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T h e  r e su l t s  i n d i c a t e  t h a t  t h e  h i g h e r  t h e  a f f i n i t y  of a 
d r u g  for  wool,  t h e  lower  t h e  a m o u n t  of t h a t  d r u g  
r e q u i r e d  to  cause  a m o d e l  psychos i s .  

W'e are i nc l ined  to  a t t r i b u t e  t h e  i n c r e a s i n g  a f f i n i t y  
of t h e  d rugs  in q u e s t i o n  for  wool  to  t h e i r  d i f f e r en t  
degrees  of spec i f i c i ty  t h u s  s i m u l a t i n g  a r e v e r s i b l e  in-  
h i b i t i o n  of a n  e q u i l i b r i u m  i n v o l v e d  in t h e  p r o d u c t i o n  of 
mode l  psychoses .  
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W e  i n c l u d e d  o n l y  t he se  four  d r u g s  in o u r  T a b l e  a n d  
F i g u r e  b e c a u s e  i t  is n o t  e a sy  t o  f i nd  o t h e r  d r u g s  w h i c h  
p r e c i p i t a t e  a r e v e r s i b l e  mode l  p s y c h o s i s  w i t h  h a l l u c i n a -  
t o r y  e x p e r i e n c e  of c o m p a r a b l e  d u r a t i o n  a n d  i n t e n s i t y  
a f t e r  a d m i n i s t r a t i o n  of a single dose.  A t a b r i n e  e.g., 
w h i c h  is k n o w n  to  p r o d u c e  h a l l u c i n a t i o n s  a n d  c a t a t o n i c  
e x c i t e m e n t ,  r equ i r e s  p r o l o n g e d  da i ly  a d m i n i s t r a t i o n L  
I t s  a f f i n i t y  was  f o u n d  to  be  0.9 mi l l imoles  × 10-~/g of 
wool.  A n o t h e r  a n t i m a l a r i a l  of s i m i l a r  s t r u c t u r e  a n d  
ac t ion ,  P e n t a q u i n e ,  d i sp lays  a n  a f f i n i t y  of 3.6 mi l l imoles  
× 10-S/g of wool.  I f  P e n t a q u i n e  is a d m i n i s t e r e d  da i ly  

a t  a d o s a g e  four  t i m e s  h i g h e r  t h a n  u s u a l  (0 .12-0 .24  
g /day) ,  i t  a c t s  as  a n  a d r e n e r g i c  b l o c k i n g  a g e n t  z. Th i s  
f e a t u r e  s e e m s  to  be, a m o n g  o the r s ,  a c o m m o n  c h a r a c -  
t e r i s t i c  of d r u g s  c a p a b l e  of p r e c i p i t a t i n g  a m o d e l  
psychos i s .  

LIDDELL a n d  WEIL-MALHERBE a h a v e  s h o w n  t h a t  
m e t h e d r i n e  as  wel l  as  L S D  seem t o  b l o c k  a d r e n e r g i c  
a c t i v i t y  b y  l ower ing  t h e  b l o o d - e p i n e p h r i n e  leve l  a f t e r  
s h o r t  i n i t i a l  i nc rease  d u r i n g  t h e  m o d e l  p s y c h o s i s ;  so 
m i g h t  L A E  s ince i t  b e l o n g s  t o  t h e  f a m i l y  of e rgo t  a lka -  
loids,  w h i c h  are  p r e s u m e d  to  i n h i b i t  s y m p a t h e t i c  
v a s o m o t o r  tone4;  h o w e v e r ,  i t  s h o u l d  be  n o t e d  t h a t  
t h e  p e r i p h e r a l  a d r e n o l y t i c  ef fec ts  of L A E  a n d  L S D  are  
a b o u t  300-2000  t i m e s  w e a k e r  t h a n  t h a t  of d i h y d r 0 -  
e r g o t a m i n e  s. 

Surg ica l  ( s y m p a t h e c t o m y )  e or  c h e m i c a l  ( D i b e n a m i n e )  ~ 
a d r e n e r g i c  b lockage ,  also p r o d u c e  p s y c h o t i c  e x p e r i e n c e s  
in c e r t a i n  sub j ec t s ,  posses s ing  h igh  e p i n e p h r i n e  a n d  nor -  

1 M. F. GREIBER, Amer. J. Psychiat. 104, 806 (1947). 
s S. XV. HOOBL~R and A. S. DONTAS, Pharmacol. Rev. 5, 185 

(1953). 
a D. W. LIDDELL and H. W'EIL-MALHEnBE, J. Neurol. Neuro- 

surg. Psychiat. 16, 7 (1953). 
4 S. W. HOOBLER and A. S. DONTAS, Pharmacol. Rev. 5, 135 

(1953). 
5 E. ROTaLI~, Private communication. 
* G. HARRER and H, J, URBAN, Nervenarzt 24, 63 (1953), 
7 W, WALTER-BUEL, Monthly Rev. Psychiat. Neurol. (Swiss) 

118, 129 (1949). 

e p i n e p h r i n e  I leve ls  S to  w h i c h  t h e y  a p p a r e n t l y  a re  no t  
a d a p t e d .  

H e n c e  i t  a p p e a r s  (a) t h a t  s y m p a t h e t i c  s t i m u l a t i o n  
fo l lowed b y  (per iphera l )  a d r e n e r g i c  b l o c k a g e  are  f ac to r s  
i n v o l v e d  in t h e  p r o d u c t i o n  of m o d e l  p s y c h o s e s  a n d  (b) 
t h a t  d r u g s  w h i c h  e x h i b i t  t h e i r  a d r e n e r g i c  b l o c k i n g  
a c t i v i t y  in s m a l l e r  doses  t h a n  e.g. D i b e n a m i n e  a n d  
s i m u l t a n e o u s l y  d i sp l ay  a h i g h  a f f i n i t y  for  (wool) p ro t e in ,  
are  ab le  to  cause  m o d e l  p sychos i s  in v e r y  sma l l  doses.  
F u r t h e r  a spec t s  of t h e  p r o b l e m  are  to  be  c o n s i d e r e d  in 
a m o r e  d e t a i l e d  r e p o r t  S. 
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Research Laboratory, Munroe Wing, General Hospital, 
Regina, Saskatchewan, Canada, April 24, 1954. 

Zusammen/assung 
Mezka t in ,  M e t h e d r i n e  (Pe rv i t i n ) ,  L y s e r g s / i u r e m o n o -  

~ i thy lamid  u n d  L y s e r g s g u r e d i / i t h y l a m i d  weisen  e ine  
s t e i g e n d e  Affini t~i t  zu W o l l p r o t e i n  auf .  - E s  s che in t ,  
da s s  zwi schen  de r  Dosis ,  w e t c h e  y o n  d iesen  S u b s t a n z e n  
b e n 6 t i g t  wird ,  u m  b e i m  g e s u n d e n  M e n s c h e n  n a c h  e in-  
m a l i g e r  V e r a b r e i c h u n g  M o d e l l p s y c h o s e n  ungef~thr  ver -  
g l e i c h b a r e r  I n t e n s i t A t  u n d  D a u e r  h e r v o r z u r u f e n ,  e iner -  
se i ts  u n d  de r  Affinit~it  d e r s e l b e n  S u b s t a n z e n  zu Wol l -  
p r o t e i n  a n d e r e r s e i t s  e ine  u m g e k e h r t e  K o r r e l a t i o n  b e s t e h t .  

1 M. NICKERSON, J. W. HENRY, and G. H. NOMAGUGHI, J. Phar- 
macol. Exptl. Therap. 107, 300 (1953). 

Only about 20% of hypertensive patients react to 0.5 g 
Dibenamine with a model psychosis. 

a R. FISCNER, J. Ment. Sci. (in press). 

The  Differentiat ion of Optic Lobes  N e u r o n s  
in a Bl ind Cave Te leos t  

T h e  s t r u c t u r e  of t h e  m o s t  spec ia l i sed  n e u r o n s  of  t h e  
op t i c  lobes  of  I c h t h y o p s i d a  ( excep t  for  C y c l o s t o m a t a  a n d  
Se lach ians )  a n d  S a u r o p s i d a  is wel l  k n o w n  f r o m  t h e  work  
of RAMON, CAJAL, VAN GEUCHTEN, a n d  o the r s .  T h e y  
are  m o n o -  or b i p o l a r  sp ind le  cells w i t h  one  ( s o m e t i m e s  
two) " r e c u r r e n t "  b r a n c h  e m e r g i n g  f r o m  t h e  p r o l o n g -  
m e n t  of t h e  cell d i r e c t e d  to  t h e  e x t e r n a l  su r face  of t h e  
lobe.  T h e s e  r e c u r r e n t  b r a n c h e s ,  c o n s i d e r e d  as axons ,  
a f t e r  a n a r r o w  curve ,  r u n  a l m o s t  pa ra l l e l  t o  t h e  cell 
d o w n  to  t h e  d e e p e s t  l aye r s  of t h e  lobe  wall .  

T h i s  v e r y  pecu l i a r  o r i e n t a t i o n  of f ibres  was  r e l a t e d  b y  
LEGHISSA (1946) t o  n e u r o b i o t a c t i c  a n t a g o n i s t  e f fec ts  
c r e a t e d  d u r i n g  d e v e l o p m e n t  b y  t h e  a c t i v a t i o n  of t w o  
f u n c t i o n a l  fields,  a super f i c i a l  one  of op t i c a l  n a t u r e  a n d  
a d e e p  one  of gene ra l  s e n s i t i v i t y  (sp ino-  a n d  buIbo-  
t e c t a l  t r a c t s ) .  

I t  h a s  a lso b e e n  d e m o n s t r a t e d  b y  m a n y  a u t h o r s  
(KRAUSE, D/JRKEN, LARSELL, a n d  o the r s ,  and ,  m o r e  re-  
c en t l y ,  FILOGAMO (1948), KOLLROS (1947, 1948), PFLUG- 
FELDER (1952) t h a t  t h e  e n u c l e a t i o n  of one  or  b o t h  eyes  
d e t e r m i n e s  a n  h y p o p l a s i a  of one  or  b o t h  op t i c  lobes.  
Th i s  p h e n o m e n o n  h a s  b e e n  re l a t ed ,  in  A m p h i b i a n s ,  to  
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the  degene ra t ion  of ne rvous  cells (LARSELL) and also 
to  a lower  m y t o t i c  a c t i v i t y  (KOLLROS) and,  in t he  
chicken,  to  f ibre r educ t ion  and  degene ra t ion  of cells 
(FILOGAMO). H y p o p l a s i a  was also obse rved  in congen i t a l  
a n o p h t a l m i c  animals .  

The  pecu l i a r i t y  of s t ruc tu re  of these  " r e c u r r e n t  neu-  
rons"  b ro ugh t  me to  a g roup  of researches  on the  genera l  
p r o b l e m  of ne rvous  d i f fe ren t ia t ion .  I refer  the  r eade r  to  
some p re l im ina ry  ar t ic les  of mine  and of m y  co l labora tors  
for some e x p e r i m e n t a l  resul ts  1, while  m y  purpose  in this  
brief  accoun t  is to descr ibe t he  cond i t ion  of these  opt ic  
neurons  in a b l ind  Te leos t  f rom m ex ican  caves,  prof i t ing  
by the  e x p e r i m e n t  m a d e  by  N a t u r e  i tself  by  means  of 
ecological  adap ta t ion .  

The  opt ic  t e c t u m  of b l ind Teleosts  was a l r e ady  t aken  
into  cons ide ra t ion  b y  some au thors  [RAMSE¥ (1901), 
EIGENMANN (1909), FRANZ (t912), CHARLTON (1933)]: 
hypop las i a  was observed  wi th  special  r educ t ion  of the  
mos t  superf ic ia l  layers  b u t  was n o t  cons idered  f rom a 
cy to log ica l  po in t  of view. 

I had  the  o p p o r t u n i t y  to  dispose of numerous  adu l t  
Anophthyc tys  ]ordani and of some  embryos  and la rva l  
s tages  of a spawn ob t a ined  in l abora to ry .  

Af te r  the  d e v e l o p m e n t  of an opt ic  cup a lmos t  of the  
size of zoological ly  re la ted  species l iv ing in the  open air 
and  wi th  ful ly  deve loped  eyes, t he  organ enters  in to  a 
rap id  a t r o p h y  and  reduces  i tself  to  a v e r y  smal l  opt ic  
ball ,  wi th  a v e r y  r educed  cav i ty ,  fo rmed  by  some re t in ic  
mater ia l ,  su r rounded  by  a conspicuous  p i g m e n t e d  t issue 
and  a bone capsule ,  p rov ided  wi th  a v e r y  r educed  lens 
and an a t rophyc  opt ic  nerve,  v e r y  deep ly  loca ted  in t he  
skull  and c o m p l e t e l y  cove red  by  t h e  i n t e g u m e n t  (Fig. B). 

Compar ing  the  opt ic  lobes of this  b l ind fish wi th  those  
of re la ted  species (C, D) with  ful ly  deve loped  eyes  (A) 
(A s / ianax mexicanum,  Pris/ella riddley) of the  same  body  
size, hypop las i a  is v e r y  e v i d e n t ;  and  the  dorsa l  side and  
t h e / h o r u s  semicircularis are espec ia l ly  reduced  ; the  opt ic  
superf ic ia l  l ayer  is absen t  and all t h e  s t ra ta ,  b u t  especia l ly  
t he  second and th i rd  (fol lowing HUBER and  CROSBY 
classif ication) are reduced  in th ickness .  Spindle  cells are 
dec ided ly  reduced  in n u m b e r  in a g r e e m e n t  wi th  t he  
a t t r i b u t i o n  of a specific opt ic  func t ion  of these  cells 
(CAJAL, KAPPERS, and others) .  B u t  t h e  m o s t  impress ive  
fact  is the  morpholog ica l  aspec t  of these  sp ind le -shaped  
opt ic  cells:  t he  fo rm is typ ica l  and  t h e  r ecu r ren t  b ranch  
is also p resen t  w i th  its pecul ia r  o r i en ta t ion  (F), a l though  
the re  are  no opt ic  fibres. 

These  obse rva t ions  give a clear  d e m o n s t r a t i o n  t h a t  
the  " r e c u r r e n t  a x o n s "  are  no t  de t e rm ined  by  conf l ic t ing  
phys io logica l  fields, as those  sugges ted  for vis ion and  
genera l  sens i t iv i ty ,  ac t ing  neurobio tac t ica l Iy .  T h e y  sup- 
por t  t he  idea  of an  int r ins ic  n a t u r e  of the  specific "pa r t i -  
c u l a r "  neuron  d i f fe ren t ia t ion .  Infac t ,  the  su rv iv ing  opt ic  
neurons  of t he  r e c tum,  dep r ived  of the i r  opt ic  funct ion,  
d i f fe ren t ia te  normal ly ,  as also do the  re t in ic  cells of the  
r e m n a n t  of the  eye, w i t h o u t  a n y  poss ib i l i ty  of physio-  
logical  act ion.  

Cur ren t  e x p e r i m e n t s  in m y  l a b o r a t o r y  on the  dif- 
f e ren t i a t ion  of these  specific cells of t he  t e c t u m  clear ly  
d e m o n s t r a t e  t h a t  " r e c u r r e n t  n e u r o n s "  d i f fe ren t ia te  also 
in smal l  f r agmen t s  of opt ic  lobe of chicken i m p l a n t e d  in 
the  chor ion-a l lan to ic  m e m b r a n e  a t  a v e r y  ear ly  s tage  of 
opt ic  vesicle,  apa r t  f rom any  phys io logica l  ac t iv i ty .  

A. STEFANELLI 

1 A. STEFANELLI, Rend. Acc. Naz. Lincei 16, 277 (1954) ; Fattore 
spaziMe e organizzazione strutturale nel di//erenziamento dei neuronal 
dei lobi oltici e del cervelletto i~* impianti allanto-corictli nel pollo, Rend. 
Ace. Naz. Lincei (in press); Di[JerenMamento ed evoluzione dei neu- 
roni, Scientia (in press). - A. STEFANELLI and L. CHXTX, Rend. Ace. 
Naz. Lincei 16, 287, 291 (1954). - M. D'AmBROGI, Rend. Acc. Naz. 
Lincei 6, 197 (1949). 

s,  - t  

Fig. 1.-Right eye (A), optic lobe (C) and "recurrent neuron" (E) 
of Astianax mexicanum (open air living teleost); compared with 
those (B, D,F) of Anophthyc/ys jordani (cave fish zoologically re- 
lated). Recurrent axon is indicated with 1 (E, F). Cajal-DeCastro 
method. Every space of the scale at the foot of pictures ,:,: 10/~. 
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Laboratory o/ Histology and Embryology, Faculty of 
Science, University o~ Rome, June  8, 195d. 

Sommario 
]~ c o m p a r a t o  lo sv i luppo  degli  occhi  e del t e t t o  o t t ico  

di un pesce cieco del le  cave rne  (Anophthyctys jordani) 
con quel lo di fo rme  aff ini  v i v e n t i  a l l ' ape r to  e con occhi  
n o r m a l m e n t e  sv i tuppa t i .  P u r  essendovi  una  no tevo le  ipo- 
plasia  del t e t t o  i neuron i  specifici  a neur i te  r icor ren te  
conse rvano  le loro pecul ia r i  ca ra t t e r i s t i che  s t ru t tu ra l i .  
Ci6 d imos t r a  che l ' a d a t t a m e n t o  ecologico non  ha  r ido t to  
i f a t to r i  in t r inseci  del  d i f f e r enz i amen to  di ques t i  neuroni .  

P R O  E X P E R I M E N T I S  

An Experimental Method of Tissue Surface 
Measurements of Beta Activity in v i vo  

Severa l  workers  h a v e  cons idered  the  p rob lem of in 
vivo ex t e rna l  m e a s u r e m e n t s  of r a d i o a c t i v i t y  in tissues. 
S tudies  h a v e  been  ca r r i ed  o u t  wi th  fl emi t t e r s  and  par-  
t i cu la r ly  wi th  r ad iophosphorus  by  Low-BEER 1, FRIEDELL 
et al. 2, GEFFEN et al. 3 on h u m a n  subjec ts  and by  SODARO 
and  SHEPPARD*, SCHONENBERG a n d  MENZEL ~ on rabbi t s .  
The  phys ica l  a spec t  of these  m e a s u r e m e n t s  has  been  
inves t iga t ed  b y  STRAJMAr¢ ~ wi th  theore t i ca l  and ex-  
p e r im en t a l  analysis .  

! 
M 

Fig. 1 

As t h e  i n t e r p r e t a t i o n  of  t h e  resul ts  of ex te rna l  fl ac t iv -  
i ty  m e a s u r e m e n t s  was n o t  thorough ,  i t  seemed  useful  to  
s t u d y  the  b e h a v i o u r  of r ad iophosphorus  in a n o r m a l  
an ima l  by  means  of v a r y i n g  the  rou te  of admin i s t r a t i on  
only.  We  h a v e  there fore  deve loped  a s impIe a n d  con-  
v e n i e n t  e x p e r i m e n t a l  p rocedure ,  which  enables  us to  
ob ta in  re l iable  surface fl m e a s u r e m e n t s  in mice,  ove r  a 
lapse of some hours .  Such procedure  ensures s t r ic t ly  
c o n s t a n t  c o u n t i n g  ef f ic iency as well  as r a the r  comfor t ab l e  
condi t ions  for t he  an imal .  

The  mouse  is laid on its back  upon a smal l  t ab le  wi th  
the  four  l imbs held  by  means  of rubbe r  elastics.  The  tai l  
is passed t h rough  two  d i ame t r i c a l l y  oppos i te  smal l  holes 
a t  the  base of an  a l u m i n i u m  cy l inde r  f i rmly  f ixed on the  
t ab le :  t he  free e x t r e m i t y  of  t he  ta i l  is t hen  k e p t  in place 

I B. V. A. Low-BEER, The Clinical Use o! Radioactive Isotopes 
(C. C. Thomas, Springfield, Ill., 1950). 

M. T. FRIEDEnL et al, Arch. Int. Med. 83, 608, 620 (1949); 85, 
667 (1950). 

A. GE~FEn, R. LOEVIn6E~, and B. S. WOLF, Radiology 46, 
856 (~95~). 

R. M. SODARO and C.W. SHEPPAR~), Nucleonics ~, No.6,40 (1951), 
5 H. SCH/SNENBERG and K. MENZEL, Z. Kinderheilk. 73, 17 (1953). 

E. STRAtMAN, Univ. Calif. Publ. Physiology 8, 333 (1951). 

by  adhes ive  t a p e  (Fig. 1). Co t ton  wool,  p roper ly  placed,  
p r even t s  any  sp read ing  of r ad ioac t ive  excre ta .  T h e  alu-- 
m i n i u m  cy l inder  houses a fl G.M. t u b e  of t h e  belt jar  
t y p e  wi th  th in  mica  window.  The  th ickness  of the 
cy l inder  wal l  is suff ic ient  to  s top all fl par t ic les  excep t  
those e m i t t e d  f rom the  coun t ing  area.  
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We  have  e m p l o y e d  whi te  male  mice of a b o d y  weight  
r ang ing  f rom 23 to  27 g. The  room t e m p e r a t u r e  was 
c o n s t a n t  (about  20°C). A so lu t ion  of P~* in the  fo rm of 
N a ~ H P O ,  wi th  N 85 y of s table  phosphorus  per  ml  of 
isotonic  NaC1 solu t ion  a t  p H  = 7.2 was in jec ted  in t ra -  
pe r i tonea l ly  (0.5 ml  of solut ion) ,  i n t r a v e n o u s l y  (0.1 ml  
in to  t h e  v e n a  jngnlar is)  and  subcu taneous ly  (0-5 ml) 
respec t ive ly .  W e  h a v e  m a d e  a series of brief  in tegra l  
p re se t - t ime  coun t ings  for each  an ima l  s t a r t i ng  before the  
in jec t ion  and  e x t e n d e d  ove r  4 to  6 h. 

U n d e r  these  condi t ions  of e x p e r i m e n t ,  t he  coun t ing  
ra te  depends  on the  fol lowing var iab les :  (1) geomet r i ca l  
condi t ions  of t he  coun t ing  (e.g. size of tai l ,  po r t ion  of 
the  ta i l  in coun t ing  area,  etc.) ; (2) rou te  of admin i s t r a -  
t i on ;  (3) q u a n t i t y  of  in jec ted  pa2; (4) ind iv idua l  bio- 
logical  var iab i l i ty .  

The  coun t s -pe r -minu t e  (corrected for dead  t ime,  back-  
g round  and r ad ioac t ive  decay) make  " b u i l d  u p "  curves  
when  d rawn  in car tes ian  co-ordinates .  A compar i son  
be tween  the  " i n t r a v e n o u s " ,  " i n t r a p e r i t o n e a I "  and  "sub-  
c u t a n e o u s "  curves  indica tes  t h a t  the i r  t rend,  d i f ferent  
in the  ini t ia l  por t ions ,  t ends  g radua l ly  to  become  similar  
a t  t he  beg inn ing  of the  th i rd  hour ;  t he rea f t e r  the  curves  
show a v e r y  slow and  con t inuous  slope of  a few uni ts  
per  cent  per  hour.  F u r t h e r m o r e  the  coun t ing  ra te  a t  the 


