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Fig. 2. Log concentration-response curves for the perfusion pres- 
sure response to noradrenaline in isolated femoral arteries from con- 
trol rats (O) and from rats exposured to cold environment for 4 days 
(O). Initial pressure is 30.7 mm Hg for the cold exposed group and 
29.7 mm Hg for the control group. Further explanation as in figure l. 

A compar i son  be tween  the  figure 1 C and E shows t h a t  
the  st~bsensitivity to  NA induced  in ra t s  by  the  cold 
e n v i r o n m e n t  w a s  exac t ly  as grea t  as response ro P H E ,  
thus  indica t ing  lowered a lpha-adrenerg ic  response in femo- 
ral arteries.  This resul t  is s imilar  to  t h a t  found in isolated 
at r ia  f rom cold-exposed rats,  where  the  t e m p o r a r y  a lpha-  
adrenergic  subsens i t iv i ty  was developed in the  cold wi th in  
4 days  ~. This  induc t ion  t ime  is also in ag reemen t  wi th  
the  resul ts  concerning  supersens i t iv i ty .  The nonspecif ic  
pos t junc t iona l  supersens i t iv i ty  to NA was shown to de- 
velop in the  dog hea r t  in 1-3 days  of t r e a t m e n t  wi th  
reserpine lS, 1.. In  r abb i t  aor t ic  str ip,  s ignif icant  super-  
sens i t iv i ty  was found  24 h af ter  a single dose of reserpine 
and  was max ima l  af ter  3 dai ly  doses XK Cont rad ic t ion  
among  the  previous  resultse-~ on vascular  sens i t iv i ty  in- 

duced  in cold are p ro b ab l y  due to t he  differences of 
acc l imat isa t ion  t ime used. This t y p e  of adap t ive  change 
seems to  be t empora ry ,  becoming  c o m p e n s a t e d  la ter  by  
o the r  factors.  
Ear l ier  ~-4 we h a d  assumed t h a t  the  enhanced  adrenergic  
ac t iv i ty  in the  ra t  could be a reason for the  subsens i t iv i ty  
in the  hear t .  The p resen t  results  indicate  t h a t  th is  in- 
duc t ive  effect  is no t  only l imited to the  hea r t  bu t  is also 
p resen t  in the  vascular  sys t em and  pe rhaps  in all adren-  
ergically i nne rva t ed  effectors.  
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T h e  a c t i o n  of o u a b a i n  in  p r o m o t i n g  the  r e l e a s e  of c a t e c h o l a m i n e s  

c.  J. Duncan 
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Summary. I t  is sugges ted  t h a t  ouabain  p romotes  ca techolamine  release by  causing a rise in in t racel lular  Na + which,  
in tu rn ,  causes an e leva ted  s t e a d y - s t a t e  level of in t racel lular  Ca 2+. I t  is suggested t h a t  the  Na+-K+-ATPase  is no t  
d i rec t ly  involved in exocytos is  a t  e i ther  adrenergic  or cholinergic synapses .  

Ka t su rag i  and Suzuki 1 in a r ecen t  pape r  in Expe r i en t i a  
have  shown clearly t h a t  ouaba in  (the inhibi tor  of the  
Na+-K+-ATPase)  a t  a concen t r a t ion  of 10-SM is effect ive 
in releasing ex t r aneu rona l  ca techo lamine  in the  guinea-  
pig vas deferens.  This  s t u d y  complemen t s  their  earlier 
f indings 2 in which  t h e y  sugges ted  t h a t  ouabain  was also 
able to  faci l i tate  ca techo lamine  release f rom the  neuronal  
site. Ouabain  has been known to  p romo te  ca techolamine  
release since the  earl ier  s tudies  of Banks  3 on spon taneous  
release f rom bovine  adrena l  gland.  Ka tsurag i  and Suzuki 
have  sugges ted  t h a t  the  Na+-K+-ATPase  is essent ial  for 
s torage a t  b o t h  ex t r aneu rona l  1 and neuronal  sites 2, 
ca techo lamine  release tak ing  place when  the  ATPase  is 
inhib i ted  by  ouabain.  This  hypo thes i s  is similar to t h a t  
p roposed  by  Garcia and Kirpekar4,  5 who have  shown 
t h a t  ouabain  causes a dose -dependen t  release of noradren-  
aline f rom cat  spleen slices and  suggest  4 t h a t  the  Na+-K +- 
ATPase  serves to ma in t a in  the  in t eg r i ty  of the  axonal  

m e m b r a n e ;  procedures  t h a t  depress  enzyme ac t iv i ty  
(e.g. in t racel lular  accumula t ion  of Ca 2+, Garcia e t  al. s) 
would  cause t r a n s m i t t e r  release by  p roduc ing  a tem-  
po ra ry  d i s tu rbance  in the  membrane .  
Comparab le  suggest ions  concerning the  i nvo lvemen t  of 
t he  Na+-K+-ATPase  in exocytosis  have  been advanced  
for the  release of t r a n s m i t t e r s  f rom synap tosomes  6 and 
of acetylchol ine  in the  myen te r i c  p lexus  of the  longi tudinal  
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muscle  of guinea pig i leum 7 and  ill cort ical  slices f rom 
ra t  bra in  s, b u t  i t  seems to  be i m p o r t a n t  to  emphas ize  
t h a t  there  migh t  be an a l t e rna t ive  exp lana t ion  for th is  
effect  of ouaba in  on ca techo lamine  release. 
Release of ca techolamines  has  m a n y  features  in c o m m o n  
wi th  the  release of acetylchol ine  f rom presynap t i c  ter-  
minalsg, 1~ and i t  is clear t h a t  Ca 2+ acts  as the  l ink in 
s t imulus-secre t ion  coupl ing in b o t h  sys tems  n,  1~. I t  has  
also been  sugges ted  t h a t  the  f r equency  of the  spon taneous  
ra te  of release of q u a n t a  of acetylchol ine  (recorded as the  
min ia tu re  endp la te  potent ia ls ,  MEPPs )  a t  the  amph ib i an  
neuromuscu la r  junc t ion  is largely de t e rmined  by  [Ca~+~i 
a t  the  p r e synap t i c  terminals~3-~7. Fac to r s  t h a t  serve to  
e levate  [Ca2+]j produce  an increase in M E P P  frequency.  
Cardiac glycosides also cause a rise in the  ra te  of sponta -  
neous release a t  the  frog neuromuscu la r  junc t ion  18-~~ and  
similar  effects are found  when  Li+ is al lowed to  accumula te  
in t racel lu lar ly  a t  the  p re synap t i c  t e rmina ls  21-~5. Such 
expe r imen t s  sugges t  t h a t  a rise in the  in t racel lular  con- 
cen t ra t ion  of e i ther  Na  + (by the  ac t ion  of ouabain  in sup- 
press ing Na+-efflux) or Li+ (which is no t  readi ly  r emoved  
by  the  cat ion pump)  p romo te s  spon taneous  release a t  the  
neuromuscu la r  junc t ion  and  there  is now evidence t h a t  a 
rise in [Li+]l or [Na+li causes a rise in [Ca2+]l. Such effects  
have  been  repor ted  in s y n a p t o s o m e s  26, Chi ronomus  sali- 
v a r y  gland cells ~7 and  in the  isolated islets of Langerhans ,  
a p p a r e n t l y  by  release of Ca 2+ f rom in t racel lu lar  s tores zS. 
I t  is n o t e w o r t h y  t h a t  b o t h  Na + and Li+ have  been  shown 
to  p romote  Ca 2+ release f rom isolated hea r t  mi tochon-  
dria~% I t  therefore  seems probab le  t h a t  t he  act ion of 
ouaba in  in p romot ing  ca techo lamine  release is also achieved 
indi rec t ly  by  a rise in [Ca~+li and  t h a t  one need no t  
necessar i ly  pos tu la t e  t h a t  the  Na+-K+-ATPase  is d i rec t ly  
concerned  wi th  exocytosis .  
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Sucrose activation of mitosis  in lemon fruit explants (Citrus l imon L.) 
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Summary. L e m o n  frui t  exp lan t s  mani fes t  mi to t i c  ac t iv i ty  when  incuba ted  on a single c o m p o n e n t  nu t r i en t  med ium 
consis t ing solely of an aqueous  sucrose solution.  

Excised  juice vesicle s ta lks  f rom ma tu re  lemon frui ts  
were observed to be capable  of mani fes t ing  mi to t ic  ac- 
t i v i t y  when  incuba ted  on a ca lc ium-potass ium-sucrose-  
agar  nu t r i en t  m e d i u m  S. Al though  th is  nu t r i en t  med i u m 
was far s impler  in compos i t ion  t h a n  any  used previously  
for br inging abou t  mi to t ic  ac t iv i ty  in lemon frui t  ex- 
plants ,  the  poss ibi l i ty  could no t  be ruled ou t  t t la t  Oxoid 
Agar  No. 3 m a y  have  suppl ied  the  t issue exp lan t s  wi th  
o the r  minera l  nu t r i en t s  k n o w n  to  be essent ial  for p l an t  
g rowth  s . The  man i fes t a t ion  of mi to t ic  ac t iv i ty  in lemon 
f ru i t  exp lan t s  incuba ted  on sucrose alone on an all-glass 
phys ica l  s u b s t r a t u m  is r epor ted  here. 
Materials and methods. Ent i r e  juice vesicles (sac plus stalk) 
were r emoved  asept ica l ly  f rom f i rm ma tu re  yellow lemon 
frui ts  w i th  green b u t t o n s  (Citrus l imon L.) as descr ibed 
previous ly  3 and  f loated on the  surface of sterile glass- 
dist i l led wa te r  in ' P y r e x '  Pe t r i  dishes  immed ia t e ly  upon 
removal  f rom the  fruit .  The  s ta lks  were severed f rom the  
sacs, the  sacs were discarded,  and  the  s ta lks  were t rans -  
ferred to  ' P y rex '  Pe t r i  dishes l ined wi th  W h a t m a n  GF/A 
glass f ibre pape r  s a tu ra t ed  wi th  a) sterile glass-disti l led 

water ,  and  b) sterile 4% sucrose solution.  The Pe t r i  dishes 
of b o t h  t r e a t m e n t s  were sealed wi th  'Para f i lm '  and  placed 
in con t inuous  darkness  a t  26-27 ~ 
After  6 days  of incubat ion ,  all s talks of bo th  t r e a t m e n t s  
were f ixed in Lillie 's A A F  solut ion 4, d e h y d r a t e d  wi th  
isopr0panol  and emb ed d ed  in paraf f in  wax  as descr ibed 
previous ly  5, and sect ioned a t  10 am thickness .  The 
sect ions were m o u n t e d  on glass microscope slides w i t h ou t  
any  adhesive,  dewaxed  in xylene,  b ro u g h t  down to wa te r  
t h rough  a graded isopropanol  series, and s ta ined  wi th  
1% aqueous  Safranin-O for 30 min. The Saf ran in-s ta ined  
sect ions were r insed tho rough ly  wi th  glass-disti l led water ,  
s ta ined  wi th  1% alcoholic Fas t -Green  F C F  for 5 sec, and  
the  Fas t -Green  s ta in ing act ion s topped  by  quickly  im- 
mers ing and  gen t ly  ag i ta t ing  the  slide ill absolute  isopro- 
panol.  The sect ions were tho rough ly  d e h y d r a t e d  in 2 
more  changes  of absolute  i sopropanol  and m o u n t e d  in 
Eupara l .  
Results and discussion. There was no evidence of mi to t ic  
ac t iv i ty  in any  of the  exp lan t s  incuba ted  on glass-dis- 
t i l led wa te r  ( t r e a tmen t  a) whereas  mi to t ic  figures repre-  


