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t he  3 doses chosen  of a m p h e t a m i n e .  Doses of reserp ine  
r anged  f rom 1 • 10 -6 to  1 • 10 -~ g/ml.  

As can  be  seen, i n d e p e n d e n t l y  of t he  doses of am-  
p h e t a m i n e  p rev ious ly  used, reserp ine  response  increases  
in a fash ion  re l a t ed  to  t he  dose. I n  t he  dosage levels of 
a m p h e t a m i n e  used, t he  m a x i m a l  response  for  reserp ine  
cor responds  to a c o n c e n t r a t i o n  of 2 . 5 •  -5 g/ml.  A 
h igher  c o n c e n t r a t i o n  of reserp ine  p roduces  a smal le r  
response  which  m a y  even  d i s a p p e a r  a t  a c o n c e n t r a t i o n  of 
1 • 10 -4 g/ml.  Th i s  fac t  could be  exp la ined  on  t he  basis  
t h a t  h ighe r  c o n c e n t r a t i o n s  of reserp ine  p r o d u c e ,  a 
b lockade  of a l p h a  recep tors  or d e t e r m i n e  a non-specif ic  
effect. The  he igh t  of t h e  c o n t r a c t i o n  el ici ted b y  reserp ine  
has  in  all  cases been  smal le r  t h a n  t h a t  o b t a i n e d  b y  
a m p h e t a m i n e  in t he  s ame  expe r imen t .  E a c h  p o i n t  of t h e  
g r a p h  rep resen t s  t he  m e a n - r  s t a n d a r d  er ror  of a 
m i n i m u m  of 7 e x p e r i m e n t s  a n d  a m a x i m u m  of 12. 

F u r t h e r  e x p e r i m e n t s  are necessa ry  to e luc ida te  t h e  
m e c h a n i s m  invo lved  in t he  p h e n o m e n o n  descr ibed.  
However ,  i f  we t ake  in to  accoun t  t he  resu l t s  shown  
above  and  some u n p u b l i s h e d  results ,  severa l  conclusions  
m a y  be  d r a w n :  (1) T he  p h e n o m e n o n  appea r s  w h e n  
a m p h e t a m i n e  or a m p h e t a m i n e - l i k e  d rugs  (ephedrine,  
t r any l c ip romine )  are added  before  reserp ine  s, 9. (2) Nor-  
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ad rena l ine  a n d  t y r a m i n e  do no t  b e h a v e  like a m p h e t -  
amine% (3) I t  does no t  a p p e a r  w h e n  t he  an ima l s  are pre-  
t r e a t e d  w i t h  reserp ine  (1 m g / k g  i.p. 2 4 h  before  t he  
exper iment ) .  (4) The  c o n t r a c t i o n  p roduced  b y  reserp ine  
appea r s  genera l ly  once. I n  some cases a second or even  a 
t h i r d  dose of reserp ine  elicit  a response,  wh ich  is a lways  
smal le r  t h a n  t h e  p rev ious  one. I n  a n y  case, f u r t h e r  doses 
of reserp ine  fail  to  show a n y  response.  T h e  we igh t  of t he  
an ima l s  and  the i r  co r r e spond ing  vasa  de fe ren t i a  nor-  
ad rena l ine  c o n t e n t  could exp la in  t h e  d i f fe ren t  n u m b e r  of 
t he  responses  of t he  p r e p a r a t i o n s  to  reserpine.  (5) I t  is 
b locked  b y  a l p h a - t y p e  adrenol i t ics  (phen to lamine) .  

The  abo l i t ion  of t h e  reserp ine  response  b y  p r e t r ea t -  
meri t  in  v ivo  w i t h  t h e  a lka lo id  a n d / o r  p r e t r e a t m e n t  in  
v i t ro  w i t h  p h e n t o l a m i n e ,  po in t s  to  a n  adrenerg ic  
mechan i sm.  The  poss ib i l i ty  t h a t  a m p h e t a m i n e  modif ies  
t he  reserp ine  response  t h r o u g h  a n  i n h i b i t i o n  of ca techol-  
amine  u p t a k e  or a f ac i l i t a t ioh  of c a t echo l amine  release 
will be  i nves t i ga t ed  10. 

Resumen. Se e s tud ia  en  el conduc to  de fe ren te  aislado 
de r a t a  la r e spues t a  a la r e se rp ina  despu6s de la es t imu-  
lacidn del p r e p a r a d o  con a n f e t a m i n a .  E n  es tas  condi-  
clones, la r e se rp ina  p roduce  u n a  con t r acc idn  que  es pro- 
porc iona l  a las concen t rac iones  de a n f e t a m i n a  y rese rp ina  
u t i l izadas ,  y es m a x i m a  p a r s  u n a  concen t r ac i6n  de 
rese rp ina  de 2 ,5 •  10 -5 g/ml,  p a r s  ser luego decrec iente  
cua lqu ie ra  que  sea la  concen t r ac idn  de a n f e t a m i n a  que 
se h a y a  empleado  p r e v i a m e n t e .  Se dJscu ten  los posibles  
mecan i smos  que  regu lan  la  r e spues t a  a la  r e se rp ina  
despu6s de la an f e t amina .  
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A Neur i t e -Receptor  C o m p l e x  in the Avian Lung: 

Elec t ron  microscopic  obse rva t ions  h a v e  d e m o n s t r a t e d  
t h a t  t h e  g lomus cells of t h e  ca ro t id  b o d y  t-3 con t a i n  m a n y  
dense-cored g r anu l a r  vesicles a n d  are  closely assoc ia ted  
w i t h  u n m y e l i n a t e d  axons .  Cer ta in  ceils in  ep ide rma l  
s t ruc tu re s  of v e r t e b r a t e s  h a v e  v e r y  s imi la r  u l t r a s t r u c t u r a l  
charac ter i s t ics ,  n o t a b l y  Merkel  cells in  m a m m a l i a n  skin  4, 5 
a n d  in t h e  a v i a n  h a r d  pala te% W e  h a v e  found  v e r y  
s imi la r  special ized cells in  t he  ep i the l i um of t h e  in t r a -  
p u l m o n a r y  p r i m a r y  b r o n c h u s  of t he  domes t i c  fowl 
(Gallus domesticus). C o m p a r a b l e  cells h a v e  also been  
descr ibed in t he  h u m a n  b r o n c h i a l  ep i the l i um 7. 

Spec imens  of G. domesticus, k n o w n  to  be  free of ce r t a in  
r e s p i r a t o r y  diseases, were per fused  u n d e r  b a r b i t u r a t e  

Electron Microscopica l  Observat ions  

anaes the s i a  w i t h  2 .5% g l u t a r a l d e h y d e  in cacody la te  
buf fe r  (pH 7.3). The  requ i red  t i ssue  was removed ,  pos t -  
f ixed in o s m i u m  t e t r o x i d e  a n d  e m b e d d e d  in Maraglas .  
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Fig. 1. Single specialized ceil between epithelial cells. The cytoplasm 
is invaginated (I) into the nucleus. Desmosomes (-->). Lead citrate 
and uranyl acetate. • 8300. 

Fig. 2. Specialized cell showing the Golgi body. Cytoplasmic pro- 
cesses are indicated b y e .  Lead citrate. • 15,000. 

U l t r a t h i n  sect ions  were s t a i n e d  w i t h  lead c i t r a t e  a n d  
u r a n y l  a c e t a t e  or  w i t h  lead c i t r a t e  only.  

These  specia l ized cells occur  in  smal l  groups,  b u t  each  
i n d i v i d u a l  cell is i so la ted  (Figure  1) b y  t h e  c i l ia ted 
c o l u m n a r  ep i the l ia l  cells w h i c h  l ine t he  p r i m a r y  b ronchus .  
The  cells h a v e  a n  i r regu la r  out l ine .  A l t h o u g h  t h e y  do n o t  
possess t h e  ex t ens ive  foldings  of t h e  surface  m e m b r a n e  
w h i c h  cha rac t e r i ze  t h e  a d j a c e n t  ep i the l ia l  ceils, t h e y  do 
occas iona l ly  show smal l  processes  wh ich  p e n e t r a t e  a 
sho r t  d i s t ance  b e t w e e n  t he  ad jo in ing  ep i the l ia l  cells 
(Figure  2). Some  of these  smal l  processes  b i furca te .  I n  
some  sections,  de smosomes  are  seen b e t w e e n  these  
special ized cells a n d  t h e  s u r r o u n d i n g  ep i the l ia l  cells 
(Figure  1). T h e  c y t o p l a s m  con t a in s  n u m e r o u s  free r ibo-  
somes ,  m a n y  dense-cored  g r a n u l a r  vesicles ( abou t  750 to 
1300 7~ d i ame te r ,  w i t h  a core a b o u t  600-1000 A d iamete r ) ,  
sparse  r o u g h  endop la smic  re t i cu lum,  a n d  occas ional  f ine  
f i l aments .  The  m i t o c h o n d r i a  are smal l  a n d  r o u n d  or 
n a r r o w  a n d  e longated .  T h e i r  a r r a n g e m e n t  in  t h e  cell 
u sua l ly  appea r s  to  be  r a n d o m ,  t h o u g h  s o m e t i m e s  t h e y  
seem to be  a c c u m u l a t e d  a t  t h e  basa l  region.  The  Golgi  
c o m p l e x  i s wel l -deve loped  (Figure  2) a n d  occas ional ly  1 
or 2 dense  cored g r a n u l a r  vesicles are  assoc ia ted  w i t h  it. 
The  nucleus,  wh ich  seems to c o n t a i n  2 nucleol i ,  appea r s  
l obu l a t ed  a n d  i r regular ,  or ova l  a n d  regular ,  d e p e n d i n g  
on  t h e  p l ane  of t h e  sect ion.  The  c h r o m a t i n  is even ly  
d ispersed  t h r o u g h o u t  t h e  Ilucleus. No ev idence  of 
s u s t e n t a c u l a r  cells or s u p p o r t i n g  s t r u c t u r e s  ha s  b e e n  
observed .  

T h e r e  are  usua l ly  1 (Figure  3) or s o m e t i m e s  2 u n m y e -  
I i na t ed  axons  in  close c o n t a c t  w i t h  t h e  basa l  region of 

these  cells. These  axons  are t yp i ca l l y  ba re  of S c h w a n n  
cell cy top la sm,  a n d  a p p e a r  to  h a v e  a g rea t e r  d i a m e t e r  
t h a n  those  c o m m o n l y  seen in t h e  ne rve  b u n d l e s  in  t h e  
l a m i n a  p rop r i a  b e n e a t h  t h e  b r o n c h i a l  ep i the l ium.  T he  
axons  associa ted  w i t h  t h e  special ized cells are  r a n d o m l y  
p a c k e d  w i t h  smal l  round ,  or e longa ted  m i t o c h o n d r i a  a n d  
m a n y  a g r a n u l a r  vesicles (450-950 A d iamete r ) .  Dense-  
cored g r anu l a r  vesicles  are n o t  usua l ly  p resen t .  T h e  gap 
b e t w een  t h e  a x o n a l  an d  cell m e m b r a n e s  is v e r y  nar row,  
a b o u t  100-150 A, a n d  in some cases sma l l  in t e r locked  
i n t e rd i g i t a t i o n s  h a v e  been  seen. 

These  cells r e semble  t h e  g lomus  cells a n d  Merkel  cells 
in  h a v i n g  g ranu l a r  vesicles, smal l  processes  p e n e t r a t i n g .  
b e t w een  a d j a c e n t  ep i the l ia l  cells, a n d  close assoc ia t ion  
w i t h  a p p a r e n t l y  en la rged  axons  full  of m i t o c h o n d r i a  a n d  
a g r a n u l a r  vesicles.  T h e  g lomus  cells are  wide ly  accep ted  
as chemorecep tors ,  wh i l s t  Merkel  cells are t h o u g h t  to  be  
mechanorecep to r s .  I t  t he re fo re  seems reasonable ,  on  t h e  
morpho log ica l  evidence,  to  cons ider  t h e  poss ib i l i ty  t h a t  
these  cells in  t h e  b ronch i a l  e p i t h e l i u m  of G. domesticus are 
a n o t h e r  ex amp l e  of a neu r i t e - r ecep to r  cell complex;  e i the r  
chemorecep to r  or mech an o recep t o r .  The re  is exper i -  
m e n t a l  ev idence  for t h e  p resenc  e of c a r b o n  d iox ide  
recep tors  in  t h e  i n t r a p u l m o n a r y  p r i m a r y  b r o n c h u s  of 
th i s  species of b i rd  s. I t  is also k n o w n  t h a t  a f f e r en t  v a g a l  

s ]). 1r PETERSON and M. R. FxDDx, Science t62, 1499 (1968). 
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Fig. 3. Shows the close relationship between the axon (A) and the 
specialized cell. Note the mitochondria and agranular vesicles in the 
axon and the concentration of granular vesicles in the specialized 
cell near the axon. Lead citrate and uranyl acetate. • 32,000. 

p a t h w a y s  fire in  phase  w i t h  b r e a t h i n g  in th i s  species ~, 10, 
a n d  th i s  is cons i s t en t  w i t h  m e c h a n o r e c e p t o r  ac t iv i ty .  

Us ing  t h e  l igh t  microscope,  FR6LIC~t descr ibed  ' l igh t  
cells '  in  t h e  b r o n c h i a l  e p i t h e l i u m  of severa l  m a m m a l s  n .  
These  cells, w h i c h  were some t imes  p r e sen t  in  c lumps,  
appea red  to  be  i n n e r v a t e d  b y  f ine ne rve  f ibres  e x t e n d i n g  
deep ly  in to  t h e i r  cy top lasm,  and  he  sugges ted  t h a t  t h e y  

were chemorecep tors .  T h e  presence  of these  cells in  t h e  
n o r m a l  h u m a n  lung  h a s  been  conf i rmed  1~, b u t  a p p a r e n t l y  
t h e i r  i n n e r v a t i o n  h a s  n o t  ye t  been  cor robora ted .  BENSCI~ 
et  al. ~ sugges ted  t h a t  t h e i r  new cell t y p e  p r o b a b l y  cor- 
r e sponded  to FROLICH'S 11 ' l i gh t  cells', b u t  d id  n o t  r epo r t  
a close c o n t a c t  b e t w e e n  these  cells a n d  ne rve  endings.  
T h e  special ized cells wh ich  we h a v e  descr ibed v e r y  
p r o b a b l y  cor respond  to  FROLICH'S ' l i gh t  cells',  an d  t h e y  
do h a v e  a close r e l a t i onsh ip  to  axons .  

I f  our  cells are  chemorecep to r s  t h e y  sugges t  t h e  possi- 
b i l i ty  of a device  for t h e  r ap id  a n d  d i rec t  m o n i t o r i n g  of 
gases w i t h i n  t h e  a i rway,  as opposed  to  t h e  r e l a t ive ly  
ind i rec t  m o n i t o r i n g  of gases in  t h e  blood. I f  t h e y  are 
m e c h a n o r e c e p t o r s  t h e y  are of i n t e r e s t  in  t h a t  i t  h a s  been  
dif f icul t  h i t h e r t o  to  d e m o n s t r a t e  conv inc ing ly  a n y  
def in i te  r ecep to r  s t ruc tu re s  w i t h i n  t h e  v e r t e b r a t e  lung  
wh ich  m i g h t  be  sens i t ive  to  mechan ica l  s t imul i  13. 

Rdsumd. L ' e x a m e n  au  microscope  61ectronique du 
b r o n c h u s  p r ima i r e  i n t r a p u l m o n a i r e  de Gallus domesticus 
a r6vel6 la pr6sence d ' u n  complexe  neu r i t e - r6cep teu r  tr~s 
semblab le  au x  cellules du  g lomus  ca ro t id ien  des m a m -  
mif~res, e t  au x  cellules de Merkel  qu i  se t r o u v e n t  dans  les 
s t ruc tu re s  @ i d e r m i q u e s  des ve r t6b%s .  La  fonc t ion  pos- 
s ible  ch6mor6cep teu r  ou m 6 c h a n o r 6 c e p t e u r  de ces 
cellules es t  discu%e.  
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Effect of Temperature on the Neurosecretory Activity in Nezara viridula Linn. (Heteroptera; Penta- 
tomidae) 

The  role of t e m p e r a t u r e  on  t h e  a c t i v i t y  of neuro-  
sec re to ry  cells has  n o t  so far  b e e n  s tud ied  in de ta i l  in  
insec ts  (NovAK1). The  on ly  r e p o r t  is t h a t  of CLARKX ~, 
who  ha s  s tud ied  t he  h is to logica l  changes  in t he  neuro-  
endocr ine  s y s t e m  of Locusts migratoria a t  d i f fe ren t  
t e m p e r a t u r e  regimes.  I n  t h e  p r e sen t  work  a n  a t t e m p t  l{as 
been  m a d e  to s t u d y  t h e  role of t e m p e r a t u r e  on  t h e  
a c t i v i t y  of t h e  neu rosec re to ry  cells of t h e  b r a i n  of green  
c o t t o n  bug,  Nezara viridula. 

Material and method. The  adu l t s  of Nezara viridula of 
a b o u t  equa l  age group  were col lected f rom t h e  p l a n t s  of 
Althaea rosea. F or  each  rep l i ca te  e x p e r i m e n t  t h e y  were 
sor ted  ou t  in  4 lots. The  f i rs t  lo t  was  k e p t  in  a n  i n c u b a t o r  
m a i n t a i n e d  a t  a t e m p e r a t u r e  of 35~ T h e  second a n d  
t h i r d  lots  were k e p t  ill a r e f r ige ra to r  m a i n t a i n e d  a t  10 a n d  
0~ for 21 days  a n d  4 days  respect ively .  One lot  was  
a lways  k e p t  a t  t he  room t e m p e r a t u r e  (28 ~ as control .  

T h e  insec ts  k e p t  a t  35 an d  10 ~ l ived  for severa l  days,  b u t  
those  a t  0 ~ Survived for 3 - 4  days  only. T h e  e x p e r i m e n t a l  
a n d  cont ro l led  insec ts  were  s tud ied  a f t e r  s t a in ing  w i t h  
p a r a l d e h y d e  fuchs in  ~ (PF) a n d  pe r fo rmic  acid v i c to r i a  
b lue  (PAVB) 4, s t echn iques .  

Results and discussion. I n  t h e  pa r s  in te rce rebra l i s  
media l i s  of t h e  p ro t o ce r eb ru  m of Nezara viridula, t h e r e  
are 2 d i s t i nc t  g roups  of neu rosec re to ry  cells, s i t u a t e d  
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1966). 
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