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Description
Understanding at the organic molecular level is at the heart of

the most recent advancements; biochemical action of ligands,
enzymes, receptor proteins, and other endogenous substances.
When the ligands of one neuron's signaling neurotransmitters
bind to the receptors of another neuron, crucial changes in cell
firing occur. Numerous neurotransmitter systems and receptors
are well-known, and research on the identification and
characterization of numerous very distinct subtypes of receptors
continues. There are at least 29 major subtypes of receptor for
the six additional important neurotransmitters (listed under
neurotransmitter). There are additional sub-subtypes and
variants for these six transmitters, totaling hundreds. Take, for
instance, the serotonin receptor. Receptor subtypes with distinct
functions are frequently discovered, which theoretically opens
the door to more refined intentional control over brain function.

Advancements in Receptor Structure and
G-Protein Coupled Processes

Trans membrane ion channels, which control membrane
currents via the ions K+, Na+, and Ca++, as well as Mg++ and Cl,
have been shown to have ultimate control over the membrane
voltage or potential of a nerve cell, which in turn controls the
cell's firing. The membrane voltage is determined by the
concentration differences between the inside and outside of the
cell with advancements in receptor structure and G-protein
coupled processes; it is now much clearer precisely how these
currents are controlled. Pentameric clusters of five trans
membrane proteins or receptor subunits, each with a long chain
of amino acids, are found in many receptors. Most of the time,
transmitters bind to the parts of these proteins that stick out of
the cell membrane at the junction between two of them. A
central pore or channel in the middle of the proteins will be
mechanically moved to allow certain ions to flow through if the
receptor is inotropic, thereby altering the difference in ion
concentration. G-proteins will initiate metabolism within the
cell, which may eventually alter other ion channels, if the
receptor is metabotropic. Based on the shapes and chemical
properties of the protein, scientists now know more precisely

how these changes happen. Since the discovery of the
mechanism that underpins gene transcription, the scope of this
activity has expanded even further to encompass the very
blueprint of life. The fundamental machinery for the synthesis of
cellular proteins from nuclear DNA is the same for all cells;
whose investigation now has a solid foundation because the
Human Genome Project has compiled the entire human DNA
sequence, despite the fact that many of the estimated 35,000
genes have yet to be identified. The entire process of
neurotransmission reaches the genetic level. Through type II
RNA polymerase, gene expression determines the structures of
proteins. Therefore, the DNA transcription of a particular gene
or genes generates enzymes that synthesize or break down
neurotransmitters, receptors, and ion channels from mRNA.
However, neurotransmission actually modifies gene expression
in addition to controlling ion channels directly or through
metabotropic processes. A variety of transcription factors
derived from receptor activity modify the transcription initiation
process to achieve this most prominently.

Programmed Cell Death and Free-Radical
Disruption

The important analytical tool of gene knockout is made
possible by a gene's association with its protein, in addition to
the significant pharmacological possibilities of gene expression
pathways. Homolog recombination, in which a specific gene
cannot be expressed, can be used to create living specimens.
The associated protein, which may be a specific receptor, will
then be absent from the organism. In order to study the effects
of receptor deficiency in a more complete manner, this
approach avoids chemical blockade, which can result in
secondary effects that are baffling or ambiguous. In principle,
the formation of many drug categories is straightforward: For
this purpose, further research into any chemical that can either
increase or decrease the action of a target protein could be
conducted. Finding a chemical that is receptor-specific is the
tricky part (safe to consume (dirty drug) the number of
prescription drugs listed in the physicians' desk reference in
2005 is twice as high as it was in the 1990 edition. Many people
are already familiar with selective serotonin reuptake inhibitors
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or SSRIs, which are examples of contemporary pharmaceuticals.
Paxil and Prozac, two examples of SSRIs, are antidepressants
that prolong synapse activity by selectively and primarily
inhibiting serotonin transport. The mode of action of transport
blockage is just one of many categories of selective drugs. Drugs
like NE reuptake inhibitor antidepressants, DA blocker
antipsychotics, and GABA agonist tranquilizers (benzodiazepines)
that selectively affect all of the major neurotransmitters have
been approved by the FDA. Every day, new endogenous
chemicals are discovered. The drugs THC (cannabis) and GHB
have been found to have specific receptors, as have the
endogenous transmitter’s anandamide and GHB. Since
narcolepsy is characterized by a lack of orexin receptors, it was
discovered in 1999 that orexin, also known as hypocretin, plays a
role in arousal. The antinarcolepsy effects of the drug modafinil,
which were already being used just a year earlier, may be
explained by orexin agonism. Drugs and other specific agents
that are specific to receptor subtypes are the next step, and
major pharmaceutical companies are currently putting a lot of
effort into developing them. The push for better anxiolytics
based on GABAA agonists, CRF1 antagonists, and 5HT2c
antagonists is one example. Another is the idea of exploring new
avenues for antipsychotics like glycine reuptake inhibitors.
Although receptor-specific drugs are possible, drug therapy lacks

the ability to provide anatomical specificity. A change in one
part of the brain's receptor function can cause abnormal activity
in other parts of the brain due to the same type of receptor
changes. D2 altering drugs (neuroleptics), which can help
schizophrenia but also cause a variety of dyskinesias by acting
on motor cortex, are a common example. Apoptosis also known
as programmed cell death and free-radical disruption two of the
mechanisms by which the nervous system is damaged are
becoming more and more clear in recent research. In
striatopallidal cells, phencyclidine was found to cause cell death
and abnormal vacuolization in hippocampal and other neurons.
Patients have been found to have the Hallucinogen Persisting
Perception Disorder (HPPD), also known as post-psychedelic
perception disorder, as long as 26 years after taking LSD.
Damage to the inhibitory GABA circuit in the visual pathway is a
possible cause of HPPD (GABA agonists like midazolam can
lessen some effects of LSD intoxication).5HT2 interneurons
excitotoxic response could be the cause of the damage. HPPD is
not experienced by the vast majority of people who use LSD. It
could manifest differently depending on individual brain
chemistry and drug use. Regarding MDMA, short-term use
results in a long-lasting reduction of serotonergic axons and
terminals, which may be of compromised function, in addition to
persistent losses of 5HT and SERT?
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