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fizierten M/iusen 3 in einem Dosenbereich yon 10-25 
mg/kg s.c. (b) Antiallergische Wirkung sowohl gegenfiber 
systemischer Anaphylaxie (Schock) als auch bei cutanen 
Reaktionen (Arthus; passive cutane Anaphylaxie) in 
Dosen ab 10-30 mg/kg i.p. bzw. 10-100 mg/kg p.o. 
(c) Entziindungshemmende Eigenschaften (Dextranbdem 
der Rattenpfote; Lidentzfindung des Kaninchens nach 
intrapalpebraler Endotoxininjektion) in Dosen yon 100 
bis 300 mg/kg i.p. oder i.v. 

Das Priiparat kann  hergestellt werden, indem die D- 
Glucose fiber 1, 2: 5,6-Di-O-isopropyliden-e-D-glucofura- 
nose in 1, 2-0-isopropylidema-D-glucofuranose iiberffihrt 
wird. Die aus dieser Verbindung mit Benzylehlorid in 
alkalischem Medium entstehende 3, 5, 6-Tri-O-benzyl-1, 2- 
O-isopropyliden-a-D-glucofuranose wird mit  ~thanolischer 
Salzs~iure behandelt. Das so erhaltene Athyl-3, 5, 6-tri-O- 
benzyl-D-glucofuranosid stellt ein dickfliissiges 01 dar, 
das im Hochvakuum (Kurzweg-Destillationsapparatur) 
bei 231-240 °C (0,008 mm Hg) destilliert. 

B e - -  i- 
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OH 

CIBA 21401 ist ein Anomerengemisch, welches bei 
Einhal tung strikter Destillationsbedingungen die spezi- 
fisehe Drehung [e]~ == --32 ° (c = 1, Chloroform) besitzt 

Specialia EXPERII~NTIA 23[2 

und zu 70% aus fl-Form und zu 30% aus a-Form besteht' 
Die zwei Anomeren lassen sich auf cbromatographische~. 
Wege trennen und haben folgende optisehe Drehung~; 
~-Anomer: [~]~" = + 21°; fl-Anomer: [e]~" = ~ i 2 ~  ~ 
(c = 1, Chloroform). (Eine biologisehe Prfifung der De 
Anomeren ergab keine ~Virksamkeitsunterschiede.) 

Summary .  CIBA 21401-Ba, a glucofuranoside deriV~" 
t i re  (ethyl-3,5,6-O-benzyl-D-glucofuranoside), a nt~g°" 

• , • umber 
nizes m wi re  the smooth-muscle actmn of a large n 
of biogenic amines and polypeptides, the accelerateU 
migration of leucocytes induced by endotoxin, and the 
Schultz-Dale phenomenon. In  r ive,  the compound shOWS 
anti- inflammatory and anti-allergic effects and impr.OV~ 
the survival rate of infected mice treated with suboptlW~ 
doses of a sulphonamide. 

R. JAQu~s, G. Hu ~ '  
L. NEIPP, A. RossI, 
B. SCHXR und R. N I ~  

Pharmazeutische A bteilung, Forschungslaboralorien 
der C I B A A ktiengesellschaJt, Basel  ( Schweiz), 
28. Oklober 7966. 

L. NEH, P, W. Kuuz und R. MEIER, Schweiz. reed. Wschr. 89, 532 
(1959). 

A H e u r i s t i c  M o d e l  o f  C r e a t i v i t y  

Psilocybin, as well as 2 other psychoanaleptic com- 
pounds, mescaline and D-lysergic acid diethylamide 
(LSD), induces central sympathetic excitation and an 
experience of exaltation l'e. Increased sensitivity to sen- 
sory stimulation is another characteristic effect of these 
compounds 3. No parallel increase in motor activity is 
induced by these drugs, however, as is the case with 
psychomotor stimulants such as the amphetamines, 
though both groups of drugs raise the metabolic rate and 
the body temperature 4. 

We have reported that  after the oral administration of 
10-15 mg Psilocybin, there results an approximately 40% 
reduction in the sensory input  necessary for the detection 
of a just noticeable taste difference 6'° and an approxi- 
mately 50-70% increase in.light sensitivity measured in 
terms oI preferential brightness% Simultaneously there 
is an increase in output  functions, as exemplified by the 
5- to 8-fold increase in saccadic frequency of the involun- 
tary micronystagmoid eye movementsS and only a 2- to 
3-fold gain in freely-chosen finger tapping rate". 

We have also observed that  volunteers while experienc- 
ing Psilocybin-produced exaltation, report entoptic phe- 
nomena - or phosphenes or hallucinations - when viewing 
a white screen in a dark room. We hypothesized then that  
these entoptic phenomena could be directed by replacing 
the white screen with a partially deleted printed text. We 
define directed hallucinations ms a recall of past ex- 
perience (specifically: single symbols, symbol configura- 
tions and their patterns in relation to their meaning}. 

Printed texts were therefore selected, undeleted (as in 
Figure A), to serve as control, and with 43% and 74% 

deleted from the upper part  of each line (as shoW~ !~1 
Figure B and C). 13y applying vertical deletion we w~ 
exceed in both samples the 50% redundancy, i.e. t3e 
asymptotic maximum unilateral relative sequential c0~" 
straint, of printed English. 

We ex ected that  under systemic excitation such p~r2 • P . . . .  ul0~ 
tially deleted texts would constitute a sufflcmnt stlrn -e 

home environment,  and then 2-4 weeks later tested be" 
fore the oral ingestion of the drug and about 90 #io 
later, i.e. at the 'peak'  of the drug effect. The test co~" 
sisted of reading the text in Figure A and B prior to drug 

• A. HOFMANN, J, exp. reed. Sci. 5, 31 (1961}. 
z A. CERLETTI and A. HOFMANN, Lancet 7, 58 (1963). ~l#, 
z j .  G. DA FONSECA, C. CARDOSO) E. SALGUEIRO, and M. L. VIA .. 

in Neuropsychopharmacology (Vol. 4 of Prec. 4th Coll. Int. Ne~rV 
psychopharma¢., Birmingham 1964), p. 315. 

4 K. OPn'Z, H. GROTEE, and A, LO~SER, Archs int. Pharm ac°dy~" 
Thdr. 161, 183 (1966). 
R. FISCHER, F. GRIFFIN, R. C. ARCHER, S. C. ZINSMEISTI~E* arid 
P S. IASTRAM, Nature 207, ]049 (1965). .:,at 

6 R FISCHER and R KAELULING, in Recent Advances in Bioto~y'~ 
Psych,airy, vol. 9 (Ed. J. WORTIS, Grune and Stratton, NeW yo~ 
1966), in press, (subinittecl 

7 R. M. HILL and R. FISCHER, Psychopharmacologia 
Nov. 1956). 

s F. W. HEBBARD and R. FISCHER, Psychopharmacologia 9, 146 
{ 1966). 
R, Ftsc~{En, S, M. ENGLAND, R. C. ARGttEE, arid R. K. D~¢' 
Arzneimittei-Forsch. 16, 180 (1966). 
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ingestion and  s imi la r  t e x t s  A, B, a n d  C of a n o t h e r  se t  
With the same % de le t ion  a t  ' peak ' .  T he  p e r f o r m a n c e s  
Were taped  a n d  scored  l a t e r  in  t h e  l a b o r a t o r y .  On ly  
WOrds Which were co r rec t ly  r ead  were i nc luded  in t he  
Calculation of % cor rec t  reading•  

Our main  resu l t s  c an  be s u m m a r i z e d  in  s t a t i n g  t h a t  4 
SUbjects Could r ead  s ign i f i can t ly  more  of t h e  de le t ed  t e x t s  
at the peak of a 10~i2  m g  P s i l o c y b i n - p r o d u c e d  exper i ence  
than under  ' n o - d r u g '  or con t ro l  cond i t ions ,  specif ical ly  
up to 42% of t e x t  C a n d  up  to 95% of t e x t  B z°. 
I~A SUrprising re su l t  was  t h a t  o n l y  t h r o u g h  t h e  use  of 
i~*l°cybin and  t he  de l e t ed  B a n d  C t e x t s  were we ab le  to  
uenhfy a ca t ego ry  of sub j ec t s  who  r ead  t he  l a rges t  % of 
COrrect Words w i t h i n  t he  s h o r t e s t  t ime.  Th i s  c a t e g o r y  
COuld 
of no t  be  iden t i f i ed  b y  expos ing  s u b j e c t s  to  t h e  r e a d i n g  

~ndeleted t ex t s .  
4 subjects  _ t he  more  a r t i c u l a t e  ones  - s p o n t a n e o u s l y  

reported ' a c tua l l y '  seeing t h e  miss ing  tops  of t he  l e t t e r s  
at the peak  of t he  d r u g  exper ience .  Two of t h e m  specifi-  

lly s ta ted  t h a t  t h e  u p p e r  p a r t  of t h e  p r i n t e d  words  
Peared in li - - t h e  res t  and  were c o n w n c e d  • ghtez g r a y  t h a n  
at the p h o t o g r a p h e r  h a d  n o t  de le ted  t h e m  proper ly .  

a ~ !  ~e p h e n o m e n o n  c a n  be  desc r ibed  as a n  inc reased  
• uliltY to fo rm closure,  as h a l l u c i n a t i o n  or  as  a r e su l t  of 
~t~ creased a n t i c i n a t i o n  (a t ten t ion-ex~)ec ta t ion) .  A s s u m i n g  a r ~ 

exci ta t ion  r inses t h e  i n t e n s i t y  of s t~muh - or m o t h e r  
WOrds reduces  t he  j u s t  no t i ceab l e  s enso ry  d i f fe rence  neces-  
~ Z  f°r  p e r c e p t i o n  - t he  r e su l t s  are n o t  surpr i s ing .  

a z ~ a N ~  bel ieves  t h a t  g raded  n e u r a l  e v e n t s  could ac- 
count for t he  ' o r i e n t i n g  r eac t i on '  of t he  o r g a n i s m  wh ich  
functions a t  a h i g h  level  of awareness  d u r i n g  tl~e r ead ing  

A 
So tha t  we can think of an alpha-  

Particle as held to the rest of  the  nucleus much  as a single 

~olecule is held in a d rop  of  liquid; but  i f  it gets a short  step 
aWa t 
0. Y he at t ract ive forces become ineffective and  it then 
u~es off, repelled by the  electric forces. Now if  we were t rying 
to account for the behaviour  in terms of  classical dynamics,  

e should say tha t  the emission of  an alpha-par t ic le  is like 

e evaporation of a molecule from the liquid. Any molecule 

of de le t ed  t ex t s ,  espec ia l ly  u n d e r  exc i t a t ion .  I t  cou ld  be  
a r g u e d  t h a t  t h e  p h e n o m e n o n  obse rved  is a n a l o g o u s  to  
t h e  op t i ca l  h o l o g r a m  ~* or  t h e  F o u r i e r  t r a n s f o r m a t i o n  of 
a n  image,  where  e v e r y  p o i n t  in t h e  t r a n s f o r m a t i o n  car r ies  
i n f o r m a t i o n  a b o u t  t h e  p h a s e  a n d  a m p l i t u d e  of e v e r y  
p o i n t  in  t he  in i t i a l  image.  The  seeing of t he  full  t e x t  - 
a l t h o u g h  74% of i t  is n o t  t h e r e  - c an  t h e n  be  r e g a r d e d  as 
a w a v e - f r o n t  r e c o n s t r u c t i o n  of t h e  image  f rom a sma l l  
a rea  of t h e  ho log ram.  I t  is k n o w n  t h a t  us ing  on ly  p a r t  of 
a h o l o g r a m  resu l t s  in t he  f o r m a t i o n  of a ' ghos t  i m a g e '  of 
t h e  whole  ' o b j e c t '  ~a, w h i c h  in  t h i s  case would  a c c o u n t  for  
t he  g r a y  a p p e a r a n c e  of the  mi s s ing  tops  of t he  Ie t ters .  

I t  is fe l t  t h a t  t he  r epo r t ed  c lo su re -mak ing  u n d e r  exc i t a -  
t i on  m a y  well  be a mode l  of t he  c r ea t ive  act .  H u m a n  
ex i s t ence  is c losure-mal t ing ,  i.e. c r e a t i o n  f rom m o m e n t  to  
m o m e n t  t h r o u g h  c losure  of t h e  o r g a n i s m  w i t h  h is  ex t e r -  
na l i zed  e n v i r o n m e n t  ~4..It is t h i s  c losu re -mak ing ,  i.e. t h e  
t r a n s f o r m a t i o n  of i n f o r m a t i o n  to  mean ing ,  w h i c h  is ac- 
ce le ra ted  a n d  e n h a n c e d  u n d e r  t h e  p s y c h o a n a l e p t i c  d rug-  
p r o d u c e d  e x c i t a t i o n  a n d  exa l t a t i on .  Th i s  exper i ence  of 
e l a b o r a t i n g  a n  ' a f f l u e n t '  e n v i r o n m e n t  is a re f lec t ion  of 
one ' s  own  o rgan iza t ion ,  i.e. t h e  o r g a n i z a t i o n  of a self- 
r e f e r en t i a l  se l f -o rgan iz ing  sys t em.  Self-reference m e a n s  
t h a t  the  un ive r se  is expe r i enced  w i t h  re fe rence  to  t h e  
self  - s u b j e c t i v e l y  - whereas  se l f -o rgan iza t ion  refers  to  
t h e  ab i l i t y  to  r e a r r a n g e  t he  ' ou t s ide '  e n v i r o n m e n t  - ob-  
j ec t ive ly .  Ar t i s t i c  c rea t ions ,  symbo l i c  r e p r e s e n t a t i o n s  
w h i c h  m i r r o r  t e m p o r a l i z e d  spaces  a n d  spa t i a l i zed  mo-  
men t s ,  are  of no  p a r t i c u l a r  s u r v i v a l  v a l u e ;  t he i r  u n i q u e  
va lue  is t h a t  t h e y  u n i t e  the  s u b j e c t i v e  a n d  o b j e c t i v e  in 
b o t h  c r ea to r  a n d  beho lde r ,  or in  B a u d e l a i r e ' s  words ,  
' L ' a r t  a p o u r  t ~ c h e  de cr6er  une  mag ic  sngges t ive  con-  
t e n a n t  h la  fois l ' o h j e t  e t  le su j e t  . . . .  'za. 

Zusammen[assung. I m  R a h m e n  eines heu r i s t i s chen  
Model ls  u n d  u n t e r  d e m  E in f iu s s  de r  p s y c h o a n a l e p t i s c h e n  
Droge  Ps i locyb in  wird  die r e g u l i e r e n d - c o m p l e m e n t i e r e n d e  
geis t ige TS~tigkeit u n t e r s u c h t .  Gesunde ,  j unge  Volont~£re 
v e r m 6 g e n  n a c h  ora le r  V e r a b r e i c h u n g  yon  10-12 m g  
P s i l o c y b i n  g e d r u c k t e  T e x t e  zu tesen, obgle ich  de r  obe re  
Tell  j ede r  Zeile bis zu 74% u n s i c h t b a r  ist.  

I ~ O L A N D  F I S C H E R  a n d  MARSHA ANN I~OCKEY 

O V  tALaL ~ t .  ~ , a l *  LAIL*A~ UA *alA ,*l]J l**a" 

C 

((~), ~i;x 8 line sample of one of the undeleted 184-word control texts 
li~ * Original size) (BI The same as above but with 43% of each -Verti " "" - " " . . . . .  tally deleted. (C) The same text with 74% vertically deleted. 

Department o[ Psychiatry, Division o[ Behavioral 
Sciences, College o/21~Iedicine, Ohio State University, 
Columbus (Ohio ,I3210, USA), October 17, 1966. 

ao As would be expected, the words which were most frequently read 
were those most frequently occurring in l~.nglish, such as 'the', 
'and', 'it ', and those with some particularly mlique configuration 
which, once recognized, could easily be identified again. 

zt K. H. 1)RInR;~m, in Maeromolecules and Behavior (Ed. J. GAITO; 
Appleton-Centt~ry Crofts, New York 1966), p. I67. 

12 Ii. N. LmTll and J. UPATmCKS, Scient. Am. 212, 24 (I965). 
1~ p. j .  val~, HEERDE~', Appl. Opt. 2, 387 (1963). 
14 R. lhSCHER, Ann. N.Y. Acad. Sci. (Interdisc. Persp. of Time Conf., 

New York 1966), in press. 
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