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ABSTRACT

Research has shown that LSD is a habit-forming hallucinogenic chemical that has intriguing possibilities for its
therapeutic use. Studies have further shown that there is a suggestion that administering large amounts of psychedelic
substances, such as 100-200 pg of LSD or 35 mg of psilocybin, might be beneficial in treating mood and anxiety
problems. Additionally, various other studies have shown that there are several anecdotal accounts suggesting that
regular usage of modest doses of LSD (e.g., 10-15 ug) might enhance mood, cognitive function, and overall well-being.
Hence, in our review, we have discussed history, pharmacokinetics, adverse effects, mechanisms, contraindications, use,
and preventive measures for LSD.
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INTRODUCTION

Numberous studies have shown that , LSD is also known as Lysergsdure-Diethylamid, is a potent
psychedelic drug that is commonly referred to as acid or lucy due to its slang names.[1] Addition to this,
studies have also shown that, the symptoms generally involve increased cognitive abilities, emotional
responses, and sensitivity.[2] Furthermore, various studies have shown that, in larger doses, LSD tends to
induce auditory and visual hallucinations.[3,4] Studies also concluded that , common symptoms may
include dilated pupils, elevated blood pressure, and an increased core body temperature.[5] In addition,
studies also revealed that ,the effects usually begin to fade after about 30 minutes and can last for up to
20 hours (on average, experiences last 8-12 hours).[5] Additionally, studies revealed that, LSD can lead
to mystical experiences and a breakdown of the ego.[6] Henceforth, studies says that ,many individuals
choose to use this drug for either recreational or religious reasons.[5] Furthermore, studies have
concluded that, LSD was widely recognized as the most scientifically and culturally significant
psychedelic, solidifying its position as the archetype and one of the "classical" psychedelics.[1] Studies
also proved that, LSD is a chemical that is commonly produced as a powder or crystalline substance.[1]
Additionally, studies revealed that, to create a solution, the solid LSD is dissolved in a liquid solvent such
as ethanol or distilled water.[2]Various other studies also concluded that, the liquid serves as a medium
for the LSD, enabling precise dosing and application to the tablets.[2] Usually, researches have concluded
that, LSD is consumed by placing it under the tongue or ingesting it.[2] Therefore, in our analysis, we
aimed to assess and deliberate on LSD.

HISTORY

According to numerous studies, “Albert Hoffman was credited for the initial synthesis of LSD in 1938. He
accidentally discovered the drug while experimenting with ergots to develop circulatory and respiratory
stimulants. The author successfully created a model for psychosis and studied the short-term psychotic
episodes that were induced in animals because they had a big effect on them. He displayed remarkable
recall and gained a deeper understanding during his psychotic episode. He acknowledged both of these
things”.[7,8,9]
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MECHANISM

Studies have concluded that, LSD produces its effects by stimulating serotonin receptors, namely the
S5HT2A receptors (sometimes referred to as the 5Shydroxytryptamine 2A receptor, 5-HT2AR), and causing
changes in the 5HT2C and 5HT1A receptors. Nevertheless, the intricate connections between the
activation of receptors, cognitive decline, and the production of hallucinations are still not well
understood.[10] One study found that LSD activates 5-HT2AR, which disrupts the inhibitory processes of
the hippocampus and prefrontal cortex. Evidence demonstrates that it reduces activity in certain brain
areas, such as the left superior frontal gyrus, postcentral gyrus, cerebellum, right middle temporal gyrus,
superior/middle/inferior frontal gyrus, and anterior cingulate cortex. Induced visual images have been
associated with the activation of the right hemisphere, alterations in thalamic functioning, and heightened
activity in the paralimbic regions and frontal cortex.[11,12,13]

ADVERSE EFFECT[10]

Hallucination

Sight

Sensation

Increased awareness owing to mind expansion
Euphoria

Anxiety

Panic

Fear

. Depression

10. Despair & disappointment

11. Flashback due to stress or fatugue or using other drugs

C PN U WN P

CONTRAINDICATION [10]

1. CVS patients

2. Preganantlady

3. Epilepsy patient

4. Paranoid personality

5. Overt Psychosis

6. Organic-toxic cerebral disorder
USE

Studies have confirmed that, after LSD was synthesized in 1938, human testing began.[10] In another
study , authors gave 49 doses of LSD (20-130 micrograms) to 22 schizophrenic and healthy volunteers.
They found that, the mental state of the individuals was mostly euphoric.[14] The authors also explored
that the use of LSD as a research tool in psychiatry. The effects were similar to those of mescaline, which
caused hallucinations.[14] Furthermore, studies revealed that the low dosages of LSD may aid
psychotherapy by facilitating the release of repressed information into awareness.[14] In another study ,
authors, started offering LSD to doctors and research organizations worldwide for free as an
experimental drug with the commercial name of“Delysid”.[15]The pharmaceutical prospectus showed its
potential in analytical psychotherapy and psychosis research.[15] Furthermore studies have shown
thatthe researchers first used this later indication of LSD as a foundation for studying mental disorders
like schizophrenia. The notion of "model psychosis" suggests that LSD might provide valuable insights
into the nature of psychosis by imitating the psychotic state, which is referred to as the "psychotomimetic
effect” of LSD. Sandoz suggested that psychiatrists undergo LSD administration to get firsthand insight
into their patients' experiences. It was anticipated that this encounter would enable them to get a more
profound comprehension of their patient's psychological condition. Furthermore, there was a theoretical
proposition that the administration of LSD to those without psychosis would induce a condition
resembling schizophrenia. The intention was to provide a framework for investigating this ailment, with
the prospect of uncovering novel and enhanced therapies for schizophrenia and its associated psychotic
diseases. The inception of the model psychosis hypothesis predates the use of LSD. Before the production
of LSD, Beringer proposed that mescaline may be used to enhance psychiatrists' comprehension of the
psychotic encounters of their patients.[16]

PHARMACOKINETIC PROFILE [17,18,19]
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Healthy Subjects Oral Dose  Cpax Tmax ty2

12 males, 11 females 5ug 0.151 ng [ mL 66 min. 180 min.
12 males, 11 females 10 pg 0.279 ng [ mL 60 min. 198 min.
12 males, 11 females 20 ug 0.5 ng / mL 66 min. 216 min.
12 males, 12 females 100 pg 1.3 ng / mL 84 min. 156 min.
13 males 160 pg 1.8-8.8 ng/ mL 40-130 min. -

8 males, 8 females 200 pg 4.3 ng [ mL 90 min. 216 min.

Cmax: estimated maximum plasma concentration, t,,y: estimated time to reach Cpax,

t1y, estimated half-life plasma elimination

PREVENTIVE MEASURE

Research has shown that when a healthcare professional encounters a patient using LSD, it is
recommended to refer them to a drug rehab facility. LSD is devoid of any medical benefits and is linked to
numerous adverse psychiatric effects. Typically, individuals who use LSD also tend to use other illegal
substances, making it advisable to undergo a urine screen. Regrettably, LSD addiction can be quite
powerful, and even with various therapies, the success rates of treatments tend to be low. Regardless, it is
important for primary care providers to strongly advise the patient to stop using LSD and/or sharing
needles and to seek psychological assistance and treatment.[10] Studies have concluded that prevention
programs encompass various aspects of the ecological environment, including schools, communities,
parents, and skills. Internet-based prevention programs have become an essential part of modern life and
are highly effective. With the affordability of Internet connectivity, a larger number of people will have
the opportunity to access and assess online prevention programs. By prioritizing the individual's growth
in areas such as stress management, emotion control, and emotional expression, we can effectively
decrease the consumption of illegal substances like LSD. The techniques employed to enhance
individuals' pain tolerance and emotional acuity in this context are of utmost importance.[20]

PHARAMACODYNAMIC

Studies have concluded that LSD was put on the most restrictive drug control schedule in 1966, but there
has been no human research done on the effects that LSD has on the human brain. This is because there
are no human studies. Before 1966, a great deal of in vitro and in vivo research was carried out, but the
techniques used were far more primitive.[22]

1. BRAIN TISSUE

Synder et al.,(1966) conducted original research, where researchers discovered that squirrel monkeys
(Saimiri sciurcus; dosages varied from 0.5-2 mg/kg when given intravenously; n = 4) studied the regional
distribution of LSD in the brains of these animals. After receiving an injection of LSD, these animals were
subjected to flames thirty minutes later. They found that LSD was unevenly distributed throughout the
major areas of the brain. The concentrations found in the pituitary and pineal glands were seven to eight
times higher than those found in the cortex. These glands had the highest levels of the chemical overall in
the body. The structures of the limbic system, which include the hippocampus, amygdala, fornix, and
septal area, contained around two to three times as much LSD as the structures of the cortical system.
Thus, they come to the conclusion that the visual and auditory areas, the hypothalamus, the
extrapyramidal system, and the thalamus all contained two to five times the concentration of LSD
compared to the cortical regions. The brain stem, much like the cortex, contained concentrations of LSD.
The LSD was equally distributed across the white matter and the gray matter.[23]

Arnold et al., (1985) conducted original research, where researchers discovered that [14C]-LSD is
dispersed in the brain. Extremely high doses of the drug (8.12 mg/kg intraperitoneally) were
administered to the mice that were studied. They found that cellular structures had far greater levels of
LSD than any other form of brain tissue. In addition to this ratio of decreasing concentration, the
hippocampus was found to have the highest concentration, followed by the basal ganglia, periventricular
gray matter, and the frontoparietal cortex.[24]

2. EFFECT ON CEREBRAL CIRCULATION

Sokoloff et al., (1957) conducted original research to evaluate and assess the circulation and metabolism
of the brain in humans. At the peak of LSD's effects (n = 13, 120 g i.v.), there were no significant changes
in the brain's overall blood flow (measured with nitrous oxide), vascular resistance, oxygen or glucose
use, or the amount of glucose used. They found that it is possible that LSD causes changes in brain
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circulation or metabolism, but only in areas that make up such a small part of the whole brain that the
effects can't be seen when measuring the brain as a whole. Thus, they come to the conclusion that it may
be that many of those pieces are functionally inversely or reciprocally connected in a heterogeneous
organ like the brain, and so changes in the net metabolic rate of the brain stay unaltered" (p. 475).[25]

3. NEUROPHYSIOLOGICAL ACTIONS

LSD's major neurological effects include dose-dependent hyperreflexia and mild ataxia, according to
Forrer and Goldner [26] and Hertle et al. [27]. Studies have been showing since ages that EEG shows the
effects of LSD are quite mild and cannot be differentiated from background noise. The observation that
there has been an increase in the mean frequency is, by a significant margin, the one that is made the
most often. [28,29,30] Other investigations have shown that after taking LSD, there is a gradual
dissynchronization that happens as a result of a quantitative reduction in the slow component.[31,32]
This has been reported by studies to occur as a consequence of a change in the frequency of the slow
component. It was found that this was the case because the size of the component that moved slowly was
decreased. This dissynchronization is brought on by the fact that men experience a decline in the slow
component, which in turn brings about a decrease in the slow component. As reported by Goldstein et al.
[33] there was a 33% reduction in the amount of EEG variability after taking LSD (0.3-1.0 g/kg p.o.). In
their research, Goldstein et al. reached this conclusion. When the subjects were given LSD, the typical
pattern of lateralization was inverted for the majority of the people. Goldstein and Stoltzfus [34] studied
human EEG amplitude levels in the right and left occipital lobes and found this to be the case. The fact that
the subjects were provided with the psychoactive drug contributed to the formation of this conclusion.
They arrived at this conclusion as a result of the results of their inquiry.[22]

4. NEUROMETABOLIC EFFECTS

Studies have shown that LSD has effects on the neurometabolic system, but no studies have yet come up
with results that can be considered conclusive. On the other hand, research on the neurometabolic effects
of similar hallucinogens like psilocybin, [35,36] dimethyltryptamine (DMT) [37], and mescaline [38] has
been published. The hypotheses that were developed to explain the neurofunctional abnormalities that
were brought on by the effects of hallucinogens are less plausible as a result of the many discrepancies
that were discovered in the findings of the numerous studies [39]. The major hallucinogens seem to
stimulate the right hemisphere of the brain, change the function of the thalamus, and increase metabolism
in paralimbic structures as well as the frontal cortex. It is not easy to distinguish which alterations are
primary substance-induced and which are due to secondary (compensatory) psychophysical processes
induced by general psychosocial stress during hallucinogen intoxication under experimental conditions.
This is due to the fact that the majority of these metabolic changes are also found in people when they are
under psychological stress. [40,41] Because of this, it is difficult to determine which alterations are
caused by the primary substance and which are caused by secondary (compensatory) psychophysical
processes. This is because it is difficult to differentiate which changes are caused by the main substance-
induced processes and which are attributable to secondary (compensatory) psychophysical processes
induced by general stress. This is because it is difficult to establish which alterations are caused by
primary substance-induced alterations. When researchers looked at the metabolism of the whole brain,
they came to two different conclusions: some found an enhanced metabolism [42,43], while others found
no change.[44,45] Furthermore, studies revealed that since the bulk of these metabolic changes are also
found in humans when they are under psychological stress.[40,46] circumstances due to this. Some
researchers found an increased metabolism when they looked at the metabolism of the total brain
[36,38], whereas other researchers found no change.[35,45]

CONCLUSION

This analysis presents current information on LSD. Additional research is necessary to explore the
mechanism of action of LSD in the fields of psychiatry and neuroscience due to the existing uncertainty.
Psychologists and psychiatrists can gain valuable understanding of the origins of certain mental health
conditions through the examination of LSD's neurobiological mechanisms and pathophysiology. In recent
times, psychiatrists have made significant contributions to the advancement of novel and highly efficient
medications, aiming to enhance the quality of patient care. There have been advancements in identifying
new medications to address mental health issues, but unfortunately, existing treatments still have
limitations. Research has shown that LSD may have potential for treating depression, anxiety, and other
addictions. However, there has been a decrease in interest regarding its therapeutic benefits. Major
pharmaceutical companies may utilize LSD as a research tool and a source of inspiration for developing
novel mental medications. Regarding this matter, there is still much to be discovered about the potential
effects of LSD.
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