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Effects of the Psychodysleptic Drug Psilocybin on Visual Perception. Changes in Brightness Preference 

This  p a p e r  r epo r t s  on  changes  in c e r t a i n  p e r c e p t u a l  
a n d  b e h a v i o r a l  p a r a m e t e r s  w h i c h  occur  d u r i n g  t h e  p s y -  
chodys lep t i c  or ha l luc inogen ic  d rug  i nduced  s t a t e  1,~. 
Specifically,  changes  in  b r i g h t n e s s  preference  el ici ted 
u n d e r  t he  in f luence  of m o d e r a t e  doses of ps i locyb in  in 
15 college age v o l u n t e e r s  will  be  descr ibed.  Our  obse r -  
v a t i o n s  lend  a d d i t i o n a l  s u p p o r t  to  t he  a p p a r e n t  i ndepen-  
dence  of a n  a u t o n o m i c  va r i ab l e  - pup i l l a ry  d i l a t ion  - a n d  
p e r c e p t u a l  p e r f o r m a n c e  u n d e r  ps i locyb in  p roduced  
(model) psychos is  3. 

Fo l lowing  a 30 m i n  d a r k  a d a p t a t i o n  pe r iod  a t  4 m 
cand le  a m b i e n t  i l l u m i n a t i o n  t he  sub jec t ' s  pup i l  d i a m e t e r s  
were measured .  H e  t h e n  was  pos i t ioned  b e h i n d  a gross 
field a p e r t u r e  t h r o u g h  wh ich  he  v iewed  a p ro jec t ion  
screen a t  2 m dis tance .  Th ree  35 m m  slide r ep roduc t i ons  
of a b s t r a c t  p a i n t i n g s  (Figure  1) were successively  pro- 

j ec ted  on  t h e  screen  in t h e  course of t h e  tes t ing,  whi le  
a m b i e n t  i l l u m i n a t i o n  was m a i n t a i n e d  w i t h i n  -4-1.5 m 
candles.  The  b r i g h t n e s s  of these  t a rg e t s  could be c o n t r o l l e d  
b y  a 3 log u n i t  n e u t r a l  d en s i t y  op t ica l  wedge. The  log 0 
l u m i n a n c e  va lues  a t  p a r t i c u l a r  (white) reference  po in t s  
for each  t a r g e t  are  i nd i ca t ed  in F igure  1. 

Sub jec t s  were asked,  whi le  v iewing  a t a rge t ,  to  select  
a degree of b r i g h t n e s s  a t  wh ich  t h e  a r t i s t  would h a v e  
w a n t e d  t h e m  t o  v iew t h e  pa in t i ng .  Us ing  th i s  c r i t e r ion  
m o s t  of t i le  sub jec t s  qu ick ly  l ea rned  to  give cons i s t en t  
set t ings ,  b u t  p rac t i ce  c o n t i n u e d  before  each  e x p e r i m e n t  
un t i l  r e l i ab i l i ty  (se t t ings  w i t h i n  -4-0.1 log d en s i t y  uni ts )  
of p e r fo rman ce  was  a t t a ined .  

Af te r  c o m p l e t i o n  of t r a i n i n g  a n d  j u s t  before  a sub jec t  
received 160-200 ~xg/kg ps i locybin  (T1), 2 t ypes  of con t ro l  
se t t ings  were m a d e  for e ach  t a r g e t :  

(1) Forced choice technique. E a c h  sub jec t  was  forced 
to select, p r e f e r en t i a l  b r igh tnesses  accord ing  to  the  scheme  
in F igure  2" Fo r  each  t a r g e t  a sub jec t  was  offered 4 pa i rs  
of decisions (or 3, if t he  2 l u m i n a n c e s  a t  t h e  t h i r d  level  
were equa l ly  sa t i s fac tory)  a n d  t h e  o p t i m u m  b r igh tnes s  
was d e t e r m i n e d  to  t h e  n ea r e s t  0A log d en s i t y  u n i t  of 
t h e  3 log un i t  r a n g e  ava i l ab le  in  each  ins tance .  

1 R. FISCHER, P. A. MARKS, R. M. HILL and M. A. ROCKEY, Nature 
2Y8, 296 (1968); R. FISCHER and D. WARSHAY, Pharmakopsych- 
iatrie Neuro-Psychopharmakologie (Thieme, Stuttgart 1968), 
in press. 

2 R. M. HILL, R. FISCHER and D. WARSHAY, Experientia 25, 
(1969). 

3 R. FISCHER, P. A. MARKS and M. A. ROCKEY, Arzneimittel- 
Forsch., in press (1968). 

Fig. 1. The 3 targets viewed by the subjects with their luminance 
reference points and values. Slide I is of Mondrian's 'Broadway 
Boogie Woogie', slide II is Chryssa's 'Americanooln, 1963', alld 
slide III is Kandinsky's 'Arrows'. X, luminance reference points of 
the projected slides, I, 40,8 m-candles; II, 20.5 m-caHdles; III, 
51.1 m-candles. 
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(2) Free response technique. T h e  s u b j e c t  w a s  a l l o w e d  t o  
c o n t r o l  t h e  w e d g e  w h e n  s e l e c t i n g  h i s  p r e f e r e n t i a l  b r i g h t -  
ne s s .  T o  p r e v e n t  g r o s s  i n t e r f e r e n c e  w i t h  h i s  a d a p t a t i o n  
s t a t e  t h e  s u b j e c t  w a s  a s k e d  to  s t a r t  a t  t h e  lower  l u m i -  
n a n c e s .  
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Fig. 2. Forced choice scheme for brightness preference. 

T h e s e  2 p r o c e d u r e s  w e r e  a p p l i e d  t o  e a c h  of  t h e  s u b -  
j e c t s  w h e n  v i e w i n g  t h e  3 t a r g e t s  55, 110 a n d  270 m i n  
f o l l o w i n g  t h e  o ra l  a d m i n i s t r a t i o n  of  t h e  d r u g ,  i.e. a t  T~, 
T~ a n d  T 4 r e s p e c t i v e l y .  

P u p i l l a r y  d i a m e t e r s  we re  m e a s u r e d  j u s t  b e f o r e  e a c h  
t e s t  w h i l e  t h e  s u b j e c t  v i e w e d  t h e  b l a n k  s c r e e n  (4 m 
c a n d l e  i l l u m i n a t i o n )  f r o m  a d i s t a n c e  o f  2 m .  

T h e r e  a r e  s i g n i f i c a n t ,  p o s i t i v e  c o r r e l a t i o n s  b e t w e e n  t h e  
r a n k e d  b r i g h t n e s s  v a l u e s  o b t a i n e d  u n d e r  f ree  r e s p o n s e  
a n d  f o r c e d  cho i ce  t e c h n i q u e s ,  fo r  t h e  15 s u b j e c t s ,  fo r  
e a c h  t a r g e t  a t  p r e - d r u g  a n d  d r u g  p e a k  ( T a b l e  I,  be low) .  

T w e l v e  of  t h e  f i f t e e n  s u b j  e c t s  p r e f e r r e d  less  b r i g h t n e s s  a t  
d r u g - p e a k  t h a n  t h e y  d id  a t  p r e - d r u g ,  a n d  3 s u b j e c t s  
p r e f e r r e d  m o r e  b r i g h t n e s s .  C h a n g e s  in  p r e f e r e n t i a l  b r i g h t -  
n e s s  in  a r e p r e s e n t a t i v e  s u b j e c t  f r o m  e a c h  of  t h e s e  g r o u p s ,  
i.e. t h e  ' r e d u c e r s '  a n d  t h e  ' a u g m e n t e r s ' ,  a r e  i l l u s t r a t e d  
in  F i g u r e s  3 a n d  4 r e s p e c t i v e l y .  T h e  3 ' a u g m e n t e r s '  a l so  

Table I. Spearman rank order correIations between free response 
and forced choice techniques for slides I, II, III 

Pre-drug Drug-peak 

Slide Slide Slide Slide Slide Slide 

I II III I II III 

0.78 0.79 0.71 0.73 0.80 0.65 

p < 0.01, 1-tailed test. 
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Fig. 3. Free response and forced choice preferences of a 'reducer' 
for each target at T 1, T 2, T 3 and T 4 showing decreased brightness 
preference during the mideourse of the drug. The entrance pupil 
diameters and effectiveness of the pupil at each time relative to 
that  of T 1 are given. Using conversion curves taken from SCHOBER 
and FRY 5, the relative pupil area was corrected for the Stiles- 
Crawford effect of the first kind. The circled nuinbers on each 
curve indicate which target was used. 
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Fig. 4. Free response and forced choice preferences of an 'augmenter '  
for each target at T1, T~, T 3 and T 4 showing increased brightness 
preference during the midcourse of the drug. The entrance pupil 
dianleters and effectiveness of the pupil at each time relative to 
that  of T 1 are given. The circled numbers on each curve indicate 
which target was used. 
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c o n s t i t u t e  t h e  l owes t  g r o u p  of  M i n n e s o t a  M u l t i p h a s i c  
P e r s o n a l i t y  I n v e n t o r y  (MMPI)  d r u g - r e a c t o r s 4 ;  all h a v e  
a c t u a l  M M P I  d r u g - r e a c t i v i t y  scores  of less t h a n  300 a n d  
o c c u p y  t h e  l owes t  10% in t h e  r a n g e  of  scores  for  t h e  
en t i r e  g r o u p  of v o l u n t e e r s  (F igu re  5). T h e  r a n k i n g s  for  
each  of  t h e  15 s u b j e c t s  o n  (1) p r e f e r e n t i a l  b r i g h t n e s s  
fo r  b o t h  free r e s p o n s e s  a n d  fo rced  choices,  fo r  each  t a rge t ,  

- e :  c, '~ 
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Psilocybin induced change in brightness sensitivity 
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~, ,== 

Fig. 5. The relation of psilocybin-induced change in brightness 
sensitivity to MMPI drug reactivity (N = 13). The behavioral 
characteristics of all 15 subjects reported here have been described 
in greater detail1'% 2 subjects with excessive dispersion values 
(S.D.) have been omitted from this Figure. 

a t  p r e - d r u g  a n d  d r u g - p e a k ,  (2) t h e  p s i l o c y b i n - i n d u c e d  
c h a n g e  in b r i g h t n e s s  s e n s i t i v i t y  f r o m  T1 to  T 2 a n d  
(3) M M P I  d r u g  r e a c t i v i t y  a re  g iven  in  T a b l e  I I .  

One  of  t h e  i n t e r e s t i n g  i nc iden t a l  f i nd ings  is t h e  rela-  
t i ve ly  sma l l  in f luence  of d r u g - i n d u c e d  co r r ec t ed  p u p i l l a r y  
a r ea  inc rease  u p o n  b r i g h t n e s s  p re fe rence .  I nde ed ,  t h e r e  
is in  ' a u g m e n t e r s '  a n  i nve r se  r e l a t i o n s h i p  b e t w e e n  p re f -  
e ren t i a l  b r i g h t n e s s  a n d  co r r ec t ed  p u p i l l a r y  a r ea  (p = 0.05 ; 
FISHER e x a c t  p r o b a b i l i t y  tes t ) .  

T h e r e  is a s i m p l e  r e l a t i o n s h i p  b e t w e e n  (1) t h e  r e - t e s t  
v a r i a b i l i t y  of  s u b j e c t s  on  a p e r c e p t u a l  t a s k  - s u c h  as, 
t a s t e  t h r e s h o l d  a n d  v i sua l  d i s t o r t i o n  t h r e s h o l d  i _ w i t h o u t  
a n y  d r u g  (T1), (2) t h e i r  d r u g - i n d u c e d  a n d  M M P I  m e a s u r e d  
b e h a v i o r a l  r e a c t i v i t y  a t  T~ a n d  (3) t h e i r  p r e f e r e n t i a l  
b r i g h t n e s s .  T h e  3 ' a u g m e n t e r s ' ,  i.e. s u b j e c t s  w h o  p r e f e r  
m o r e  l igh t  a t  T~, d i s p l a y  t h e  s m a l l e s t  r e - t e s t  v a r i a n c e  
on  p e r c e p t u a l  t a s k s  to  b e g i n  wi th ,  i.e. a t  T1 ~, a n d  are, 
t h e n ,  also b e h a v i o r a l l y  s t a b l e  a t  T~, w h e r e a s  t h e  c onve r se  
is t r u e  fo r  t h e  12 ' r educe r s ' .  T h e  o b s e r v a t i o n s  on  t h e  
in f luence  of  p s i l o c y b i n  o n  s u b j e c t i v e l y  t e s t e d  v i s u a l  
s e n s i t i v i t y  b y  DELAY et  al. s in  a s a m p l e  c o m p a r a b l e  
to  o u r s  r e p o r t  h y p e r e s t h e s i a  in 8 of h i s  cases,  a n d  h y p o -  
e s thes i a  in one  in s t ance .  T h i s  r a t io  is q u i t e  c o m p a r a b l e  
to  o u r  r a t i o  of  ' r e d u c e r s '  t o  ' a u g m e n t e r s '  a n d  impl ies  
a r e l a t i o n s h i p  b e t w e e n  p e r c e p t i o n  a n d  b e h a v i o r .  T h i s  is 
i l l u s t r a t ed  in F i g u r e  5, in  w h i c h  ' r e d u c e r s '  c an  be  s u b -  

Low MMPI drug reactivity, i.e. a stable personality profile, means 
that there is little change and lack of psychopathology under the 
influence of the drug. Drug-MMPI reactivity is calculated using 
the sum of the squared differences for each of 13 K-corrected 
MMPI T-scores at pre-drug and drug-peak. A 'reducer' is a subject 
who reduces the light input at drug-peak (T2). The minority of 
subjects, the 'augmenters', show a converse relation. 

s H. A. W. SCHOBER and G. A. FRY, Vision Res. 8, 1107 (1968). 
6 j .  DELAY et al., in Les Champignons Hallucinog~nes du Mexique 

(Ed. R. HEIM and R. GORDON WASSON; Archives du Mus~e 
National d'Histoire Naturelle, Paris 1958), p. 273. 

Table II. Ranking of 15 subjects according to (1) preferential brightness on slides I, II, I I I  under pre-drug (T1) and drug-peak (T2) conditions; 
(2) psiloeybin-induced change in brightness sensitivity from T 1 to T2, and (3) MMPI drug reactivity 

Subjeet Pre-drug Drug peak Signed MMPI-drug 
change reactivity 

Free response Forced choice Free response Forced choice pre- to 
Slide Slide Slide Slide drug peak 
I II  I I I  I I I  I I I  I I I  I I I  I I I  I I I  slope 

analysis 
Free 
response 

1. W R ,  9.0 14.0 10.0 11.0 7.5 11.0 7.0 5.0 7.0 4.0 6.0 5.5 1.0 1 
2. DD~ 2.0 10.0 3.0 3.0 7.5 3.5 4.0 5.0 12.0 11.5 3.5 11.0 4.0 2 
3. RM b 1.0 2.0 1.0 1.0 3.5 3.5 1.0 1.0 1.0 1.0 1.5 1.5 7.0 3 
4. BN b 14.0 14.0 12.5 11.0 12.5 15.0 8.0 10.0 6.0 7.0 11.5 3.5 2.0 4 
5. VM b 14.0 9.0 14.5 11.0 12.5 11.0 10.0 7.0 12.0 11.5 11.5 11.0 6.0 5 
6. DS b 11.0 14.0 12.5 11.0 12.5 11.0 13.5 13.5 12.0 11.5 11.5 11.0 11.0 6 
7. HM ~ 3.0 4.0 8.0 3.0 3.5 1.0 3.0 8.0 4.0 4.0 6.0 3.5 10.0 7 
8. SH ~ 11.0 11.5 9.0 11.0 12.5 11.0 13.5 13.5 12.0 11.5 11.5 11.0 12.0 8 
9. SS b 14.0 6.5 2.0 11.0 7.5 3.5 13.5 11.0 5.0 11.5 11.5 11.0 8.0 9 

10. SA b 11.0 11.5 11.0 5.5 12.5 11.0 13.5 13.5 12.0 11.5 11.5 5.5 9.0 10 
11. AM �9 7.5 6.5 4.0 11.0 12.5 11.0 5.0 5.0 3.0 11.5 11.5 11.0 5.0 11 
12. SJ ~ 5.0 8.0 7.0 5.5 7.5 6.5 2.0 3.0 2.0 2.0 1.5 1.5 3.0 12 
13. BT ~ 6.0 1.0 14.5 11.0 1.0 11.0 11.0 2.0 12.0 1s 3.5 11.0 15.0 13 
14. KT" 7.5 3.0 5.0 11.0 3.5 6.5 9.0 9.0 8.0 6.0 6.0 11.0 13.0 14 
15. HS~ 4.0 5.0 6.0 3.0 3.5 3.5 6.0 13.5 12.0 4.0 11.5 11.0 14.0 15 

Male, b female. Highest ranks are assigned always to the highest positive value. 
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d iv ided  accord ing  to  t h e i r  pe r cep tua l -pe r sona l i t y  charac-  
terist ics.  Those  w i t h  scores over  2000 on  t he  M M P I  d rug  
r e a c t i v i t y  (abscissa  in  F igure  5) d i sp lay  t he  h ighes t  
a m o u n t  of p s y c h o p a t h o l o g y  a t  t he  p e a k  of a ps i locyb in  
induced  exper ience  a n d  are t he  m o s t  va r i ab l e  sub jec t s  
on p e r c e p t u a l  t a sks  w i t h o u t  al ly drug.  PETRIE'S d a t a  7 
also sugges t  t h a t  ce r t a in  pe rcep tua l -pe r sona l i t y  charac-  

t e r i s t i c s  are r e l a t ed  to  t h e  con t ro l  of p e r c e p t u a l  i n t a k e  
an d  process ing  s. 

Zusammen/assung. Die in gesunden,  j u n g e n  Volon t i i r en  
d u r c h  Ps i locyb in  hervorgerufene ,  revers ib le  Ver~inderung 

der  b e v o r z u g t e n  Hel l igke i t  k a n n  m i t  de r  S t ab i l i t~ t  de r  
W a h r n e h m u n g s p e r s 6 n l i c h k e i t s s t r u k t u r ,  n i c h t  abe r  mit 
der  m y d r i a t i s c h e n  W i r k u n g  de r  Droge  in Bez iehung  
g e b r a c h t  werden.  
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The  P h a r m a c o l o g i c a l  Act ion  of Gas tr in  P e n t a p e p t i d e  

Since the  i so la t ion  a n d  syn thes i s  1-3 of gas t r i n  a n d  
gas t r in  p e n t a p e p t i d e  i t  has  become  poss ible  to  s t u d y  t he  
p h a r m a c o l o g y  of gas t r in  ac t ion  on  t he  oxyn t i c  cell. I t  
has  also become  poss ible  to  s t u d y  the  puzz l ing  re la t ion-  
ships b e t w e e n  gastr in ,  h i s t a m i n e  and  chol inergic  s t imul i .  

Our  e x p e r i m e n t s  were car r ied  ou t  on  5 mongre l  dogs 
w i t h  H e i d e n h a i n  gas t r ic  pouches,  we igh ing  1 4 - 1 6 k g .  
The  an ima l s  were fas ted  for 18 h before each expe r imen t .  

T h r o u g h o u t  t he  e x p e r i m e n t s  gas t r ic  secre t ion was 
s t i m u l a t e d  e i the r  b y  feeding or b y  t he  c o n t i n u o u s  i.v. 
a d m i n i s t r a t i o n  of 2 Fg of gas t r in  p e n t a p e p t i d e  (GP5) or 
10 Fg of h i s t a m i n e / m i n u t e .  W h e n  a con t ro l  p l a t eau  of 
secre t ion h a d  been  reached  a t rop ine  su lpha te  or gangl ionic  
b lock ing  agen ts  (pen to l in ium t a r t r a t e ,  h e x a m e t h o n i u m  
b romide  or ch lo r i sondam i ne  chloride) were in jec ted  s.c. 
in  var ious  doses a r r anged  r andomly .  

Collect ions were for 10-rain periods.  A t  leas t  3 were 
t a k e n  a t  each  dose level  a n d  t he  las t  2 a t  each  dose were 
used for ca lcula t ions .  Acid was t i t r a t e d  to  p H  7. 

I n  F igure  1 i t  will be  seen t h a t  p e n t o l i n i u m  a lone  was 
w i t h o u t  effect  u p o n  basa l  gas t r i c  acid secret ion,  b u t  in  
F igure  2 i t  g rea t ly  e n h a n c e d  t h e  response  to i.v. GP5.  
The  same  resu l t  exac t ly  was  o b t a i n e d  w i t h  t he  o t h e r  
2 b lock ing  agents .  A t r o p i n e  on  t he  o the r  h a n d  p r o f o u n d l y  
depressed  GP5  a n d  p e n t o l i n i u m  e n h a n c e d  secre t ion  
(Figure 1). The  acid response  to  h i s t a m i n e  in c o n t r a s t  
was  s ign i f ican t ly  depressed  b y  gangl ionic  b lockade  
(Figure 2). Th i s  f ind ing  ind ica tes  t h a t  t he  m e c h a n i s m  
b y  wh ich  h i s t a m i n e  s t i m u l a t e s  t h e  oxyn t i c  cell is dif- 
f e ren t  f rom t h a t  b y  wh ich  GP5  does. T h a t  endogenous  
gas t r i n  ac ts  in the  same m a n n e r  as GP5  c a n n o t  be  es tab-  

1 R.A.  GREGORY and H. J. TRACY, J. Physiol. 169, 18p (1963). 
2 R. A. GREGORY and H. J. TRACY, Gut 5, 103 (1964). 
a j .  C. ANDERSON, M. A. BARTON, R. A. GREGORY, P. M. HARDY, 

G. W. KENNER, J. K. MAcLEOD, J. PRESTON and R. C. SHEPPARD, 
Nature 204, 933 (1964). 
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Fig. 1. The effect and standard errors of peutoliniunl tar t ra te  
1 mg/kg s.c. at P on the acid secretion from unstimulated (lower 
curve) and GP5 stimulated Heidenhaiu pouches (upper curve). 
Atropine sulphate 1 mg s.c. was given at A. Each curve mean of 
5 dogs. 
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Fig. 2. The effect and standard errors of a ganglionic blocking agent 
on the secretion of gastric acid in response to GP5 (2 [xg/min) upper 
curve and on histanline (10 [xg/min) lower curve. Each curve mean 
of 5 dogs. 


