
15. 12. 1969 Speeialia 1323 

D e n e r v a t e d  T a s t e  B u d s .  I. Genera l  U l t r a s t r u c t u r a l  O b s e r v a t i o n s  

The  cu t  of t he  t a s t e  ne rves  b r ings  a b o u t  t h e  d i s in tegra -  
t ion  a n d  t he  d i s a p p e a r a n c e  of t h e  t a s t e  b u d s  1. The  
p r e s e n t  r e p o r t  examines  t he  genera l  u l t r a s t r u c t u r a l  
f ea tu res  of such  a degene ra t i ve  process.  

Mater ia ls  and methods. T h e  fol ia te  pap i l lae  of a d u l t  
r a b b i t s  were r e m o v e d  a t  s u b s e q u e n t  t imes ,  a n d  precise ly  
on  t h e  2rid, 5th,  10th,  15 th  a n d  20 th  d a y  a f t e r  t h e  t r a n -  
sec t ion  of t h e  h o m o l a t e r a l  g lo s sopha ryngea l  nerve .  The  
pieces were f ixed in 3% g lu t a r a ldehyde ,  pos t - f ixed  in 
osmium,  d e h y d r a t e d  in e t h a n o l  a n d  e m b e d d e d  in Epon .  

Resul ts  and discussion. Afte r  t h e  dene rva t i on ,  t h e  t a s t e  
buds  degene ra t e  r ap id ly  a n d  d i s a p p e a r  w i t h i n  a per iod  of 
some 15 days,  acco rd ing  to t h e  f ind ings  of l igh t  micro-  
scopy  1-3. 

The  ear l ies t  a l t e r a t i ons  occur  in  t he  apica l  region of t h e  
ceils wh ich  converge  t o w a r d s  t he  t a s t e  pore  a n d  cons is t  in 
t he  d i so r i en t a t i on  of t h e  microvi l l i  wh ich  ming le  w i t h  
each  o t h e r  in  a d i sordered  w a y  a n d  are  v a r i a b l y  dis- 
loca ted  due  to  t h e  s t r ang l ing  of t he  t a s t e  pore  (Figure  1). 
F u r t h e r m o r e ,  t he  cells t e n d  to  lose t he i r  sp indle  shape,  
b e c o m i n g  coarsely  p o l y h e d r i c .  The  'muco id  s u b s t a n c e '  
of I~ANVIER 1 of ten  ha s  t he  a spec t  of e longa ted  longi tu-  
d ina l  masses  w i t h  a d u s t y  look. 

As rega rds  t he  med io -basa l  region of t he  cell, th i s  is 
cha rac t e r i zed  in t h e  f i r s t  days  a f t e r  t he  d e n e r v a t i o n  b y  
t he  p resence  of cy tosegregosomes  4 - also called au to-  
phag ic  vacuoles  - in  t he  s l igh t ly  d i f f e ren t i a t ed  cells of t h e  
t a s t e  buds ,  t h a t  is to  say  in t he  basa l  a n d  in t he  pe r iphe ra l  
cells and,  charac te r i s t i ca l ly ,  in  s imi la r  cells s ca t t e r ed  here  
a n d  t h e r e  in  t he  t a s t e  b u d  5. T h e y  are ve ry  v o l u m i n o u s  
fo rmat ions ,  l im i t ed  b y  a s imple  or doub le  m e m b r a n e  an d  
c o n t a i n i n g  cy top l a smic  organules  in  va r ious  s tages  of 
b r e a k - u p  (Figure  2). 

I n  t h e  t y p e  I cells wh ich  are cons idered  b y  some a u t h o r s  
t h e  t yp i ca l  m a t u r e  t a s t e  cells 6, classical  lysosomes are 
obse rved  ~ w i t h  t he  presence  of n u m e r o u s  m e m b r a n e s  
wh ich  h a v e  been  b r o u g h t  close t o g e t h e r  and  which  h a v e  a 
mye lo id  t y p e  aspec t  a n d  f r e q u e n t  fer r i t in- l ike  granules  (Fi- 
gure  3). S u b s e q u e n t l y  t he  mass ive  degene ra t i on  of t h e  t y p e  
I I  cells prevai ls .  This  b r ings  a b o u t  t h e  d e f o r m a t i o n  a n d  
progress ive  d i s a p p e a r a n c e  of l ip id  d rop le t s  n o r m a l l y  
p r e sen t  in  such  cell t y p e  a n d  t he  swell ing of t he  t ubu lo -  

ves icu la r  cy top l a smic  profi les (Figure  4). F ina l ly ,  t h e  
whole  cy top l a smic  o rgan iza t i on  is r ap i d l y  overwhe lmed .  

I n  t h e  d e g e n e r a t i o n  of t h e  d e n e r v a t e d  t a s t e  bud ,  i t  is 
the re fore  possible  to  d i s t ingu i sh  2 t ypes  of lesions. To t he  
focal lesions of t h e  f i rs t  t y p e  t h e  cells answer  t h r o u g h  t he  
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Fig. 2. Denervated taste bud. Big eytosegregosoma containing 
many swollen mitoehondria, myeloid figures, cisternae of the rough 
endoplasmic retieulum and scattered tubulo-vesieular spaces. Close 
to the big eytosegregosoma there is a small one, • 9900. 

Fig. 1. Denervated taste bud. The apical region is shown. Note the 
altered direction of the reciprocally interweaving microvilli and the 
strangling of the taste pore. x 12,500. 

Fig. 3. Denervated taste bud. Some typical iysosomes are observed 
within a type I cell. One of them (arrow) exhibits many membranous 
layers condensed at the periphery. • 16,250. 
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s eques t r a t i on  a n d  s u b s e q u e n t  e n z y m a t i c  d e g r a d a t i o n  of 
t he  cy top la smic  areas  i nvo lved  w i t h i n  m e m b r a n e - b o u n d  
format ions .  Consequen t ly  t h e  p r o d u c t i o n  of cytosegrego-  

somes is, w i t h i n  ce r t a i n  l imits ,  t h e  express ion  of a 
res idua l  se l f -defensive capac i ty  of t h e  cell d i rec ted  to 
c i r cumscr ib ing  t h e  degree  a n d  t h e  r ange  of t h e  d a m a g e  
caused  b y  t h e  d en e rv a t i o n .  Th i s  is conf i rmed  b y  t he  
e x t r e m e  scarc i ty  of t h e  a l t e r a t i ons  obse rved  in t he  
res idua l  cy top lasm.  

The  second g roup  of lesions causes  t h e  t o t a l  degenera-  
t i on  of t h e  t y p e  I I  ceils. 

The  sub-microscopic  a l t e r a t i ons  j u s t  descr ibed  p rov ide  
f u r t h e r  proof  of t h e  v a l i d i t y  of t h e  t r o p h i c  t h e o r y  of 
ne rves  s-10. I n  our  case, sensory  ne rves  are involved .  In  
th i s  connec t ion  i t  m u s t  be  e m p h a s i z e d  t h a t  t h e  t roph ic  
func t i on  exercised b y  t h e  t a s t e  ne rve  f ibres  on  t h e  ceils 
of t h e  t a s t e  b u d  is - in  respec t  of o the r  sensory  f ibres  - 
pa r t i cu l a r ly  complex,  n o t  on ly  as regards  m a i n t e n a n c e  
b u t  also t h e  d e v e l o p m e n t  an d  t h e  d i f f e r en t i a t i on  of the  
cells t h e m s e l v e s  which  are sub jec t  to  a con t inuous  
physio logica l  t u r n o v e r .  

Riassunto. La  d en e rv az i o n e  dei  calici gus t a t i v i  p rovoca  
due  t ip i  f o n d a m e n t a l i  di  a l t e raz ion i  cel lular i :  i l  p r imo  
r a p p r e s e n t a t o  d a  l isosomi e c i tosegregosomi  che colpiscono 
le cellule s c a r s a m e n t o  dif ferenziate ,  il secondo g invece  
r a p p r e s e n t a t o  da  lesioni che sconvolgono l ' i n t e r a  or- 
gan izzaz ione  c i t o p l a s ma t i ca  delle cellule di  I I  t ipo.  
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Fig. 4. Denervated taste bud. The cytoplasm of a type II cell is 
observed. Many lipid droplets are visible, some showing vaeuoliza- 
tion, others thickening or deformation of the edge. The swelling of the 
tubulo-vesieular cytoplasmic spaces has already begun. • 8850. 
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Einf luss  v o n  A u g e n s t i e l e x t r a k t  auf T r e h a l o s e ,  
Orconectes limosus 

t t y p e r g l y k ~ m i s c h e  W i r k u n g  yon  A n g e n s t i e l e x t r a k t e n  
is t  bei  d e k a p o d e n  Crus taceen  m e h r f a c h  be sch r i eb en  
worden l -3 .  I n  den  me i s t en  U n t e r s u c h u n g e n  w u r d e n  Ver-  
~tnderungen des (~ Gesamtzuckers}> gemessen,  so dass  n i c h t  
k la r  ist, ob n u t  e iner  oder  ob  m e h r e r e  Zucker  u n t e r  d e m  
Einf luss  des h y p e r g l y k ~ m i s c h e n  t t o r m o n s  v e r m e h r t  
werden.  Bei  den  Wi rbe l t i e r en ,  deren  n o r m a l e r  B l u t z u c k e r  
die Glukose ist, is t  eine Hyperglyk~tmie  wohl  s te t s  eine 
Hyperg lukos~mie ,  bei  den  Insek ten ,  de ren  H a u p t b l u t -  
zucker  Treha lose  ist, eine I typertrehalosS~mie.  Bei  den  
Crus taceen  s ind  die f re ien K o h l e l l h y d r a t e  in  der  Hf~mo- 
l y m p h e  vielf/ i l t ig z u s a m m e n g e s e t z t  u n d  es k a n n  n i c h t  v o m  
e indeu t igen  13berwiegen eines Zuckers  gesprochen  wet-  
den  4. Die b i sher igen  Be funde  sp rechen  dafiir,  dass  u n t e r  
H o r m o n e i n f l u s s  oder  s tress  vo r  a l l em die Glukose e r h 6 h t  
wird2,3,~. ~ b e r  K o n z e n t r a t i o n s v e r ~ n d e r u n g e n  wei te re r  
Zucker  is t  n i ch t s  N/iheres b e k a n n t .  I n s b e s o n d e r e  wurde  
b i sher  der  Treha lose  be i  d e k a p o d e n  Crus taceen  eine 
nebens~ch l i che  Rol le  zugeschr ieben.  Unse re  Versuche  
e rgaben  jedoch,  dass  gerade  die Treha lose  zu b e s t i m m t e n  

F r u c t o s e  und  G l u c o s e  in der H ~ i m o l y m p h e  von  

Zei ten  u n t e r  H o rmo n e i n f l u s s  b e m e r k e n s w e r t  hohe  Kon-  
z e n t r a t i o n e n  e r re ichen  k a n n .  

Methode. Den Versuchs t ie ren ,  die im Mi t t e l  20 g wogen, 
wurde  die e inem h a l b e n  Augens t i e l  e n t s p r e c h e n d e  
E x t r a k t m e n g e  (ca. 0,4 m g  Augens t i e lp ro te in )  in  v a n  
Har reve ld l6sung ,  den  K o n t r o l l e n  v a n  Har reve ld16sung  
al le in  inj iz ier t .  H X m o l y m p h e  wurde  aus  d e m  Coxalgelenk 
e n t n o m m e n .  I n  der  H/~molymphe  w u r d e n  P r o t e i n  Und 
Po lysaccha r id  d u r c h  Fg l lung  m i t  Methano l ,  L ip ide  d u r c h  
Aussch i i t t e ln  m i t  Chloroform en t fe rn t .  We i t e r e  Re in igung  
erfolgte  a n  Dowex  21K u n d  Dowex  50WX4,  A u f t r e n n u n g  
der  Zucker  auf  bo r s~ure impr / ign ie r t en  Kiese lge lp la t t en  
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