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Abstract: Nervous system drugs play an important role in the drug research and development, and the cognition
related drug become the urgent needs of social development. However, drugs which can regulate cognitive function
are seriously inadequate in clinical supply, and faced frustration in research and development process. In this paper,
a brief overview of the two types of cognition related drugs (drugs affecting normal cognitive function and improving
cognitive dysfunction) were discussed based on the current research status of cognitive pharmacology. The current
research and development of new cognition related drugs focuses on regulating neurotransmitters, targeting A and
Tau proteins, neuroprotection and vascularization, and still requires new research methods and ideas. In this article,
we summed up the research strategies based on the clinical and development of cognition related drugs, especially
for the Alzheimer's disease, then we put forward the task and challenge of cognitive pharmacology development.
We aimed at providing new ideas for researchers to promote the development of cognitive drugs.
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Table 1 Clinical drugs for the treatment of cognitive disorders. AD: Alzheimer's disease; PD: Parkinson's disease; HD: Huntington disease

Classification Common name Mechanism Indication

Acting on neurotransmitters

Cholinergic system Donepezil Inhibit the acetylcholinesterase Improve memory cognitive ability in AD
Tacrine patients
Galantamine
Huperzine A
lvastagmine Inhibit the acetylcholinesterase and Improve memory cognitive ability in AD
Rivastigmine butyrylcholinesterase patients

Treat the memory impairment caused by
traumatic brain injury

Citicoline Choline donor Treat the schizophrenia memory impairment
Choline-L-alfosce- Biosynthesis precursor of acetylcholine Improve memory cognitive ability in AD
rate patients, delay memory loss in patients with
craniocerebral injury or brain stroke

Vasopressin Activate the central nicotinic cholinergic system

Dopamine system Levodopa Dopamine supplementation Improve cognitive decline in PD patients
Carbidopa Peripheral decarboxylase inhibitors which reduce Improve cognitive decline in PD patients
peripheral decarboxylation of levodopa
Modafinil Increase the dopamine release in the brain Promote awakening as a cognitive enhancer

Adrenal system Methylphenidate Inhibit monoamine oxidase; increase the release of

norepinephrine and dopamine

Improve attention deficit in patients with
brain injury, AD and HD

Imipramine Inhibit the reuptake of adrenaline and 5-HT, Improve cognitive awareness in depressed
improving mood patients and obsessive-compulsive patients
Glutamic acid system Memantine Antagonize N-methyl-D-aspartate (NMDA) Improve memory cognitive ability in AD
receptor patients
Antioxidants Selegiline Inhibit the type B monoamine oxidase selectively Improve cognitive decline in PD patients
Melatonin Endogenous antioxidant Improve cognitive impairment caused by

epilepsy and cerebral ischemia
Improve cognitive impairment in patients
with cerebral infarction

Edaravone injection Inhibits lipid peroxidation as free radical scavenger,
thereby inhibiting oxidative damage of brain cells,
vascular endothelial cells, and nerve cells

Cerebrovascular Betahistine Dilatate cardiovascular and cerebrovascular blood ~ Adapted to amnestic mild cognitive
dilating agent vessel, especially vertebral artery system impairment
Vinpocetine Inhibit the cerebral vascular smooth muscle Improve mild cognitive dysfunction
calcium-dependent phosphodiesterase selectively,
dilate the cerebral blood vessels, increase cerebral
blood flow and improve cerebral circulation
Calcium channel Cinnarizine Dilated blood vessels as selective calcium Improve cognitive impairment in patients
antagonist Flunarizine antagonist with schizophrenia
Nimodipine
Nitrendipine

Brain metabolism activator

Ergot base derivative

Dihydroergotoxine

Block alpha receptors, expand blood vessels,

Improve cognitive function in patients

Nicergoline strengthen brain cell metabolism, and enhance with AD, multiple infarct dementia, and
protein biosynthesis schizophrenia
y-Aminobutyric acid Piracetam Activate and protect brain neurons, improve various Improve cognitive function in patients

derivative Pramiracetam types of cerebral hypoxia and brain damage, and

up-regulate glutamate-related receptor function

with AD, multiple infarct dementia, and
schizophrenia

Oxiracetam Exciting ACh, regulate the central glutamate Treat the neurological deficits, memory and
system, activate PKC activity in the hippocampus,  mental disorders caused by brain damage
and promote energy metabolism in brain tissue

Aniracetam Enhance neuronal synaptic phospholipase activity,  Improve cognitive function in patients
increase the formation and transport of brain ATP,  with AD and cerebrovascular disease
increase the synthesis of protein and RNA, and
promote brain utilization of amino acids,
phospholipids, glucose, and oxygen

VitB6 derivative Pyrithioxine Promote glucose and amino acid metabolism in Adapted to memory loss, inattention of AD

the brain, and improve systemic assimilation patients, concussion and encephalitis
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Continued

Classification Common name

Mechanism

Indication

Neurotrophic drugs Ganglioside

As an essential elements of brain nerve
regeneration, mediate the activity of nerve growth

Improve cognitive impairment in patients
with cerebral infarction

factor, form a new rich neural network, repair and
promote the development of brain nerves

Anti-hypoxia drugs Duxaril

allylpiperazine
Neuropeptide Cerebrolysin

peptides in the brain

inflammatory, anti-oxidation and membrane

Increase blood oxygen concentration by

Enhance cholinesterase and adenylate cyclase
activity, increasing the supply of glucose and

Resurrect the spontaneous brain waves in the

Assist in the transport of fatty acids into the

Treat the symptoms associated with
cognitive and chronic sensory nerve
damage in the elderly (excluding AD)
Improve cognitive function in patients
with Alzheimer's and ischemic stroke

Improve memory

Improve cognitive awareness in patients
with Alzheimer's, vascular dementia, and
schizophrenia

Improve memory

Others

Indeloxazine
cerebral cortex, improve memory and
concussion-induced mobility disorders

Ginkgobiloda Improve cerebral blood circulation, anti-
protection

ST-200
mitochondrial matrix

Estrogen

Increase the release of choline acetyltransferase,
reduce AB deposition, regulate glucose metabolism
and cerebral blood flow

Improve memory cognitive ability in AD
patients
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Table 2 Cognition enhancers entering phase I11 clinical trials

Classification

Drug (research and development institution)

Mechanism

Acting on neurotransmitters
Regulate choline
Regulate NMDA
Regulate 5-HT

Targeted tau protein
Targeting Ag amyloid

Acting on secretase

Others

Zanapezil (Takeda)
Neramexane (Merz)
NS-2330 (NeuroSearch)
Lu-AE58054 (Lundbeck)
LMTX™ (TauPx)
Gantenerumab (Roche)
MABT-5102-A (Gnentech)
IVIG (GlaxoSmitkline)
3-APS (Bellus)

EGCG (Charit)
MK-8931 (Merck)
Pioglitazone (Takeda)
Pitavastatin (Kowa)
Simvastatin (Merck)
AC-1204 (Accera)

Acetylcholinesterase inhibitor

NMDA receptor antagonist

5-HT, NA, DA triple reuptake inhibitor
5-HT-6 receptor antagonist

Tau protein aggregation inhibitor

Ap amyloid inhibitor

Decomposition of amyloid plaque

a-Secretase activator
[-Secretase inhibitor
Cholesterol synthesis inhibitor

Glucose stimulant

Table 3  Cognition enhancers entering phase Il clinical trials

Classification

Drug (research and development institution)

Mechanism

Acting on neurotransmitters
Regulate choline

Regulate NMDA
Regulate 5-HT

Rugulate histamine

Rugulate monoamine
oxidase

Regulate GABA
Regulate AMPA

Rugulate Sigma

TC-5619 (Targacent)

DMXB-A (Comentis)

GTS-21 (Athenagen)

EVP-6124 (Envivo)

RG3487 (Roche)

ABT126 (AbbVie)

AZD1446 (Targacept)

ABT560 (AbbVie)

C-1734 (Targacent)

ST101 (Sonexa)

R-Phenserine (Axonyx), NP-61 (Neuropharma)
Bisnorcymserine (QR Pharma)
Dimeben (Medivation)
GSK-239512 (GlaxoSmithkline)
PRX-03140 (Eplx/GlaxoSmithkline)
SB-742457 (GlaxoSmithkline)
AVN101 (Avineuro)
GSK-742457 (GlaxoSmithkline)
PF-05212365/0512377 (Prifer)
ABT-288 (Abbvie)
PF-03654746 (Prifer)
AZD-5213 (AstraZeneca)
Ladostigil (Ladostigil)

RG-1577 (Roche)

Tesofensine (NeuroSearch)
SGS742 (Bristol-Myers Squibb)
Coluracetam (Braincells)
LY-451395 (Lilly)

CX-717 (Cortex)

LX6171 (Lexicon)

NGX267 (Torreypines)
ACP-104 (Acadia)

DAS-431 IV (DrugAbuse Sciences)

a7 nAChR agonist

a7 nAChR antagonist

a42 nAChR agonist

Acetylcholine stimulant

Acetylcholinesterase inhibitor
Butyrylcholinesterase inhibitor

NMDA receptor antagonist, cholinesterase inhibitor
5-HT-3 receptor antagonist

5-HT-4 receptor agonist

5-HT-6 receptor antagonist

Histamine receptor agonist

Brain MAO-A and MAO-B inhibitors, simultaneously
inhibiting AChE and BuChE
Monoamine oxidase inhibitor

Selective GABA-B receptor antagonist
AMPA receptor agonist

Membrane proteins expressed only in the central nervous
system, whose activity is associated with synaptic vesicles
and presynaptic membranes

M, receptor agonist, reducing neurotoxic protein production
Partial agonists of dopamine D, and D, receptors with weak
activation

Dopamine D, receptor agonist
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Continued

Classification Drug (research and development institution) Mechanism

Neurotrophic factor

Neuroprotective agent

Targeted tau protein

Targeting A amyloid

Ap aggregation inhibitor

Targeted vaccine and antibody

Acting onsecretase

Others

T-817MA (Toyama Chenical)

AIT-082 (Neo Therapeutics)
CERE-110 (Ceregene)
ECB-AD (NsGene A/S)
AL-108 (Allon Therapeutics)

MITO-4509 (MitoKor)

Lithium salt (National Institute of
Neurological Diseases and Stroke)

PP1-1019 (Praecis)
BAN2401 (Eisai)
Crenezumab (Genentech)
ARCO029 (Archer)
UB-311 (United Biomedical)
PF-04494700 (Prifer)
PF-04360365 (Prifer)
PBT2 (PranaBiotech)
ELND-005 (Speranaza)
ADO01/02 (Affiris/GSK)
CAD106 (Novartis)
Gantenerumab (Roche)
ACC-001 (Elan)

PF-04360365 (Prifer)

Larenflurbil (Myraid)
Acitretin (TargeMol)
APH0703 (Aphios)
Simvastain (Merck)
Tamibarotene (Toko Hong Kong)
Bryostatin-1 (Agennix)
R0O5313534 (Roche)
MK-8931 (Merck)
Pioglitazone (Takeda)
NIC5-15 (Mount Sinai)
EVP-0962/6124 (En Vivo)
CHF5072

ST-101 (Sonexa Therapeutic)

TTP488 (Transtech)
MEM-1003 (Bayer)
CERE-110 (Ceregene)

Colostrinin (ReGen Taherapeutics)

SAR110894 (Sanofi)

Rilapladib (GlaxoSmithKline)
MSDC-0160 (Metabolic Solutions)
APHO0371 (Aphios)

Protect the brain and supplement the nutrients needed for
brain cells
Nerve growth factor (NGF) stimulator

Cell therapy, coat cell bio-presenting device and secret NGF
Combine microtubule end binding proteins 1 and 3, prevent

neurofibril bundle formation, prevent and repair brain cell death

Affect mitochondrial metabolism, protect nerves, and reduce
beta-amyloid
Glycogen synthase kinase-3/

Ap inhibitor

Advanced glycation end product inhibitor

Metal ion chelating agent

Ap monomer binding, aggregation inhibitor

Induce antibody-specific attack on the N-terminal fragment
of Ag, active immunization

Composed of AS1-6 short peptide conjugated diphtheria
toxin carrier protein CRM197, active immunization
Specific attack on the C-terminal fragment of AB, passive
immunization

Selectively reduce the amyloid plaque

a-Secretase activator

B-Secretase inhibitor

y-Secretase modulator

CAM kinase stimulant, activate T-type voltage-gated
potassium channels

Advanced glycation end product receptor (RAGE) inhibitor
Phosphodiesterase PDE4 inhibitor

Delivery of the nerve growth factor (NGF) gene in vivo by
an adeno-associated viral vector (AAV) delivery system
The antibody-rich product derived from the milk component
secreted by the first birth mother, dissolving the gelatinous
fiber plaque in the brain

H3 antagonist

LP-PLA2 antagonist

mTOT modulation insulin sensitizer

Protein kinase C stimulator
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