasear t ige  KernverAnderungen  in den P lasmodien  
des mi to t i sch  synchronen  Schleimpilzes Physarum poly- 

cephalum bei e twa  zweis t t indiger  E inwi rkung ,  im Zeit-  
r a u m  v o n  weniger  als e t w a  5 h vo r  Mitosebeginn.  
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Adaptation of the Guinea-pig  to Histamine .  
Sensit ivity of the Guinea-pig's  I leum to 

His tamine  and Acetylcholine ~ 

The  process of physiological  adap ta t i on  of an  organism 
develops on dif ferent  funct ionM levels  including nervous  
and humorM elements .  I n  consequence this  process mani -  
fests i tself by  changes in responsiveness  of the  respect ive  
effectors.  

Guinea-pigs m a y  be adap ted  to h i s t amine ;  i t  is an open 
ques t ion  whe the r  this  process invo lves  the  bronchi  only, 
on which this  adap ta t i on  has been demons t r a t ed  z. W e  
t h o u g h t  i t  in te res t ing  to see whe the r  o ther  smoo th  muscle 
s t ructures  were  also involved ,  and  we therefore  s tudied  
the  guinea-pig  i leum, 

Methods. I so la ted  pieces of  i leum of 25 guinea-pigs,  
males and females,  300-450 g of body  weight  were used. 
Of these  animals ,  16 had  been adap ted  to  h i s tamine  (H) 
by  dai ly  in t raper i tonea l  inject ions beginning wi th  a dose of 
0.24 mg /kg  of h i s tamine  s, which  was raised eve ry  5 days  
by  0.03 m g  of H to  the  t e rmina l  adap ta t i on  dose of 0.42 
mg/kg.  This  took  6 to 8 weeks. Pro longa t ion  of tolerance 
t ime  of an  an ima l  in h i s t amine  aerosol 4 under  condi t ions  
previous ly  described~ served as a cr i ter ion of h i s tamine  
adapta t ion .  

I so la ted  flea of 9 non-adap ted  guinea-pigs were used as 
controls.  E v e r y  i so la ted  i leum was suspended in oxygen-  
a ted  Tyrod6 ' s  solut ion w i thou t  a t ropine,  according to 
Magnus 's  m e t h o d  as modif ied  by  MA*LINSKI and CZEKA- 
LI~SKI% The  t e m p e r a t u r e  of the  b a t h  was ma in ta ined  a t  
33°C. H i s t amine  and acety lchol ine  added to the  ba th  
were in con tac t  wi th  the  i leum for 10-15 sec before rinsing. 
Sens i t iv i ty  of isolated pieces of i leum to the  doses of 
0.0012, 0.0024, 0.0048, 0.0096, and 0.0192 ~zg of h i s tamine  
in 1 ml  of the  bath ,  and 0.005, 0.01, 0.02, 0.04, and 0.08 
gg of acetylchol ine  chloride v in 1 ml  of  the  bath,  was 
tested.  A pho toop t i c  m e t h o d  of regis t ra t ion  was em- 
ployed.  

H i s t aminase  ac t i v i t y  in h o m o g e n a t e d  i leum samples 
was de te rmined  by  the  me thod  described by  KAPELLER- 
ADLER s. 

Results. The  dose-response curves  of the  i leum of 
adap ted  and  cont ro l  guinea-pigs  to  H are  presen ted  in 
Figure  1. The  responsiveness of the  i leum to acetylchol ine 
is presented  in F igure  2. The  h i s taminase  ac t iv i t ies  were 
as Iollows: I l eum of 9 adap ted  guinea-pigs = 4.0, 5 = 0.98 

PU/0 .125 g fresh t issueK I l eum of 5 non-adap ted  guinea-  
pigs = 4.1, = 5  1.1 PU/O.125 g fresh tissue. 

Discussion. The  d a t a  p resen ted  revea l  a change  in 
h i s tamine  r eac t i v i t y  of i leal  smoo th  muscle f rom guinea-  
pigs adap ted  to  H.  The  change in  r e a c t i v i t y  is expressed 
by  a s ignif icant  decrease of con t rac t ion  he ight .  The  
change of H r eac t i v i t y  of t he  gu inea-p ig  i l eum is no t  
paral le led by  a s ignif icant  change  in acety lchol ine  sensi- 
t iv i ty ,  as shown in F igure  2. 
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Fig. 1. The points on the curves represent mean values with stand- 
ard deviations in cm of light beam deflection on administering 
histamine. The difference of mean values in two groups of the experi- 
ment on administering the dose of 0.0096 tzg of histamine is statis- 
tically significant, p = 0.001. In parentheses number of guinea-pigs 

used in the experiment are shown~ 
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I t  is remarkable tha t  despite the great difference of H 
reactivi ty between control and adapted animals there is 

no such difference in histaminase activities. This suggests 
tha t  the enzymatic process does not play a basic role in 
the development of smooth muscle adaptat ion to hista- 
mine ~0. 
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Fig. 2. The points on the curves represent mean value with the 
standard deviation of the ileum contraction in cm after administra- 
tion of acetylcholine. The corresponding points on these two curves 
show no significant difference. In parentheses number of guinea-pigs 

used in the experiment are shown. 

Rdsumd. L'adapta t ion des cobayes A l 'histamine par voie 
intrap6riton6ale diminue la sensibilit6 de leur j6junum 
isol6 ~ l 'histamine. En  m~me temps le jdjunum isol6 de 
cobayes adaptds rdagit £ l 'ac6tylcholine sans changer re- 
marquablement  de susceptibilitd, L 'act ivi td de l 'histami- 
nase darts le jdjunum adapt6 ne d6montre pas la diff6rence 
en relation avec celle du jdjunum non adapt& 
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Dual Site of Action of Phenoxybenzamtne in the 
Cat's Spleen: Blockade of e-Adrenergic  Recep- 
tors and Inhibition of Re-uptake of Neurally 

Released Norepinephrine 

Whether the sites primarily involved in the removal of 
exogenous and endogenous norepinephrine in a sympa- 
thetically innervated organ like the cat 's spleen are the 
receptors of the effector organ, as proposed by BROWS 
and GILL~SPIE 1'= or rather sympathetic nerve endings, 
a sadvanced  by PATON 3, is still a mat ter  of controversy. 
We recently reported 4 that  in the isolated perfused spleen 
of the cat, when removal of infused norepinephrine had 
been almost completely prevented by cocaine, blockade 
of smooth muscle receptors by phenoxybenzamine failed 
to increase further the amount  of norepinephrine appear- 
ing in the venous effluent. This was taken as evidence tha t  
combination of norepinephrine with receptors of the effec- 
tor  organ was of only minor importance for the inactiva- 
tion of exogenous norepinephrine. I t  might be objected 
that  the mechanisms of inactivation are not  identical for 
infused and neuralty released norepinephrine. The results 
of the present study, however, lead us to believe that  our 
previous conclusions may be applied to neurally released 
norepinephrine as well. 

Isolation and perfusion of the spleen was performed as 
described in detail by THOgNEN et at. 5 The splenic nerves 
were stimulated a t  8 rain intervals for 10 sec at  a rate  of 
6/see, wi th  monophasic rectangular pulses of I msec dura- 
tion. Supramaximal voltage was used. Volume changes 
were recorded with a piston recorder and perfusion pres- 
sure with a Condon type Hg-manometer,  the pressure 
changes being a measure of vascular resistance, since per- 
fusion rate (7.5 ml/min) was kept  constant. At the onset 
of every stimulation period the venous effluent was col- 
lected in chilled graduated centrifuge tubes for 90 sec. 
After this time the noradrenaline concentration had re- 

turned to levels below the sensitivity of the assay method 
in untreated preparations. Under phenoxybenzamine in- 
fusion the return to prestimulation levels was delayed and 
the collecting period was prolonged to 150 sec. The 
norepinephrine content of the venous effluent was as- 
sayed on the blood pressure of pithed rats. 

After several stimulation periods with constant effect 
on volume and vascular resistance an infusion of 3 ~g/min 
followed by 10 [~g/min of phenoxybenzamine was started. 
The concentrations perfusing the spleen thus amounted 
to 0.4 and 1.3 [zg/ml. The addition of corresponding 
amounts of phenoxybenzamine to norepinephrine test 
solutions had no influence on the norepinephrine assay. 

The extent  and time course of the adrenergic blocking 
effect and of the effect on the norepinephrine output  
during phenoxybenzamine infusion are shown in a repre- 
sentative experiment in Figure 1. In  Figure 2 the results 
of 8 experiments are summarized. For  bet ter  comparison 
relative rather than absolute terms were used, since in 
the control periods the changes in volume and vascular 
resistance as well as the norepinephrine output  varied 
considerably from one experiment to another, whereas 
these values were remarkably constant in the same 
preparation. The contraction area (area enclosed by the 
lever's writing point from the beginning of the stimulation 
to its return to the starting level) was chosen as a repre- 
sentative measure of the mechanical response including 
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