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The  r ecep to r s  for t h e  a x o n  reflex swea t ing  h a v e  a pro- 
p e r t y  of be ing  s t i m u l a t e d  b y  n ico t ine  and  agents  wi th  
n ico t in ic  ac t ion ,  in  c o m m o n  w i t h  the  s y m p a t h e t i c  
gangl ion  cells and  t he  ca ro t id  b o d y  chemoreceptors .  The 
s imi lar i t ies  a n d  differences b e t w e e n  the  proper t ies  of the  
l a t t e r  two  s t r u c t u r e s  were c o m p r e h e n s i v e l y  reviewed by  
KONZETT a n d  ROTHmN% The  s y m p a t h e t i c  gangl ion cells 
h a v e  been  s h o w n  to be  se lec t ive ly  pa ra lyzed  by  the  
cyanidesL Since t he  work  of HEYMANS et a12, t he  cyanides,  
on  t he  o t h e r  h a n d ,  h a v e  been  k n o w n  to s t imu la t e  the  
ca ro t id  b o d y  chemorecep to r s .  In  th i s  respect ,  t he  re- 
cep tors  respons ib le  for t h e  a x o n  reflex swea t ing  resemble  
the  ca ro t id  b o d y  chemorecep to r s .  

MASAO WADA, TSUYOSH! AOKI, 
a n d  W'ATARU t'£OYAMA 

(1 : 100000) a d d e d  to  Locke ' s  so lu t ion .  A c e t y l c h o l i n e  was  
a s sayed  on  b lood pressure  of e v i s c e r a t e d  ch lo ra losed  
cats .  
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Fig. l . -Cat ,  chloralose. Nictitating membrane contractions at dif- 
ferent temperatures in the range fronl l.l"C to {]7'~C. l'reganglic~lic 

nerve stimulation at 2 and 10 shocks per s. 

Physiological Laboratory, Tohoku University School o~ 
Medicine, Sendal (Japan), July 12, 1957. 

Zusammen[assung 

S u b k u t a n e  E i n s p r i t z u n g  yon  K a l i um -  oder  Na t r i um-  
zyan id  in die Z e h e n b a l l e n  der  K a t z e  f i ihr t  t iber einen 
Axonref lex  zu m e r k l i c h e m  Schwi tzen .  Dieser  Effekt  von  
K a l i u m z y a n i d  wird  d u r c h  P r o c a i n  und  A t r o p i n  gehemmt ,  
n i c h t  a b e r  d u r c h  H e x a m e t h o n i u m .  A u c h  be im Menschen  
ru f t  i n t r a k u t a n  e ingeff ihr tes  N a t r i u m z y a n i d  eine ent -  
sp rechende  S c h w e i s s a b s o n d e r u n g  hervor .  
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F igure  1 shows t he  response  of the  n i c t i t a t i n g  m e m -  
b r a n e  to p regangl ion ic  s t i m u l a t i o n  a t  2 a n d  10 shocks  
per  s a t  37°C. At  14°C the  r e sponse  df t hc  m e m b r a n e  
was cons iderab ly  more  a f fec ted  for h i g h e r  r a t e s  of 
s t imula t ion .  By  increas ing  t he  t e m p e r a t u r e  t h e  r e sponse  
to h igh  f requencies  g r a d u a l l y  r e t u r n e d  to  i t s  n o r m a l  
value.  At  t e m p e r a t u r e s  r ecorded  in th i s  e x p e r i m e n t  
(14 °, 15 °, 17°, . 19 ° and  22°C), t h e  r e sponse  of t h e  m e m -  
b r a n e  to low f requency  s t i m u l a t i o n  was p r a c t i c a l l y  un -  
af fected b y  t e m p e r a t u r e  changes .  These  r e su l t s  a re  in  
good a g r e e m e n t  wi th  thosc  r e p o r t e d  b y  1)OUGLAS a n d  
MALCOLML who found t h a t  a n  i n h i b i t i o n  to h i g h  fre- 
q u e n c y  of s t imu la t ion  p receeded  t he  cold b lock  in  c a t  
nerves.  

The Influence of Frequency of St imulat ion  
on Synaptic  T r a n s m i s s i o n  at Different 

T e m p e r a t u r e s  

Cool ing of t h e  g a n g l i o n  causes  fa i lure  of t he  n i c t i t a t -  
ing  m e m b r a n e  c o n t r a c t i o n s  on  p regang l ion ic  n e r v e  
s t i m u l a t i o n L  I n  some  of our  p r e l i m i n a r y  e x p e r i m e n t s  '2, 
we n o t i c e d  t h a t  a t  h i g h e r  f r equenc i e s  of s t i m u l a t i o n  
n i c t i t a t i n g  m e m b r a n e  c o n t r a c t i o n s  fai led ear l ie r  on 
cool ing t h e  gang l ion .  I n  t h i s  c o m m u n i c a t i o n  we r e p o r t  
some  f u r t h e r  e x p e r i m e n t a l  r e s u l t s  c o n c e r n i n g  th i s  effect  
of d i f f e r e n t  f requenc ies .  I n  some e x p e r i m e n t s  n i c t i t a t -  
ing m e m b r a n e  c o n t r a c t i o n s  were  recorded ,  in  o the r s  
t he  a c e t y l c h o l i n e  o u t p u t  was  d e t e r m i n e d .  

T h e  s u p e r i o r  ce rv i ca l  g a n g l i o n  of ch lo ra losed  ca t s  was 
p e r f u s e d  in t h e  u sua l  way .  T he  cerv ica l  s y m p a t h e t i c  
t r u n k  was  s t i m u l a t e d  w i t h  s q u a r e  vo l t age  pulses  of 1 ms 
d u r a t i o n  a t  f r equenc i e s  of 2, 10 a n d  15 shocks  pe r  s. 
The  g a n g l i o n  was  h e a t e d  or  cooled in t he  w ay  descr ibed  
in one  of o u r  ea r l i e r  p a p e r s L  T h e  t e m p e r a t u r e  was 
m e a s u r e d  b y  m e a n s  of a t h e r m o c o u p l e  c o n n e c t e d  to a 
g a l v a n o m e t e r .  N i c t i t a t i n g  m e m b r a n e  c o n t r a c t i o n s  were 
r e c o r d e d  w i t h  a n  i so ton ic  lever .  I n  e x p e r i m e n t s  in 
w h i c h  t h e  a c e t y l c h o l i n e  o u t p u t  was  d e t e r m i n e d ,  the  
p o s t - g a n g l i o n i c  t r u n k  was  t i ed  a n d  eser ine  s u l p h a t e  
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Fig. 2.--Cat, chloralosc. Nictitating membrane contractions at dig 
fcrent temperatures in the range fr(nn 49~C to 52,5°C. Preganglionic 

nerve stimulation at 2 and 10 shocks per s. 

A t  h igh  t e m p e r a t u r e s  oppos i te  effects  were o b s e r v e d .  
H igh  f requencies  of s t i m u l a t i o n  were more  effect ive .  
Gradua l  fai lure of the  m e m b r a n e  c o n t r a c t i o n s  to  low 
f r equency  s t i m u l a t i o n  s t a r t e d  a t  49.5°C (Fig. 2). T h e  
response  to h igh  f r e q u e n c y  s t i m u l a t i o n  was  a l m o s t  
u n i m p a i r e d  up  to 50.8°C w h e n  a s t eep  fal l  b e g a n .  A t  
52-5 ° C the  response  to  b o t h  f requenc ies  was  m u c h  re-  
duced.  

F i g u r e  3 s u m m a r i s e s  ou r  resul ts .  The  re sponse  of t h e  
m e m b r a n e  (on l oga r i t hmic  scale) ha s  been  p l o t t e d  a g a i n s t  
the  t e m p e r a t u r e .  Two d i f f e ren t  c u r v e s  were t h u s  ob -  
ta ined ,  one for t he  low f r e q u e n c y  (2/s, b l a c k  dots) ,  t h e  
o the r  (circles) for t he  h i g h  f r e q u e n c y  of s t i m u l a t i o n  
(10/s). The  low f r e q u e n c y  c u r v e  is sh i f t ed  to  t h e  lef t  in  
the  whole r ange  of t e m p e r a t u r e s  r eco rded  in t he se  ex-  
pe r imen t s .  

The  inf luence  of f r e q u e n c y  of s t i m u l a t i o n  was  also 
no t i cab le  in e x p e r i m e n t s  ill wh ich  t he  a c e t y l c h o l i n e  o u t -  
p u t  was  d e t e r m i n e d  a t  d i f f e ren t  f requencies .  F i g u r e  4 
shows the  r e su l t  of four  e x p e r i m e n t s  p e r f o r m e d  a t  37°C 
and  a t  20°C, respec t ive ly .  A t  37°C the  o u t p u t  of a ce ty l -  

4 W. W. I)OVGLAS and J. L. Mat.cot.M, J. t'hysiol, t3o, 53 (1955). 
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Fig. 3.--Contractions of the nictitating membrane as function of the 
temperature for two different frequencies of stimulation: 2/s (black 

dots) and 10/s (white circles). 

chol ine  was  g rea t ly  inc reased  a t  h ighe r  r a tes  of s t imu la -  
t ion .  W h e n  the  same  e x p e r i m e n t  was r e p e a t e d  a t  20°C 
an  inc reased  n u m b e r  of p regang l ion ic  shocks  d id  no t  
increase  t he  t o t a l  o u t p u t  of ace ty lcho l ine .  
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Fig. 4.--Acetylcholine output at 37°C and 20°C for different 
frequencies of stimulation (2 and 10[s). Each block represents the 
amount of acetylcholine released during 5 rain stimulation of the 

cervical sympathetic. 

These  resu l t s  seem to s u p p o r t  our  a s s u m p t i o n  ex-  
p ressed  in a p rev ious  p a p e r  a t h a t  t h e  d i s a g r e e m e n t  be-  
t w e e n  B r o w n s  resu l t s  5 a n d  ours  was  due  to  t h e  d i f ference  
in t h e  f requenc ies  of s t i m u l a t i o n  used  in t he  e x p e r i m e n t .  

This work has been supported by the Commission for Medical 
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Rdsumd 

D u r a n t  le r e f r o i d i s s e m e n t  du gangl ion  cervical  sup~- 
r ieur  perfusfi du  cha t ,  la r~ac t ion  de la m e m b r a n e  nict i -  
t a n t e  est  n o t a b l e m e n t  p lus  sens ible  aux  s t i m u l a t i o n s  de 
h a u t e  que  de basse  f rdquence .  Aux  t e m p 6 r a t u r e s  61ev~es, 
c ' e s t  l ' inverse .  

L ' i n f l uence  de la f r6quence  des s t i m u l a t i o n s  a aussi  
6t~ pe rcep t ib l e  lors des exp6riences ,  au t o u r s  desquel les  
le r e n d e m e n t  de l ' ac6 ty lchol ine  a ~t6 d6termin6.  A 37°C, 
le r e n d e m e n t  s ' ace ro i t  s e n s i b l e m e n t  l o r s q u ' o n  acc615re 
le r y t h m e  de s t imula t ion .  A 20 ° C, c e p e n d a n t  un  n o m b r e  
c ro i s san t  de chocs p rdgang l ionna i r e s  n ' a u g m e n t e  pas  le 
r e n d e m e n t  t o t a l  de l ' ac6ty lchol iue .  

E f f e c t s  o f  I n t e n s e  N o i s e  o n  A d r e n a l  a n d  P l a s m a  

C h o l e s t e r o l  of  M i c e  

The  p r o b l e m  of in tense  noise a n d  i ts  r e l a t ion  to  hea r ing  
i m p a i r m e n t  or o t h e r  s y s t e m i c  i n j u ry  in an ima l s  and  m a n  
has  r e c e n t l y  rece ived  r e n e w e d  emphas i s .  This  is p a r t l y  
due  to  ce r t a in  legis la t ive  measu res  a d o p t e d  in some 
s t a t e s  w h e r e  hea r ing  loss is now l is ted  as an occupa t i ona l  
disease.  In  p a r t  i t  is also due to  t he  belief  t h a t  noise is a 
s t r e s so r  a g e n t  capab le  of exceed ing  t h e  l imi ts  of phys io -  
logical  h y p e r a c t i v i t y  of the  p i t u i t a r y - a d r e n o c o r t i c a l  
sys t em.  

In  ear l ier  s tud ies  1 we f o u n d  t h a t  ex p o s u re  of mice  to  
m o d e r a t e l y  in tense  noise (110 db,  10-20 kc) did no t  resul t  
in excess ive  ad renoco r t i c a l  a c t i v a t i o n  and  c o n s e q u e n t l y  
noise d id  n o t  a p p e a r  to  c o n s t i t u t e  a ' h a r m f u l '  non-  
specif ic  s t ressor  s t imulus .  Cr i ter ia  used  to  meas u re  
ad rena l  a c t i v a t i o n  were :  ad rena l  h y p e r t r o p h y ,  eosino-  
penia ,  t h y m i c o l y m p h a t i c  i nvo lu t i on  a n d  the  a p p e a r a n c e  
of gas t r ic  ulcers.  Since severa l  worker s  h a v e  r e p o r t e d  t h a t  
noise ac ts  in a fash ion  s imilar  to  o t h e r  s t ress  agen t s  2 we 
dec ided  to  e x t e n d  our  s tud ies  to  inc lude  m u c h  h igher  
noise levels in an  e f for t  to  elicit  phys io logica l  changes  
cha rac t e r i s t i c  of a s t ress  response .  

The  s o u n d  a p p a r a t u s  used  in t he  p r e s e n t  s t u d y  ~ con- 
s i s ted  of a noise genera to r ,  a 700 w a t t  U n i v e r s i t y  B-24 
l oudspeake r  (hav ing  24 s e p a r a t e  30 w a t t  speakers) ,  a 
Bogen  ampl i f i e r  a n d  a N a v y  B e a c h  ampl i f ier .  Sound  
levels  a t t a i n e d  were  a b o u t  140 db  w i t h  m o s t  of t he  ene rgy  
c o n c e n t r a t e d  in t he  150 4800 cy/s  f r e q u e n c y  range.  Such 
levels  a p p r o x i m a t e  those  p u t  ou t  b y  t u r b o - j e t  engines  
a n d  are nea r  t h e  m a x i m a l  l imi t  one  can  o b t a i n  w i th  
c o n v e n t i o n a l  d i a p h r a g m  t y p e  l o u d s p e a k e r  s y s t ems .  In-  
d iv idua l ly  i so la ted  mice were  ex p o s ed  to  noise for  5 rain 
a n d  a u t o p s i e d  i m m e d i a t e l y  a f t e r  ex p o s u re  a n d  a t  3 and  
6 h i n t e rva l s  for ana lys i s  of changes  in  ad rena l  we igh t  
and  in ad rena l  c o n t e n t  of cho les te ro l  and  s e r u m  Na, K, 
a n d  Ca levels followiilg noise exposu re .  P r e l i m i n a r y  
ana lyses  for  t o t a l  cho les te ro l  were  m a d e  us ing the  
SPIERRY-~'VIEBB t e c h n i q u e  4. This  was  l a t e r  a b a n d o n e d  in 
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