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Hormone additions C140, % of total C 14 dose per Utilization 
to perfusing blood % of total dose gram residual liver "Protein" of glucose* mg 

None (I) 
Insulin (II) 

Cortisone (III) 
Insulin + Cortisone (IV) 

8.7 
4.7 

3,3 
7'0 

1'1 
0'9 

1.0 
1.1 

-- 79'0 
+ 88 
- -  57 
- -  87 
+ 125 
--231 

* The values given represent the actual cumulated disappearance {shown as --)  of glucose from the perfusing blood, corrected for 
withdrawal of samples during the perfusion. In experiments II and IV an increasing amount of reducing substance was found in 
the plasma during the first three hours (denoted by -1-). This increase was followed by a disappearance during the remaining hours of 
the experinlent. 

t i cu la r ly  in t h e  l ight  of r e cen t  o b s e r v a t i o n s  on  h y p e r -  
cho le s t e ro l emia  occur ing  du r ing  cor t i sone  t h e r a p y L  
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Zusammen]assung 
Der vor l i egende  A u f s a t z  b e r i c h t e t  t iber B e o b a c h t u n -  

gen  e ines  s y n e r g i s t i s c h e n  E f f e k t e s  y o n  Insu l in  n n d  Cort i-  
son  bei  de r  F e t t s R u r e s y n t h e s e  in der  d u r c h s t r e m t e n  
R a t t e n l e b e r .  

D a b e i  w u r d e  Nat r ium-cO4-C-ace ta t  als T race r  v e r w e n -  
d e t  u n d  u m  A c e t a t  bei  de r  B i o s y n t h e s e  yon  Choles te r in  
u n d  Fe t t sAuren  aus  d e m  Z we ie rb ruchs t i i ck  zu v e r t r e t e n .  

N a c h  L y o p h i l i s a t i o n  der  Leber ,  E x t r a k t i o n  und  F r a k -  
t i on i e rung  der  L ip ide  w u r d e  ge funden ,  dass  ins Chol- 
es te r in  der  m i t  Cor t i son  b e h a n d e l t e n  Lebe r  m e h r  radio-  
a k t i v e r  K o h l e n s t o f f  e i n g e t r e t e n  war,  bei  der  B e h a n d l u n g  
mi t  Insu l in  dagegen  m e h r  in die Fe t t sRuren  u n d  schl iess-  
lich in d iese lben  d o p p e l t  soviel  als ins Choles te r in  bei 
B e h a n d l u n g  mi t  l n s u l i n  u n d  Cor t i son  z u s a m m e n .  

Dcr  Ans t i eg  nach  A n w e n d u n g  von  Insu l in  al lein df irf te  
auf  S p u r e n  von  N e b e n n i e r e n r i n d e n h o r m o n e n  zur i ickzu-  
f i ihren  sein,  welche  n o c h  in  L e b e r  u n d  Blur  v o r h a n -  
d e n  waren .  

D e m n a c h  da r f  a n g e n o m m e n  werden ,  dass  Cor t i son  
u n d  Insu l in ,  w e n n  sic g le ichzei t ig  zur  W i r k u n g  k o m m e n ,  
y o n  g rossem Ein f luss  auf  die V e r w e n d b a r k e i t  de r  Zweier-  
b ruchs t i i cke  s ind .  

Der  A n s t i e g  der  C h o l e s t e r i n s y n t h e s e  nach  B e h a n d l u n g  
m i t  Cor t i son  ist  d u r c h a u s  b e d e u t u n g s v o l l  im Hinb l i ck  
auf  neuere  B e o b a c h t u n g e n  fiber Hypercholes te r in~tmien ,  
welche  wAhrend  C o r t i s o n t h e r a p i e  au f t r e t en .  

1 D. ADLERSBERG, L. SCHAEFER, and S. R. DRACItMAN, J. Amer. 
Med. Ass. I41, 909 (1950). 

Present address: Biophysics Section, Galesburg State Research 
Hospital, Galesburg, II1., June 24, 1954. 

F a c t o r s  I n v o l v e d  i n  D r u g - P r o d u c e d  

M o d e l  P s y c h o s e s  ~ 

The  use of f ibrous  wool  p r o t e i n  as a m o d e l  of t h e  
s t r u c t u r a l  sur face  of r ecep to r s ,  pos s ib ly  i nvo lved  in t h e  
m e c h a n i s m  p r o d u c i n g  a m o d e l  p sychos i s  by  drugs ,  was  
sugges t ed  b y  t h r e e  l ines of ev idence .  

F i r s t ,  t h e  s t r o n g  a f f in i ty  (sorpt ion)  of ce r t a in  bas ic  
c o m p o u n d s  to  k e r a t i n s  of low s u l p h u r  c o n t e n t  as s h o w n  
by  t h e  G r a m - p o s i t i v e n e s s  of  e p i d e r m a l  2 a n d  ne rvous  a 
t i ssue.  

x Saskatchewan Commitee on Schizophrenia Research. Sup- 
ported by the Department of National Health and Welfare, Ottawa. 

R. FISCHER, Exper. 9, 20 (1953), 
3 p. BAILEY, Rev. Neurol. (French) 8- °, 1 (1950). 

Second,  t h e  a c c u m u l a t i n g  ev idence  i nd i ca t i ng  t h e  
s imi l a r i t y  in b e h a v i o r  b e t w e e n  k e r a t i n s  of h igh  s u l p h u r  
c o n t e n t  (e.g. wool) a n d  t h e  p r o t e i n  c o m p o n e n t  of ce r t a in  
cell m e m b r a n e s L  

Thi rd ,  s o m e  p r e l i m i n a r y  e x p e r i m e n t s  con f i rming  the  
role of wool  p r o t e i n  as a useful  m o d e l  for s i m u l a t i n g  
some  of t h o s e  r ecep to r s  for wh ich  ce r t a in  d rugs  a p p e a r  
to  c o m p e t e  *. 

B a s e d  on  t h e s e  p remises ,  t h e  a f f in i ty  for wool  3 of  t he  
fo l lowing four  bas ic  c o m p o u n d s  was  d e t e r m i n e d  a t  p H  
5.2 : mesca l ine  hyd roch lo r ide ,  m e t h e d r i n e  hydroch ]o r ide ,  
lysergic  ac id  m o n o e t h y l a m i d e  (LAE) ,  a n d  lysergic  acid  
d i e t h y ] a m i d e  (LSD),  t he  l a t t e r  t w o  in f o r m  of t h e i r  
m e t h a n o l t a r t r a t e s .  These  d rugs  w h e n  a d m i n i s t e r e d  to  
h u m a n s  in t h e  a p p r o x i m a t e  r ange  of dosage :  500 rag, 
100 mg,  1 rag, a n d  100 y r e spec t ive ly ,  cause  a m o d e l  
p sychos i s  c h a r a c t e r i z e d  by  ha l l uc ina t i ons  a n d  r e l a t ed  
p h e n o m e n a  of s imi la r  i n t e n s i t y  a n d  d u r a t i o n  4. The  
m e t h o d  of d e t e r m i n i n g  the  a f f in i ty  for wool  used  in th i s  
s t u d y  5 gives  on ly  re la t ive  values,  b u t  these  were  f o u n d  
to  be p r o p o r t i o n a l  to  t h e  abso lu t e  va lues  o b t a i n e d  b y  
a n o t h e r  m e t h o d  s . 

The  re su l t s  are p r e s e n t e d  in t he  f igure.  The  log. of 
dosage  of  each  of  t h e  four  c o m p o u n d s  w h i c h  causes  a 
m o d e l  p sychos i s  of c o m p a r a b l e  i n t e n s i t y  a n d  d u r a t i o n  
is p l o t t e d  aga ins t  t h e  a m o u n t  of  t h e  c o m p o u n d  s o r b e d  
b y  wool.  

Affinity, i.e. average nfilli- 
moles x 10 -2 of drug sorbed 

by 1 gm of wool 

Mescaline 0 
Methedrine 0.6 
LAE 1.1 
LSD 2.6 

Single dose 
of drug 

0"5 g 
0"1 g 
1 mg 
100 7 

log. of 
single dose 

- 0 . 3  
- 1"0 
- 3"0 
-4"0  

1 R. FmCtIER and P. LAROSE, Can. J. Med. Sci. 30, 86 (1952); 
J. Beet. 64, 435 (1952). - P. LAROSE and R. FISCHER, Research 
(London) 5, 419 (1952). - R. FISCHER, Exper. 9, 335 (1953). -- P. 
LAROSE and R. FISCHER, Science 117, 449 (1953). 

R. FISCHER, J. Ment. Sci. (in press). 
a What is meant by wool (intact wool), see R. FISCHER and 

P. LAROSE, Can. J. Med. Sci. 30, 86 (1952). 
4 K. BERINGER, Der Mezkalinrausch (Springer-Verlag, Berlin, 

1927). - W. A, STOLL, Schweiz. Arch. Neur. riO, 1 (1947). - D. W. 
Ln)DELL and H. WEIL-MALIIERBE, J. Neurol. Neurosurg. Psychiat. 
16, 7 (1953). - W. MAYER-GROSS, W. McAoAM, and J, W. WALKER, 
J. Mental Sei. 99, 804 (1953); Nature (London) 168, 827 (1951). - 
H. SOLMS, Schweiz. Med. ~,Vschr. 83 356 (1953). - R. FISCHER, 
F. GEOReI, and R. WEBER, Schweiz. Med. Wschr. 81, 817 (1951). - 
R. FISCHER, Monthly Rev. Psychiat. Neurol. (Swiss} 126, 315 (1953). 

R. FISCtIER, A. HOELLE, and S. SEIDENBERG, Helv. china. 
Acta 34, 210 (t951). 

6 p. LAROSE and R. FISCHER, Schweiz. Z. Pathol. Bakt. 16, 97 
(1953). 
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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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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  


