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metachromas ia ,  lead h a e m a t o x y l i n  1~ si lver impregna-  
t ion n and  fo rma ldehyde- induced  fluorescence. The last  
of these  was s tud ied  in freeze-dried mater ia l  t r ea t ed  wi th  
fo rmaldehyde  vapour  a t  6O ~ for 4 h, before  embedd ing  
in paraf f in  wax.  

Immunof luo rescen t  s ta in ing  wi th  an t i -gas t r in  I re- 
vealed 2 groups of cells (Figure 1), bo th  ent i re ly  uns ta ined  
in control  prepara t ions .  The first  were the  cells compos ing  
one of the  2 chief types  of cu taneous  gland. F r o m  their  
cy tochemica l  character is t ics  we ident i f ied these  as the  
non-nmcous ,  hedonic,  glands descr ibed by  NOBLE12. The 
o ther  group of ceils, which can also be seen in Figure 1, 
were isolated cells, lying along, and  d i rec t ly  benea th ,  the  
epi thel ium.  These we could no t  ident i fy  posi t ively.  Only 2 
types  of cu taneous  gland were dis t inguished,  t he  non- 
mucous  and the  so-called poisonous ~2 type .  The la t t e r  
possessed a s t rong yellow fo rma ldehyde- induced  fluores- 
cence, in freeze-dried material ,  and this  had  the  spect ra l  
character is t ics  of 5 -hydroxy t ryp t amine .  

The presumpt ive"  caeru le in-conta in ing  cells possessed 
the  following cy tochemica l  charac ter i s t ics :  masked  me ta -  
chromasia ,  pos i t ive  s ta in ing  wi th  lead haematoxy l in ,  
weak a rgen ta f f in i ty ,  weak fo rma ldehyde - induced  fluores- 
cence and  a high a -g lycerophospha te  dehydrogenase  
(Figure 2). These charac ter i s t ics  are c o m m o n  to endocr ine  
po lypep t ide  cells in m a m m a l i a n  species where  t h e y  are 
usually, bu t  no t  invar iab ly  accompanied  by  high levels of 
chol inesterase  or non-specif ic  esterase,  or both .  Ne i the r  of 
these  enzymes  was p re sen t  in the  caerulein cells of H y l a  
crepitans la. The granules of the  poisonous glands showed 
toluidine-blue  m e t a c h r o m a s i a  a t  p H  5 w i t h o u t  prior  acid 
t r ea tmen t ,  as would  be expec ted  f rom the i r  s t rong  5- 
h y d r o x y t r y p t a m i n e - b i n d i n g  capaci ty .  

We conclude t h a t  the  cells in the  non-mucous  cu taneous  
glands, and the  isolated subep idermal  ceils, p ro b ab l y  do 
conta in  caerulein.  Their  posi t ive  reac t ion  for masked  
me t ach ro mas i a  p r e s u m a b l y  indicates  t h a t  the i r  s torage  
product ,  like t h a t  of es tabl ished A P U D  ceils, has  pre-  
d o m i n a n t l y  the  random-coi l  confo rmat ion  ". I t  is no t  
possible to  t ake  the  analogy any  fu r the r  on the  p resen t  
evidence.  

Zusammen/assung .  Mit ind i rek ter  Immunof luores -  
zenz technik  wird  demons t r i e r t ,  dass  An t i -Gas t r in se rum 
(IgG-Frakt ion)  mi t  Hautze l len  und  mi t  zur H a u t  ge- 
h6renden  Driisen yon  Hyla  crepitans reagiert .  Diese, 
wahrschein l ich  Caerulein e n t h a l t e n d e n  Zellen, bes i tzen  
endokr ine  E igenschaf ten .  
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Neurosecretory Cell Types in Normal  Taste Bud 

Various cell types  have  been  found in the  t a s t e  bud. 
They represen t  according to the  ma jo r i t y  of researchers,  
evolut ive s tages of an original single t ype  of cel l1 In  the  
course of the  s t u d y  a imed at  the  inves t iga t ion  of the  ultra- 
s t ruc tura l  fea tures  of the  normal  tas te  bud,  we have  ob- 
served the  a lmos t  cons t an t  presence of a cell t ype  
charac ter ized  by  the  presence of a b u n d a n t  vesicles of a 
neurosecre tory  type .  The object  of the  p re sen t  pape r  is in 
fact  the  descr ip t ion  of the  submicroscopic  character is t ics  
of th is  cell type.  

Materials  and methods. Fol ia te  papil lae of adul t  r abb i t s  
were removed  and  soaked for 3 h in g lu ta ra ldehyde  3% 
in 0 .1M phospha t e  buffer,  r insed in the  same buffer  and 
post - f ixed in 2% osmium te t roxide .  The sections,  s ta ined  
wi th  u rany lace ta te  and lead ci trate,  were t h e n  examined  
under  a Phi l ips  EM 200 electron microscope.  

Results  and discussion. Following the  classif icat ion of 
previous researchers,  it  is possible to observe in the  tas te  

bud  2 types  of ma t u r e  cells, t h a t  is to say, t ype  I and  II .  
The type  I is general ly  regarded as the  classical t a s t e  
cell ~. This cell has  a sp ind le -shaped  form and ex tends  f rom 
the  basal  m e m b r a n e  up to  the  pore region. I t  is t he  one 
which  makes  the  major  con t r ibu t ion  to the  fo rma t ion  of 
the  tas te  pore  t h ro u g h  the  numerous  microvill i  which  
eman a t e  f rom the  apical  region. This cell f r equen t ly  
assumes con tac t  w i th  a f fe ren t  nerve  fibres which  it 
bounds  in a s imilar  way  to  the  b o u n d i n g  of the  axon  by  
the  Schwann ' s  cell 3. Ment ion mus t  be made  of the  presence  
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in t he  cy top l a sm of i ts  apical  region of charac ter i s t ic  
dense secre tory  granules  which  at  t imes  appear  to merge  
wi th  the  mucoid  subs tance  of RANVIER 4. The cells which  
we observed  in t he  course of  th is  s t u d y  have  m a n y  
charac ter i s t ics  in c o m m o n  wi th  the  t y p e  I cells, such as 
the  presence  of e longated  curvi l inear  cisternae,  the  abun-  
dance  of t he  Golgi appa ra tu se s  and  the  large q u a n t i t y  of 
f i laments .  Bu t  w h a t  d is t inguishes  these  cells f rom the  
t y p e  I cells is the  re la t ive  clearness of the  cy top lasmic  
ma t r i x  and  above all the  abundance  of vesicles of a neuro-  
secre tory  type  hav ing  a dense  cent ra l  granule and  an 
e l ec t ron t r anspa ren t  per iphera l  halo. Their  d iamete r  
varies f rom 500-2000/~.  T h e y  main ly  occupy  the  medio-  
basal  region of the  cell (Figure 1) and  ex tend  in a sca t t e red  
way  towards  the  apical  region where  as a rule t h e y  are 
rare ly  seen. Of ten  t h e y  prefer  areas close to  t he  p l a sma  
membrane .  In  the  cy top la sm of these  cells we also f ind a 
var iable  n u m b e r  of smoo th -edged  and e l ec t ron - t r anspa ren t  

vesicles m u c h  smal ler  t h a n  the  previous  ones (Figure 2). 
The numerica l  re la t ionship  be tween  the  2 t ypes  observed 
varies grea t ly  according to  t he  funct ional  m o m e n t  and  
the  cy top lasmic  area examined .  These ceils assume fre- 
quen t  con tac t  w i th  af ferent  fibres, analogously to t ype  I 
cells. On the  o the r  hand ,  some neurosecre tory  vesicles 
are  also observed  in t ype  I cellsS: the  cells descr ibed can 
therefore  represent ,  ins tead of a t rue  and  proper  cell type,  
only  a funct ional  m o m e n t  immed ia t e ly  pr ior  to t h a t  
pecul iar  of the  t ype  I cells, so t h a t  it  can be suggested t h a t  
t he  secre tory  granules  of the  apical  region of the  t ype  I 
ceils are the  resul t  of the  merg ing  toge the r  of t he  neuro- 
secre tory  vesicles which  or iginate  in cells of less advanced  
di f ferent ia t ion,  in o the r  words  in t he  clear cells jus t  de- 
scribed. F ina l ly  i t  m u s t  be no ted  t h a t  such  vesicles 
accumula te  along the  s t r e t ch  of p lasmat ic  m e m b r a n e  
which  comes in to  con tac t  w i t h  t he  af ferent  nerve  fibres 
(Figure 3), t h a t  is to say  s imilar ly  to  t h e  synap t ic  

Fig. 3. Taste bud. Synaptic contact between a neurosecretory type 
cell and a nerve fibre. Note the presence of some thickenings with 
accumulation of vesicles (arrows) along the contact membrane. 
• 17,000. 

Fig. 1. Taste bud. Medio-basal zone of a cell with numerous vesicles 
of a neurosecretory type. Note the frequent localization of vesicles 
along the plasma membrane (arrows) and the abundance of fila- 
ments. X 15,000. 

vesicles s, 7. I t  is possible t h a t  these  neurosecre tory  vesicles 
are re la ted to  the  p roduc t ion  of acetylchol ine  which  m a n y  
au thors  s consider  to be involved in the  t ransmiss ion  of t he  
t a s t e  impulse.  Finally,  the  poss ibi l i ty  t h a t  o the r  specific 
chemical  t r a n s m i t t e r s  are concerned  wi th  the  t ransmiss ion  
of the  t a s t e  impulse  canno t  be  ruled ou t  9. 

Riassunto.  Nella p resen te  nora  vengono esamina te  da  
un p u n t o  di v i s ta  u l t r a s t ru t tu ra l e  par t icolar i  cellule 
presen t i  nel  calice gus ta t ivo  normale ,  per  alcuni  aspe t t i  
assai  simili alle cellule del I t ipo  e con tenen t i  numerose  
vescicole di  t ipo neurosecretor io .  
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Fig. 2. Taste bud, Size variability of the neurosecretory vesicles. 
At some points it is possible to observe the fusion of the limiting 
membrane of 2 adjacent vesicles (double arrow). At the left of the 
figure many electron-transparent vesicles are present (single arrow). 
• 34,000. 
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