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e m b r y o s  and  a leu rone  vacuoles  con t a in  acid phospha t a s e .  
S imi la r  resul t s  were s h o w n  b y  BRANDES and  BERTIN112 in 
a u t o p h a g i c  vacuoles  of s t a r v i n g  Euglena .  F r a c t i o n a t i o n  of 
vacuoles  f rom yeas t  p ro top l a s t s  h a v e  shown  a v e r y  h i g h  
specific a c t i v i t y  of lysosomal  enzymes6,13. The  l a t t e r  re- 
sul ts  i nd i ca t e  t h a t  t he  vacuoles  are  t h e  on ly  source of 
lysosomal  enzymes  w i t h i n  t he  yeas t  cells. The  resul t s  g iven  
in t h e  p r e s e n t  c o m m u n i c a t i o n  also f a v o u r  t he  n o t i o n  t h a t  
t he  vacuoles  are  t he  si te  of lysosomal  e n z y m e  ac t iv i ty .  

Rdsumd. La  loca l i sa t ion  de la p h o s p h a t a s e - a c i d e  dans  
la l evure  Cryptococcus neo/ormans est  6tudi6e ici p a r  des 
m 6 t h o d e s  c y t o c h i m i q u e s  au n iveau  u l t r a s t r u c t u r a l .  On  a 
t r o u v 6  que  l ' e n z y m e  se c o n c e n t r a i t  e x c l u s i v e m e n t  darts 
les vacuoles,  ce qui  s ' accorde  avec  les r6su l ta t s  que  

d ' a u t r e s  a u t e u r s  o n t  o b t e n u s  sur  la loca l i sa t ion  de 
l ' e n z y m e  dans  les cellules v6g6tales.  
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A n t i - G a s t r i n  I m m u n o f l u o r e s c e n c e  in the  Sk in  of Hyla crepitans and the  C y t o c h e m i s t r y  of the Cells  
Invo lved  

I n  1966 ERSPAMER et  al. 1 r epo r t ed  on  t h e  presence  of a 
p o l y p e p t i d e  in t he  sk in  of A u s t r a l i a n  a n d  S o u t h  A m e r i c a n  
t ree  frogs, especial ly  Hyla caerulea. T h e y  sugges ted  t h e  
n a m e  caeru le in  for t he  new p r o d u c t  a n d  descr ibed  i ts  
effects  as well  as i ts  chemica l  s t ruc ture .  A m o s t  i m p o r t a n t  
obse rva t ion ,  b y  t he  same  group  of workers  2, was t he  rec- 
ogn i t ion  t h a t  t h e  amino-ac id  sequence  of a po r t i on  of t h e  
new decapep t i de  was iden t ica l  w i t h  t h a t  of a cor respond-  
ing po r t i on  of t h e  gas t r in  molecule.  Con f i rma t ion  of th i s  
o b s e r v a t i o n  ha s  come f rom the  i m m u n o c h e m i c a l  s tud ies  
of McGuIGAN 3. 

Because  of our  i n t e r e s t  in po lypep t ide - sec re t ing  endo-  
cr ine  cells, especial ly  those  be long ing  to  the  A P U D  
series 4-7, our  a t t e n t i o n  was d r a w n  to  th i s  new discovery.  
W e  r e p o r t  here  t h e  resul t s  of i n lmunof luo rescence  s tud ies  
on  t he  skin  of a S o u t h  A m e r i c a n  t ree-f rog Hyla crepitans, 
a n d  on  t he  chief  cy tochemica l  charac te r i s t i c s  of t h e  cells 
g iv ing  pos i t ive  imnlunof luorescence  w i t h  a n t i - g a s t r i n  
sera.  

Sk in  f rom t h e  v e n t r a l  a n d  dorsa l  surface  of Hyla 
crepitans was s tudied .  The  m a t e r i a l  was  processed as 
follows: (1) Smal l  po r t i ons  of skin  were  q u e n c h e d  in 
m e l t i n g  A r c t o n  22 (Freon  22) for  (a) c r y o s t a t  sect ions  for  
imn lunof luo rescence  and  e n z y m e  cy tochemis t ry ,  a n d  
(b) f reeze-dry ing  a n d  s u b s e q u e n t  t r e a t m e n t  w i t h  fo rm-  
a l d e h y d e  vapour .  (2) O t h e r  smal l  po r t i ons  of sk in  were 
f ixed in g l u t a r a l d e h y d e  or in  g lu t a r a ldehyde -p i c r i c  ac ids  
for  i n v e s t i g a t i o n  of m a s k e d  m e t a c h r o m a s i a .  (3) Smal l  
b locks  were f ixed in g lu t a r a ldehyde  a n d  e m b e d d e d  in 
E p o n  for e l ec t ron  microscopy.  

A n t i b o d i e s  to  h u m a n  s y n t h e t i c  gas t r i n  I (I.C.I.) were 
p r o d u c e d  b y  r e p e a t e d  i m m u n i z a t i o n  of w h i t e  r a b b i t s  b y  
t h e  p rocedure  of BOYD and  PEARl'9. A n t i s e r u m  o b t a i n e d  
14 days  a f te r  t he  las t  i m m u n i z a t i o n  was passed  t h r o u g h  
a D E A E  S e p h a d e x  co lumn  to o b t a i n  a pu re  IgG f rac t ion .  
N o r m a l  r a b b i t  s e r u m  t r e a t e d  in  t he  s ame  way  was  used 
as a cont ro l .  C ryos t a t  sect ions  (4 ~t), un f i xed  a n d  post -  
f ixed  in  cold fo rmol -ca lc ium,  were used for  ind i rec t  im-  
munof luo rescence  w i t h  label led  goa t  a n t i - r a b b i t  g lobul in  
(Microbiological  Assoc ia t ion  Inc.).  

The  cont ro l s  used were:  (1) f luorescen t  goa t  a n t i - r a b b i t  
igG,  a lone:  (2) n o r m a l  r a b b i t  IgG followed b y  f luorescen t  
a n t i - r a b b i t  I gG;  (3) r a b b i t  a n t i - h u m a n  gas t r in  s e rum a f t e r  
a b s o r p t i o n  w i t h  pur i f ied  h u m a n  gas t r in  I. 

Cy tochemica l  reac t ions  cha rac te r i s t i ca l ly  pos i t ive  in  cells 
of t h e  endoc r ine  p o l y p ep t i d e  (APUD)  series were also 
appl ied.  T h e y  were:  p h o s p h o g l y c e r a t e  dehydrogenase ,  
non-specif ic  chol ines terase ,  non-specif ic  esterase,  m a s k e d  

Fig. i. Skin of Hyla, fresh-frozen cryostat section. Anti-gastrin 
immunofluorescence. Indirect method using rabbit anti-human 
gastrin I and fluorescein-labelled goat anti-rabbit 7-globulin. • 620. 
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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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Iqg. 2. Skin of Hyla, shows strong reaction for r162 
dehydrogenase in ilOlt-tnucous glands, and in imidentified cells lying 
beneath the cpidernlis, x 600. 
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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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