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after r e s t r a in t  e x c e p t  high fat  d ie t  group.  3 i s o p r o t e r e n o l - t r e a t e d  r a t s  of the  

I t  has  been  d e m o n s t r a t e d  t h a t  p h y s i c a l  e x e r t i o n  pro-  
~h cts ra ts  aga ins t  the  c a rd i o t ox i c  ac t ion  of ca t echo lamines ,  
' trough a n e t  u p t a k e  of m y o c a r d i a l  p o t a s s i u m  a n d  a de-  

Crease in sodium~. I t  is poss ib le  t h a t  t h i s  m e c h a n i s m  was 
~VOked b y  s t ress  in  ou r  e x p e r i m e n t s ,  a n d  m a y  exp la in  
ae suni lar  s u r v i v a l  r a t e  of s t ressed  r a t s  w i t h  a n d  w i t h o u t  

raYOcardial d a m a g e  ~. 

a u t r e s  o n t d t d  soumis  ~ l ' h y p o x 6 m i e ,  la  nage  forc~e d a n s  
l ' eau  froide,  ou  la  r e s t r i c t i on  p a r  a t t a c h e .  

W. PEARL a n d  T. BALAZS 

Lederte Laboratories Division, American Cyanamid 
Company, Pearl River (N. Y. 10965, USA ), 
A ugust 17, 1966. 

le Rdsumd. Une  nTcrose m y o c a r d i q u e  a did p r o d u i t e  chez. 
ra t  m~le adu l t e  avec  de  l ' i soprotdr6nol .  A u c u n e  diff6- 

fence de surv ie  s ign i f ica t ive  n ' a  dtd cons t a tde  e n t r e  ies 
iadividus t ra i tds  et  les n o n  t ra i tds  lorsque  les uns  e t l e s  

E. BAjusz, Arzneimittel-Forsch. 7d, 1115 (1964). 
s This work was conducted in the Department of Chemical Pharma- 

cology. We wish to thank Dr. D. A. BUVSK~ for his interest and 
suggestions. 

SPermine and Spermidine Distribution During 
Wheat G r o w t h  

Very l i t t l e  i n f o r m a t i o n  h a s  b e e n  r e p o r t e d  on  t he  oc- ~ ence, d i s t r i b u t i o n  a n d  m e t a b o l i s m  of p o l y a m i n e s  in 
gher p l a n t s L  MoRuzzI  a n d  CALDARERA f o u n d  s p e r m i n e  

~ d  spe rmid ine  in  w h e a t  g e r m L  O n  t he  o t h e r  h a n d ,  
,~RTOSSI e t  al. 3 a n d  BAGNI 4 showed  t h a t  s p e r m i n e  
u ' 4 M  and  s p e r m i d i n e  1 0 - 6 M  are  g r o w t h - p r o m o t i n g  
~Ctors for Helianthus tuberosus e x p l a n t s  in  v i t ro ,  

In th is  r e sea rch  we h a v e  s t ud i ed  t h e  d i s t r i b u t i o n  of 
SPerrain . . . . .  t t  " e a n d  s p e r m l d m e  m w h e a t  p l an t ,  v a r i e t y  H a r d  
, ect W i n t e r '  g r o w n  r egu l a r l y  in  t he  field, a n d  h a v e  fol- 
lowed t h e  changes  d u r i n g  g rowth .  W e  h a v e  used,  for  
~ l y a r a i n e  d e t e r m i n a t i o n ,  t h e  m e t h o d  deve loped  b y  

I~A6 w i t h  p a p e r  e lec t rophores i s  s e p a r a t i o n  us ing  
-SUlph°salicylic acid buf fe r  0 0 6 5 M  a t  p H  3.5 a n d  s t a i n e d  
With amido  black.  S p e r m i n e  a n d  s p e r m i d i n e  occu r  in  al l  
Parts of the  p l a n t  examined ,  e x c e p t  in  t he  roo t  a n d  an t he r :  
o.__l: hese p o l y a m i n e s  (see Table)  are  p r e s e n t  in  un fe r t i l i zea  

rates a n d  r a p i d l y  increase ,  g i v e n  as  7 /un i t ,  a f t e r  fert i l i-  

za t ion .  W h e n  t he  ca ryops i s  is formed,  b u t  s t i l l  in t he  mi lk  
s tage,  these  p o l y a m i n e s  occur  n o t  on ly  in t he  embryo ,  
b u t  also, a n d  in g r e a t e r  r e l a t i ve  c o n t e n t ,  in  t h e  r e m a i n i n g  
p a r t s  of caryops is .  I n  t h e  e m b r y o  of  m a t u r e  ca ryops i s  
(seed), s p e r m i n e  a n d  s p e r m i d i n e  increase  especia l ly  in  
respec t  to  t h e  r e m a i n i n g  p a r t  of caryopsis .  

T h e  d e t e r m i n a t i o n  o n  170 m g  of f resh  w e i g h t  of p u r e  
po l len  g ra in  ha s  s h o w n  t h a t  s p e r m i d i n e  is p r e s e n t  in  ap -  
p rec iab le  q u a n t i t i e s  whi le  s p e r m i n e  a p p e a r s  on ly  in 
t races .  No s ign i f i can t  changes  of p o l y a m i n e  c o n t e n t s  were 
n o t e d  in leaves  before  a n d  a f t e r  t h e  f e r t i l i za t ion  of 
ovules.  
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Spermine and spermidine distribution in wheat plant 

Ovules 
unferti- 
lized 

Ovules 
fertilized 

After After 
6 days 20 days 

Milk stage Mature caryopsis Pollen 
earyopsis (seeds) grains 

Em- Remain- Era- Remain- 
bryos ing parts bryos ing parts 

Leaves 

1month 1 month 
before after 
fertili- fertili- 
zation zation 

Cuhns Plants 
1 month 
old 

~Peraaiae 

 ',  reshweight 250  210  124 
""~ ~rY weight 210.0 1.05.0 53.2 
g/~ait 0,029 0.143 0,208 

8Perraidine 

Pig fresh weight 87.5 33.0 51.0 
Pig dry Weight ~lunit 735.0 165.0 218.0 

0.100 0.224 0,854 
8Pertain. , 
8- ume/ 
perraine 3.50 1.57 4,09 

% City Weight 11.9 18.9 23.3 

67.7 4.9 399.8 7.2 traces 
310.0 17.2 444.7 8.0 traces 

0.075 0.177 0.381 0.220 

125.0 8.0 853.9 18.1 27.6 
574.0 27.6 949.8 20.1 212.1 

0.139 0.309 0.815 0.555 

1,85 1.61 2.14 2.50 

21.8 29.0 86.3 87.2 13.0 

5.3 5.6 traces 15.0 
16.2 i6.7 traces 110.8 

5.0 

8.8 9.1 traces 21.3 
26.5 27.1 traces 146.6 

6.7 

1.66 1.62 1.34 

32.7 33.5 28.0 14.4 
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To obtain a more profound understanding of polyamine 
changes, we planted wheat seeds in boxes and grew them 
in the greenhouse. In whole 1-month-old plants without 
roots, before earing, spermine increases, given as y/unit  
of seed, about 8 times and spermidine about  5 times. The 
increase of these polyamines, observed in plants before 
earing, suggest tha t  leaves are one site of biosynthesis. 
Besides, the data show that  the spermine and spermidine 
content is greater in organs of higher biosynthesis of the 
wheat plant. 

The relationship of spermine and spermidine to nucleic 
acid biosynthesis 6, amino acid rate of incorporation ~ and 
1 C unit metabolism *, shows the importance of their  
presence during wheat  plant development. 

Riassunto. Spermina e spermidina sono presenti in tu t te  
le parti  della plants  di frumento eccetto radici ed antere. 
Sono particolarmente abbondanti  negli ovuli dove aumen- 
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tano dopo la fecondazione. I risultati inoltre indicano che 
le foglie sono uno dei principali luoghi di biosintesi di 
queste sostanze. 

N. BAGNI, C. M. CALDARglIA' 
and G. MoRuzzI ~ 

Istituto Botanico and Istituto di Chimica Biologica 
dell' Universit?* di Bologna (Italy), 
September 20, 1966. 
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T h e  I n f l u e n c e  of the  E x p e r i m e n t a l  C o n d i t i o n s  
on  the  Rena l  R e s p o n s e  to  A n g i o t e n s i n  in the  Rat  

Although there is increasing evidence that  the renin- 
angiotenstn system is important  in the control of sodium 
metabolism and arterial pressure, its exact role is far 
from clear. Studies on the effect of angiotensin on renal 
function have led to contradictory findings. Thus all pre- 
vious investigators 1-4 have found that  in the rat infusion 
of angtotensin increases urinary sodium excretion, and in 
this species angiotensin is thought to have the role of a 
sodium-excreting hormone. Since the rat  is the common 
model for the study of hypertension as well as for micro- 
puncture studies of sodium transport mechanisms, the 
action of angiotensin in this species is of cr i t ical impor-  
tance. We have found that  the effect of angiotensin on 
urinary sodium excretion in the rat is dependent on the 
experimental conditions. The same dose of angiotensin in 
the same animal is consistently natriuretic under one set 
of circumstances and antinatriuretic under another. This 
observation is of importance for the correct interpretation 
of the role of angiotensin, which in the rat appears to be 
tha t  of a sodium-retaining hormone. 

The experiments were performed on 7 young black- 
hooded rats weighing between 180 and 220 g. Under 
light ether anaesthesia catheters were inserted into a tail 
vein and, through a small suprapubic incision and cysto- 
tomy, into the bladder. The operative preparation took 
approximately 30 rain, and the animals were then allowed 
to recover in special restraining cages. 

The response to angiotensin was determined in the 
same animal at varying times after surgery, with and 
without anaesthesia, and in states of sodium loading and 
depletion. The protocol of each angiotensin infusion was 
identical under these different experimental conditions. 
For 1 h before and throughout each experiment the ani- 
mal was infused continuously by means of a constant 
infusion pump at a rate of 0.37 ml/min. The infusate was 
half-strength Har tmann ' s  solution, giving a sodium infu- 
sion rate of 24 #Eq/min  in all experiments except those 
performed during sodium depletion, when it was 2.5% 
dextrose. Urine was sampled at 10 min intervals and 

sodium concentration estimated by flame photometrY' 
Following 2 stable control periods, angiotensin I I  (Cib.~ 2 
dissolved in one of the above infusates was administered ll~ 
doses of 0.00005-0,005 #g/kg/min for 12-32 rain, the uriI~e 
passed during the initial 2 rain of the angiotensin infusiOn 
being discarded. In the following description, changes in 
urinary sodium excretion during angiotensin infusion less 
than 10% of control are considered insignificant. 

Infusion of angiotensin in doses of 0.00005-0.005 
l~g/kg/min 2-6 h after operation, when the animal was 
fully conscious, had no consistent effect on urinary s o d i ~  
excretion (Table). In separate experiments on 3 anima~ 
in whom anaesthesia after operation was maintained witl~ 
i.v. nembutal  15-25 mg/kg, angiotensin in these dose~ 
never reduced sodium excretion and sometimes increase 
it. 

After the acute post-operative infusion of angiotensin' 
the animal was placed on a high sodium intake by in" 
fusing approximately 0.5 m E q  of sodium daily as quarter" 
strength Har tmann 's  solution and fed standard rat chore. 
In 3 animals the response to angiotensin was studied a{ter 
only i or 2 days of post-operative sodium loading. Inf07 
sion of angiotensin at  this t ime again had no consistent 
effect on sodium excretion. After 3-8 days of chronic 
sodium loading the response to angiotensin was ag Rio 
investigated. Doses of 0.0005-0.005 #g/kg/min now con" 
sistently reduced urinary sodium excretion in all 7 animals, 
and in 5 out of the 7 doses of 0.00005 f,g/kg/min also re~ 
dueed it (Table). Immediately after this study, the anirO~ 
was anaesthetized with i.v. nembutal,  15-25 mg/kg, and tl~e 
angiotensin infusion repeated in identical fashion. Doses 
of angiotensin which had been antinatriuretic in conscio# 
animals immediately before anaesthesia, failed to affec~ 
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