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Editorial 
Antiserotonin Action of LSD-2 5 and other Lysergic Acid 

Derivatives: Fact and Fiction 

In recent months the dangers of using d-lysergic acid diethylamide (LSD-25) 
have been highlighted in the lay press. Unfortunately these warnings for the 
most part show more anxiety than experience in the use of this cornpound by 
the writers. I n  addition, these reports do not discriminate between the effects 
of the drugs when prescribed by a physician and the unpredictable results of 
self-administration. Indeed the most authoritative warnings have been written 
by those who have had the least direct investigational experience using LSD-25. 
There is, however, a considerable body of evidence showing that compounds 
like LSD-25 and Sansert are safe to  use when administered by physicians. Thus 
in a careful statistical survey Cohen’ points out that no instance of serious pro- 
longed physical side efects  was fouiid either in the literature or in the answers 
covering more than 25,000 administrations of LSD or niescaline. He points 
out that the literature records directly only one suicide in a schizophrenic pa- 
tient and a small number of short self-limited psychotic reactions. He concluded 
that the administration of LSD is safe when given to a healthy selected group. 
With the application of certain safeguards, many side effects can be avoided.2 
Ditnian, Haynian and Whittlesey3 studied the effect of the administration of 
100 mcg of LSD-25 orally in a permissive but non-treatment setting. Using a 
questionnaire they studied the effect of the LSD experience without psychother- 
apy. Claims of therapeutic value of the LSD experience were made by 74 of their 
87 subjects. The early claims of the subjects were comparable to the most 
optimistic claims of other investigators who used it with prolonged and intensive 
psychotherapy. For one and a half years after exposure to LSD a very high 
percentage of alcoholic patients claimed to  have decreased their drinking and 
about one third claimed complete abstinence. There i s  no evidence of brain damage 
in this group, only improvement occurring in a very large fraction. The writer has 
worked with these compounds continuousIy since 1951 and has administered 
them hundreds of times without noting the deleterious effects either in “nor- 
mals”, neurotics or hospitalized psychotics. It seems important to stress a t  thie 
time that many derivatives of d-lysergic acid play a most important role in 
medical treatment.4 To label any one of these derivatives as the cause of “chronic 
brain damage” without direct evidence, validated statistically, constitutes a 
disservice to science and to the practice of medicine. It is the purpose of this 
editorial to  balance anxiety with some of the more positive and statistically 
valid aspects of the actions of these drugs. 

Experience with children hospitalized for intractable asthma indicate that a 
small fraction of these children overtly show symptoms of autistic or schizo- 
phrenic behavior. Although the fraction is small and probably constituteh less 
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than 5 %  of the hospitalized children, the disturbances created by this group 
always upset the orderly therapy of the other children in residence. Recent 
studies with d-lysergic acid diethylamide (LSD-25) and l-methyl d-lysergic 
acid butanolamide (Sansert) by Bender and her coworkers5 indicate that both 
of these compounds are of great value in the treatment of hospitalized disturbed 
children. Thus Bender, Faretra and Cobrinik report the results of treatment of‘ 
autistic children, showing all degrees of severity of symptoms of anxiety. When 
treated with both LSD and Sansert (UML-491) they showed definite positive 
changes in response to their environment. They became gay, happy and laugh- 
ing, especially early in the treatment program. Nearly all of them were more 
alert and interested in watching other persons. Some showed changes in facial 
expressions in appropriate reactions to situations for the first time. I n  another 
group, verbal children 6 to 12 years of age, there was a change in superficial 
interpersonal relationships with improvement. Thus childish flights into fantasy 
and distortions gave way to more controlled reality in both reactions. Many of 
the children became aware of the realistic situation of their hospitalization, of 
family problems and achieved new insights into their psychological deviations. 
The results of psychological testing confirmed the improvement in the level of 
functioning from an overall point of view. There was  n o  evidence of increased 
brain damage in these children. Indeed they were helped adapting to life. I t  i s  
important to emphasize that the dosages of LSD given daily were well above the adult 
threshold levels. 

What has this to do with allergic mechanisms? For many years the dominant 
notion in the therapy of the allergic state was based on neutralizing the effects 
of histamine. There were many contradictions and paradoxes to this view, espe- 
cially the failure of the antihistamines in the treatment of asthma. More recently 
serotonin (5-hydroxytryptamine) has been brought into the picture not only as 
an agent possibly connected with emotional disturbances, but also as a mediator 
in the symptoms of allergic phenomena. Thus Waalkes’ and his coworkers 
have shown that serotonin is released in vitro from rabbit platelets following 
antigen-antibody reactions and in vivo during anaphylaxis because clumped 
platelets and white cells collect in pulmonary vessels during the anaphylactic 
response. In  the rabbit the quantity of both serotonin and histamine in the 
lung is increased. 

O’Brien, Hughes and Newberne8 point out that serotonin is known to be 
involved in the anaphylactoid reaction elicited by dextran and egg white. The 
same authors showed that d-lysergic acid diethylamide (LSD-25) blocked the 
course of experimental allergic encephalitis. Fifty mcg triweekly reduced the 
incidence of paralysis, the mortality rate and the severity of the histopathologic 
lesions in guinea pigs with allergic encephalitis. 

The experiences just briefly cited are amongst a host of others which have 
been reported correlating the antiserotonin action of d-lysergic acid derivatives 
likr LSD and Sansert with their antiserotonin actions. 

If the aritiserotoniri era is about to supplement the antihistamine arid steroid 
eras, physicians should become aware of the nature of the action of drugs like 
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LSD-25 and Sansert. These two drugs together with 1-methyl derivatives of 
LSD-25, namely, 1-methyl d-lysergic acid diethylamide (IJILD) , are ainongst 
the most powerful antiserotonin drugs studied in the group of conipounds re- 
lated to d-lysergic acid. All three of these produce important psychic effects in 
nonpsychotic subjects although the dosage varies considerably. Thus the thresh- 
old dose of 1-methyl d-lysergic acid diethylamide in non psychotic subjects is 
about three tinies that of LSD-25 while that of Sansert is about 150 times that 
of LSD-25 a t  its threshold of a ~ t i v i t y . ~  

Of particular interest to the readers of this Journal is the remarkable effect 
reported for Sansert in the treatment of migraine.1° Certain cases of migraine 
are well know to be caused by allergic reactions to foods. The published side 
effects of Sansert are very similar indeed to the effects of LSD 25 although a t  
times the autonomic and psychic side effects may be overshadowed by the 
vasomotor phenomena of the high dosage of the ergot derivative compared with 
the threshold activity of LSD-25 or MLD. It is unfortunate that the similarity 
of the side effects of Sansert to those of LSD is denied by some of the workers 
in the field. I n  spite of the alleged danger of LSD and similar comp~unds, there 
we no valid data showing any correlations between the use of any of these 
drugs and permanent psychic injury. For example, Sandisonll has pointed out 
that in 500 cases of LSD therapy, only one conceivable case could probably 
he considered to be deleteriously effected. Contrary to  rumor these drugs are 
not As a niatter of fact I have given LSD-25, its derivatives and 
congeners over a period of seven years to subjects for twenty-seven weeks every 
winter without any indication of the developnicnt of addiction. Indeed onc of 
my subjects received LSD-25 eighty times. 

It is important to note that important antiserotonin effects are present in 
other d-lysergic acid derivatives. Thus it is surprising that systematic investi- 
gation of 1-methyl d-lysergic diethylamide (MLD) which has an antiserotonin 
action approximately equal to that of Sansert, has not been studied more in- 
ten~ive1y.l~ It has been safely taken in high dosages without psychic eflects 
by ambulatory subjects in my studies of tolerance to LSD. Certainly the side 
effects of the 1-methyl derivative of LSD should be no greater, and indeed inuch 
less, than those of the butanolaniide (Sansert) . 

Table 1 illustrates some of the conipounds which have been studied in noa- 
psychotic subjects and their antiserotonin values. The first column indicates 
the relative strength in regard to LSD as determined by the Cold Spring Harbor 
questionnaire, and the second column indicates the anti-serotonin effects as 
reported by Cerletti and his coworkers. 

The investigation of the compounds under discussion in disturbances of mental 
and allergic states is bound to open new avenues for research and treatment. 
It is to be hoped that the restrictions placed on the study of compounds of this 
type by the Food and Drug Administration will soon be removed and that the 
practicing physician will once more play his important role in the evaluation 
of drugs in the therapy of human diseases. Without the help of the practicing 
physician we shall have to look again to Europe for guidance in the study of 
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TABLE I 
11 comparison of psychotomimetic und untiserolonin activity. Note that M L D  has an 

antiserofonin activity similar to U M L  (Sansert) ,  Antiserotonin data after 
Cerlette et a1.13 

d-lysergic acid diethylamide (LSL)) 
acetyl d-lysergic acid diethylamide (ALI)) 
oxymethyl d-lysergic acid diethylamide (OML) 
1-methyl d-lysergic acid diethylamide (iVIL1)) 
d-lysergic acid morpholide (SLM) 
2 brom d-lysergic acid diethylamide (BOL) 
d-lysergic acid pyrrolidide (LPII) 
d-lysergic acid ethylamide (LAE) 
1-methyl d-lysergic acid butanolamide (UML) 

Activity 

100 
91 
66 
30 
11 
7.2 
5 . 3  
3 .4  

.6G 

Anti-Serotonin 
Activity 

100 
210 
59 

370 
2 

103 
5 

12 
400 

new drugs. This was the situation before World War 1. We are rapidly regressing 
toward that period. Let us hope that the anxieties of a small group will he re- 
placed by a more hardy spirit of inquiry and scientific investigation. 

HAROLD A. ARRAMSON 
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Addendum 
I t  seems clear from the cogent data presented a t  a recent symposium sponsored by the 

New Y ork Academy of Science and the National Multiple Sclerosis Society, January 20-22, 
1964, that  experimental allergic encephalitis i n  animals has the immunologic qualities of a 
truly allergic process. The evidence presented includes (I)  A specific low molecular weight 
protein is the allergen. (2) Passive transfer of sensitized adult lymphoid cells induce sus- 
ceptibility to  this allergen. (3) A delayed type of hypersensitivity is present. (4) The disease 
may be suppressed by passive transfer of encephalomyelit,is serum. (5) Serum containing 
circulat.ing ant,ibody to whole brain induces deinyelinization of neurons in tissue culture. 

Since experimental allergic encephalitis is the closest model for multiple sclerosis, ex- 
perimentation in man correlating the data for animals presented here should be organized. 
It is hoped that  present regulations which deal with investigational drugs like LSl) 25 will 
be changed so that  the complicated clinical studies can be carried out by physicians taking 
care of multiple sclerosis patients and will not be prevented. At present only physicians with 
government (Federal and Stlate) supported investigations may use LSD and its congeners 
witah the exception of niethysergide (Saasert). 




