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H i g h  N o r a d r e n a l i n e  C o n t e n t  in the  v a s  de f erens  
of the  Cock  and  the  T o r t o i s e  

R e c e n t l y  i t  ha s  been  s h o w n  t h a t  t h e  vas  deferens  of 
d i f fe ren t  m a m m a l s  con ta ins  h igh  a m o u n t s  of noradrena l -  
ine 1"2. This  is p r o b a b l y  due  to  t he  v e r y  dense  d i s t r i bu t ion  
of adrenergic  ne rves  found  in th is  o rgan  3-~. I t  s eemed  
there fore  of i n t e r e s t  to  examine  the  ca t echo lamine  con- 
t e n t  of t h e  t o r tuous  vas  deferens  of b i rds  and  repti les.  
The  cock (Galh,s domesticus) and  the  Greek tor to i se  
(Testudo graeca) were chosen for the  examina t ion .  

Methods. Adul t  an imals  were used.  The  cocks were of 
the  W h i t e  Leghorn  s train.  The  an imals  were killed b y  
decap i t a t i on  and  the  vasa  de fe ren t i a  were  removed .  The i r  

spe rma tozoa  c o n t e n t  was  squeezed ou t  as m u c h  as pos-  
sible. Af te r  weighing the  organs,  t he  ea techo lamines  were 
e x t r a c t e d  and  e s t ima ted  according  to  EOL~R a n d  LISHAJ- 
NO 6. 

Results. The  resul ts  are shown  in t h e  Table.  

Conclusions. As s h o w n  in  t h e  Table  t h e  vas  deferens  of 
t h e  cock and  the  to r to i se  con ta in  h igh  a m o u n t s  of nor-  
adrenal ine .  The t i ssue  c o n t e n t  of no radrena l ine  is of the  
s ame  m a g n i t u d e  as t h a t  seen in m o s t  ma mma l s .  Thus  the  
cock vas  deferens  has  a b o u t  t he  same c o n t e n t  as t h a t  of 
t he  hedgehog  and  the  guinea-pig,  while  t he  vas  deferens  
of t he  tor to ise  has  a c o n t e n t  s imilar  to  t h a t  of t he  ma-  
caque.  

A more  de ta i led  discussion of  t h e  s ignif icance of t he  
h igh  no rad rena l ine  c o n t e n t  of t he  vas  deferens  is given 
e lsewhere  ~, ~. 

Catecholamines in the vas deferens of the cock and the tortoise 

Animal Number Body Weight of Nor- Adren- 
weight pair of adren- aline 

vasa aline 
deferentia 

kg g /l:g/g /~g/g 
tissue tissue 

Zusammen/assung. Der  Norad rena l ingeha l t  des  Samen-  
le i tergewebes  yon  H a h n  und  Schi ldkr6 te  is t  gleich hoch  
wie bei  Sgmgetieren. 

N. O. SJOSTRAND 

Department o[ Physiology, Karolinska Instituter, 
Stockholm (Sweden), October 29, 1964. 

Cock 1 1.7 0.14 8.6 2.3 
2 1.9 0.15 9.3 1.2 
3 2.1 0.20 9.5 0.85 

Mean 1.9 O. 16 9. 7 7.d(5) 

Tortoise 1 0.7 0.30 15.2 - 
2 0.7 0.36 16.3 - 
3 0.9 0.42 17.8 - 

Mean O. 77 0.36 16, t 
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S t u d y  of the  M e c h a n i s m  of  Inh ib i t i on  P r o d u c e d  
b y  H e x o s e s  o n  H i s t a m i n e  R e l e a s e  Act iv i ty  of  

D e x t r a n  

In  a previous  paper ,  BERALDO e t  al. 1 showed t h a t  dex-  
t r a n  induces  m a s t  cell d a m a g e  a n d  h i s t amine  release 
f rom ra t  t i ssues  and  t h a t  b o t h  processes  were inh ib i t ed  
b y  glucose, m a n n o s e  a n d  fructose.  Since d e x t r a n s  are 
po lysacchar ides  composed  solely of glucose, a compe t i t i ve  
mechan i sm b e t w e e n  those  hexoses  and  d e x t r a n  a t  level of 
t he  m a s t  cell was  suggested.  

To t e s t  th is  hypothes i s ,  per i tonea l  m a s t  cell suspens ion  
was i ncuba t ed  in t he  presence  of d i f fe ren t  concen t r a t ions  
of d e x t r a n  wi th  and  w i t h o u t  hexoses ,  and  the  resul ts  were 
s u b m i t t e d  to  the  double- rec iprocal  plot ,  as descr ibed  b y  
LINEWEAVER and  BURK. 

Per i tonea l  m a s t  cell suspens ions  were  ob ta ined  b y  in- 
j ec t ing  15 ml  of glucose-free Ty rode  solut ion,  p H  7.5, 
con ta in ing  5/~g/ml hepar in*,  in to  the  pe r i tonea l  c av i t y  of 
W i s t a r  r a t s  of e i ther  sex, weighing 150-200 g. 5 rain la ter ,  
t h e  an imal s  were anaes the t i z ed  w i t h  e ther ,  decap i t a t ed ,  
t h e  a b d o m e n  opened  and  the  fluid w i t h d r a w n .  F o r  each  
exper imen t ,  a pool  of m a s t  cell suspens ions  ob ta ined  f rom 
3 ra ts  was  used,  in which  the  h i s t amine  c o n t e n t  and  m a s t  
cell n u m b e r  were de t e rmined .  

Fo r  h i s t amine  d e t e r mi n a t i o n  0.2 ml  of 0 .1N HC1 were 
added  to  1.0 ml  m a s t  cell suspensions,  the  mi x t u r e  was 
boiled for 5 rain and  neut ra l ized  wi th  0 .1N NaOH.  The 
h i s t a m i n e  was  assayed  on the  guinea-pig  i leum, according 
to  F]ELDBERG and  TALESNIK a. The  h i s t amine  values  were 
used as base. The  m a s t  cells were  c o u n t e d  us ing a Neu- 
bauer  chamber ,  according  to  t h e  pr inc ip le  used for leuco- 
cytes .  The  m a s t  cell suspens ion  was  d i lu ted  and  s ta ined  
in saline con ta in ing  3% acet ic  acid and  0.003% toluidine  
blue. 

The  resul ts  ob ta ined ,  using samples  f rom t w e n t y  dif- 
fe ren t  pools, are  shown  in t he  Table.  

Using suspens ion  samples  con ta in ing  k n o w n  a m o u n t s  of 
h i s t amine  and  m a s t  cells, t h e  e x p e r i m e n t s  m a d e  to  s tudy  
the  inh ib i t ion  p r o d u c e d  b y  hexoses  on the  h i s t amine  r~- 
lease ac t iv i ty  of d e x t r a n  were carr ied ou t  as follows: to 
series of 15 ml  cent r i fuge  tubes ,  con t a in ing  2.6 ml  mas t  
cell suspension,  was  a d d e d  e i the r  0.2 ml  glucose-free Ty- 

1 W.T. BERALDO, ~¥. DZAS DA SILVa, and A, D. LEarns FXRNANDES, 
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rode  so lu t ion  (pH 7.5) or  0.2 ml  Tyrode  solut ion conta in-  
ing 1.1 • 1 0 - ~ M  glucoseS; in  a n o t h e r  series of tubes,  the  
glucose was  r ep laced  b y  galac tose  ¢ in  the  same concen- 
t r a t i on .  T h e  m i x t u r e s  were i n c u b a t e d  a t  37°C. 10 rain 
later ,  0.2 m l  sal ine,  c o n t a i n i n g  the  desired a m o u n t  of 
dex t ran* ,  were  a d d e d  a n d  the  i n c u b a t i o n  con t inued  for a 
f u r t h e r  15 rain.  S imi la r  samples ,  to  which  d e x t r a n  was 
no t  added ,  were  used  as controls .  All  the  tubes  were t h e n  
cen t r i fuged  a t  2000 r p m  a t  2°C for  10 min  a n d  t he  his- 
t a m i n e  was  a s sayed  in  t h e  s u p e r n a t a n t s  as above.  The  re- 
su l t s  were  expressed  as  pe rcen tages  of the  t o t a l  h i s t amine  
o r ig ina l ly  p r e s e n t  in  each  sample .  

F i g u r e  I shows  t h a t  t he  concen t r a t i ons  of dex t r an  
r a n g i n g  b e t w e e n  0.5 • 1 0 - S M  a n d  3.5 • 10-SM were the  
m o s t  e f fec t ive  for  re leas ing  h i s t a m i n e  and  t hey  were used 
to  s t u d y  t h e  m e c h a n i s m  of i nh ib i t i on  produced  b y  hexoses, 
T h e  in f luence  of t e m p e r a t u r e  was s tud ied  incuba t ing  sus- 
pens ion  s amp le s  of m a s t  cells w i t h  1.25 • 10-SM dex t r an  
a t  5 °, 10 °, 20 °, a n d  37°C. I t  was ver i f ied  t h a t  a t  5 ° and  

10°C there  was no h i s t amine  release;  a t  20 ° and  3 7 ' C  the  
amoun t s  of h i s tamine  released were 7 a n d  37%,  respec- 
t ively.  

GOTH and KNOOHUIZEN li c la imed t h a t  d e x t r a n  was un-  
able to release h i s t amine  from ra t  per i toneal  cell suspen-  
sions; however,  all the i r  exper imen t s  were pe r fo rmed  a t  
20o-24oC. 

The  kinetics of the  inhib i t ion  produced b y  hexoses  on  
h i s tamine  release are shown in Figure  2. As the  re la t ion-  
ship between the  percentage  of h i s t amine  released (V) a n d  
the  dex t ran  concent ra t ions  (S) f i t ted  t he  double- rec ipro-  
cal p lo t  described b y  LINI~WEAVER and  BURK, i t  is sug-  
gested t h a t  dex t ran  releases h i s t amine  b y  assoc ia t ing  
wi th  receptors in mas t  cclls. The  a p p a r e n t  KM for th i s  
process was found fo be 1 , 4 7 , 1 0 - 6 M .  The  d e x t r a n -  
receptor  complex format ion  was compet i t ive ly  i n h i b i t e d  
b y  glucose, and  the  dissociat ion c o n s t a n t  (KI) was found  
to be 7 . 4 5 . 1 0 - 4 M ,  Galactose,  on the  o the r  hand ,  was 
found to be ineffective as an  inhibi torS,L 

Histamine and mast cell content of peritoneal cell suspensions 
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Fig. I. Release of histamine from rat peritoneal mast cell suspensions 
incubated with varying concentrations of dextran. 
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Fig. 2. Relationship between the reciprocals of the percentage of 
histamine released (I/V) and the dextran concentrations (l/S). 
Upper line (o-----o--o) with 1.1" 10-SM glucose and lower lille 

( O- -O- -O ) without glucose. 

Pool No. Histanfine Mast cell 
(I~g/ml) number. 10 t 

(per till) 

1 1.80 175 
2 0.55 37 
3 1.14 I00 
4 0.68 77 
5 1,70 173 
6 0.55 37 
7 1.13 100 
8 1.10 90 
9 0.69 79 
10 0.44 46 
II 0.68 150 
12 0.44 47 
13 1.10 90 
14 0.68 150 
15 2.20 182 
16 2.10 179 
17 2.30 145 
18 2.30 143 
19 0,50 125 
20 0.80 II0 

Mean 1,14~g 111.9 

Zusammen/assung. Die H e m m u n g  dcr  His taminf re i -  
setzung durch  Hexosen wurde un te rsuch t .  Es gelang, nach-  
zuweisen bzw. graphisch darzustel len,  dass ein Zusam-  
menhang  zwischen dem Prozen tgeha l t  der  H i s t amin -  
freisetzung und  der  Dex t r ankonzen t r a t i on  bes tch t ,  wenn  
nach  LINEWEAVER und BURK ana lys ie r t  wurde.  
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