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A l t h o u g h  we h a v e  no d i rec t  ev idence  rega rd ing  t he  func-  
t ion  of these  organs  we sugges t  t h a t  t h e y  are i nvo lved  in 
the  s e q u e s t r a t i o n  and  s torage  of some subs t ances  f rom the  
l l a e m o l y m p h , - a n d  t h a t  these  subs tances  m a y b e  toxic.  

Summary. The  nodes  fo rmed  b y  t he  m i d - v e n t r a l  t r a c h e a l  
anas tomoses  in a b d o m i n a l  segments  3-6  are modif ied  in to  
conspicuous  g l andu la r  o rgans  in l a rvae  of ce r t a in  Lepid-  
optera .  T h e y  comprise  c lus ters  of e x t r e m e l y  large cells 
p e n e t r a t e d  b y  a n  ex tens ive  l a cuna r  s y s t e m  open ing  on to  
t he  t r a c h e a l  wall. These  cells a p p e a r  to  seques te r  sub-  
s tances  f rom t h e  h a e m o l y m p h  wh ich  m a y  be  c o n j u g a t e d  

w i t h  a l ipoid syn thes i zed  w i t h i n  t h e m  a n d  t h e  p r o d u c t  
excre ted  in to  t he  l a cuna r  sys tem,  u l t i m a t e l y  pa s s ing  in to  
t he  t r a c h e a l  lumen.  
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G l y c o g e n  i n  E p i d e r m a l  N e r v e  T e r m i n a l s  o f  Lacer ta  s icula ( S q u a m a t a :  R e p t i l i a )  

E p i d e r m a l  ne rve  end ings  in rept i les  were f i rs t  descr ibed  
in t u r t l e  skin  b y  HULANICKA 1. She descr ibes  t h e m  to  be  
' conspicuous  b u t t o n s ,  ly ing  j u s t  b e n e a t h  t he  s t r a t u m  
corneum,  ova l ly  shaped ,  t he i r  longer  axis  para l le l  to  t he  
skins  surface ' .  JABUREK'S 2 l igh t -microscopica l  s t u d y  
revea led  t h e m  to  be loca ted  ' i n t race l lu la r ly ' .  R e c e n t  
e lec t ron-microscopic  work  a-5 shows t h a t  axons  a scend  
t h r o u g h  t h e  in te rce l lu la r  space of the  epidermis ,  p e n e t r a t e  
t h e  u p p e r m o s t  k e r a t o c y t e s  ( jus t  b e n e a t h  t h e  e - k e r a t i n  
layer) a n d  enlarge to  severa l  am-s ized  'd iscoid t e r m i n a l s '  
(a t e r m  wh ich  we prefer  to  YON D/3RIN(;'S ' b u b b l e  r ecep to r '  
since t h e y  are n o t  gas-filled).  One axon  can  give rise to  
two or even  inore 2 discoid t e rmina l s  (Figure  1). These  
t e r m i n a l s  seem, in t he  sect ion,  to  be s u r r o u n d e d  b y  two 
m e m b r a n e s :  t he  ou t e r  is p a r t  of the  p l a s m a l e m m  of t he  
ke ra tocy te ,  t he  inner ,  t h i cke r  one, p a r t  of t he  a x o l e m m  
(Figure 2). T h e y  con t a i n  n u m e r o u s  m i t o c h o n d r i a ,  and  
are dense ly  filled w i t h  par t ic les  3, a, wh ich  t he  UAc-PbCi  
s t a in ing  (Urany l  ace t a t e  - Lead  ci t ra te)  (Figures 1 a n d  2) 
shows to be  250 370 ~_ in d i a m e t e r  (mean  d i a m e t e r  300 
~.). T h e y  are n o t  m e m b r a n e - b o u n d .  In  compar i son ,  free 
r ibosomes  are approx .  200 A in size. H i g h e r  reso lu t ion  
(Figure 2) reveals  no f u r t h e r  details.  Ea r l i e r  work  3 a 
p resumes  those  par t ic les  to  be glycogen.  In  o rder  to  
ver i fy  t h e  glycogen n a t u r e  of these  par t ic les  per iodic  
acid- lead c i t r a t e  (PA-PbCi)  s t a in  and  a -amylase  d iges t ion  
were appl ied .  

The  P A - P b C i  s ta in  6 (Figure 3) is specific for polysac-  
char ides :  Fol lowing ox ida t i on  b y  PA, a ldehyde  groups  
a p p e a r  in  the  po lysaccha r ide  cha ins  wh ich  m a y  be  
de tec ted  b y  P b  ions. The  par t ic les  are 250-350 A in 
size (mean  d i a m e t e r  300 A), t h u s  co r re spond ing  to  
g lycogen e-par t ic les  or roset tes .  The  h i g h  magn i f i ca t ion  
(Figure 3) shows /3-particles (mean d i a m e t e r  70 A, r ange  
50=100 A). B e t w e e n  t he  /%particles we f ind c o n t r a s t e d  
ma te r i a l  (Figure 3), accord ing  to DE BRUIJN 2 n o n p a r t i c -  
u la r  glycogen.  DE BRUIJN c la ims  i t  to  be  a s epa ra t e  
e n t i t y  composed  of o l igosacchar ides  or g lycogen-enzyme  
complexes  of t he  glycogen m e t a b o l i s m  a n d  re la tes  i t  to  
t he  y-par t ic les  descr ibed  b y  DI~OCHMANSS (discussion see 
below).  

E n z y m a t i c  d iges t ion  w i t h  a -amylase  accord ing  to  
MONNERON a n d  BERNHARD 9 br ings  t he  f inal  p roof  t h a t  
these  par t ic les  are glycogen.  F igure  4 shows t he  succesive 
s tages  of d iges t ion :  u n d i g e s t e d  e-par t ic les  are sti l l  recog- 
n izab le ;  soon a b r i g h t e n i n g  is obse rved  in t he  cen te r  of 
t h e  pa r t i c l e ;  w i t h  t he  p roceed ing  e x p a n s i o n  of t he  b r i g h t  
cen te r  t h e  e-par t ic le  looks l ike a m e m b r a n e - b o u n d  vesicle 
( these are  a b u n d a n t l y  seen) ; f ina l ly  no  t r a c e  of a -par t ic les  
can  be o b s e r v e d :  large areas  where  par t ic les  would  m o s t  
l ikely be  found  e x h i b i t  on ly  a h o m o g e n o u s  m a t r i x .  W e  
bel ieve all t hose  d i f fe ren t  s t r u c t u r e s  to  be  s tages  in t he  

d iges t ion  of the  e-par t ic le ,  because  of t i le iden t ica l  size 
of e-par t ic les  a n d  vesicle-l ike s t r u c t u r e s  ( 2 5 0 - 3 5 0 ) t ,  
m e a n  d i a m e t e r  300 A_) a n d  absence  of vesicle-l ike s t ruc -  
t u r e s  in  und iges t ed  m a t e r i a l  (Figures  2 a n d  3). The  big  
holes  of va r i ab l e  d i a m e t e r  c an  be  i n t e r p r e t e d  as follows : 
F igures  2 and  3 show t h a t  e -par t ic les  o f ten  aggrega te  
closely c o n t a c t i n g  each  o ther .  Since t he  t h i cknes s  of t h e  
sect ions  cor responds  to a b o u t  3 ave rage  e-par t ic le  
d i a m e t e r s  (800-1000 A), t h e  holes  m a y  be  si tes of such  
aggrega tes  a r r a n g e d  ve r t i ca l ly  wh ich  are comple t e ly  
digested.  Back ing  th i s  e x p l a n a t i o n  is t he  fac t  t h a t  t h e  
holes  are o f ten  s u r r o u n d e d  b y  an  e l ec t ron-dense  b o u n d a r y  
co r r e spond ing  to  t he  m e m b r a n e - l i k e  s t r u c t u r e  of t he  
e -par t ic le  d iges t ion  s tage descr ibed  above .  

These  e lec t ron-dense  boundar ies ,  respec t ive ly  m e m -  
b rane- l ike  s t ruc tu res ,  m a y  r e p r e s e n t  l im i t -dex t r i n s  aggre-  
ga t ed  pe r ipher ica l ly  b y  w h a t  cause  so ever.  a - A m y l a s e  
b reaks  a-I  -+4 glycosidic l i n k a g e s - w i t h  preference  in te r -  
na l  ones  b u t  c a n n o t  spl i t  t h e  a - l - ~ 6  b o n d s  ( b r a n c h i n g  
points)  c o n t a i n e d  in t he  l im i t -dex t r i n s  l~ Due  to  t h e  
a ldehyde  groups  a p p e a r i n g  fol lowing o x i d a t i o n  b y  PA,  
the  l i m i t - d e x t r i n  s t a ins  w i t h  P b  ions. B u t  increased  incu-  
b a t i o n  b r ings  t h e m  to d i s appea r  as seen in F igure  4, 
since t he  a 1-+6 bonds  m a y  spl i t  w i t h o u t  e n z y m a t i c  
ac t iv i ty ,  t h u s  g iv ing  to  the  a -amylase  t he  o p p o r t u n i t y  
to b r e a k  f u r t h e r  e -1-+4 l inkages  (glycogenolysis  occurs  
even  in con t ro l  sec t ions  wh ich  are t r e a t e d  w i t h  t r y p s i n  - 
i n h i b i t o r  b u t  in a m u c h  slower m a n n e r :  t h e y  need  a b o u t  
10 t imes  t he  i n c u b a t i o n  t ime  to show the  same  effect  as 
do the  sect ions  d iges ted  b y  e-amylase) .  Our  i n t e r p r e t a -  
t ion  cons ider ing  t he  e lec t ron-dense  b o u n d a r i e s  is b a c k e d  
b y  THORNELL'S 11 s t a t e m e n t  t h a t  e - amylase  t r e a t e d  
sect ions  r e m a i n  s t a inab le  w i t h  P A - T S C - S P  (periodic 
ac id -Th iosemi -ca rbaz ide -S i lve r  p ro te ina te ) ,  wh ich  revea ls  
polysaccharides12.  Suppos ing  these  b o u n d a r i e s  were 
g lycogen-enzyme complexes  w h i c h  m a y  be  p r e s e n t  
be tween  t he  /~-particles accord ing  to  DE BRUIJN 7, t h e y  
would  h a v e  to  be  v is ib le  even  in e x t e n d e d  i n c u b a t i o n  
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Fig. I. One axon (A) giving rise to two discoid terminals (DT). u-K, u-keratin layer; D, desmosome; KC, keratocyte; M, mitochondfia; tZ; 
free ribosomes. UAc-PbCi. • 12,500. 
Fig. 2. Section from a discoid terminal, showing the 300 A particles (P), AL, axolemm; PL, plasmalemm. UAc-PbCi. • 100,000. 
Fig. 3. Section from a discoid terminal showing ~- and fl-particles, cr ~-particle; fi, fl-particle; NP, nonparticular glycogen. PA-PbCi. 
• 100,000. Inset • 300,000. 

Fig. 4. Section from a discoid terminal showing the digestion stages of particles by u-amylase. I, undigested particle; 2, beginning of 
digestion revealed by brightening of center; 3, proceeding digestion (vesicle-like structure); 4, completed digestion (no structures preserved); 
H, holes (explained in the text). 0t-Amylase. • 100,000. 

t ime  because  t he  p ro t e in  c o m p o n e n t  of t he  e n z y m e  would 
s t a in  w i t h  UAc.  F r o m  th i s  one can  conc lude  t h a t  t h e  
c o n t r a s t e d  m a t e r i a l  be tween  the/~-par t ic les  (cor responding  
to  ~)ROCHMAN'S s ~-par t ic les  accord ing  to DE BRUlJN 7) 
could  be  ol igosacchar ides .  F u r t h e r  s t u d y  of these  e lec t ron-  
dense  s t r u c t u r e s  will be ca r r ied  on. 

As far  as we know,  such  a n  aggrega t ion  oi g lycogen in 
ne rve  t e r m i n a l s  was  n o w h e r e  else observed ,  a l t h o u g h  i ts  
occur rence  in ne rvous  t i ssue  is long known.  A p a r t  f rom 
n u m e r o u s  m i t o c h o n d r i a ,  t he  discoid t e r m i n a l  is comple t e ly  
filled o u t  w i t h  glycogen.  The  m i t o c h o n d r i a  lie m o s t l y  in  
t h e  p e r i p h e r y  of t h e  t e rmina l ,  ve ry  of ten  in t h e  ne igh-  
b o u r h o o d  of t he  en t e r i ng  a x o n  (Figure  1). B u t  such  a 
local iza t ion  m a y  be due  to  a r t e fac t s  of t he  f i xa t ion  process.  
Occas iona l ly  a reas - f r ee  of ~-par t ic les  a p p e a r  inside t h e  
discoid t e rmina l s .  Th i s  p h e n o m e n o n  m a y  be  caused  b y  
f ixa t ion  a r t e fac t s  too.  N o t h i n g  is k n o w n  a b o u t  t h e  
f u n c t i o n  of such  an  a m o u n t  of g lycogen in ne rve  t e rmi -  
nals .  SOTELO a n d  PALAY 13 descr ibe  in t h e  b r a i n  of t h e  
r a t  swell ings of dend r i t e s  filled w i t h  m i t o c h o n d r i a  a n d  
glycogen ( the l a t t e r  to  a m u c h  less e x t e n t  t h a n  found  
in our  mate r ia l )  c l a iming  t h e m  to be  growing  dend r i t i c  
tips. The  sugges t ion  t h a t  g lycogen a n d  m i t o c h o n d r i a  
i nd i ca t e  n e r v e  f ibre  g rowing  m a y  be  t e m p t i n g  since t h e  

s q u a m a t e  ep ide rmis  is shed  in per iodic  s loughings  and  
t h e  ep ide rma l  ne rves  h a v e  to be res tored ,  a s u b j ec t  wh ich  
we will s t u d y  l a t e r  on. A n o t h e r  i n t e r p r e t a t i o n  could 
ar ise  f rom t h e  fol lowing o b s e r v a t i o n  m a d e  in a n  ear l ier  
p a p e r :  tile a scend ing  axons  show occas ional ly  glycogen- 
filled areas  or  even  swellings 5. Th i s  g lycogen could  be on  
t h e  w ay  f rom i ts  syn the t i za t ion - s i t e ,  e.g. t h e  p e r i k a r y o n  14 
to  t h e  si te  of ene rgy  c o n s u m a t i o n ,  e.g. t h e  recep tor  
r ep re sen t ed  b y  t h e  discoid t e rmina l .  

Summary. Proof  is g iven  t h a t  t h e  g r an u l a  occur ing  in 
t h e  ep ide rma l  discoid ne rve  t e r m i n a l s  of Lacerta sicula 
cons is t  of glycogen.  S t a in ing  w i t h  P A - P b C i  shows 3 0 0 / k  
sized u-par t ic les  a n d  70 X s ized/%par t ic les .  T h e  e lec t ron-  
dense  b o u n d a r y  a p p e a r i n g  a f t e r  d iges t ion  w i t h  u-amylase  
cons is t s  of l imi t -dex t r ins .  
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