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on ly  m i n o r  a b n o r m a l i t i e s  ill sp indles  f rom pa tho log ica l  
mater ia l s .  Appa ren t l y ,  t h e y  are 'd i sease- res i s tan t ' ,  be-  
come invo lved  la te  in  disease so t h a t  t h e y  were no t  
ye t  p re sen t  in  our  mate r ia l ,  or in  fac t  n e v e r  develop.  
S imi lar  obse rva t ions  h a v e  been  m a d e  in m a n  a n d  o the r  
an ima l s  12. For  example ,  obs e r va t i ons  on expe r i men t a l  
d iv i s ion  of t he  sciat ic  n e r v e  in dogs cats,  m o n k e y s  lead 
to t he  conclus ion t h a t  (1) i n t r a fusa l  muscle  f ibers  m a y  
su rv ive  i n d e p e n d e n t  of a ne rve  supp ly  f rom bot t l  a f f e r en t  
and  e f fe ren t  f ibers  for a t  leas t  6 m o n t h s  and  t h a t  (2) 
a t roph i c  changes  in ex t r a fusa l  f ibers  are g rea te r  t h a n  in 
muscle  spindles,  a l t h o u g h  in a n u m b e r  of h u m a n  m u s c u l a r  
and  n e u r o m u s c u l a r  diseases inc lud ing  d e n e r v a t i o n  a t ro -  
phies,  progress ive  m u s c u l a r  d y s t r o p h y ,  polymyosi t i s ,  etc., 
t he  degree and  e x t e n t  of sp indle  lesions is r e l a t ed  to  t he  
s tage  of t he  disease12. Since t he  sp indle  is una f fec t ed  b y  
ne rve  section,  t h e  muscle  sp indle  is able  to  guide t h e  
r e g e n e r a t i n g  ne rve  b a c k  to i t  la-15. 

Zusammen/assung. Der  A u s s e n d i a m e t e r  de r  Muskel-  
sp inde ln  v a r i e r t  in M/tusen v o n  Muskel  zu Muskel.  Der  
Gr6s senun te r sch i ed  is t  a l tersunabh~ingig.  I n  M~iusen m i t  

ve re rb l i chen  neu romusku l / i r en  E r k r a n k u n g e n  w u r d e n  n u r  
geringe Abnormi t~ i ten  der  Sp inde ln  gefunden .  Ansche i -  
Ilend s ind sie e r k r a n k u n g s r e s i s t e n t  oder  en twicke ln  sich 
e rs t  im sp~iteren E r k r a n k u n g s p r o z e s s .  
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Q u i n o n e - T a n n i n g  in the  Rept i l ia  and Aves  

The  presence  of p r o t e i n  t a n n e d  b y  a n  o r t h o q u i n o n e  
has  been  es tab l i shed  in t he  cut ic le  of a r t h r o p o d s  1, cys ts  
of n e m a t o d e s  ~, shells of h e l m i n t h s  a, che tae  of ea r th -  
w o r m  4, byssus  of t he  b iva lve  mollusc,  Mytilus edulis 5 a n d  
cen t r a l  capsule  of rad io la r ian ;  Thalassicola (Protozoa)6.  
A m o n g  t h e  Chorda ta ,  t he  h a r d e n i n g  of egg cases of the  
selachian,  Chiloscyllium griseum 7 seems to invo lve  a 
process  v e r y  like sc lerot iza t ion.  D u r i n g  t he  course of 
h i s tochemica l  s tudies  on  t he  eyes of t he  leaf- toed gecko, 
Hemidactylus turicus turicus (Linneaus)  a n d  t he  whi te -  
bel l ied petrel ,  Fregetta grallaria, i t  was  found  t h a t  t he  
conical  pap i l l a  of t i le rept i le  and  p e c t e n  of t he  b i rd  are 
pheno l ica l ly  t a n n e d .  

Material and methods. Requ i r ed  a m o u n t  of conical  
pap i l l a  a n d  p e e t e n  were d issected  a n d  fixed ill 5% n e u t r a l  
formal in .  R o u t i n e  pa ra f f in  sect ions  were m a d e  a t  7 
t h i c k  and  s t a ined  w i t h  Mal lory ' s  t r ip le  s ta in .  H i s tochemi -  
cal t es t s  emp loyed  inc lude  Millon's ,  p o t a s s i u m  iodide, 
p o t a s s i u m  b i ch roma t e ,  a rgen ta f f in ,  Nadi ,  S u d a n  B lack -B  
and  L i e b e r m a n n - B u r c h a r d t  tests .  U n i d i m e n s i o n a l  as- 
cend ing  c h r o m a t o g r a p h  on  W h a t m a n  No. 1 p a p e r  of 
acid hydro lys i s  of t h e  ma te r i a l s  was  also used. 

Results. The  conical  pap i l l a  and  p e c t e n  are deep a m b e r  
in colour. The  pap i l l a  appea r s  as a smal l  cone measu r ing  
a b o u t  1-2  m m  in length ,  whi le  t he  p e c t e n  is la rger  t h a n  
t he  cone fo rmed  of a series of para l le l  ridges.  T r a n s v e r s e  
sect ions t h r o u g h  t he  cone s t a ined  w i t h  Mal lory ' s  t r ip le  
s t a in  show t h a t  tile cone is a solid s t r u c t u r e  w i t h  a circle 
contour .  The  ou te r  po r t i on  of t h e  core is amber -co lou red  
and  ref rac t i le  to  s tains,  whi le  t he  inne r  c en t r a l  po r t i on  
shows a f f in i ty  to  t h e  red of acid fuchsin .  T he  same  p ic tu re  
is a f forded b y  t he  r idges of t he  pecten .  

Mace ra t i on  of t he  f rozen-sec t ions  of t i le  cone a n d  r idge 
of p e c t e n  w i t h  min e r a l  acids show t h a t  t h e  ou te r  a m b e r  
region is more  r e s i s t a n t  t h a n  t he  inne r  fuchs inoph i l  zone. 
The  Millon's ,  x an thop r o t e i c ,  p o t a s s i u m  iodide a n d  potas-  
s ium b i c h r o m a t e  t es t s  give pos i t ive  resul t s  in  t he  ou te r  
a n d  inne r  regions ind ica t ing  t h e  ex is tence  of tyros ine ,  
t r y p t o p h a n e  and  o the r  phenol ic  compounds .  E v i d e n c e  

t h a t  t he  amber -co lou red  region is t a n n e d  is g iven  b y  
t h e  f ac t  t h a t ,  even  a f t e r  boi l ing,  i t  induces  a r ap id  oxida-  
t ion  of t h e  N a d i  r e agen t  wh ich  has  been  used to  i nd i ca t e  
o r thoqu inones .  The  a rgen ta f f i n  r eac t ion  for po lypheno l s  
a n d  p o l y a m i n e s  is m o s t  m a r k e d  in t h e  o u t e r m o s t  region 
of t h e  a m b e r  zone. However ,  S u d a n  B lack -B  a n d  Lieber -  
m a n n - B u r c h a r d t  t es t s  give nega t i ve  r eac t ions  i n d i c a t i n g  
t he  absence  of s imple  as well  as s te ro id  lipids. Besides,  
u p o n  d e t a n n i n g  t he  cone and  p e c t e n  b y  t r e a t i n g  in 
d i a p h a n o l  t he  a m b e r  regions b e c o m e  sof t  a n d  w h i t e  in  
colour. His to logica l  in spec t ion  of such  d i a p h a n o l - t r e a t e d  
ma te r i a l s  show t h a t  t he  region co r re spond ing  to a m b e r  
a n d  fuchs inoph i l  regions  are coloured  red  a n d  blue  
respec t ive ly  w h e n  s t a ined  w i t h  Mal lory ' s  s ta in .  I n  v iew of 
these  obse rva t i ons  i t  m a y  be  a s sumed  t h a t  t he  cone a n d  
r idge of t he  p e c t e n  are qu inone  t anned .  Th i s  a s s u m p t i o n  
is f u r t h e r  s u p p o r t e d  b y  t he  c h r o m a t o g r a p h i c  ana lys i s  for 
a m i n o  acids of t h e m  ind i ca t i ng  t he  presence  of a r o m a t i c  
amino  acids l ike ty ros ine  a n d  pheny la l an ine .  

Discussion. The  foregoing obse rva t i ons  deno te  t h a t  t he  
pap i l l a ry  cone and  p e c t e n  are h a r d e n e d  b y  phenol ic  
t ann ing ,  a process  c o m p a r a b l e  to  t h a t  f ound  ill t h e  cut ic le  
of insec ts  and  o the r  a r th ropods .  The  ou t e r  m e c h a n i c a l l y  
r e s i s t a n t  a m b e r  region is homologous  to  t h e  a m b e r -  
exocuticle,  whi le  t h e  i nne r  fuchs inoph i l  p o r t i o n  to t h e  
mesocut ic le  of o t h e r  insects.  However ,  c e r t a i n  po in t s  of 
di f ference are s ign i f ican t :  (a) unl ike  in t h e  insec t  cut ic le  
t he  s u b s t r a t e  i nvo lved  in t a n n i n g  seems to  be  a p ro t e in  
r ich  in phenol ic  g roups  w i t h o u t  a l ip id  c o m p o n e n t ;  
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(b) c h i t i n  is a b s e n t ;  a n d  (c) t he re  is no d i f f e r en t i a t i on  
in to  epi- a n d  procut ic le .  In  these  respects ,  t h e y  recal l  
oo theca  of t h e  cockroach,  Blatella orientalis s a n d  spore  
walls  of t he  fungus,  Aspergillus sp2.  

Refe rence  to  p rev ious  l i t e r a t u r e  shows t h a t  t he  papi l -  
l a ry  cone of rept i les  a n d  p e c t e n  of b i rds  are  homologous  
organs.  T h o u g h  t he  role of t he  fo rmer  is n o t  known,  t h e  
l a t t e r  is r epo r t ed  to increase  t h e  eff ic iency of v i sua l  
powers  of birds .  I t  has  been  sugges ted  t h a t  t h e  shadows  
of t h e  r idges of pecten ,  fa i l ing  on  t h e  re t ina ,  ac t  as a 
grille, a n d  t h a t  sma l l  or  d i s t a n t  m o v i n g  objec ts  are more  
read i ly  d i scerned  as t h e i r  images  pass  f rom one c o m p o n e n t  
to  a n o t h e r  on  th i s  grille ~~ 

The  presence  of sc le ro t in  in  t he  v e r t e b r a t e s  is v e r y  
unusua l .  A m o n g  t h e  ve r t eb ra t e s ,  as r epo r t ed  earlier,  t h e  
egg case of se lach ians  (Pisces) is sc lerot ized 7. The  inne r  
l in ing  of t he  g izard  of b i rds  (Ayes) is said to  be  pa r t i a l l y  
t a n n e d  ~1. A m o n g  t he  P r o c h o r d a t a ,  wails  of t he  s to lon  
of t he  P t e r o b r a n c h ,  Rhabdopleura sp. ha s  been  found  to  
be  sc lerot ized 12. Since t he  p r i m a r y  mode  of h a r d e n i n g  
of t he  i n t e g u m e n t  and  i ts  de r i va t i ve s  of t he  v e r t e b r a t e s  
is b y  k e r a t i n i z a t i o n  a n d  ca lc i f ica t ion ~3, t h e  s ignif icance 
of t h e  occur rence  of sc le ro t in  in  t he  pap i l l a ry  cone a n d  
pec ten  seems to be  a n  en igma.  A p o i n t  of i n t e r e s t  to  be  
m e n t i o n e d  in th i s  c o n n e c t i o n  is t h a t  t he  r h a b d o m e r e s  of 

t he  c o m p o u n d  eyes of t h e  housef ly ,  2~usca vicina Mac- 
q u a r t  also are  de r iva t i ve s  of po lypheno l s  14,15 

Rdsumd. P o u r  la p remie re  lois on  r a p p o r t e  la pr6sence  
de scl6rot ine  dans  la  papi l le  conicale  du  gecko, Hemi- 
dactylus turicus turicus (Rept i l ia)  e t  dans  la pec t ine  du  
p6trel ,  Fregetta grallaria (Ave@ 
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D o p a - D e c a r b o x y l a s e  and M o n o a m i n e  Oxidase  Activi t ies  in a Transplantable  Islet  Cell T u m o u r  of 
the Golden H a m s t e r  

A s torage  of b iogenic  m o n o a m i n e s  in t h e  endocr ine  
p a n c r e a s  ha s  been  d e m o n s t r a t e d  in m a n y  m a m m a l i a n  
species b y  m e a n s  of t he  h i s t o t echn i ca l  f luorescence tech-  
n ique  of FALCK a n d  HILLARP in c o m b i n a t i o n  w i t h  che- 
mica l  analyses .  The  a d u l t  go lden  h a m s t e r  is r e m a r k a b l e ,  
however ,  because  i ts  islets  c o n t a i n  a wel l -developed 
p l exus  of adrenerg ic  ne rve  t e rmina l s ,  whereas  t he  endo-  
cr ine  ceils do no t  s tore  a n y  h i s tochemica l ly  d e m o n s t r a b l e  
monoamines .  On t he  o the r  hand ,  a t r a n s p l a n t a b l e ,  insul in-  
p r o d u c i n g  islet  cell t u m o u r  of t h e  golden  h a m s t e r ,  origi- 
n a l l y  descr ibed  b y  KIRKMAN 1, has  r ecen t ly  been  found  
to c o n t a i n  dopa,  dopamine ,  a n d  5 - h y d r o x y t r y p t a m i n e ,  
a n d  also an  un iden t i f i ed ,  poss ib ly  monoamine- l ike ,  sub-  
s t ance  2 w h i c h  condensed  w i t h  f o r m a l d e h y d e  in t i ssues  
a n d  on  c h r o m a t o g r a m s  to an  in t ense ly  f luorescen t  
de r iva t ive .  The  presence  of d o p a m i n e  a n d  5 -hydroxy-  
t r y p t a m i n e  in t he  t u m o u r  is of p a r t i c u l a r  i n t e r e s t  s ince 
t h e s e  are  t h e  2 amines  c o m m o n l y  found  in m a m m a l i a n  
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islets 3. These  f ind ings  h a v e  p r o m p t e d  a n  ana lys i s  of t he  
t u m o u r  cell enzymes  i nvo lved  in t he  syn thes i s  and  b reak -  
down  of m o n o a m i n e s .  The  p r e sen t  s t u d y  repor t s  t h e  
dopa -deca rboxy la se  a n d  m o n o a m i n e  oxidase  (MAO) ac t iv -  
i t ies in  t he  t u m o u r .  

The  t u m o u r  was t r a n s p l a n t e d  s u b c u t a n e o u s l y  4 to  16 
golden h a m s t e r s  a n d  was al lowed to  grow for 4 -10  weeks. 
5 t u m o u r s  were used for d e t e r m i n a t i o n  of dopa-deca r -  
boxy lase  a n d  m o n o a m i n e - o x i d a s e  act iv i t ies ,  a n d  t h e  
c o n t e n t s  of dopa  a n d  d o p a m i n e  were e s t i m a t e d  fluori-  
me t r i ca l ly  5 in  7 t umour s .  4 an ima l s  were  p r e t r e a t e d  w i t h  
t he  dopa -deca rboxy la se  i n h i b i t o r  N S D  1015 (m-hydroxy-  
benzy l  h y d r a z i n e ;  S m i t h  and  N e p h e w  t h r o u g h  F e r r o s a n  
AB,  Sweden)  100 mg/kg ,  11/2 h before  killing, a n d  t he  
dopa -deca rboxy l a se  a c t i v i t y  and  t he  c o n t e n t s  Of dopa  
and  d o p a m i n e  in t h e  t u m o u r s  were t h e n  d e t e r m i n e d  5. 
The  i d e n t i t y  of dopa  was f u r t h e r  e s t ab l i shed  w i t h  t he  
use of p a p e r  c h r o m a t o g r a p h y  (phenol :  0.1 NHC1; 85:15)6.  
The  dopa -deca rboxy la se  a c t i v i t y  was e s t i m a t e d  b y  m e a n s  
of t he  f o r m a t i o n  of d o p a m i n e  f rom L-dopa 6, a n d  t h e  
m o n o a m i n e  ox idase  a c t i v i t y  b y  m e a n s  of t h e  f o r m a t i o n  
of indoleace t ic  acid (IAA)7. Smal l  t i s sue  spec imens  f rom 

Dopa-decarboxylase 
activity gmol formed 70 -4- 3.7 (5) 16 ~_ 0.9 (4) p<0 .00 t  
per g tissue/h 

MAO activity ~xmol 
IAA formed 0.74 • 0.05 (5) 
per g tissue/h 

Dopa Ixg/g 0.20 • 0.06 (7) 3.8 • 0.21 (4) p < 0.001 

Dopaminetxg/g 3.0 •  (7) 2 .2•  (4) p>0.05  
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