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Abstract 
Neuropharmacology is a multidisciplinary field in which neuro sciences 
and pharmacology professions cross, supposing the function of drugs in 
the brainand behaviour. This essay addresses various aspects covering 
neuropharmacology including the neurotransmission principles, drug 
development rationale, pharmacological principles, and therapeutic 
targets. 
The discussion occurs with a neurotransmission exploration first, and it 
puts the neurotransmitter receptors for mobilisation and their significance 
to neuronal communication and brain functioning. In the next section, a 
discussion regarding the interaction between drugs and neurotransmitter 
systems and the mechanism of action of various discrete classes of 
neuropharmacological agents is carried out. 
The article does not ignore the pharmacology and neuropharmacology 
methods, which include invitro assays, animal models, and imaging 
techniques, which are indispensable to exploring 
theeffectsofdrugsonthenervoussystem.Inaddition,theprocessesofdrugdisc
overyanddevelopmentinneuropharmacologyarediscussed.Thearticlerevea
lswhatdifficultiestheauthorsarefacing and what was achieved recently. 
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Introduction 
Neuropharmacology, a multidisciplinary area 
located at the intersection of neuroscience 
andpharmacology, deals with the study of the 
effects of drug application across the entire 
nervoussystem,aswellastheirpotentialtherapeutici
mplications.Thefieldischaracterisedasanemergent
multifaceted collection of areas ranging from 
molecular underpinnings of drug action to 
studyingneuropsychologicalandpsychiatric 
disorders.Drug-nervous systembehaviour 
understandingbeingso intricateis ofhigh valuefor 
the creationofrisk-freeandeffective medications. 
Throughouthumanhistory,neuropharmacology,asa
fieldofpharmaceuticalsciences,hasundergone 
significant transformations that have positively 
influenced the evolution of  

 
Various neuropsychiatric disease treatment 
techniques. Drugs like antipsychotics that first 
came into practice in the1950s and  selective 
serotonin reuptake inhibitors 
(SSRIs)fordepressionthatenteredthearenainthe198
shavechangedthecourseofmentalhealthcareusingph
armaco-
therapeutics.Furthermore,recentadvancesinneurop
harmacologicalresearchhaverevealedtheneurobiol
ogical foundation of many neurological 
conditions, which consequently has given an idea 
of creating revolutionary treatment strategies and 
novel therapeutic targets. 
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Literature 
FirstLiteraturereview 
A study of antiseizure drug pharmacodynamics 
(ASDs) is a key aspect of a domain of 
epilepsymanagement,whichiscriticalandessential.I
nhisarticle(2021),Hakamigivesacompleteaccounto
f diverse ASDs, the ways in which they work, 
their pharmacokinetic profile, and their  
clinicalapplication.TheauditingoftheASDsthatfalli
ntoolder(first-generation)andnewer(second-
andthird-
generation)classesandtheevolvementofCADtherap
yaccompaniedbytherecentdiscoveries on the 
molecular basis of these disorders is pointed out. 
The international guidelinesproposed by such as 
the American Academy of Neurology (AAN) and 
the International LeagueAgainst Epilepsy (ILAE) 
act as a pillar in AS treatment, according to which 
are seizure type andepilepsy syndrome. Similarly, 
Hakami (2021) explains the pharmacokinetics and 
mechanisms 
ofactionofASDs,whicharemainlydividedintotwogr
oupsbasedontheirtherapeuticconcentrations: those 
that target primarily and completely the microbial 
pathogens and those thattarget the human cells 
like the actinomycin D. This literature review 
summarises the key findingson epileptic genes 
and molecular targets in the formation and 
transmission of epileptic 
seizuresandhighlightstherelevanceofneuropharmac
ologicalresearchintheareaofepilepsymanagementa
nd improving clinical practice. Across all, 
Hakami's work obviously brings to our mind 
theepilepsy topic and research to improve 
anyone’s epilepsy state through seizure control 
and betterlivingforindividuals with such issues. 
Secondliteraturereview 
Premoli and colleagues (2023) opened the door to 
the understanding of mouse and rat 
ultrasonicvocalisations(USVs)thatweresupposedto
bethefoundationofemotionalexpressioninrodents.T
hroughthediscussion,USVs’biologicalroots,theirne
uroanatomicallocusandfunctions,aswellasthebehav
ioural 
aspect,areelaborated,underliningtheirstatusastheap
paratusofaffectionandthe domain of vigilance. On 
the one hand, USVs are known to significantly 
differ from onedevelopmental stage to another, 
while contextual factors like age, sex, and social 
settings 

areknowntoinfluencetheirmodulation.Learningabo
utUSVproductionmechanismsandtheroleofthis 
calling in emotional processing and social 
behaviour of mouse models in brain disease 
canprovideus with beneficial 
dataforunderstandinghuman disorders [2]. 
ThirdLiterature Review 
ThebehaviourofCannabinoidreceptorligandsinneur
opharmacology,demonstratedbyBruntandBossong 
(2020), is in-depth, exploring the diverse 
interactions between possible compounds 
andtheendocannabinoidsystem.Theauthordiscusses
cannabinoidreceptoractivationasamechanismofneu
rotransmitterreleasecontrolfeaturingdetailedsignall
ingpathways,whichuncoversnaturalhealing 
potential and side effects. On the other side, 
cannabis with THC, while being capable 
ofcreatingpsychotropiceffects,CBDisnon-
psychoactiveandofferstherapeuticpotential.Howev
er,to be successful is necessary to get the essence 
of cannabinoid neuropharmacology so we can 
getcurrenttherapeuticbenefitsand minimisedangers 
duringcannabinoids' application [3]. 
NeurotransmissionandNeuropharmacology 
Neurotransmissionistheslabonwhichneuronalcom
municationinthebrainisbuilt,andassuch,it provides 
a stage on which a multitude of signals orchestrate 
the entire brain. Identifying andelucidating the 
structure and function of neurotransmitters, as 
well as the neuropharmacologicalprinciples that 
regulate the process of neurotransmission, is the 
basis of all efforts made to crackthe central 
nervous system where disease resides, and 
management of these diseases has 
becomeofparamount importance. 
OverviewofNeurotransmission 
The process is made up of the emission, reception 
and processing of such chemical messengers,the 
neurotransmitters; which float in the inter-neural 
synapses. These small molecules are 
usuallychemical compounds that contain active 
sites. The receptors on postsynaptic membranes 
interactwith them and produce excitatory or 
inhibitory responses. These responses regulate the 
directionandstrength of neuronalsignalling [4]. 
TypesofNeurotransmitterReceptors 
Neurotransmitterreceptorsarecategorisedintotwom
aintypes:thecase(ionotropic)receptorsandmetabotr
opic receptors. Isoelectronic receptors, including 
small-defence acetylcholine 
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channelsandthenicotinamideglutamatereceptors,ar
eresponsibleforregulatingionchannelsuponbinding
of their chemical elements. This action causes a 
fast variation in the membrane potential. 
WhilemUS predominantly are excitatory and 
direct to rapid neuron firing, metabotropic 
receptors,comprisingG-protein-
coupledreceptors(GPCRs),suchasdopamineD2rece
ptorsandserotonin 5-
HT1Areceptors,activateintracellularsignallingvia
G-proteinstoproducesustainedandprolongedcell 
responses. 
Role of Neurotransmission in Neuronal 
Communication and Brain 
FunctionNeurotransmissionisakeyaspectofbrainco
nnectivity,anditregulatesnumerousbrainactivitiesat
thephysiologicalandpsychologicallevel,whichvarie
snotonlyaspersensoryinputbutalsoformotorcontrol,
cognition,andemotion.Toillustrate,thepreponderan
ceofglutamatergicneuronalpathwaysinexcitatorysy
naptictransferthroughneuralexcitationandsynaptic
plasticityassociated 
withlearningandmemory.Opposingthis,GABAergi
cneurotransmissionisthe 
majortypeofinhibitorytransmittersystemregulatedb
ythegamma-
aminobutyricacid(GABA)receptorsandhelps 
bymodulatingneural activityand 
decreasingexcessive excitement[5]. 
NeuropharmacologicalPrinciples 
Neuropharmacology is a discipline that involves 
the investigation of drugs' mechanisms of 
actionbasedonhowtheybindtoneurotransmitterrece
ptorsandaffectneuronfunctionalityandbehaviour. 
The mechanisms behind drug action and the 
different types of neuropharmacologicalagents 
classified according to both their specific action 
and their general mechanism of action arecrucialin 
achieving efficacious therapyforneurological 
disorders[6]. 
ExplorationofDrugsintheBrain 
BehavioralModulation 
Among the chemical agents, 
neuropharmacological drugs act on neural 
receptors or work on adrug regulation process that 
includes neurotransmitter synthesis, release, and 
recycling. Agonistssimilarly, for instance, 
benzodiazepines binding to GABA receptors, 
transmitters acting as theiranalogues. Meanwhile, 
antagonists like antipsychotics repel transmitters 

by blocking dopaminereceptors. Of importance, 
drugs could directly change the neurotransmitter 
levels using enzymeinhibitionorviathetransporter 
mechanism,whichis seenin SSRIsfordepression 
treatment. 
The mechanisms of action of different classes 
of candidate neuro-pharmacological 
agentsNeuropharmacologicalagentsasagroupareca
tegorisedbytheirmechanismsofactionandrespective
primarytargetsofthevariousneurotransmitterstructu
res.Asanillustration,SSRIs,includingselectiveserot
oninreuptakeinhibitors,areatypeofantidepressantm
edicationthatbooststheserotoninsignallingpathway
byblockingitsreuptake.Ontheotherhand,dopamine
D2receptorsareantagonisedbyantipsychoticmedicat
ionstocorrectpsychoticsymptoms.Alongwiththis,ot
herclassdrugs,namelymoodstabilisersandanxiolyti
cs,workbycombiningactivityacrossseveralneurotra
nsmittersystems to regulatemood and anxiety-
related behaviours  
NeuropharmacologicalTargets 
Knowing precisely who within the 
neurotransmitter systems serves as gatekeepers 
will play 
adeterminingroleincreatingdrugsthatspecificallyad
dressneurologicalproblems.Neuropharmacological 
research is about uncovering the mechanisms of 
receptors, enzymes, andpathways specificto 
diseaseformation andsymptomology. 
KeyTargetsforNeuropharmacologicalIntervent
ion 
For the potential neuropharmacological methods, 
neurotransmitter receptors, as well as 
signalingmoleculeslikesecondmessengersintheneu
rotransmitterpathwayprincipletargetsforinterventio
n. To cite an illustration, dopamine receptors may 
be dysfunctional and impairing 
theneurologicalpathwaysofthebrain.Thismakesdop
aminergicagentsapossibletherapeuticavenuefor 
schizophrenia and Parkinson's disease. Likewise, 
the role of nitric oxide neurotransmission 
isbelievedtobeofgreatimportanceasdefectsingluta
matergic 
andGABAergicsystemshavebeenreported in mood 
disorders, in addition to epilepsy, therefore 
emphasising the need to support thesystemsto halt 
the symptoms[7]. 
NeuropharmacologicalTechniquesandMethods 
Thestudyofpharmacologicalneurosciencecompelsa
medleyofexperimentalapproaches,techniques, and 
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methods to scrutinise the effect that drugs have on 
our nervous system. They dothis through 
immortal cell lines growing in culture to find 
which molecules interact more withothers, to 
sophisticated imaging machines that tell us more 
about brain functions. So, thesemethodsarecentral 
to thestudy of neuropharmacology[8]. 
InVitroAssays 
In vitro testing consists of the simulation of drug 
interactions with molecular targets in a 
livingsystem (by using cancer cells, for example), 
usually outside an organism where tissues and 
cellsare kept isolated. These tools will give the 
researchers the most accurate picture of the drug-
receptorinteractionsaswell 
asthebiochemicalmechanismsthatunderpinthedrug 
action. 
ReceptorBindingAssays 
Receptor binding assays are designed to determine 
how many target receptors bond with a drugand 
its specificity. Methods like radioligand binding 
assays use radiolabelled compounds 
toascertaintheprocessofreceptorbinding,providing
anopportunitytocalculatevariousbasicssuchasratec
onstants and affinities, therebyrepresenting 
truecell behaviour. 
RadioligandBindingAssays 
The assay of radioligand binding involves an in 
vitro reaction of organ tissues with 
radiolabeledligands and further measurements of 
radioligand displacement by the unlabeled 
compounds. Byfollowing the mechanism that new 
drugs function in, researchers may be able to 
determine theirpharmacologicalprofiles,aswell 
asaway of assessing theirtherapeuticsuitability. 
FunctionalAssays 
The technological tool known as the functional 
assay is designed for the purpose of assessing 
thebiological effect drugs have on the influence of 
cells and tissues, such as neurotransmitter 
releaseor intracellular signalling way. They 
(assays) offer an additional aspect of the receptor-
bindingstudies that are not clearly addressed, such 
as the effects of drug-receptor interactions and 
theirphysiologicalrelevance[8]. 
AnimalModels 
Animal models are central experimental models in 
preclinical neuropharmacology, providing 
atoolboxoftechniquesforinvestigatingdrugactionso
nfunctioning,conditionandneurotransmission. 

These strategies enable scientists to study drug-
nervous system interactions invivo of many 
complexities and, thus, to transform the results of 
basic research into clinicalapplications[9] 
Overviewof AnimalModels 
Animalmodelscompriseahugevarietyofspeciesrang
ingfromsmallrodentstochimpanzeesandtheir 
primate relatives. For studying particular facets of 
neuropharmacology, each model 
fromone’sstandsoutdependingonthespecificpurpos
e,suchasmetabolism,behaviour,andpathologyofthe
disease. 
AdvantagesofAnimalModels 
Theinvivostudyofdruginfluenceonthenervoussyste
mutilisedbyanimalmodelsallowsinvestigatorstoget
detaileddataonbehaviouralresponses,neurochemist
ry,andphysiologicalparameterswhileinthebody.Ina
ddition,theanimalmodelsallowthecreationofcompl
exneuralcircuits and simulations of living brain 
function, which are not currently achievable in 
vitro [9].Limitationsof AnimalModels 
Albeitbeneficialinanumberofways,theanimalmode
lsstillcontaininnateflaws,whicharetypesof species 
difference, variability in drug metabolism as well 
as ethical considerations. Besides,exerting care in 
generalising the results of animal tests to a human 
population will entail a lot ofcautionin identifying 
the species-specificelements. 
ImagingTechniques 
Newimagingtechniquesavailablecannotreplacethei
nvasivemethodsforstudyingbrainstructure, 
function and neurochemistry. Nevertheless, they 
help to analyse the impact of drugs onthenervous 
system in real-time. 
PositronEmissionTomography(PET) 
Through the use of PET imaging, radiotracers can 
pinpoint and visualise biochemical processesthat 
are going on in a living organism, such as 
neurotransmitter binding and receptor 
occupationand their megascopic processes. 
Maintaining radiotracer tracking in distinct brain 
regions, PETprovides scientists with the 
possibility to assess anatomically drug efficiency 
on neurotransmitterandreceptor systems in 
vivo[10]. 
OverviewoftheDrugDevelopment Process 
The drug development process consists of 
different steps, such as identification and 
validation ofthe potential target, lead discovery, 
preclinical testing, phase clinical trials, regulatory 
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approvaland post-marketing surveillance. All of 
the stages, however, are extremely strict and are 
alwayscarried out for purposes of the safety, 
efficacy, and kinetic properties of potential 
therapeuticagents. 
ChallengesinDrugDevelopment 
Discoveriesofneuropharmacologicaldrugsarethesc
enariooftheuniqueobstaclesemergingasaresult of 
the blood-brain barrier, specificity, and disease 
heterogeneity, respectively. The blood-brain 
barrier is a type of barrier that does not allow 
many drugs to pass through to the 
brain,consideredabigobstacleinthedevelopmentofc
entralnervoussystem(CNS)-targetingmedicines. 
Moreover, localising amenable drug targetswithin 
the complex networks of thenervous system is a 
formidable task that, on its part, mandates 
innovative approaches like 
geneticandmoleculartechniques[11]. 
DrugDiscoverybreakthroughs 
Even though a number of obstacles are in the way, 
further progress in drug research leads 
toexaminingthepossibilityofproducingsomeneurop
harmacologicalmedications.Multiplescreening 
tools assisted by computational modelling and 
enhanced by artificial intelligence (AI)algorithms 
yield optimal drug leads that are more efficient 
with better pharmacological profilesfor the 
discovery of a drug. Apart from the latter, the 
development of nano-macroparticles andliposome 
methods is sought, which makes the drug pass 
across the blood-brain barrier, 
thusimprovingthedelivery of CNS drugs [12]. 
Conclusion 
Anatomy,inthefinalanalysis,isacomplexareaofscie
ncethathelpstounderstandthecomplexityof the 
nervous system and to invent medicines for the 
treatment of neurological diseases. 
Bymappingneurotransmission,neuropharmacologi
stshavefiguredouthowneuronsarecommunicatedan
d recognisedthe necessary 
targetsforpharmacological interventions. 
The emergence of neuropharmacological 
approaches and methodologies implicating in 
vitroassays, animal models, and imaging 
techniques has been a viable guide to the studies 
of theoutcomeof drugs on thebrain andthesafety 
andefficacy evaluation. 
Despite the major advances in 
neuropharmacology, drug development still 

encounters somechallenges, including the blood-
brain barrier and the amplified disease 
heterogeneity. However,these developments in 
cases of high-throughput screening, computing 
models, and drug 
deliverysystemsopenupsignificantpossibilitiesforr
esolvingtheseobstaclesandcreatingfuturetherapeuti
cs. 
Next, personalised medicine approaches seem 
promising for the future since they give a 
greatnumberofpossibilitiesfordeliveringmoreeffect
ivetreatmentsbyanalysinggeneticand biomarker 
data of patients. Utilis ing big data analytics and 
smart machine learning algorithms,researcherswill 
beable todeterminethebest treatmentplans 
andoutcomesforthe patients. 
Basically, the neuropharmacology field remains 
vibrant and innovative, receiving 
momentumthrough scientific breakthroughs and 
the advent of high technology. The scientists carry 
outinterdisciplinary collaboration and have a deep 
comprehension of the brain’s complexity in 
orderto attend to unanswered medical needs to 
lead to the advancement and improvement in the 
livesofpeople who haveneurologicdisorders. 
References 

1. T.Hakami,“NeuropharmacologyofAntiseiz
ureDrugs,”NeuropsychopharmacologyRe
ports,vol.41,no. 3, pp. 336–351, Jul. 2021, 
doi:https://doi.org/10.1002/npr2.12196. 

2. M. Premoli, S. Pietropaolo, M. Wöhr, N. 
Simola, and S. A. Bonini, “Mouse and rat 
ultrasonicvocalisations in neuroscience 
and neuropharmacology: state of the art 
and future applications,”EuropeanJournal 
of Neuroscience,Mar. 2023, 
doi:https://doi.org/10.1111/ejn.15957. 

3. T. M. Brunt and M. G. Bossong, “The 
neuropharmacology of cannabinoid 
receptor ligands 
incentralsignalingpathways,”EuropeanJo
urnalofNeuroscience,Dec.2020,doi:https:/
/doi.org/10.1111/ejn.14982. 

4. S.V.Larsenetal.,“TheImpactofHormonalC
ontraceptiveUseonSerotonergicNeurotran
smission and Antidepressant Treatment 
Response: Results From the NeuroPharm 
1Study,”FrontiersinEndocrinology,vol.13
,p.799675,Mar.2022,doi:https://doi.org/10



Review Article  ISSN: 0976-7126 
CODEN (USA): IJPLCP  Kumar et al., 15(6):6-11, 2024 
 

International Journal of Pharmacy & Life Sciences                    Volume 15 Issue 6: June.   2024                            11 

.3389/fendo.2022.799675. 
5. F.F.De-

MiguelandK.Fuxe,“ExtrasynapticNeurotra
nsmissionasaWayofModulatingNeuronalF
unctions,” Frontiers in Physiology, vol. 3, 
2012, doi: 
https://doi.org/10.3389/fphys.2012.00016. 

6. M.K.Greenwald,A.A.Herring,J.Perrone,L.
S.Nelson,andP.Azar,“ANeuropharmacolo
gicalModel to Explain Buprenorphine 
Induction Challenges,” Annals of 
Emergency Medicine, Aug.2022,doi: 
https://doi.org/10.1016/j.annemergmed.20
22.05.032. 

7. S.Fakhri,M.M.Gravandi,S.Abdian,E.K.Ak
kol,M.H.Farzaei,andE.Sobarzo-
Sánchez,“TheNeuroprotectiveRoleofPoly
datin:NeuropharmacologicalMechanisms,
MolecularTargets,Therapeutic Potentials, 
and Clinical Perspective,” Molecules, vol. 
26, no. 19, p. 5985, Oct. 
2021,doi:https://doi.org/10.3390/molecule
s26195985. 

8. D.Guidolin,C.Tortorella,M.Marcoli,G.Ma
ura,andL.F.Agnati,“IntercellularCommuni
cationintheCentralNervousSystemasDedu
cedbyChemicalNeuroanatomyandQuantit
ativeAnalysisofImages:ImpactonNeuroph
armacology,”InternationalJournalofMole
cularSciences,vol.23,no.10, p. 5805, May 
2022, doi: 
https://doi.org/10.3390/ijms2310580 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
9. I. Fredriksson, M. Venniro, D. J. Reiner, 

J. J. Chow, J. M. Bossert, and Y. Shaham, 
“AnimalModels of Drug Relapse and 
Craving after Voluntary Abstinence: A 
Review,” 
PharmacologicalReviews,vol.73,no.3,pp.1
050–
1083,Jul.2021,doi:https://doi.org/10.1124/
pharmrev.120.000191. 

10. J. Trotter et al., “Positron Emission 
Tomography (PET)/Computed 
Tomography (CT) Imaging inRadiation 
Therapy Treatment Planning: A Review 
of PET Imaging Tracers and Methods 
toIncorporate PET/CT,” Advances in 
Radiation Oncology, vol. 8, no. 5, p. 
101212, Sep. 2023, 
doi:https://doi.org/10.1016/j.adro.2023.10
1212. 

11. N.BerdigaliyevandM.Aljofan,“Anovervie
wofdrugdiscoveryanddevelopment,”Futur
eMedicinal Chemistry, vol. 12, no. 10, 
Apr. 2020, doi: 
https://doi.org/10.4155/fmc-2019-0307. 

12. A. Obergrussberger, S. Friis, A. 
Brüggemann, and N. Fertig, “Automated 
patch clamp in drugdiscovery: major 
breakthroughs and innovation in the last 
decade,” Expert Opinion on 
DrugDiscovery,pp. 1–5, Jul.2020, doi: 
https://doi.org/10.1080/17460441.2020.17
91079. 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 

Cite this article as:  
Kumar N., Ali Z. Md., Tiwari H. and Chandrul K. K. (2024). Review on Pharmacology. Int. J. of 
Pharm. & Life Sci., 15(6): 6-11. 
 

Source of Support: Nil 
Conflict of Interest: Not declared 
For reprints contact: ijplsjournal@gmail.com 
 

https://doi.org/10.3389/fphys.2012.00016
https://doi.org/10.1016/j.annemergmed.2022.05.032
https://doi.org/10.1016/j.annemergmed.2022.05.032
https://doi.org/10.3390/ijms2310580
https://doi.org/10.4155/fmc-2019-0307

	Literature
	FirstLiteraturereview
	Secondliteraturereview
	ThirdLiterature Review

	NeurotransmissionandNeuropharmacology
	OverviewofNeurotransmission
	TypesofNeurotransmitterReceptors

	NeuropharmacologicalPrinciples
	ExplorationofDrugsintheBrain BehavioralModulation

	NeuropharmacologicalTargets
	KeyTargetsforNeuropharmacologicalIntervention


	NeuropharmacologicalTechniquesandMethods
	InVitroAssays
	ReceptorBindingAssays
	FunctionalAssays

	AnimalModels
	Overviewof AnimalModels
	AdvantagesofAnimalModels

	ImagingTechniques
	PositronEmissionTomography(PET)


	OverviewoftheDrugDevelopment Process
	ChallengesinDrugDevelopment
	DrugDiscoverybreakthroughs

	Conclusion
	T.Hakami,“NeuropharmacologyofAntiseizureDrugs,”NeuropsychopharmacologyReports,vol.41,no. 3, pp. 336–351, Jul. 2021, doi:https://doi.org/10.1002/npr2.12196.
	M. Premoli, S. Pietropaolo, M. Wöhr, N. Simola, and S. A. Bonini, “Mouse and rat ultrasonicvocalisations in neuroscience and neuropharmacology: state of the art and future applications,”EuropeanJournal of Neuroscience,Mar. 2023, doi:https://doi.org/10...
	T. M. Brunt and M. G. Bossong, “The neuropharmacology of cannabinoid receptor ligands incentralsignalingpathways,”EuropeanJournalofNeuroscience,Dec.2020,doi:https://doi.org/10.1111/ejn.14982.
	S.V.Larsenetal.,“TheImpactofHormonalContraceptiveUseonSerotonergicNeurotransmission and Antidepressant Treatment Response: Results From the NeuroPharm 1Study,”FrontiersinEndocrinology,vol.13,p.799675,Mar.2022,doi:https://doi.org/10.3389/fendo.2022.799...
	F.F.De-MiguelandK.Fuxe,“ExtrasynapticNeurotransmissionasaWayofModulatingNeuronalFunctions,” Frontiers in Physiology, vol. 3, 2012, doi: https://doi.org/10.3389/fphys.2012.00016.
	M.K.Greenwald,A.A.Herring,J.Perrone,L.S.Nelson,andP.Azar,“ANeuropharmacologicalModel to Explain Buprenorphine Induction Challenges,” Annals of Emergency Medicine, Aug.2022,doi: https://doi.org/10.1016/j.annemergmed.2022.05.032.
	S.Fakhri,M.M.Gravandi,S.Abdian,E.K.Akkol,M.H.Farzaei,andE.Sobarzo-Sánchez,“TheNeuroprotectiveRoleofPolydatin:NeuropharmacologicalMechanisms,MolecularTargets,Therapeutic Potentials, and Clinical Perspective,” Molecules, vol. 26, no. 19, p. 5985, Oct. 2...
	D.Guidolin,C.Tortorella,M.Marcoli,G.Maura,andL.F.Agnati,“IntercellularCommunicationintheCentralNervousSystemasDeducedbyChemicalNeuroanatomyandQuantitativeAnalysisofImages:ImpactonNeuropharmacology,”InternationalJournalofMolecularSciences,vol.23,no.10,...
	I. Fredriksson, M. Venniro, D. J. Reiner, J. J. Chow, J. M. Bossert, and Y. Shaham, “AnimalModels of Drug Relapse and Craving after Voluntary Abstinence: A Review,” PharmacologicalReviews,vol.73,no.3,pp.1050–1083,Jul.2021,doi:https://doi.org/10.1124/p...
	J. Trotter et al., “Positron Emission Tomography (PET)/Computed Tomography (CT) Imaging inRadiation Therapy Treatment Planning: A Review of PET Imaging Tracers and Methods toIncorporate PET/CT,” Advances in Radiation Oncology, vol. 8, no. 5, p. 101212...
	N.BerdigaliyevandM.Aljofan,“Anoverviewofdrugdiscoveryanddevelopment,”FutureMedicinal Chemistry, vol. 12, no. 10, Apr. 2020, doi: https://doi.org/10.4155/fmc-2019-0307.
	A. Obergrussberger, S. Friis, A. Brüggemann, and N. Fertig, “Automated patch clamp in drugdiscovery: major breakthroughs and innovation in the last decade,” Expert Opinion on DrugDiscovery,pp. 1–5, Jul.2020, doi: https://doi.org/10.1080/17460441.2020....

