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LYSERGIC ACID DIETHYLAMIDE: An His to r i ca l  Pe r spec t ive  

By David E. Smith, M.D., M.S. 

The ergot a lka lo ids  a r e  a group of drugs ob ta ined  from t h e  fungus  ergot, 
which  grows on rye  and gives r i s e  to a g rea t  number of medica l ly  u s e f u l  com-  
pounds,  s u c h  a s  ergonovine and  ergotamine. These  l a t t e r  compounds are u s e d  
to cont rac t  t h e  uterus  a f te r  ch i ld  birth,  and  for t h e  t rea tment  of migrane head-  
a c h e s .  LSD w a s  f i r s t  s y n t h e s i z e d  i n  1938 as a n  in te rmedia te  lead ing  to t h e  
s y n t h e s i s  of ergonovine.  I t s  profound psycho log ica l  effects w e r e  comple te ly  
unknown a t  t ha t  t i m e .  

In 1943, Dr. Albert Hoffman, w h o  w a s  o n e  of t h e  people  involved  in  
t h e  or iginal  s y n t h e s i s ,  began  working w i t h  LSD again .  
s eek ing  a s t imulant  us ing  l y s e r g i c  a c i d  (which  is t h e  b a s e  of all t h e  e rgot  
a lka lo ids)  i n  combinat ion wi th  a chemica l  s imi la r  i n  s t ruc tu re  to nikethamide,  
a cen t r a l  nervous sys t em s t imulant .  

This  t ime h e  w a s  

O n e  day when  h e  w a s  working wi th  t h i s  drug h e  began  to h a v e  some 
pecul ia r  psychologica l  effects which  h e  desc r ibed  as  fol lows:  

"In t h e  af ternoon of April 16,  1943, when I w a s  working on t h i s  prob- 
l e m ,  I w a s  s e i z e d  by a pecua l i a r  s e n s a t i o n  of ve r t igo  and  r e s t l e s s n e s s .  
Ob jec t s ,  as  w e l l  a s  t h e  s h a p e  of my associates in  t h e  laboratory,  appea red  
to undergo o p t i c a l  changes .  I w a s  unab le  to concen t r a t e  o n  my work. In  a 
dream-like s t a t e  I left for home, where  a n  i r r e s i s t a b l e  urge to lie down over- 
came m e .  I drew t h e  cu r t a ins  and  immediately fell in to  a pecul ia r  state 
s imilar  to a drunkenness ,  cha rac t e r i zed  by a n  exagge ra t ed  imaginat ion.  

"With my e y e s  c l o s e d ,  f a n t a s t i c  p ic tures  of extraordinary p l a s t i c i t y  
and i n t e n s i v e  co lor  s e e m e d  to su rge  toward m e .  After two hours  t h i s  state 
gradual ly  wore  off. I' 

He thought t h a t  t h e  psycho log ica l  e f f e c t s  h e  had  expe r i enced  w e r e  
due  to inges t ion  of some of t h e  compound h e  w a s  working wi th ,  and  t h e  next 
day he  wen t  back  and purposely took wha t  h e  cons ide red  to b e  a n  ex t remely  
smal l  d o s e  of t h e  drug, 250 micrograms. (In fact, LSD can exert its psycho-  
log ica l  effects in  a d o s e  as sma l l  as 35 micrograms).  H e  aga in  deve loped  
t h e s e  unusual  psychologica l  e f f ec t s  and ,  i n  f a c t ,  found they  w e r e  now 
s t ronger  b e c a u s e  h e  apparent ly  had  t a k e n  a larger  d o s e  t h e  s e c o n d  time. 

Physiological ly  t h i s  compound acts as  a sympathomimetic  agent .  The 
pupi ls  d i l a t e  a f t e r  taking LSD, t h e  blood p r e s s u r e  r i s e s  s l i gh t ly ,  a n d  t h e  
pu l se  quickens .  
to  t he  profound psychologica l  e f f e c t s  t ha t  occu r  however,  and  a t  p resent  t h e r e  
is concern  over  t he  chronic  phys io logica l  tox ic i ty  wh ich  may t a k e  p l a c e  wi th  
repea ted  LSD inges t ion .  

The a c u t e  phys io logica l  e f f e c t s  a r e  minor when  compared 

Cer t a in  c l i n i c i a n s  have  reported pe r s i s t en t  a l t e r a t ions  
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in  E.E.G. pa t te rns  in  chronic  LSD u s e r s .  
s u g g e s t  chronic  brain damage,  but at present  t he re  is no  documented ev idence  
of brain "organic i ty"  wi th  LSD. In addi t ion ,  ce r t a in  inves t iga tors  have  reported 
chromosomal a l t e r a t ions  in  per iphera l  wh i t e  blood c e l l s  secondary to LSD i n  
both in-vitro and  in-vivo s i tua t ions .  
t o g e n e s i s  i n  r a t s  when LSD is in j ec t ed  in  t h e  f i r s t  t r imes ter  of pregnancy. 
There is no  documented proof of human t e r a t o g e n e s i s ,  but  it s e e m s  qui te  c l e a r  
t ha t  LSD is cont ra indica ted  in  pregnancy b e c a u s e  of its unknown effects on  
f e t a l  development  and b e c a u s e  of its w e l l  known u ter ine  s t imulant  properties.  

These  brain w a v e  changes  might 

There a r e  also i so l a t ed  reports of te ra -  

When  someone  i n g e s t s  a n  ave rage  d o s e  of LSD, (150-250 micrograms) 
nothing happens  for t h e  first 30 to 45 minutes ,  and  t h e n  a f te r  t he  sympathe t ic  
r e s p o n s e  t h e  f i r s t  thing t h e  ind iv idua l  u sua l ly  no t i ces  a r e  i l l u s ions  (ob jec t s  
i n  h i s  s enso ry  environment changing s h a p e  and  color. Frequer t ly  he no t i ces  
tha t  t h e  w a l l s  and o ther  o b j e c t s  seem t o  move. 
co lo r s  a r e  looking much br ighter  or more i n t e n s e  t h a n  they  usua l ly  appear  and,  
i n  fact, a s  t i m e  g o e s  on  t h e s e  co lo r s  c a n  seem exqu i s i t e ly  i n t e n s e  and more 
beaut i fu l  than  any co lo r s  h e  h a s  s e e n  before. Also, it is common for individu- 
als to see a ha lo  around l igh t s ,  wi th  a r a inbow effect. The ordinary wh i t e  
l i gh t  looks  much brighter,  and o n e  c a n  see numerous co lo r s  surrounding i t .  

Then h e  might no t i ce  tha t  

Hal luc ina t ions ,  (a f a l s e  senso ry  percept ion  without  a b a s i s  in external  
rea l i ty )  are ra ther  r a re  wi th  LSD. W h a t  is more common is t h e  phenomena of 
pseudohal luc ina t ions ,  where  the  ind iv idua l  may see someth ing  but at the  same 
t ime h e  also knows h i s  percept ion  d o e s n ' t  h a v e  a b a s i s  in ex te rna l  real i ty .  For  
example,  h e  may see geometr ic  forms of f igures  or br i l l i an t  co lo r s ,  but h e  
r e a l i z e s  t h a t  they  don ' t  rea l ly  exist ou t  there .  

There is another  kind of perceptua l  c h a n g e  wh ich  o c c u r s  wi th  LSD 
in toxica t ion  referred to as a s y n e s t h e s i a .  O n e  t y p e  of senso ry  expe r i ence  
is t r a n s l a t e d  in to  another ,  so tha t  i f  o n e  is l i s t en ing  t o  m u s i c ,  for example,  
o n e  c a n  sometimes feel t h e  v ibra t ions  of t h e  m u s i c  in  o n e ' s  body,  or o n e  c a n  
s o m e t i m e s  see t h e  a c t u a l  n o t e s  moving or t h e  co lo r s  t h a t  h e  is s e e i n g  wi l l  
bea t  i n  rhythm wi th  t h e  mus ic  so t h a t  w e  h a v e  a t r ans l a t ion  of o n e  type  of 
senso ry  expe r i ence  in to  another  t y p e  of exper ience .  

There is a markedemot iona l  l i ab i l i ty  and  t h e  changes  in  emotion a r e  
very frequent .  
and when  t h e  ind iv idua l  is a s k e d ,  "Why a r e  you laughing" ,  t he  person  s a y s ,  
" I  don ' t  know, rea l ly ,  but I j u s t  f e e l  l i ke  laughing ."  This  laughter  c a n  very 
rapidly c h a n g e  t o  s a d n e s s  and  crying wi th  very s m a l l  c h a n g e s  in  t h e  environ- 
ment. 
b lue  sky ,  and  t h e  g reen  g r a s s  looks  more g reen  than  h e  h a s  eve r  s e e n  i t  be- 
fore,  and  t h e  b lue  s k y  is more i n t e n s e ,  and h e  h a s  a n  e c s t a t i c  fee l ing  over  
the  beaut i fu l  co lo r s .  
g ray ,  and suddenly  h e  feels very b lue  and  very s a d ,  and i t  seems tha t  every-  
thing in  the  whole  world is turning gray .  
emotional  labi l i ty  and  the  accen tua t ion  of mood. 

Early in  t h e  LSD expe r i ence ,  o n e  is of ten  noted t o  b e  euphoric  

For example ,  o n e  could  b e  looking out  and  s e e i n g  green  g r a s s  and  

Then perhaps  t h e  s u n  wi l l  go behind a c loud ,  and i t  g e t s  

This  is what  is meant by marked 
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Another a rea  where  a n  individual sees changes  is t h e  a r e a  of cogni- 
t i ve  functioning or va lue  judgment formation. When o n e  is under t h e  inf luence  
of LSD there  is no loss of c o n s c i o u s n e s s .  
remembers m o s t  of what  happens .  Thoughts move much m o r e  rapidly than  
usua l ,  and  o n e  doesn ' t  n e c e s s a r i l y  think i n  t h e  same log ica l  w a y  or on t h e  
b a s i s  of the  s tandard  c a u s a l  re la t ions .  Things tha t  a r e  ordinarily thought 
of as  being oppos i te  c a n  now exist toge ther  and  not appear  as  oppos i t e s .  

He  is fully consc ious  a n d  usua l ly  

For example,  b lack  and  wh i t e  become equa l ,  or good and  bad frequently 
become equal.  A person c a n  feel heavy a n d  l ight at t h e  same t i m e ,  so t h e r e  
is a breakdown of our ordinary way  of log ica l  thinking; but aga in  if  t h e  person  
is a s k e d  t o  do  something, h e  usua l ly  c a n  perform t h e  t a s k  although h e  may 
b e  annoyed. If you  a s k  him to wr i te  h i s  name or t a k e  a psychologica l  test, h e  
may s a y ,  "I  know I c a n  do t h i s ,  but don ' t  bother m e  now. I j u s t  wan t  to g o  
on having m y  experience.  'I T i m e  or ien ta t ion  is frequently a f fec ted  and  p a s t ,  
p resent  and  future may merge; s p e c i a l  o r ien ta t ion  is a l s o  a l t e r ed  a n d  the  in- 
dividual may desc r ibe  himself as being " spaced" .  

An in te res t ing  fea ture  is tha t  anything tha t  happens  wh i l e  o n e  is under 
the  inf luence  of LSD frequently a s s u m e s  a n  inc reased  s e n s e  of meaning and/or 
i nc reased  s e n s e  of importance.  When  i n  t h e  LSD state o n e  begins  to feel tha t  
cer ta in  th ings  which  a re  usua l ly  regarded as t r iv ia l  a r e  now much more impor- 
tant.  For example,  when under LSD, o n e  might look at a r o s e  a n d  feel t h i s  is 
a v is ion  of true beauty,  and  t h e  a n s w e r  to "what is meaningful i n  life". 
fortunately s u c h  drug-induced in s igh t s  a r e  t r ansc i en t ,  but at least under t h e  
inf luence  of LSD, "a r o s e  may be more than  a rose". 

Un- 

What  t h e  individual expe r i ences  wh i l e  under t h e  inf luence  of LSD is 
grea t ly  dependent o n  h i s  personal i ty  s t ruc ture ,  h i s  set or a t t i t ude  prior to 
t h e  exper ience ,  and t h e  se t t i ng  or envisionment surrounding t h e  drug experi-  
ence .  
drug exper ience .  

Variation in  any of t h e s e  parameters  c a n  grea t ly  a l t e r  t h e  individual 

In t h e  ear ly  d a y s  a f te r  LSD's psychologica l  effects w e r e  d i scove red  
i t  w a s  f e l t  t ha t  LSD s imula ted  a model p sychos i s ;  psychologica l  symptoms 
s e e n  in ce r t a in  types  of p s y c h o s e s ,  s u c h  a s  schizophrenia .  Some people  
e x p r e s s e d  t h e  idea  tha t  perhaps  t h i s  drug could  be u s e d  a s  a tool tha t  would 
induce  a model p sychos i s ,  and  in t h i s  way  w e  could  learn  more about s ch izo -  
phrenia and  a l s o  could  perhaps  u s e  it a s  a tool i n  drug sc reen ing  so  t h a t  if w e  
brought about t h i s  model p s y c h o s i s  wi th  LSD w e  might then  try o ther  drugs 
which  would r eve r se  t h e  effects and  t h u s  h a v e  a s c r e e n  for drugs  tha t  might 
be  u s e f u l  in treating p s y c h o s e s .  

W e  no longer think tha t  LSD produces  a model p s y c h o s i s .  Whi l e  
some of t h e  psychologica l  effects it produces a r e  s e e n  in  s o m e  forms of 
mental  i l l n e s s ,  there  a re  many d i f fe rences  tha t  a r e  noted. Therefore, m o s t  
people do not be l i eve  tha t  t h e  model p s y c h o s i s  notion w a s  valid.  Along t h e  
way people began searching  for endogenous  compounds which  were  l i ke  LSD 



4 

and which  might b e  r e spons ib l e  for c a u s i n g  i l l n e s s e s  l ike  sch izophrenia ,  
but a t  t he  present  t ime no  s u c h  endogenous  c i rcu la t ing  compound h a s  been  
found. 

W h i l e  t h e  "model  p s y c h o s i s  e r a "  of LSD uss w a s  s lowly losing momen-  
t u m ,  t h e  popular  e r a  w a s  j u s t  beginning.  In 1957 ,  Aldous Huxley wrote  "The 
Doors of Percept ion" re la t ing  h i s  p s y c h e d e l i c  expe r i ences  ut i l iz ing mesca l ine ,  
a compound which  h a s  s imi la r  p sycho log ica l  proper t ies  t o  LSD. Soon after,  
Leary and  Alpert, at Harvard,  g a v e  birth to t h e  " p s y c h e d e l i c  cu l t "  which  in- 
c luded  a group of in t e l l ec tua l s  i n  Cambridge who felt LSD enhanced  the i r  
powers of c rea t iv i ty .  The media s p r e a d  t h e  n e w s  of the  p s y c h e d e l i c  c u l t s '  
mys t ica l  expe r i ences  throughout the  na t ion ,  and  today  w e  see t h e  u s e  of psy-  
c h e d e l i c  chemica l s  i n c r e a s e d  by geomet r i ca l  proport ions,  so tha t  i n  ce r t a in  
subcu l tu re s  s u c h  a s  t h e  Haight-Ashbury, use approaches  100%. 
t h e  social s ign i f i cance  of s u c h  widesp read  u s e  of powerful p sychede l i c  chemi- 
cals w i l l  be  d i s c u s s e d .  

In l a t e r  a r t i c l e s  

A s  to t h e  p re sen t  med ica l  s ta tus  of LSD: It is cons ide red  a n  inves t iga-  
t iona l  new drug by t h e  Food and  Drug Administration. That means  tha t  there  
h a s n ' t  been  demonst ra ted  for t h e  drug e i the r  t h e  r equ i s i t e  s a fe ty  or e f f icacy  
wi th  regard to its t reatment  u t i l i ty  to warrant  its being made  ava i l ab le  on a 
prescr ip t ion  b a s i s .  

At t h e  p re sen t  t i m e  the re  a r e  a number of s t u d i e s  i n  progress  to evalu-  
a t e  t h e  u s e f u l n e s s  of t h e  drug as  a p o s s i b l e  the rapeu t i c  a g e n t  i n  t h e  t reatment  
of chronic  a lcohol i sm,  psychoneuros i s  and  of au t i sm i n  ch i ldren .  Some indi- 
v idua l s  have  also found t h a t  i n  cases of terminal  i l l n e s s ,  which  some pa t i en t s  
have  a g rea t  d i f f icu l ty  i n  accep t ing ,  t rea tment  w i th  LSD h e l p s  them to a c c e p t  
t h e  terminal  i l l n e s s .  

In  properly s u p e r v i s e d  c i r cums tances ,  w i th  s u b j e c t s  who  h a v e  been  
previously medica l ly  and  psych ia t r i ca l ly  s c r e e n e d ,  t h e  inc idence  of a d v e r s e  
r eac t ions  is extremely low. In c i r c u m s t a n c e s  where  the re  is not t h e  proper 
supe rv i s ion  and  where  ind iv idua l s  a r e  not s c r e e n e d  before  they  t a k e  t h e  drug 
the  inc idence  of a d v e r s e  effects is s igni f icant ly  higher.  

The a d v e r s e  effects of LSD a r e  largely psychologic  in  na ture  and  c a n  
b e  d iv ided  in to  a c u t e  immediate  effects and  chronic  a f te r -e f fec ts .  

F i r s t  of a l l ,  a n  ind iv idua l  c a n  knowingly t a k e  t h e  drug a n d  t h e n  feel 
tha t  t h e  drug h a s  go t t en  away from him, a n d  h e  is be ing  cont ro l led ,  or tha t  
h e  c a n  no  longer control  t h e  psychologica.1 effects tha t  a r e  happening t o  him. 
Under t h i s  circumstance some indiv idua ls  pan ic  and  become fr ightened.  They 
wan t  to b e  t a k e n  o u t  of t h i s  s t a t e  immediately.  
t h e  s i t ua t ion  which  they a r e  in.  
and s u s p i c i o u s  of o ther  people  who a r e  wi th  them. 
o ther  people  a r e  doing someth ing  t o  them o r  may d o  someth ing  t o  them, and  

They s o m e t i m e s  try to  f l e e  
At o ther  t imes  they  become qu i t e  paranoid 

They begin to f e e l  t h e s e  
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they  may ac tua l ly  l a s h  ou t  at them. Thus,  w e  h a v e  t h e  a c u t e  p a n i c  states 
in  which  t h e  individual  e i the r  t r ied  to flee t h e  s i t ua t ion  or ac tua l ly  l a s h e d  
out. 

Secondly,  t h e  ind iv idua ls  under LSD c a n  show wha t ,  under ordinary 
c i r cums tances ,  w e  would s a y  is very  poor judgment.  For example ,  they  c a n  
have  t h e  fee l ing  tha t  t hey  are very l igh t ,  t h a t  they  r ea l ly  c a n  f ly ,  and  under 
t h e s e  c i r cums tances  they  c a n  ac tua l ly  go out  windows.  Indiv idua ls  h a v e  
been  reported a s  walk ing  ou t  i n to  t h e  ocean ,  fee l ing  they  w e r e  " j u s t  part  of 
the  universe .  'I Indiv idua ls  h a v e  t a l k e d  about  having a fee l ing  of invincibi l i ty ,  
s u c h  as,  " I t  doesn ' t  mat ter  i f  my body d i e s ;  my sp i r i t  w i l l  l ive ,  I' a n d  t h i s  
rnind-body d i s s o c i a t i o n  l e a d s  to a va r i e ty  of problems, inc luding  inadver tan t  
su i c ide .  Following a d v e r s e  r e a c t i o n s  or "bad t r ip s"  a w i d e  var ie ty  of long- 
term psycho log ica l  problems c a n  develop .  

These  chronic  psycho log ica l  after-effects of LSD c a n  be d iv ided  in to  
th ree  ca t egor i e s .  

1. The long term sch izophren ic  react ion:  t h i s  usua l ly  o c c u r s  i n  
people  who  w e r e  d is turbed  prior to t h e  LSD usage .  

2 .  The long term depres s ion ,  recur ren t  p a n i c  r eac t ions ;  t h e s e  usua l ly  
occur  in  a n  a c u t e  pan ic  reac t ion .  

3 .  The long term pe rcep tua l  a n d  recur ren t  h a l l u c i n o s i s  or " f lash-back"  
phenomena. 

In  summary: If a person  is g i v e n  LSD under  properly s u p e r v i s e d  cir-  
c u m s t a n c e s  and  is s c r e e n e d  medica l ly ,  t h e  drug is re la t ive ly  safe; but when 
a person  w h o  h a s  not  been  s c r e e n e d  medica l ly  and  psych ia t r i ca l ly  t a k e s  LSD 
of unknown purity in  unknown quant i ty ,  in  unsupe rv i sed  c i r cums tances ,  i t  
c a n  be  a n  extremely dangerous  drug. Unfortunately in  t h e  United S t a t e s  a t  
p resent ,  t h i s  l a t t e r  c i r cums tance  predominates  a n d  is la rge ly  r e spons ib l e  for 
t h e  high inc idence  of a d v e r s e  r eac t ions  to LSD now being s e e n .  




