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The same change  is seen to  a lesser degree in cont ro l  
embryos  and th is  is poss ib ly  re la ted  to endode rm re- 
genera t ion  since prev ious  studies~9, 20 and our own un- 
publ i shed  observa t ions  show t h a t  endode rm regenera t ion  
begins in the  p r imi t ive  s t reak,  I t  is possible t h a t  before 
the  res t  of the  mesode rm can begin to regenera te  endode rm 
its cells m a y  have  to  lose some of the i r  more  specialised 
mesode rm fea tures  and  reve r t  to a condi t ion  more  like 
t h a t  of the  p r imi t ive  streak.  Neuramin idase  appears  to  
exaggera te  th is  no rma l  response.  R u t h e n i u m  red s ta in ing  
is no t  a suff ic ient ly  sensi t ive me thod  to de tec t  any  loss 
of surface coat  in the  un t r ea t ed  specimens.  In  o the r  cell 
types  the surface coa t  is c o n s t a n t l y  renewed to  replace 
losses dur ing cell act ivi t ies  21, 22. However ,  dur ing  develop-  
m e n t  i t  is possible t h a t  the  ra te  of synthes is  m a y  be 
var ied by  ex te rna l  s t imul i  or in terna l  genetic factors,  
leading to a l tered surface proper t ies  of the  cell concerned.  
These m a y  t h e n  be d e m o n s t r a t e d  h i s tochemica l ly  11 or 
as changes  in cell behav iour  or shape  23. 
Changes in cell shape,  are p roduced  by  the  act ion on the  
cell m e m b r a n e  of an in te rna l  cy toske le ton  of p ro te in  
microf i laments  24-27. These f i laments  have  inser t ions  on 
the  p lasma m e m b r a n e  and  m a y  even a t t a ch  to  the  
in t racy top lasmic  p ro te in  end of surface coat  glycopro-  
teins 4, 27. By cross l inking m e m b r a n e  glycoprote ins  Rees  

et  al. 27 stabi l ised the  shape  of cul tured  cells. Thus  t h e y  
d e m o n s t r a t e d  a funct ional  l ink be tween  the  re la t ionships  
of ad jacen t  g lycoprote ins  in the  surface coat  and  the  
act ivi t ies  of the  cy toske le ton  by  al ter ing the  composi t ion  
of the  surface coat  we m a y  similar ly have  a l tered the  
a r r angemen t  or degree of con t rac t ion  of cy toske le ta l  
f i laments  in the  mes o d e rm cells to one charac ter i s t ic  
of t he  pr imi t ive  streak,  t h e r e b y  changing the  cells' shape  
and revers ing the  normal  deve lopmen ta l  process.  
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Struc tura l  d i f ferences  of cone  'o i l -drop le t s '  in the l ight  and d a r k  adapted  ret ina  of 
Poecilia re t icula ta  P. 

Yve t t e  W. Kunz  and Chr is t ina  Wise 

Department o/Zoology, University College, Dublin d (Ireland), 7 Ju ly  1977 

Summary.  The vas t  ma jo r i t y  of 'oi l -droplets '  in the  da rk  and  l i gh t - adap ted  re t ina l  twin-cones  of Poecilia reticulata is 
of the  ' m a t r i x - t ype ' .  In  b r igh t  l ight  (day l ight + overhead  s t r ip  light) there  occurs in some regions a very  p ronounced  
numer ica l  change  f rom 'ma t r i x '  to ' c r i s t a te - type ' ,  whereas  o ther  regions remain  unaffec ted .  The funct ional  significance 
of these  differences is discussed. 

Oil-droplets  are a b u n d a n t  in the  re t inal  cones of amphibia ,  
rept i les  and birds.  They  are t h o u g h t  to cons t i tu te  in t ra -  
ocular fi l ters which  m a y  serve to  increase contras t ,  reduce 
glare and  lessen chromat ic  aber ra t ion  1-3. Oil-droplets  
were, for a long t ime,  cons idered  to be absen t  in teleosts ,  
unt i l  Berger  ~ descr ibed globular  s t ructures ,  which  he 
called 'o i l -droplets ' ,  in the  twin-cones  of Poecilia reticu- 
lata (Lebistes reticulatus). Subsequent ly ,  'o i l -droplets '  
were observed in the  cones of o ther  teleosts,  all m e m b e r s  
of the  Cypr inodonto ide i  and  the  closely re la ted  Exo-  
coetoedei  5-7. 
In  teleosts,  w i th  'o i l -droplets ' ,  the  ellipsoidal mi tochondr i a  
ma tu r e  in a v i t reosclera l  direct ion,  and  the  'o i l -droplets '  
are considered modif ied  scleral-end mi tochondr i a  5 8. 
P.  reticulata has  4 t ypes  of cones a r ranged  in tiers, which,  
in accordance wi th  the i r  d is tance  f rom the  m e m b r a n a  
l imi tans  externa ,  are called outer,  middle  and inner  cones. 
The oute r  t ier  is made  up of twin-cones  and the  2 o the r  
t iers  con ta in  single cones". The 'o i l -droplet '  is observed  
only  in the  twin-cones ,  and  only  in the i r  shor ter  accessory 
member .  There  are 2 t ypes  of 'o i l -drople ts ' :  a) 'ma t r ix ' ,  
wi th  the  cristae l imi ted  to  the  pe r iphe ry  and  the  lumen  
filled wi th  a dense ly  s ta in ing  granular  mater ia l ;  b) 
' c r i s ta te ' ,  which  conta ins  vesicular  membranes ,  c lumps  of 
f ibrous mater ia l  and  a m a t r i x  similar to t h a t  of a mi to-  
chondr ion  4, 8. The pr incipal  m e m b e r  of the  twin-cones  
and  the  single middle  cones also show a m a t u r a t i o n  of 
mi tochondr ia ,  following a vi t reo-scleral  g rad ien t  to  be- 

come progress ively  denser  4, s. The single, inner  cones dis- 
p lay  a mi tochondr ia l  size grad ien t  f rom the  pe r iphe ry  to 
the  cent re  s. However ,  none  of these cones develop an 
'oi l -droplet ' .  Various classical h i s tochemica l  tes ts  failed 
to reveal  l ipids in the  lumen of the  'oi l -droplets '  of P. reti- 
culata lo. I t  appears  t h a t  none  of the  'oi l -droplets '  of o the r  
te leosts  have  been t e s t ed  h is tochemical ly .  
Be tween  cr i s ta te  and m a t r i x  t ype  'oi l -droplets ' ,  in ter-  
med ia te  s tages have  been observed.  This  would suggest  
t h a t  ' c r i s ta te '  and 'ma t r ix ' ,  r a the r  t h a n  being 2 d i f ferent  
types  of droplets ,  m a y  in fact  merely  represen t  d i f ferent  
metabol ic  s ta tes  of the  cones. To t es t  th is  hypothes is ,  eyes 
of fish kep t  in the  da rk  and  in the  l ight  were compared .  
Material and methods. Adul t  f ish (eye d iamete r  > 1.6 ram) 
were used. Group 1 was dark  ad ap t ed  for 3 h. Group 2 con- 
s is ted of day l igh t  ad ap t ed  fish taken  f rom stock aquaria .  
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Gr:oup 3 was l igh t  a d a p t e d  for 3 h in a 12-l- tank,  w i t h o u t  
g rave l  and  p lan ts ,  a n d  w i t h  an  a d d i t i o n a l  l igh t  f rom a 
~0-W clear s t r ip l igh t  ove rhead .  The  eyes were f ixed in 
g lu t a ra ldehyde ,  pos t f ixed  in o s m i u m  t e t rox ide  and  em- 
b e d d e d  in Ara ld i te .  U l t r a t h i n  and  s emi th i ck  (1 ~xm) dorso-  
v e n t r a l  sect ions  were made .  U l t r a t h i n  sect ions  were 
s t a ined  w i t h  u r a n y l  a ce t a t e  and  lead c i t r a t e  and  v iewed 
w i t h  a Phi l ips  201C E l e c t r o n  Microscope. Of the  ser ial ly  
sec t ioned  s emi th i ck  sect ions,  eve ry  second b a t c h  of 10 
was  col lected a n d  s t a ined  w i t h  to lu idene  blue  ( the in te r -  
v e n i n g  ba t ches  of t en  be ing  discarded) .  Us ing  a M 20 Wi ld  
Research  Microscope, wi th  d rawing  t u b e  a t t a c h m e n t  an d  
a p a n t o g r a p h ,  t he  'o i l -drople ts '  were m a p p e d  and  2 poly-  
s ty rene  models ,  showing  the i r  exac t  d i s t r ibu t ion ,  con-  
s t ruc ted .  4 d i f fe rent  types  of droplets ,  r ang ing  f rom t y p e  1 
(fully cr is ta te)  to t ype  4 (fully mat r ix )  were d i s t inguished .  
Since the  r im of t he  eye on ly  con ta ins  i m m a t u r e  cones, i t  
was no t  inc luded  in t he  mapp ing .  
Results and discussion. D a r k  a d a p t e d  eyes (group 1) : The  
v a s t  m a j o r i t y  of 'o i l -drople ts '  were of the  m a t r i x  t y p e  
(i.e. t ypes  3 a n d  4) (figures la ,  2). On average,  100 c r i s t a t e  
d rop le t s  (main ly  t ype  2) were found  in each  eye. The  
d i s t r i b u t i o n  of these  was n o t  cons i s t en t  in the  eyes t e s t ed  
bu t ,  as a rule, coincided wi th  the  area  covered  b y  t h e  
chor ioid  gland.  
The  twin-cones  w i t h  c r i s t a t e  d rople t s  m a k e  up  on ly  0 .01% 
a p p r o x i m a t e l y  of all t h e  twin-cones .  This  pe rcen t age  is 
ca lcula ted ,  us ing  the  d a t a  p rov ided  b y  Miiller ~, an d  b y  
t a k i n g  in to  accoun t  t h a t  on ly  ha l f  of t he  sect ions  of each  
eye were ana lyzed .  (The t o t a l  n u m b e r  of cones in t he  a d u l t  
eye of Poecilia is 266,400, and  the  pe rcen t age  of twin-  
cones, coun ted  in d o r s o - v e n t r a l  sect ions,  is 73% of all 

cones.) The  pe rcen t age  of twin -cones  c o n t a i n i n g  c r i s t a t e  
d rop le t s  would  be h igher ,  if on ly  t h e  are a ove r  t h e  chor i -  
old gland,  where  t h e y  occur,  were considered.  Moreover ,  
t h i s  a rea  h a s  a lower d e n s i t y  in cones  an d  a lower ra t io  of 
twin-cones  t o  single cones  t h a n  h a s  the  v e n t r a l  region.  
L i g h t  a d a p t e d  eyes  (group 2) : T h e  resu l t s  were s imi la r  to  
g roup  1, b o t h  in r ega rd  to d i s t r i b u t i o n  an d  n u m b e r  of 
c r i s t a t e  drople ts .  No differences  b e t w een  eyes, t a k e n  a t  
d i f fe ren t  t imes  of t h e  day ,  were  obse rved  (figure la) .  
L i g h t  a d a p t e d  eyes (group 3): T h e  m a j o r i t y  of d rop le t s  
were of t h e ' c r i s t a t e  t y p e  ( types  1 an d  2). A def in i te  region-  
a l iza t ion  was -observed. Cr i s ta te  d rop le t s  ( type 1) were 
a b u n d a n t  in the  dorsa l  region of t h e  eye. T h e  fundic  
region,  a r o u n d  the  exi t  of t h e  opt ic  nerve,  c o n t a i n e d  all  
types .  The  v e n t r a l  a rea  was composed  a lmos t  exclus ive ly  
of m a t r i x  d rop le t s  (ma in ly  t y p e  4) (figures 1, 3, 4). 
These  o b s e rv a t i o n s  of the  l igh t  a d a p t e d  r e t i n a  exp la in  t he  
l igh t  microscopica l  f ind ings  of Miiller ~. He  s t a t e d  t h a t  oil- 
d rop le t s  are a b s e n t  in Poecilia b u t  descr ibed  the  accessory  
m e m b e r  of t h e  twin -cones  as h a v i n g  e i the r  ' uns t a ined ,  
c lear  spheres '  (helle Kugeln)  or ' b a r r e l - s h ap ed  masses  
which  s t a in  l ight  red w i th  azan ' .  H e  also n o t e d  t h e  ab- 
sence of the  'c lear  spheres '  in the  v e n t r a l  region.  Accord-  

11 H.J .  Wagner, J. Morph. Tiere 72, 77 (1972). 
12 Y.W. Kunz and C. Wise, Zoomorphologie 87, 203 (1977). 
13 H. Miiller, Z. vergl. Physiol. 37, 1 (1954). 
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Fig. 1. Diagram of eye bulbus (rear view) demonstrating regional 
dilferences. ~ Dark and daylight adapted, b Adapted to bright light 
(group 3). CG, Horseshoe shaped chorioid gland, D, dorsal; N, nasal; 
ON, optic nerve; T, temporal; V, ventral. 

Predominance of matrix 'oil-droplets'; mixture of 'oil- 
droplets'; [~ predominance ol cristate 'oil-droplets'. 

Fig. 2. Dorsal area of dark adapted eye. (Note: rods [R] in vitreal 
position and pigment granutes retracted outside the frame of the 
photograph.) a Semithick section with 'oil-droplets' (OD) of matrix 
type. • 600. b Electron micrograph of twin-cone showing vitreo- 
seleral size gradient of mitochondria. The accessory member contains 
a matrix droplet (OD) and the principal member a large mitochondri- 
on (M) with concentrically arranged cristae. • 9000. 
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ing to W a g n e r  n ,  the  twin-cones  of Poecil ia are  u n e q u a l  in 
the  cen t r a l  and  equa l  in t he  v e n t r a l  area.  Our  obse rva t i o n s  
ind ica te  t h a t  i t  is t he  absence  or presence  of c r i s t a t e  'oil- 
d rop le t s '  which,  a t  l igh t  microscopic  level,  i m p a r t s  
equa l i t y  or i n e q u a l i t y  to  t he  twin-cones .  
Bea r ing  in m i n d  t h a t  h is to logical  p ic tu res  give a s ta t i c  
a c c o u n t  of k ine t ic  processes,  i t  can  be s t a t e d  t h a t  b r i g h t  
l ight  (group 3) resu l t s  in a p r e d o m i n a n c e  of c r i s t a t e  
d rop le t s  in  t he  dorsa l  region,  whereas  in i ts  absence  t h e  
m a t r i x  d rop le t s  are the  a b u n d a n t  type .  The  v e n t r a l  region 
seems to r e m a i n  unaf fec ted .  This  agrees w i t h  t i le obser-  
v a t i o n s  b y  Mtiller 1~ who  showed t h a t  du r ing  d a r k  adap -  
t a t i o n  t he  'colourless  spheres '  of t he  dorsa l  a rea  are 
g r adua l l y  rep laced  b y  g r a n u l a r  m a t e r i a l  w i th  a f f in i ty  for 
a zan  s ta in .  Thus ,  whi le  t i le o i l -drople ts  in a m p h i b i a ,  rep- 
t i les and .b i rds  h a v e  a n  opt ica l  f unc t i on  1, in Poecil ia t h e y  
seem to be  m a i n l y  an  express ion  of the  m e t a b o l i c  s t a t e  
of t he  pho to recep to r .  
The  a r g e n t e a  of Poecil ia shows regional  differences  
w i t h  r ega rd  to s t r u c t u r e  and  colour  1~. The  v e n t r a l  region,  
cha rac t e r i zed  b y  5 layers  of i r idophores ,  is c o n g r u e n t  
w i t h  t he  v e n t r a l  p h o t o r e c e p t o r  region,  showing  m a t r i x  
d rop le t s  in a n y  l igh t  cond i t ions  t e s t ed  (figure lb ) .  
The  differences  resu l t ing  f rom exposure  to b r i g h t  l igh t  
seem to ref lect  f u n c t i o n a l  differences  be tween  areas.  The  
dorsa l  region receives on ly  l igh t  ref lec ted  f rom th e  bo t -  
tom.  I t  h a s  large, loosely packed  cones and  t he  r e l a t ive ly  
h ighes t  n u m b e r  of rods,  wh ich  are all  cha rac te r i s t i c s  of 
d im l igh t  vision.  The  v e n t r a l  region is l iable  to  possess 

h igh  v i sua l  acu i ty ,  since i ts  s h o r t  cones are  dense ly  
spaced  9,14,15. Since f ish feed b y  cone vis ion a n d  Poecil ia 
is a surface  feeder, i ts  v e n t r a l  region is m a i n l y  engaged  in 
food de t ec t i on  an d  food ca tch ing .  The  ma in  v i sua l  axis  
(general  d i rec t ion  of gaze) passes  t h r o u g h  t h e  fund ic  
region, w h i c h  is cha rac t e r i zed  b y  cones i n t e r m e d i a t e  in  
size an d  d e n s i t y  9. In  eyes exposed  to l ight,  t h e  v i sua l  
p i g m e n t s  of t h e  ou te r  segments  are c o n t i n u o u s l y  b l eached  
an d  regenera ted .  P h o t o n  cap t u r e  b y  t h e  ou te r  s e g m e n t s  
m u s t  t r igger  me tabo l i c  even t s  in t h e  ellipsoids, wh ich  are  
dense ly  p a c k e d  w i t h  m i t o c h o n d r i a .  The  'o i l -drople t '  is a 
scleral-end,  modif ied  mi t o ch o n d r i o n ,  an d  it  would  seem 
t h a t  in Poecil ia t he re  is a c o n t i n u o u s  changeove r  b e t w e e n  
c r i s t a t e  a n d  m a t r i x  s ta te .  The  e lec t ron-dense  depos i t s  in  
t h e  m a t r i x  drople t s  p r o b a b l y  pa r t i c ipa t e ,  in some way,  
in the  r egene ra t i on  of v isua l  p igmen t .  In  the  ful ly  dif- 
f e ren t i a t ed ,  b u t  as y e t  h a r d l y  func t iona l  twin-cones  of t he  

P o e c i l i a  e m b r y o  (which deve lops  w i t h i n  the  m a t e r n a l  
ovary) ,  on ly  c r i s t a t e  t y p e  'o i l -drople ts '  are obse rved  16. 
U n d e r  t h e  cond i t ions  of b r i g h t  l igh t  (group 3), t h e  cones  
of the  dorsa l  region, wh ich  h a v e  p r o b a b l y  a low v i sua l  
th resho ld ,  are  no longer  able  c o n t i n u a l l y  to  rep len i sh  t h e  
depos i t s  of the  m a t r i x  d rop le t s  a n d  the  eq u i l i b r i um 
g radua l l y  changes  t o w a r d s  t h e  c r i s t a t e  s ta te .  I t  has  been  

14 H.L. Weidemann, Ph.D. thesis G6ttingen (1966). 
15 H. Eberle, Zool. Jb. Physiol. 7d, 121 (1968). 
16 Y.W. Kunz and C. Wise, Revue suisse Zool. 87,697 (1974). 

Fig. 3. Dorsal area of light adapted eye (group 3). (Note: rods [R] in 
scleral and pigment granules [P] in vitreal position.) a Semithick 
section revealing 'oil-droplets' (OD) of cristate type. • 600. b Elec- 
tron micrograph of accessory member of twin-cone with cristate 
'oil-droplets' (0D). • 13,500. 

Fig. 4. Ventral area of light adapted eye (as for figure 3). a Semithick 
section with matrix 'oil-droplets' (OD). • 600. b Electron micrograph 
with accessory member of twin-cone showing matrix 'oil-droplets' 
(OD). x 13,500. 
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shown t h a t  ATP-ase  ac t iv i ty  in the  re t ina  is s ignif icant ly  
accelera ted by  i l luminat ion 17. Cations involved in ATPase  
ac t iv i ty ,  such as Ca ++, Mg++ and also inorganic  phos-  
phorus  (Pi), are accumula ted  in re la t ively  large amo u n t s  
by  isolated mi tochondr ia .  In  vivo, mi tochondr i a  will 
rap id ly  accumula te  i.p. in jec ted  45Ca and  also 56Mn and  
8oSrlS. I t  was also suggested t h a t  Ca ++ m a y  p lay  a role in 
the  genera t ion  of the  pho to recep to r  response  to  l ight  ~9. 
I t  is hoped,  therefore ,  t h a t  the  p lanned  e lementa l  analyses  

of the  Poecilia ' o i l -drople t ' ,  under  d i f fe rent  l ight  con- 
di t ions,  will p rovide  a fu r the r  ins ight  in to  i ts  func t iona l  
significance. 

17 Y. Sekoguti, J. Cell comp. Physiol. 56, 129 (1960). 
18 E.A.  Munn, The Structure of Mitochondria. Acad. Press, Lon- 

don and New York 1974. 
19 W.A. Hagins and S. Yoshikami, Ann. N. Y. Acad. Sci. 264, 314 

(1975). 

Acceleration of crypt cell proliferation by acoustic st imuli  

P. J. M. Tu t t on  

Department o/ Anatomy, Monash University, Clayton 3158, Victoria (Australia), 13 June 1977 

Summary. Cell prol i fera t ion ra tes  in the  bases of the  c ryp t s  of L i ebe rkuhn  in the  j e j u n u m  of ra t  were measured  using 
a s t a thmok ine t i c  technique.  In  ra ts  sub jec ted  to  recurr ing loud noise cell prol i fera t ion  was more  rapid t h a n  in ra t s  
no t  subjec ted  to the  noise. 

A wide va r i e ty  of env i ronmen ta l  st imuli ,  all of which  
could be considered to cons t i tu te  forms of stress,  have  
been shown to influence epi thel ia l  cell prol i ferat ion.  For  
example ,  ep idermal  cell prol i fera t ion in mice is inh ib i ted  
dur ing  bo th  the  acute  stress of c i rcu la tory  shock 1 and  
the  chronic stress of overcrowding  2. In  the  in tes t ina l  
ep i the l ium mild stress in the  f rom of exercise p ro mo t e s  
cell divis ion 3 whereas  more  severe s t ress  crea ted  by  
per i toni t i s  3 or electric shocks 4 inhibi ts  cell division.  In  
this  communica t ion  the influence of aud i to ry  stress on 
je jeunal  c ryp t  cell prol i fera t ion is repor ted .  
Materials and methods. Adul t  male Sprague-Dawley  ra ts  
were used t h r o u g h o u t  the  exper iment ,  The mi to t ic  ra te  
in the  bases of the  c ryp ts  of L ieberkuhn  in j e junum was 
measured  using the  s t a thmok ine t i c  ( tha t  is, m e t a p h a s e  
arrest) t echn ique  previously  descr ibed 5. All mi to t ic  
indices were cor rec ted  for sect ioning ar te fac ts  6. In order  
to avoid errors a t t r i b u t a b l e  to the circadian r h y t h m  in 
c ryp t  cell prol i fera t ion 7, all e s t imates  of mi to t ic  ra te  
commenced  at  12.00 h. The mi to t ic  ra te  was measured  
in 4 ra ts  which were placed in a special cage and  in ter-  
m i t t e n t l y  exposed  to an acoustic  s tress of mixed  fre- 
quency  at  125 dB. This  s tress was appl ied for 1 rain a t  
the  beginning of each 15-rain-interval  dur ing  the  4 h 
of the  exper iment .  The mi to t ic  ra te  was also measured  
in 14 ra ts  no t  exposed  to aud i to ry  stress. 

Results and discussion. In  ra ts  not  exposed to au d i t o ry  
stress (controls) the  mi to t ic  ra te  was 0.035 • 0.002 
(mean • SE) mi toses  per  cell per  h. In  ra ts  exposed  to 
the  aud i to ry  stress the  mi to t ic  ra te  was 0.045 • 0.003 
mi toses  per  cell per  h. Analysis  of var iance  shows t h a t  
th is  value is s ignif icant ly  higher  t h a n  t h a t  in contro l  
an imals  (p < 0.05). Graphs  of mi to t ic  index  versus t ime  
af ter  inject ion of v inb las t ine  in control  and s t ressed ra ts  
is i l lus t ra ted  in t he  figure. 
Many  hypo the t i ca l  mechan i sms  could be proposed  to  
expla in  the  above result .  One such proposal  which  is 
pe rhaps  w o r t h y  of cons idera t ion  is t h a t  the  recurr ing  
loud noise s imply  leads to a general  awaken ing  of the  
ra t s  f rom their  usual d ay t i me  rest  period.  The an imals  
used in the  expe r imen t s  are, of course, noc tu rna l  and  
normal ly  have  the i r  mos t  rapid c ryp t  cell prol i fera t ion  
be tween  0.00 and  4.00 h 7. This  noc tu rna l  accelerat ion 
of c ryp t  cell prol i fera t ion  has been shown to be d e p e n d e n t  
upon  the  in tegr i ty  of the  s y m p a t h e t i c  nervous  sys t em s. 
Thus,  aud i to ry  s t imul i  m a y  awaken  the  an imal  and  
p r o m p t l y  s t imula te  cell prol i fera t ion via  a neural  mecha-  
nism. 
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