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The Table  shows the  n u m b e r  of  uni ts  tes ted  in each 
species, and the  n u m b e r  and percentage  of such uni ts  
which responded to  i rradiat ion.  Here  again, reservat ions  
concerning these values  mus t  be made  because of the  
re la t ive ly  smalt  n u m b e r  of uni t s  s tudied.  Also, no a t t e m p t  
was made  to record f rom homologous  areas of the  olfac- 
t o ry  bulb in the  var ious  species;  sampl ing  of units  was 
random.  I t  would appear ,  however ,  t h a t  a grea te r  per-  
centage  of o l fac tory  bulb  neurons in the  dog responded 
to i r rad ia t ion  as compared  wi th  the  r abb i t  and cat.  
Previous  work  ~ resul ted in percentages  for the  ra t  which 
are app rox ima te ly  the  same as those  observed  for the  
rabbi t  and ca t  in this  s tudy.  

All previous  work  on the  response of ol factory bulb  
neurons  to X- i r rad ia t ion  has been done on the  rat .  
Similar ly,  ra ts  h a v e  been used exclus ive ly  in behaviora l  

The total number of olfactory bulb neurons studied in the rabbit, 
dog, and cat are shown, along with the number and % of such units 

which responded to X-irradiation 

studies which have  demons t r a t ed  t h e  ab i l i ty  of X-rays 
to arouse animals  f rom sleep. W i t h  the  except ion  of an 
expe r imen t  by  TsYPIN and GRIGOR'YEV TM, in which tab" 
bi ts  were used, rats  have  been used in s tudies showing 
i m m e d i a t e  E E G  changes  as a resul t  of brief  exposure to 
low-dose ionizing radiat ion.  The  present  s t udy  demon" 
s t ra tes  t h a t  o l fac tory  bulb  neurons  of the  dog, rabbit, 
and cat ,  as welI as those  of the  rat ,  are capable  of respond" 
ing to X- i r rad ia t ion .  On the  basis of p rev ious  work  d °ge 
on the  ra t  D,t°, i t  is p robable  t h a t  these  responses are the 
resul t  of an effect  of X- rays  on o l fac tory  receptors.  

Zusammen/assung. Die du tch  R6n tgens t r ah len  (1 R/seC) 
erzeugten  etektr ischen Impulse  einzelner  Nervenzel len  der 
Geruchszwiebel  wurden  in narkot i s ie r ten  Katzen ,  Kanin" 
t h e n  und H u n d e n  gemessen.  Ats typ ische  Reak t ion  wurde 
eine kurzfr is t ige E r h 6 h u n g  der  e lektr ischen Impulse  ge- 
funden.  Somi t  sind die yon  l~6ntgenst rahlen  ausgel6ste~ 
elektr ischen Impulse  des Geruchsys tems kein artspeZZ" 
fisehes, sondern v ie tmehr  ein Mlgemeines Ph~.nomen. 

G. P. COOPER and  D. J.  KIMELDOlZl¢ 

No. of No. of % of 
neurons neurons neurons 
tested responsive responsive 

to X-rays to X-rays 

Physiology-Psychology Branch, U.S. Naval Radiologlcal 
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USA), August 29, 1966~ 

Cat 95 16 17 
Rabbit 128 19 15 
Dog 71 17 24 is A. B. TSYPIN and Yr. G. GRIGOR'YEV, Bull. exp. Biol. Med. USSI~ 

49, 21 (1960), 

Survival of Stressed Rats Fol lowing 
Experimental  Cardiac Necrosis  

I t  has been demons t ra t ed  t h a t  isoproterenol  produces 
infarct- l ike myocard ia l  necrosis in ra ts  1. The  funct iona l  
capac i ty  of such hearts ,  as measured  by cardiac  o u t p u t  
and work  dur ing over load ing  produced  by  po lyv iny lpy r -  
rol idone infusion, is grea t ly  reduced 2. The  present  s tudy  
was in i t ia ted  to observe the  effect of stress on the surv iva l  
of rats  w i th  myocard ia l  necrosis. 

MMe a lb ino  ra ts  of t he  Carwor th  CFN strain were used. 
W'eanlings were main ta ined  on a normal  chow diet ,  excep t  
for one group on a h igh  fat  diet  3. All the  animals  weighed 
350-400 g. I sopro te renol  was in jec ted  at  3 m g / k g  s.c. for  
2 days  and the  ra ts  were stressed on the  th i rd  day.  Stress 
consis ted of hypox i a  in a covered  glass jar ,  swimming  in 
i0 °C wa te r  or res t ra in t  by  Wing in a supine posi t ion for 
24 h. All animals  were autops ied  a t  death ,  or  24 h a f te r  
surv iv ing  the  exper imenta l  procedure,  and the  hear t s  
examined  by  a p rev ious ly  described m e t h o d  1. 

I soproterenol  produced  grossly ev iden t  myocard ia l  
damage  in each  rat ,  whi le  stress alone, or  w i th  the  h igh  
fa t  diet  plus res t ra int ,  did not  resul t  in myocard ia l  in- 
jury.  However ,  there  was no s ignif icant  difference in the  
length  of surv iva l  be tween  i soproterenol - t rea ted  and con- 
t ro l  animals  fol lowing hypoxia ,  swimming  or  res t ra in t  
(Table), indica t ing  t h a t  the  presence of myocard ia l  dam-  
age did not  increase the  myocard ia l  sens i t iv i ty  to cel lular  
anoxia  suff icient ly to affect  survival .  No  animals  died 

The effect of stress on the survival of isoproterenol-treated r~-- 

Treatment No. of Survival 
rats (range) 

Isoproterenot 20 None dead 

Isoproterenol + hypoxia 6 109 m in* 
(90-136) 

ttypoxia 6 112 mi~ 
(92-118) 

Isoproterenol + swimming (10 °C) 6 17 mfi t~ 
(13-25) 

Swimming (10 °C) 9 20 rain 
(17-25) 

Isoproterenol + restraint 18 None dead 
Restraint 18 None dead 

Isoproterenol + high fat diet + restraint 14 3 des db 
High fat diet + restraint 12 None dead ~ J  

Not significantly different from stress alone at P = 0.05 using ~¢ 
Student t test. b Animals died 12, 15 and 22 h after the end of re" 
straint. 

I G. RONA, G. I. CHAPPEL, T. BALAZS, and R. GAUDRY~ Archs path. 
67, 443 (1959). 
M. Bt~ZNAK, Can. J. Biochem. Physiol. 40, 25 (1962). 

8 T. BALAZS, M. R. SAHASRABUDHE, and H. C. GRICE, ToxiC. aP PL 
Pharmac. d, 613 (1962). 
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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.  

1 H. TABOR and C. W. TABOR, Pharmac. Rev. 16, 245 (1964). 
2 G. Mog~rzzl and C. M. CALDARERA, Archs Biochem. Biophys. 105, 

209 (1964). 
a F. BERTOSSI, N. BAGI~I, G. MORUZZl, and C. M. CALDARERA~ 

Experientia 21, 80 (1965)o 
4 N. BAGNI, Experientia 22, 732 (1966). 

A. RA~'A, Acta physiol, scand. 60, Suppl. 218 (1963). 

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 


