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of HC1, UMP, proline,  NaC1 and  NaSCN exceeds  in 
magn i tude  t h a t  to  sea water .  Also, the  nerve  discharges  
elicited by  these  act ive  t a s t e  solutions las ted for 1.5 sec 
or more  af ter  beginning  of s t imula t ion  while the  reac t ion  
to  sea water  ceased wi th in  0.5 see. The responses  ob ta ined  
here  w i th  these  t a s t e  solutions were similar  in every  
respec t  to those  recorded more  per iphera l ly  f rom the  
r amus  maxil lar is  of the  puffer,  as seen f rom Figure  3. 
Deta i led  da t a  deal ing wi th  the  la t te r  were r epor ted  
elsewhere g, 10. The resul ts  men t ioned  above suggest  t h a t  
the  t a s t e  message f rom the  upper  lip of the  puffer  to  the  
bra in  is t r a n s m i t t e d  by  the  communis  fibres. 
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Fig. 3. Neural activity of ramus Inaxillaris in response to stimulation 
of the ripper lip of the puffer. Impulse discharges (lower trace) and 
their integrated patterns (upper trace) are shown. Bar under each 
recording indicates dnration of stinmlation. 

The t r igeminus  r e sponded  ne i ther  to  2 M NaC1 nor  to 
1 M NaSCN, while the  communis  appeared  to be respon-  
sive to  bo th  the  salts solut ions (Figure 2). Still, the  tri- 
geminus  was found  to be responsive  to NaSCN a t  h igh  
concen t ra t ions  such as 3 M or more.  Similar responses  to 
salts  have  been  recorded f rom the  l ingual  nerve  (trige- 
minal) innerva t ing  the  tongue  of t he  r a t L  In  th is  case 
also, the  th resho ld  concen t ra t ion  for NaC1 is several  t imes  
h igher  t h a n  t h a t  of the  ch o rd s  t y m p a n i  (facial). In  the  
puffer,  i t  was also no ted  t h a t  the  response  to NaSCN 
deve loped  more  slowly t h a n  the  responses  of the  communis  
to o the r  tas te  solutions,  and  the  response  to  NaSCN 
las ted for a long per iod af ter  r insing of the  lip w i th  sea 
water ,  causing irreversible damage  to  the  prepara t ions .  

F r o m  the  fac t  t h a t  no responses  could be ob ta ined  
inside the  c ran ium f rom the  t r igeminus  upon  applying  
t a s te  solutions to  the  lower lip, while  posi t ive  responses  
were ob ta ined  f rom the  mandibular i s ,  i t  was  concluded 
t h a t  communis  fibres (i.e. facial nerve) are involved also 
in the  t ransmiss ion  of t a s t e  messages  f rom the  lower lip. 

Zusammen/assung. Mit Hilfe e lektrophysiologischer  Me- 
thod ik  wurde  an Fugu pardalis gepriift ,  ob Geschmacks-  
sensa t ionen yon  den L ippen  fiber Tr igeminus-  oder  
Facial isfasern dem Gehirn f ibermi t te l t  werden.  Die Ergeb-  
nisse un te r s t i i t zen  die Ansicht ,  dass  ausschliessl ich der  
Facia l i snerv  bei d iesem Vorgang  bete i l ig t  ist. 
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Tendon Shortening in Striated Muscle 

The adap t ive  response of oral  s t r ia ted  muscle to  a 
ma in t a ined  s t r e t ch  has i m p o r t a n t  impl ica t ions  to den ta l  
pract i t ioners .  The length  of oral muscles m a y  changes  as 
a resul t  of den ta l  res tora t ive  or o r thodont ic  t r e a t m e n t  
procedures.  Growth  of bony  pa r t s  also is accompanied  
by  an increase in the  length  of associa ted muscles.  How-  
ever, only a few studies  have  a t t e m p t e d  to deal w i th  the  
adap t ive  response of skeletal  muscle to ma in t a ined  changes  
in length.  The funct ional  proper t ies  of r abb i t  l imb muscles 
were shown by  CRAWFORD1 to change  di rec t ly  w i th  an 
increase or decrease in range of mot ion  of t he  l imb. 
GOLDSPINK 2 d e m o n s t r a t e d  a reversible change  in the  
n u m b e r  of serial sarcomeres  in cat  soleus muscle corre- 
sponding  to a ma in t a ined  increase or decrease in pass ive  
muscle  tension.  Shor ten ing  of the  t endon  of r a t  l imb 
muscle  by  SCHIAFFINO s resul ted  in only  a t e m p o r a r y  
change  in muscle l eng th  and sarcomere  length.  The pre- 
sen t  s t u d y  describes changes  in muscle bel ly length,  
t endon  length,  and  muscle sarcomere  leng th  resul t ing  
f rom shor ten ing  of the  t endon  of an oral s t r i a ted  muscle.  

Material and methods. The digastr ic  (mandibular)  
muscle  of the  ma tu re  male, New Zealand whi te  r abb i t  
was  the  model  of an oral muscle selected for th is  s tudy.  
The  pai red digastr ic  muscle  has  a simple fibre ar range-  
m e n t  and a long, f lat  t endon .  The t en d o n  was shor tened  
by  ty ing  a por t ion  of i t  i s t o  a loop wi th  b lack silk suture.  
Changes  in muscle belly l eng th  and  t e n d o n  leng th  were 
observed  in th is  chronic s t u d y  b y  measur ing  the  d is tance  
be tween  meta l  markers  t h a t  were imp lan t ed  in the  muscle  
and  tendon .  The markers  were visual ized wi th  radio- 
g raphs  takeD periodically.  Detai ls  of the  t echn ique  for 
placing,  radiographing,  and  measur ing  the  d is tance  be- 
tween  the  meta l  markers  have  been  repor ted  elsewhere 4. 
Histologic  slides were p repa red  of digastr ic  muscles f rom 

1 G. N. C. CRAWFORD, J. Anat. 111, 143 (1972). 
2 G. GOLDSPINK, C. TABARY, J. C. TABARY, C. TARDIEU and G. 

TARDIEU, J. Physiol., Lond. 236, 733 (1974). 
S. SCHIASFINO, Experientia 30, 1163 (1974). 

4 Z. F. MUHL and A. F. GRIMM, Arch. oral Biol. 19, 829 (1974). 
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Rabbit digastrie muscle sarcomere lengths (~zm) 

Speeialia EXPERIENTIA 31/9 

Control 
(mean • SD) 

Experimental Exp./Cont. 
(mean 4- SD) (%) 

Immediate post-shortening 
2-3 weeks post-shortening 
12 months post-shortening 

2.75 = (4) 4- 0.06 3.06 (4) 4- 0.09 111 
2.67 b (12) • 0.13 2.52 (12) 4- 0.17 94 
2.62 (7) 4- 0.13 2.55 (7) 4- 0.12 97 

�9 p < 0.01. bp < 0.02. Number of muscles measured in parentheses. 

an ima l s  f ixed b y  a r t e r i a l  per fus ion  of 10% formal in .  The  
jaws  of t he  r a b b i t  were held  in the  closed pos i t ion  d u r i n g  
f ixat ion.  Sarcomere  l eng ths  were m e a s u r e d  d i rec t ly  f rom 
the  slides w i t h  a m i c r o m e t e r  eyepiece and  an  oil immers ion  
objec t ive .  Sarcomeres  were m e a s u r e d  in rows of 10. A t  
leas t  10 d i f fe rent  f ibres  in each  spec imen  were measured .  

Results. The  changes  in muscle  and  t e n d o n  l eng th  fol- 
lowing t e n d o n  s h o r t e n i n g  m a y  c o n v e n i e n t l y  be  cons idered  
as s h o r t - t e r m  and  long- te rm.  These  changes  were d e t e r m i n -  
ed b y  m e a s u r i n g  t h e  d i s t ance  b e t w e e n  t h e  i m p l a n t e d  
m e t a l  m a r k e r s  in ser ial  rad iographs .  T e n d o n  s h o r t e n i n g  
p roduced  a s ign i f i can t  sho r t  t e r m  increase  in t he  l eng th  
of t he  muscle  be l ly  (Figure).  W i t h i n  a day,  t he  d i s tance  
be tween  t he  t e n d o n  m a r k e r s  b e g a n  to  increase,  sugges t ing  
t h a t  t he  t e n d o n  was be ing  pul led  out.  T he  t e n d o n  con t in -  
ued  to l e n g t h e n  u n t i l  i t  h a d  reached  a l eng th  m u c h  g rea t e r  
t h a n  j u s t  p r io r  to  t e n d o n  shor ten ing .  The  l e n g t h e n i n g  of 
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Change in muscle marker distance expressed as a percent. Vertical 
bars are SEM, n ~ 7 for each point on thg graph. 

t he  t e n d o n  is ref lec ted  in t h e  s h o r t e n i n g  Of the  muscle  
be l ly  in  t h e  Figure.  Thus ,  t h e  sho r t  t e r m  s t r e t ch  p laced  
on  t h e  muscle  be l ly  b y  t e n d o n  sho r t en ing  is soon c o n v e r t e d  
in to  a m a r k e d  s h o r t e n i n g  of t he  muscle  belly.  Subse-  
quen t ly ,  t h e  muscle  be l ly  t e n d e d  to r e t u r n  t o w a r d  i ts  
l e n g t h  pr io r  to  t e n d o n  shor ten ing .  M e a s u r e m e n t  of 
muscle  sa rcomere  l eng ths  revea led  t h a t  t e n d o n  s h o r t e n i n g  
p roduced  a s ign i f i can t  s h o r t  t e r m  increase  in muscle  
sa rcomere  l e n g t h  w h e n  c o m p a r e d  to  sa rcomere  l eng ths  in  
t he  u n s h o r t e n e d  con t ro l  muscle  of t he  pa i r  (Table).  As 
t he  muscle  shor tened ,  t h e  m e a s u r e d  sa rcomere  l eng ths  
also ref lec ted  t h i s  change  (Table).  I n  t he  long- term,  how- 
ever,  muscle  sa rcomere  l eng th s  were n o t  s ign i f ican t ly  
d i f fe ren t  i r o m  the  controls ,  even  t h o u g h  the  muscle  
i tself  h a d  n o t  r e -es tab l i shed  i ts  or ig inal  length .  Th i s  
d i sc repancy  b e t w e e n  muscle  l e n g t h  and  muscle  sa rcomere  
l e n g t h  suggests  t h a t  a m e c h a n i s m  exis ts  to  res tore  muscle  
sa rcomere  l e n g t h  to a n o r m a l  or ideal  func t iona l  length .  
Such  a m e c h a n i s m  would  h a v e  to  add  or r emove  ser ia l  
sa rcomeres  as r equ i red  to a d j u s t  t o t a l  sa rcomere  n u m b e r  
to  t o t a l  musc le  length .  

Summary. T e n d o n  s h o r t e n i n g  in the  d igas t r ic  muscle  
of t h e  r a b b i t  resu l ted  in a s h o r t  t e r m  increase  in gross 
musc le  l e n g t h  and  sa rcomere  length .  Subsequen t ly ,  
muscle  and  sa rcomere  l eng th s  decreased to less t h a n  
con t ro l  values.  L o n g - t e r m  m e a s u r e m e n t s  suggested  t h a t  a 
r e t u r n  to con t ro l  sa rcomere  l e n g t h  m a y  h a v e  been ach ieved  
b y  a r educ t i on  in sa rcomere  n u m b e r .  
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Facil i tat ion by Imidazo l e  of the Aqueous  Flare R e s p o n s e  to a - M e l a n o c y t e  S t imula t ing  H o r m o n e  

The  eye re sponds  m o n o t o n o u s l y  to  b o t h  chemica l  a n d  
m e c h a n i c a l  local t r a u m a t a  w i t h  a b r e a k - d o w n  of t h e  
b lood  aqueous  ba r r i e r  1. The  r a b b i t  eye is especial ly  l iab le  
to  show impress ive  p e r m e a b i l i t y  d i s tu rbances .  E v e n  smal l  
t r a u m a t a  d i s t u r b  t e m p o r a r i l y  t he  b lood  aqueous  ba r r i e r  
a n d  t h e  increased  p r o t e i n  c o n t e n t  in  t he  aqueous  gives a 
f lare  w h i c h  can  be  m e a s u r e d  pho toe lec t r i ca l ly  w i t h o u t  
t o u c h i n g  t he  eye 3. 

Local  app l i ca t ion  of a r ach idon ic  acid (AA) a and  p ros ta -  
g l and in  (PG)4 gives a s imi la r  t r a u m a  react ion.  Aspi r in-  
like d rugs  a n d  i n d o m e t h a c i n ,  wh ich  i n h i b i t  t he  convers ion  
of A A  to  P G  ~, 5 are capab le  of b lock ing  t he  effect  of local  
t r a u m a t i c  agen t s  6. P G  is the re fore  suspec ted  of be ing  t he  

c o m m o n  m e d i a t o r  of t he  i n f l a m m a t o r y  r eac t ion  to differ- 
en t  t r a u m a t a  ~. 

A p a r t  f r om local ly  appl ied  agents ,  i t  h a s  also been  
s h o w n  t h a t  t h e  m e l a n o c y t e  s t i m u l a t i n g  h o r m o n e  (~-MSH) 
g iven  in m i c r o g r a m  doses s u b c u t a n o u s l y  is capab le  of 
p roduc ing  effects wh ich  are  i nd i s t i ngu i shab le  f rom those  
of a local  t r a u m a ,  even  h is to logica l ly  s, o. I n  an  unse lec ted  
m a t e r i a l  of p i g m e n t e d  rabb i t s ,  t i le  pe rcen t age  of pos i t ive  
aqueous  f lare responses  (#_FIR) to  ~-MSYI is a b o u t  40% 10. 
The  u l t i m a t e  reason  for th i s  v a r i a b i l i t y  in  r eac t ion  is 
u n k n o w n  b u t  is to  some e x t e n t  d e p e n d e n t  on  the  age of t h e  
animals .  

Tile effect  of ~ -MSH on t he  eye appea r s  to  be in accor- 


