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Table S1. Neuroprotective effects of Sigma1R ligands in in vitro and in vivo models of neurodegenerative diseases. 

 

Compound Description 
 

Pathology 
 

Experimental model Effects of the compound 
Reference 

 

 
 

Donepezil 

 
 
 
 

Sigma1R agonist, 
аcetylcholinesterase 

inhibitor 
 

 
 

AD 

Mice injected i.c.v. with 
Aβ25-35 peptide 

Anti-amnesic and neuroprotective effects due to blocking of lipid 
peroxidation in the hippocampus. Doses and route of administration: 0.5 

and 1 mg/kg i.p. 20 min before the test on day 7-8 after Aβ25-35. 
[1] 

Prevented the Aβ25-35-induced spontaneous alternation deficits or passive 
avoidance deficits. Doses and route of administration: injected at 0.5 
mg/kg i.p.20 min before the peptide (9 nmol ICV), 7 days before the 
measure of spontaneous alternation and 8 days before the passive 

avoidance training, retention being tested after 24 h.  

[2] 

Mouse forebrain 
mitochondria 

incubated with Aβ1-42 

peptide 

Attenuates Aβ1–42-induced alteration in ROS production (1 and 3 µM). [3] 

   
Rat cortical neuronal 
cells incubated with 

Aβ42  

Recovers PP2A activity in a concentration dependent manner (0.1, 1, 10, 
and 100 µΜ for 24h, followed by 20µΜ Aβ42 for 6h). Regulates PP2A 

methylation/demethylation (pre-treatment with 10µM). Affects the level 
of tau phosphorylation at S-396 sites (pre-treatment with 10µM). 

[4]  

   
 
 
 
 
 
 
 
 
 
 
 
 

Antiamnestic and neuroprotective effects. Doses and route of 
administration: 1 mg/kg i.p. 20 min before the test on day 7-8. Effects of 
PRE-084 were blocked with BD-1047 at a dose of 0.5–1 mg/kg i.p. 20 min 

before the test on day 7-8. 

[1] 

   

Prevented the Aβ25-35-induced spontaneous alternation deficits or passive 
avoidance deficits. Doses and route of administration: injected at 0.3 
mg/kg i.p.20 min before the peptide (9 nmol ICV), 7 days before the 
measure of spontaneous alternation and 8 days before the passive 

avoidance training, retention being tested after 24 h. 

[2] 

   

Increases mitochondrial respiration rates. Prevents Aβ25–35-induced 
increases in lipid peroxidation levels. Decreases Bax/Bcl-2 ratio and 

cytochrome C release into the cytosol, thus preventing the mitochondrial 
respiratory dysfunction and resulting oxidative stress and apoptosis. 

[5] 
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Mice injected i.c.v. with 
Aβ25-35 peptide 

Doses and route of administration: 0.5 mg/kg i.p. 20 min before Aβ25–35, 7 
days before sacrifice. The effects were blocked by BD-1047 10 mg/kg i.p. 

administered simultaneously with PRE-084. 

PRE-084 Sigma1R agonist 

 
AD 

 

Blocks Aβ25–35-induced recognition memory deficits. Prevents alterations 
in kinase activity (Akt, GSK-3b) and Tau hyperphosphorylation. 

Attenuates the increase in Aβ1–42 content. Doses and route of 
administration: 0.5 and 1 mg/kg i.p. 20 min before the Aβ25–35 or sc.Aβ 

i.c.v. injection. 

[6] 

Protects pyramidal cells of hippocampal CA1 region. Doses and route of 
administration: 1 mg/kg i.p. once daily on 1-7 days after Aβ25-35 injection. 

[7]  

Enhances locomotion. Doses and route of administration: 0,3, 1, 3 mg/kg 
i.p. 30 min before the training and 7 days after i.c.v. inj. with Aβ25-35 

peptide. Enhances learning. Doses and route of administration: 1 mg/kg. 
i.p., 30 min before the training and 14 days after i.c.v. inj with Aβ25-35 

peptide. Effects were blocked by haloperidol at 0,03 and 0,1 mg/kg and 
BMY-14802 at 10 mg/kg i.p. 

[8]  

Mice injected i.c.v. with 
Aβ1-42 peptide 

Stimulates hippocampal cell proliferation and differentiation. Reduces 
Aβ1–42-induced astrogliosis. Doses and route of administration: 1 mg/kg 

i.p. daily between postsurgery days 7-12. 
[9] 

Mouse forebrain 
mitochondria 

incubated with Aβ1-42 

peptide 

Weakens Aβ1–42-induced increase in ROS at concentration higher than 1 
µM, by preventing decrease in complex I (10 µM) and IV (1 and 10 µM). 

NE-100 failed to affect ROS levels and complex I and IV activity. Prevents 
the Aβ1–42-induced decrease of respiration control ratio at 1 µM. NE-100 

and progesterone failed to affect respiration control ratio or even 
worsened it with NE-100 at 10 µM. 

[3] 

Rat cortical neurons 
incubated with Aβ25-35 

peptide 

Reduces neuronal death (10 µM 24 h). Decreases levels of Bax in cortical 
neurons (10 µM 24 h), NE-100 (5 µM) reverses this effect. 

[10] 

 
 

PD 

MPTP mouse model 

Reduces loss of DA neurons. Restores motor ability. Doses and route of 
administration: 1mg/kg i.p. 3 days in advance, and MPTP was 

administered from the fourth day. Restores MPTP-induced damage to 
mitophagy activity in the SNc in a concentration-dependent manner 

Doses and route of administration: 0.1 µM, 1 µM or 10 µM for 1 h.  

[11] 
 

 
 

Restores motor activity. Increases density of dopaminergic fibrils in the 
most denervated striatal regions. Increases DA levels, upregulates 

[12] 
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6-OHDA mouse model neurotrophic factors (BDNF and GDNF) and their downstream effector 
pathways (extracellular signal regulated kinases 1/2 and Akt). Reduces 

microglial activation in substantia nigra and striatum. Doses and route of 
administration: 0.3 or 1 mg/kg injected s.c for 7 or 35 days, starting on the 

same day as 6-OHDA lesion.  
Normalizes motor function. Prevents decrease of DA in the striatum. 

Doses and route of administration: 1.0 mg/kg i.p. daily for 14 days 
starting 30 minutes after the surgery. Pre-administration of BD-1047 at 3.0 

mg/kg 30 min prior agonist abolished the action of PRE-084.  

[13] 
 

  

Facilitates motor behavior. Restores the intrastriatal DA content. Doses 
and route of administration: 1.0 mg/kg daily i.p. for 14 days starting 30 

minutes after the surgery. Pre-administration of BD-1047 at 3.0 mg/kg 30 
min prior agonist abolished the action of PRE-084. 

[14] 

ALS 
Transgenic hSOD1 

p.G93A mice 

Restores MAM disfunctions, preventing the disruption of the Sigma1R–
IP3R3 interaction. Doses and route of administration: 0.25 mg/kg i.p., 3 

times per week from postnatal day 35 to 95. 
[15] 

Reduces MN death in vitro in a dose-dependent manner (3 and 30 µM). 
The antagonist BD-1063 (3 and 30 µM) also prevents MN death, with a 

highest effect at 3 µM. Preserves neuromuscular function, promotes MN 
survival and reduces microglial reactivity (0.25 mg/kg i.p.). 

[16] 

Improves spinal motoneuron function. Improves locomotor performance. 
Induces protein kinase C specific phosphorylation of the NR1 subunit of 

NMDA receptor. Reduces microglial immunoreactivity. Prolongs 
survival of mice. Doses and route of administration: 0.25 mg/kg i.p. daily 
during 8 or 4 weeks. Coadministration of BD-1036 at 0.25 mg/kg i.p. daily 

during 8 weeks reverted the improvement. 

[17] 

 
NSC-34 cells expressing 

p.P56S VAPB 

Reduces mutant VAPB aggregation in a dose-dependent manner and 
facilitates the degradation of soluble mutant VAPB without 

affecting the normal level of wild-type proteins (24 h incubation with 20 
and 50 µM). Restores mitochondrial activity (24 h incubation with 20 

µM). 

[18] 

HD 

PC6.3 neuronal cells 
overexpressed of WT 

and mutant huntingtin 
proteins 

Induces expression of Sigma1R protein reduced by  
mutant huntingtin proteins. Increases cell survival by counteracting 

caspase-3 and caspase-12 activation. Increases the level of cellular 
antioxidants by activating the NF-kB pathway and reduces ROS. 

[19] 
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Increases the calpastatin levels, involved in the regulation of oxidative 
stress (0.3 µM PRE084 was added 4 h after transfection). 

 
 
 
 
 

SA4503 

 
 
 
 
 

Sigma1R agonist 

AD 
Mice injected i.c.v. with 

Aβ25-35 peptide 

Enhances locomotion. Doses and route of administration: 0,3 mg/kg i.p.  
30 min before the training and 7 days after i.c.v. inj. with Aβ25-35 peptide. 
Enhances learning. Doses and route of administration: 0,3 mg/kg i.p. 30 
min before the training and 14 days after i.c.v. inj with Aβ25-35 peptide. 
Effects were blocked by haloperidol at 0,03 and 0,1 mg/kg and BMY-

14802 at 10 mg/kg i.p.. 

[8]  

  ALS 
Transgenic hSOD1 

p.G93A mice 

Improves motor function and preserves neuromuscular junctions. 
(0.25 and 1 mg/kg i.p.). Prevents motoneurons death (3 and 30 µM). 

Reduce microglial reactivity (0.25 mg/kg i.p.). 
[16] 

 
 

AF710B 
(aka ANAVEX 3-71) 

 
Sigma1R agonist, 

M1 agonist 

 
 
 

AD 

Transgenic rats 
express the human APP 
gene carrying both the 
Swedish and Indiana 

mutations 

Reverses cognitive deficits. Reduces AD-like amyloid pathology by 
decreasing amyloid plaques, insoluble and soluble cortical Aβ42 levels. 

Possesses anti-inflammatory effect reducing cortical IL-10  
mRNA expression levels. Displays synaptogenic activity by restoring 

both mRNA expression and protein levels of synaptophysin. Doses and 
route of administration: chronic treatment with 10 µg/kg orally daily for 

4.5 months was initiated in postplaque 13-month-old Tg rats and 
interrupted 5 weeks before behavioral testing. 

[20] 
 

3xTg-AD mice 
 

Mitigates cognitive impairments. Decreases BACE1, GSK3β activity, 
p25/CDK5, neuroinflammation, soluble and insoluble Aβ40, Aβ42 plaques 

and neurofibrillary tangles. Doses and route of administration: 10 
µg/kg/day i.p. for 2 months, from 10 to 12 months of age. 

[21] 

ANAVEX1-41, 
ANAVEX3-71 

Sigma1R agonist, 
muscarinic 

acetylcholine 
receptors ligand 

AD 

Mouse forebrain 
mitochondria 

incubated with Aβ1-42 
peptide 

Weakens Aβ1–42-induced increase in ROS (ANAVEX1-41 at 1 and 3 µM, 
ANAVEX3-71 at 0,3 µM) by attenuating decrease in complex IV activity 

(ANAVEX1-41 and ANAVEX3-71 at 1 and 10 µM). 
[3] 

ANAVEX2-73 

Sigma1R agonist, 
muscarinic 

acetylcholine 
receptors ligand 

AD 
Mice injected i.c.v. with 

Aβ25-35 peptide 

Blocks recognition memory deficits. Blocks the Aβ25–35-induced increase in 
Aβ1–42 and C99 levels in the hippocampus. Blocks Tau phosphorylation. 

Doses and route of administration: 0,3 and 1 mg/kg i.p. 
[6] 

Restores normal respiration rates in mitochondria. Prevents Aβ25–35-
induced increases in lipid peroxidation levels, (the effect was blocked by 
BD1047 at 10 mg/kg), Bax/Bcl-2 ratio and cytochrome c release into the 
cytosol, thus preventing the mitochondrial respiratory dysfunction and 

[5] 
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resulting oxidative stress and apoptosis. Doses and route of 
administration: 0.3 and 1 mg/kg i.p. injected 20 min before Aβ25–35. 

   

Prevented the Aβ25-35-induced spontaneous alternation deficit. Doses 
and route of administration: injected at 0.3 mg/kg 20 min before the 

peptide (9 nmol ICV), 7 days before the measure of spontaneous 
alternation and 8 days before passive avoidance training, retention being 

tested after 24 h 

[2] 

  
 

AD 

Aβ1-42 toxicity in vitro 
(48 h) 

Prevents loss of mushroom spines from Aβ1-42 oligomer toxicity in mice 
hippocampal cultures (100 nM 16 h). Reverses Aβ1-42-induced impairment 

of LTP in acute mice hippocampal slices (30 nM). 
[22] 

  
Transgenic PS1-KI 

(p.Met146Val) mice 
hippocampal neurons  

Rescued mushroom spines in PS1-KI cultures (100 nM 16 h). NE-100 and 
BD-1047 blocked the rescue of mushroom spines. 

[22] 

Pridopidine 

Sigma1R agonist, D2 
receptors antagonist, 

serotonin 5-HT 
receptors and α2-

adrenoceptors ligand 

PD 

6-OHDA mouse model 

Recovers motor activity. Increases striatal DA fibers density. Upregulates 
neurotrophic factors (GDNF and BDNF), activates ERK1/2 in the 

striatum. Doses and route of administration: 6-OHDA lesions followed 
by a 35-day treatment with 0.3 mg/kg pridopidine s.c. 

[23] 

6-OHDA rat model 

Decreases L-DOPA-induced sensitized locomotor activity. Doses and 
route of administration: 12 days after 6-OHDA inj. apomorphine test was 
produced, on the following day inj. of L-DOPA+25 µmol/kg pridopidine 

twice a day s.c. was started for either 7, 14, 21 days. 

[24] 

ALS 
Transgenic hSOD1 

p.G93A mice 

Improves motor activity in the pole test. Doses and route of 
administration: pridopidine was released through the osmotic pump for 

4 weeks, 3.0 mg/kg/day. 
[25] 

 
 
 
 
 
 

HD 
 

R6/2 transgenic mice 
expressing exon 1 of 

human Htt with 
approximately 160 ±10 

(CAG) repeats 

Improves motor activity in pre-symptomatic and symptomatic animals. 
Reduces the size of single mutant huntingtin (mHtt) aggregates in the 

striatal tissues at the end of the treatment. Doses and route of 
administration: 5 mg/kg i.p. was administered to pre-symptomatic mice 
starting at week 5 to week 11 and for symptomatic animals starting from 
week 7 to week 9 and 1 week of daily administration (6 mg/kg) at week 

10. 

[26] 
 

Immortalized mouse 
striatal knock-in cells 

expressing endogenous 
levels of wild-type 

Shows neuroprotective effects by 
reducing apoptosis and enhancing phosphorylation state of prosurvival 

kinase ERK (15µM). 

[26] 
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(STHdh7/7) or mHtt 
(STHdh111/111) 

HEK 293 cells were 
transfected for the 
expression of myc-
Htt96Q STHdhQ7/7 
cells are transfected 

with either Htt96Q or 
Htt20Q constructs 

Reduces mHtt-induced ER stress (150 µM starting at 4 h till 24 post 
transfection). Increases the sequestration of mutant huntingtin (mHtt) 

into insoluble aggregates. 
 

[27] 

Primary neurons from 
YAC128 HD mice 

expressing the mutant 
human HTT gene 

Induces mitochondrial functions by preventing the disruption of ER- 
mitochondria contact sites and improving co-localization of IP3R and its 

chaperone Sigma1R with mitochondria (incubation for 24 h at 1 µM). 
Improves mitochondrial anterograde transport (at 1 µM). Reduces 

mitochondrial ROS levels by normalizing mitochondrial complex activity 
(pretreated at 5 µM before H2O2). Improves motor coordination (30 

mg/kg/day orally 45 days). 
[28] 

Lymphoblasts derived 
from HD patients 

incubated with 0.1 mM 
H2O2 

Restores mitochondrial membrane potential (administered 24 h before 
H2O2 at 1 µM) 

  

AD 

Rats injected i.c.v. with 
Aβ1-40 peptide 

Ameliorates learning deficits. Prevents granule cell loss in the dentate 
gyrus of the hippocampus. Doses and route of administration: 8.4 

mg/kg/day, p.o. 1 h before the training/testing time from the first day of 
Aβ infusion until the end of the experiment, during 1-5 weeks. 

[29] 

Rats injected i.c.v. with 
Aβ1-40 peptide 

Ameliorates learning deficits. Induces hippocampal neurogenesis. Doses 
and route of administration: treatment was started 4 weeks after Aβ 

infusion at 8.4 mg/kg/day, p.o during 5 or 6 weeks.  
[30] 

T-817 MA Sigma1R agonist 

Coculture of rat cortical 
neurons with glia 

incubated with Aβ1-42 

peptide 

Attenuates neurotoxicity (0.1 and 1 µM 48 h). [31] 

  
Tau 

pathology 
(AD, PD) 

Transgenic mice 
expressing mutation 

p.P301L of human tau 
(P301L mice) 

Inhibits neuronal degeneration and improves motor and cognitive 
impairments by preventing the progression of motor deficit, loss of spinal 
cord motor neurons and attenuating the spatial memory impairment and 

the reduction in synaptic terminal density in the hippocampal dentate 

[32] 
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gyrus. T-817 MA was dissolved in distilled water at concentrations of 0.21 
and 0.7 mg/mL, and administrated ad libitum drinking. 

Fluvoxamine 
Sigma1R agonist, 

selective serotonin 
reuptake inhibitor 

AD 

SK-N-MC neuronal 
cells 

 
 

Decreases y-secretase activity of the APP (46 nM NE-100 at 25 nM 
abrogated this effect). 

[33] CHO-AβPP cells 
 
 

Regulates APP processing in CHO-APP cells: decreases Aβ levels (at 10 
µM) due to inhibition of y-secretase activity and total protein level (at 100 

µM). 
J20 amyloidogenic 

mouse model 
 

Improves memory function. Doses and route of administration: 8 months 
at dose of 10 mg/kg/day. 

PD 
Maternally separated + 

6-OHDA rat model 

Improves motor function. Decreases basal plasma corticosterone and 
lipid peroxidation levels. Elevates DA concentration in the prefrontal 

cortex. Doses and route of administration: 25 mg/kg/day i.p. from PND 
29-59. 

[34] 

Fluoxetine 

Sigma1R agonist, 
selective serotonin 
reuptake inhibitor 

 

AD 

Mice injected i.c.v. with 
amyloid oligomers 

Prevents the over-expression of inducible nitric oxide synthase (iNOS) 
and NADPH oxidase 2 (Nox2). Restores the mRNA expression of 

glutathione peroxidase 1 (Gpx1) antioxidant enzyme. Doses and route of 
administration: 10 mg/kg/day i.p. for a total of 21 to 26 days starting from 

7 days before Aβ i.c.v injection. [35] 
Mixed cultures of 

cortical cells treated 
with Aβ oligomers (2 

µM) for 48 h 

Neuroprotective effect at a concentration of 1µM. 

AD-like pathology 
induced under chronic 
constant light regime in 

rats 

Improves motor activity. Protects against oxidative stress damage. 
Upregulates expression of molecular markers of circadian rhythm. 

Rescues Aβ1−42 upregulation and AD-related genes dysregulation. Doses 
and route of administration: 5 mg/kg/day for 4 months. 

[36] 
 

PD 

 
 
 
 
 
 

Prevents degeneration of nigrostriatal DA neurons and increases striatal 
DA levels. Partially recovers motor activity. Protects against oxidative 
damage by inhibition of expression of proinflammatory cytokines and 
iNOS, and attenuating microglial NADPH oxidase activation, reactive 

oxygen species/reactive nitrogen species production. Doses and route of 
administration: the fluoxetine treatment was done through injection of 

[37] 
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MPTP mouse model various doses 2.5 mg/kg/single/day, 5 mg/kg/single/day, 5 
mg/kg/twice/day, 10 mg/kg/single/day into the peritoneum at the 

indicated time points, the first injection was 12 h after the last MPTP 
injection. 

  

Reduces loss of dopaminergic neurons. Ameliorates motor impairment. 
Prevents DA depletion in the striatum. Reduces dopaminergic 

neurodegeneration and microglial activation in the nigrostriatal pathway. 
Upregulates neurotrophic factors. Ameliorates motor deficit. Doses and 

route of administration: 20 mg/kg/day i.p. during 3 weeks, then MPTP 20 
mg/kg × 3 times was injected. Fluoxetine was further injected for 1 week 

after the MPTP injection. 

[38] 
 

  6-OHDA rat model 

Improves cognitive deficits by tuning oscillatory activities in the 
hippocampus. Doses and route of administration: treatment was started 4 

and 7 weeks after 6-OHDA inj. at a dose 30 mg/kg, i.p. 2 h before 
behavioral tests. 

[39] 

  HD 

R6⁄1 transgenic mice 
expressing exon 1 of 

human Htt with 
approximately 115 

(CAG) repeats 

Improves cognitive function. Reduces deficits of neurogenesis, volume 
loss in the dentate gyrus. Reverses a depressive phenotype. Doses and 

route of administration: 10 weeks treatment with 20 mg/kg/day i.p. 
[40] 

 
 
 
 
 
 
 
 
 
 
 
 

Imipramine 

 
 
 
 
 
 
 
 
 
 
 
 
 

AD 
Mice injected i.c.v. with 

Aβ25-35 peptide 

Prevents memory deficits. Demonstrates anti-inflammatory and 
neuroprotective effects. Inhibits the TNF-increase in the frontal cortex. 

Decreases the elevated levels of Aβ both in frontal cortex and 
hippocampus by preventing the decrease of CTFs in the cortex and 

increase of APP in the hippocampus. Doses and route of administration: 
treatment was started a day after Aβ 25-35 injection at a dose of 10 mg/kg 

i.p., the effects were obtained after 9 and 10-14 days of treatment.  

[41] 

PD MPTP mouse model 

Reduces dopaminergic neurodegeneration by suppressing the loss of 
dopaminergic neurons in the substantia nigra and preventing the 

depletion of DA in the striatum. Reduces microglial activation in the 
nigrostriatal pathway. Ameliorates motor deficit. Doses and route of 

administration: 20 mg/kg/day i.p. during 3 weeks, then MPTP 20 mg/kg × 
3 times. Imipramine was further injected for 1 week after the i.p. MPTP 

injection. 

[38] 
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Sigma1R agonist, 
selective serotonin 
reuptake inhibitor 

 Rats injected s.c. with 
rotenone.  

Restores motor function. Prevents neuronal degeneration: Restores 
striatal monoamines and brain derived neurotrophic factor levels; 

Reduces oxidative damage, microglial activation as well as expression of 
proinflammatory cytokines and inducible nitric oxide synthase. Doses 

and route of administration: 10 mg/kg, i.p. daily for 35 consecutive days 
starting 2 weeks prior to rotenone administration. On the 15th day from 
the start of the experiment, rats received rotenone 1.5 mg/kg 1 hour after 

imipramine every other day for 3 weeks for a total of 11 injections. 

[42] 
 

HD 
Rats injected i.p. with 
3-nitropropionic acid 

(3-NP) 

Improves motor function. Attenuates lipid peroxidation, nitrite 
concentration. Restores SOD and catalase enzyme activities. Restores 
mitochondrial complex enzyme II and mitochondrial redox activity. 

Doses and route of administration: 20 mg/kg p.o. followed by 3-NP 10 
mg/kg, i.p. for 14 days. 

[43] 

OZP002 
Sigma1R 

positive modulator 
AD 

Mice injected i.c.v. with 
Aβ25-35 peptide 

 

Prevents scopolamine-induced learning deficits. Decreases ROS levels, 
lipid peroxidation, Bax, TNFα and IL-6 levels. Prevents reactive 
astrogliosis and microgliosis in the hippocampus. Upregulates 

synaptophysin level and choline acetyltransferase activity. Doses and 
route of administration: injected i.p. once 20 min before the Aβ25-35 

peptide (9 nmol i.c.v.), 8 days after animals were produced to tests and 
then sacrificed for biochemical analyses. 

[44] 

Tg2576 mice 
overexpressing APPSwe 

Prevents learning deficits. Decreases lipid peroxiidation, Bax and TNFα 
levels. Doses and route of administration: 3 times a week 2 mg/kg i.p. 

during 2 months. 
 
 
 
 
 
 
 
 
 
 
 

Afobazole 

 
 
 
 
 
 
 
 
 
 
 

AD 

Rat cortical neurons 
incubated with Aβ25-35 

peptide 
 

Decreases neuronal Ca2+ dyshomeostasis (24 h incubation at 100 µM and 
12 h incubation at 100µM, BD1047 at 10 µM blocked effect of afobazole). 
Reduces NO production (24 h incubation at 100 µM). Reduces neuronal 

death (72 h incubation at 100 µM). Inhibits the upregulation of the 
proapoptotic gene product Bax and caspase-3 (24 h incubation at 100 

µM), preventing long-term downregulation of the antiapoptotic protein, 
Bcl-2 (48 h incubation at 100 µM). 

[45] 

Rat primary cultures of 
microglia incubated 
with Aβ25-35 peptide 

Decreases microglial activation, reduces membrane ruffling (10 min 
incubation at 30 µM) and cell migration (migration was permitted during 
2 h, afobazole was effective at 10 µM. BD-1047 at 10 µM blocked the effect 
of afobazole at 30 µM). Decreases microglial cell death (72 h incubation at 
30 µM) by downregulation of expression of the proapoptotic protein Bax 

[46] 
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Sigma1R agonist, 
NQO2 and MAO-A 

inhibitor 

and caspase-3 (24 h incubation at 30 µM). Moderately increases Bcl-2 (24 
h incubation at 30 µM). Normalizes intracellular calcium level (24 h 

incubation at 30 µM). 

PD 6-OHDA mouse model 

Normalizes motor function. Prevents decrease of DA in the striatum. 
Prevents the loss of TH + neurons in the substantia nigra. Doses and route 

of administration: 2.5 mg/kg daily i.p. for 14 days starting 30 minutes 
after the surgery. Pre-administration of BD-1047 at 3.0 mg/kg 30 min 

prior agonists abolished the action of afobazole. 

[13] 
 

Prevents a decrease in the DA level. Doses and route of administration: 
2.5 mg/kg for 14 days starting 30 min after the 6-OHDA injection. 

[47] 

Facilitates motor behavior. Restores the intrastriatal DA content. Doses 
and route of administration: 2.5 mg/kg daily i.p. for 14 days starting 30 

minutes after the surgery. Pre-administration of BD-1047 at 3.0 mg/kg 30 
min prior agonists abolished the action of afobazole. 

[14] 
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