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Categorization Natural products In vivol Range of dosage References
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Protein identity Accession Sequence Mwe Variation

Gl no. Coverage (%) ratio®
12 histidine triad nucleotide-binding protein 1 33468857 204 202 641 137768 +201
13 fatty acid-binding protein 6754450 292 382 615 151373 +224
53 tubulin 34740335 6.65 202 481 501513 =217
208 pyruvate dehydrogenase E1 component 6679261 281 1003 849 | 431986 +268
subunit a (PDHEIa)
w | peroxiredoxin-6 6671549 07 903 596 248264 +233
331 cathepsin B 309152 143 02 551 w96 -210
488 isocitrate dehydrogenase 1236984 155 402 889 587491 +202
669 dihydropyrimidinase-related protein 2 40254595 386 1502 59 | 622781 -224
(DRP-2)
990 dihydrolipoamide succinyltransferase, | 21313536 267 802 910 489945 +266
mitochondrial

1019 dihydropyrimidinase-related protein 5 [ 12746424 28 w2 66 asier | +2.12
1197 peptidyl-prolyl cis-trans isomerase NIMA- 20139259 384 1083 7.97 | 179712 +301

interacting 1 (Pin 1)

1377 voltage-dependent anion-selective channel 6755963 365 1803 886 307553 -308
protein 1 (VDACI)

‘Spot numbers correspond to those shown in Figure 3B.
"pl, isoclectric point.
MW, molecular mass.

‘+* and “-" represent “upregulation” and “downregulation”, respectively. FDR-adjusted p < 0.05.





OPS/images/fphar-16-1554168/fphar-16-1554168-t004.jpg
Protein identity Accession Sequence Mwe Variation

Gl no. Coverage (%) ratio®
135 carbonic anhydrase 2 157951596 349 503 654 | 290323 -225
173 pyruvate dehydrogenase E1 component 6679261 204 503 | 849 | 431986 +241
subunit a (PDHEIa) |
270 malate dehydrogenase [ 254540027 217 w02 616 365109 +207
369 cathepsin B 309152 343 1602 551 | 372796 -313
426 a-enolase 158853992 276 883 670 476181 +254
77 dihydropyrimidinase-related protein 2 40254595 335 1102 593 | 622781 -221
(DRP-2)
987 voltage-dependent anion-selective channel 6755963 502 | 24| s | 7553 -252

protein 1 (VDACI)

1101 peptidyl-prolyl cis-trans isomerase NIMA- 20139259 543 1502 | 7.97 | 179712 +2.19
interacting 1 (Pin 1)

1271 cofilin-2 6671746 189 202 812 187095 -296

‘Spot numbers correspond to those shown in Figure 3D.
°pl, isoelectric point.

‘MW, molecular mass.

 rooroaint Sapnerl i il Showarceaation”, sapectwly Bl adineed 5 2 08,
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Function

Energy metabolism

Neuronal structure and protein trafficking

Inflammatory and oxidative response

AB and Tau process

Others

|
|
|
|
|

Identified proteins

VDACI; PDHEI; D-lactate dehychgenase, mitochondrial; malate dehydrogenase; a-
enolase; y-enolase; triosephosphate isomerase; isocitrate dehydrogenase; dihydrolipoamide
succinyltransferase, mitochondrial

DRP-2; cofilin-2; tubulin; dihydropyrimidinase-related protein 5; dynamin-1; histidine triad
nucleotide-binding protein 1; carbonic anhydrase 2; fatty acid-binding protein

peroxiredoxin-6; stress-70 protein; ezrin, astrocytic phosphoprotein FEA-15 isoform 2; glial
fibrillary acidic protein

Pin 1; cathepsin B

pyridoxal kinase
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Protein identity Accession Sequence
Gl no. Coverage (%)

16 astrocytic phosphoprotein FEA-15 isoform 2 21426847 366 402 480 150540 -201
190 peroxiredoxin-6 6671549 56.1 1103 596 248264 +266
203 malate dehydrogenase 254540027 309 1302 616 | 365109 -243
246 pyruvate dehydrogenase E1 component 6679261 257 803 849 431986 -201

subunit a (PDHEIa)

289 cathepsin B 309152 28 702 551 372796 +322
606 glial fibrillary acidic protein isoform 1 196115327 477 2883 531 493642 +334
glial fibrillary acidic protein isoform 2 84000448 165 2883 514 498997
716 dihydropyrimidinase-related protein 2 40254595 234 602 | 593 | 622781 +212

(DRP-2)
757 y-enolase 7305027 276 903 484 472963 -227
1044 peptidyl-prolyl cis-trans isomerase NIMA- 20139259 579 1802 7.97 | 179712 -275
interacting 1 (Pin 1)
1141 ezrin 83921618 126 802 576 694063 +216
1156 voltage-dependent anion-selective channel 6755963 168 903 886 307553 +278
protein 1 (VDACI)

‘Spot numbers correspond to those shown in Figure 3A.
"pl, isoelectric point.
‘MW, molecular mass.

oy
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“Spot numbers correspond to those shown in Figure 3C.

"pl, isoclectric point.

‘MW, molecular mass.
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Protein identity Accession Sequence Mwe Variation
Gl no. Coverage (%) ratio?
125 pyruvate dehydrogenase E1 component 6,679,261 239 602 849 431986 -221
subunit a (PDHEIa)
206 triosephosphate isomerase 226958349 267 1003 474 | 321925 -203
326 cathepsin B 309152 405 1402 551 | 372796 +3.69
643 dibydropyrimidinase-related protein 2 40254595 29.1 703 593 622781 +232
(DRP-2)
906 peptidyl-prolyl cis-trans isomerase NIMA- 20139259 466 1202 797 | 179712 -245
interacting 1 (Pin 1)
948 pyridoxal kinase 26006861 129 302 586 350150 -256
991 cofilin-2 6671746 189 302 812 187095 +249
1073 D-lactate dehydrogenase, mitochondrial 23506790 135 402 6.16 | 51847.6 -2.06
1217 dynamin-1 116063570 303 1803 7.61 | 972837 -277
1280 voltage-dependent anion-selective channel 6755963 610 3283 886 307553 +382
protein 1 (VDACI)
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Metabolites Formula CAS n Extraction method References
p-Asarone CiaHicO3 5273-86-9 Hydro-distillation Yan et al. (2020a)
a-Asarone CiaHi0y 2883-98-9 Hydro-distillation Yan et al. (2020a)

cis-Methyl isoeugenol CH,,0, 6380-24-1 Hydro-distillation Yan et al. (2020a)
trans-methylisoeugenol CH,,0; 6379722 Hydro-distillation Yan et al. (2020a)
y-Asarone CiaHi0y 5353-15-1 Hydro-distillation Yan et al. (2020a)
Methyl eugenol 93152 Hydro-distillation Yan et al. (2020a)
Elemicin 487-11-6 Hydro-distillation Yan et al. (20202)
o-Cymene 527-84-4 Hydro-distillation Yan et al. (2020a)
Estragole 140-67-0 Hydro-distillation Yan et al. (2020a)
Aristolone CisHz0 25274-27-5 Hydro-distillation Yan et al. (20202)
Aihydroagarofuran CisHaO 5956-09-2 Hydro-distillation Yan et al. (2020a)
Isocalamendiol CisHac02 25330-21-6 Hydro-distillation Yan et al. (2020a)
a-Cadinol CisHa0 481345 Hydro-distillation Yan et al. (2020a)
tau-Cadinol CisHa0 5937-11-1 Hydro-distillation Yan et al. (2020a)
Dehydroxy isocalamendiol CisHzi0 1005276-30-1 Hydro-distillation Yan et al. (2020a)
Viridiflorol CisHa0 552023 Hydro-distillation Yan et al. (2020a)
Spathulenol CisHaO 6750-60-3 Hydro-distillation Yan et al. (2020a)
Germacrene D-4-ol CisHa0 74841-87-5 Hydro-distillation Yan et al. (2020a)
Eremophila ketone CisHz10 158930-41-7 Hydro-distillation Yan et al. (2020a)
Elemol CisHaO 639-99-6 Hydro-distillation Yan et al. (2020a)
a-Calacorene CisHao 21391-99-1 Hydro-distillation Yan et al. (2020a)
a-Panasinsen CisHa 56633-28-4 Hydro-distillation Yan et al. (2020a)
Isoshyobunone CisHz10 21698-46-4 Hydro-distillation Yan et al. (2020a)
6-Cadinene 483-76-1 Hydro-distillation Yan et al. (2020a)
Shyobunone CisHaiO 21698-44-2 Hydro-distillation Yan et al. (2020a)
Germacrene D CisHay 317819-80-0 Hydro-distillation Yan et al. (2020a)
y-Muurolene 30021-74-0 Hydro-distillation Yan et al. (2020a)
a-Acoradiene 28400-13-7 Hydro-distillation Yan et al. (20202)
a-Caryophyllene CisHay 6753-98-6 Hydro-distillation Yan et al. (2020a)
Calarene CisHa 17334-55-3 Hydro-distillation Yan et al. (20200)
p-Caryophyllene 87-44-5 Hydro-distillation Yan et al. (2020a)
Longifolene 475207 Hydro-distillation Yan et al. (2020a)
$-Elemene 515-13-9 Hydro-distillation Yan et al. (2020a)
a-Patchoulene 560-32-7 Hydro-distillation Yan et al. (2020a)
Longicyclene 1137128 Hydro-distillation Yan et al. (2020a)
a-Longipinene 5989-08-2 Hydro-distillation Yan et al. (2020a)
6-Elemene 20307-84-0 Hydro-distillation Yan et al. (2020a)
a-Terpineol 98-55-5 Hydro-distillation Yan et al. (2020a)
p-Cedrene 546-28-1 Hydro-distillation Yan et al. (2020a)
Terpine-4-ol 562-74-3 Hydro-distillation Yan et al. (2020a)
endo-Borneol 464-45-9 Hydro-distillation Yan et al. (2020a)
2-Bornanone 464-49-3 Hydro-distillation Yan et al. (2020a)
Linalool 78706 Hydro-distillation Yan et al. (20202)
y-Terpinene 99-85-4 Hydro-distillation Yan et al. (2020a)
Eucalyptol 470-82-6 Hydro-distillation Yan et al. (2020a)
d-Limonene 138-86-3 Hydro-distillation Yan et al. (2020a)
a-Terpinene 99-86-5 Hydro-distillation Yan et al. (20202)
B-Pinene 127-91-3 Hydro-distillation Yan et al. (2020a)
Camphene 79925 Hydro-distillation Yan et al. (2020a)
a-Pinene 2437-95-8 Hydro-distillation Yan et al. (2020a)
Caryophyllene oxide 1139-30-6 Hydro-distillation Yan et al. (2020a)
Limonene 138-86-3 Hydro-distillation Yan et al. (2020a)
Benzaldehyde 100-52-7 Hydro-distillation Lam et al. (2017a)
L-Linalool 126-91-0 Hydro-distillation Lam et al. (2017a)
Camphor 76222 Hydro-distillation Lam et al. (2017a)
L-Borneol 464-45-9 Hydro-distillation Lam et al. (2017a)
Longipinene 5989-08-2 Hydro-distillation Lam et al. (2017a)
Shyobunone 21698-44-2 Hydro-distillation Lam et al. (2017a)
f-Cadinene 523-47-7 Hydro-distillation Lam et al. (2017a)
Elemicine 487-11-6 Hydro-distillation Lam et al. (2017a)
Patchoulene 514-51-2 Hydro-distillation Lam et al. (2017a)
Isoelemicine 5273-85-8 Hydro-distillation Lam et al. (2017a)
y-Cadinene 39029-41-9 Hydro-distillation Lam et al. (2017a)
a-Humulene 6753-98-6 Hydro-distillation Lam et al. (2017a)

Benzyl benzoate 120-51-4 Hydro-distillation Lam et al. (2017a)

Diacetone alcohol 123-422 Hydro-distillation Lam et al. (2017a)

Bornyl acetate 76-49-3 Hydro-distillation Lam et al. (2017a)
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Active

ingredient

Method

Dose

Targets

References

a-Asarone In vitro/In In vivo: 10, SD rats, primary Ay.12, Cell viability, Reducing abnormal protein Chen et al.
vivo 25 mg/kg hippocampal neurons of | GABA,R, calcium level aggregation (20200)
In vitro: 2.5, | SD rats, HEK293 cells
7.5 pg/mL
Invivo | 75,15, 30 mg/kg C57BL/6 | mice Glu, GABA, GluR2, Modulating neurotransmitters | Li et al. (2019)
NMDAR2B, pSYNI, GLT-1,
CaMKIl
In vitro 15,30,50 M| Astrocytes from SD rats | BDNF, NGF, GDNF, PKA, | Increasing neurotrophic factor | Lam et al. (2019)
ERK, CREB levels
Invitro | 0,03,1,3,10uM  NPCs from adult mouse | NPC, Tujl, Tbr2, Ki67, Sox2,  Promoting neurogenesis | Mao et al. (2015)
hippocampi, primary c-Fos, Nestin, GFAP,
neurons from postnatal Neuroblasts, immature
‘mouse cortex and neurons, NeuN, GFAP;
hippocampus, P-ERK, p-Akt
In vitro 1,510 M | Mouse macrophage-like | Cell viability, cytochrome C, | Mitigating cellular stress, | Park et al. (2016)
cell line J774A1 Apaf-1, caspase-12, caspase-9, | inhibiting neuronal apoptosis,
caspase-3, IREla, XBP1, | mitigating vascular risk factors
TRAF2, JNK1/2, ASK1,
PERK, ATF4
In vivo 15, 30 mg/kg Wistar rats AChE Modulating neurotransmitters | Venkatesan
(2022)
In vitro/In In vivo: 10, SD ratsPC-12 cells | cell viability, apoptosis rate, | Inhibiting neuronal apoptosis, = Zhang et al.
vivo 20 mg/kg Neuronal morphology, regulating autophagy (20212)
Invitro: 12,24, GEAP, Iba-1, p62, LC31,
48 M Ll
In vivo 10 mg/kg Wistar rats NO, GFAP, neuronal damage | Mitigating cellular stress Limén et al.
(20092)
In vitro 05, 5,50 uM HT22 cells cell death, cell viability, ROS, | Mitigating cellular stress Mikami et al.
PERK, p-PERK, BiP, GRP94 (2021)
In vivo 30, 60 mg/kg APP/PSI mice AP42, p-tau, GFAP, GAD, | Reducing abnormal protein | Zenget al. (2021)
TNF-q, IL-1B, 1L-6, Nissl aggregation, inhibiting
bodies, autophagosomes neuroinflammation,
regulating autophagy
p-Asarone Invivo | 10,20, 40 mg/kg APP/PSI mice AP, Apuoy APz APP Reducing abnormal protein Deng et al.
aggregation (2020)
Invitro/In | Invivo: 10 mg/kg = C57BL/6 mice; SH- MALATI, a-synuclein, cell | Reducing abnormal protein Zhang et al.
vivo In vitro: 100 uM SYSY cells viability aggregation (20162)
In vitro 0,1, 10, 100, PC-12 cells Ao Ca* Protecting neuron Irie and Keung
1,000 pM (2003)
In vitro 15,30,50 uM | Astrocytes from SD rats | BDNF, NGF, GDNF, PKA, | Increasing neurotrophic factor | Lam et al. (2019)
ERK, CREB levels
Invitro | 0,0.3,1,3,10uM | NPCs from adult mouse | NPC, Tujl, Tbr2, Ki67, Sox2,  Promoting neurogenesis | Mao etal. (2015)
hippocampi, primary c-Fos, Nestin, GFAP,
neurons from postnatal Neuroblasts, immature
mouse cortex and neurons, NeuN, GFAP;
hippocampus, P-ERK, p-Akt
In vitro 10 pg/mL SH-SYSY cells Cell proliferation, LDH,  Inhibiting neuronal apoptosis | Zou et al. (2011)
(pretreatment) Apoptosis, ASKI1, MKK7,
001,01, 1,10, JNK, Bax, Bad, cytochrome C,
100, 1000 pg/mL caspase-9, caspase-3
In vivo 125,25, SD rats Cell proliferation, Bax, Bad, | Inhibiting neuronal apoptosis |~ Liu et al. (2010)
50 mg/kg Caspase 9, ASK1, MKK7,
cJun
In vitro/In In vivo: 7, APP/PSI mice, PC-12 | Cell viability, apoptotic cells, | Inhibiting neuronal apoptosis | Wei et al. (2013)
vivo 21 mg/kg cells, cortical neurons | CaMKIl-a, CREB, p-CREB,
In vitro: 0,1, 3, Bdl-2, Caspase-3
30, 100,
300 pg/mlL
In vitro 12,24, 36,72, PC-12 cells LC3, BECNI, PINKI, Parkin, Regulating autophagy Wang et al.
144 oM APP, PS1, A, SYN1 (2019)
Invivo | 75,15, 30 mg/kg SD rats a-syn, PI3K, p-PI3K, Akt, Regulating autophagy Wang et al.
p-Akt, mTOR, p-mTOR, (2024)
Beclin-1, p62
Invitro/In | In vivo: 10,20, | SD rats, SN4741 cells | HVA, 5-HIAA, DOPAC, 5- Modulating Zhang et al.
vivo 40 mg/kg HT, TH, a-syn, LC3-II, p62, | neurotransmitters, regulating (2016b)
In vitro: 10, 50, Beclin-1, Bel-2, JNK autophagy
100 pM
Invitro/ln | Invivo:212, | APP/PSI mice, NG108- | SYP, GluRl, cell morphology, = Improving synaptic function | Liu et al. (2016)
vivo 424, 848 mg/kg 15 cells Cell proliferation
In vitro: 625,
125,25 pM
In vivo 125,25, Wistar rats SOD, GPX Mitigating cellular stress | Saki et al. (2020)
50 mg/kg
In vitro 0, 10, 30, 60, PCI2 cells Cel viability, Bcl-2, Bax, | Inhibiting neuronal apoptosis, = Meng et al.
120 pM caspase-3, MDA, SOD, CAT, | mitigating cellular stress (2021)
GSH-PX, ROS, Nrf2, HO-1,
PI3K, Akt
In vitro 10, 50, 100 pM SH-SY5Y cells Cell viability, LC3, Beclin-1, | Inhibiting neuronal apoptosis, | Chang and Teng
Bcl-2, IL-6, IL-1p, TNF-a | inhibiting neuroinflammation (2015)
Invivo | 25,50,100 mg/kg Wistar rats 1CBF, lacticacid, pyruvicacid, | Mitigating vascular risk factors | Li et al. (2012)
Na + K + ATPase, ET-1,
€NOS, APP
Ethanol extracts In vivo 10 g/kg C57BL/G mice; aged | NPC, Tujl, Tbr2, Ki67, Sox2, | Promoting neurogenesis | Mao etal. (2015)
of ATR mice; APP/PS1 mice c-Fos, Nestin, GFAP,
Neuroblasts, immature
neurons, NeuN, GFAP;
P-ERK, p-Akt
Aqueous extracts In vivo 4,8,16 g/kg 3xTg-AD mice ‘Tau, p-Tau, myelin injury | Reducing abnormal protein | Fu et al. (2020)
of ATR aggregation, alleviating myelin
damage
Essential oil of Acorus | In vivo 50, 100 mg/kg 3 x Tg-AD mice AP, Tau, GSK-3, NeuN, Bax, | Reducing abnormal protein | Xu et al. (2023)
Tatarinowii Schott (by Bcl-2, Tba-1, GEAP, IL-1, aggregation, inhibiting
supercritical CO; fluid) TNF-q, IL-6, IL-18, cleaved- | neuroinflammation, inhibiting
IL-1B, IKKp, NF-kB, NLRP3, neuronal apoptosis
ASC, Caspase-1, cleaved-
Caspase-1, GSDMD-N

Note: AP, amyloid-beta; Glu, Glutamate; GABA, y-aminobutyric acid; NMDA, N-methyl-D-aspartic acid; GIuR2, Glutamate Receptor 2 NMDAR2B, N-Methyl-D-Aspartate Receptor 2B;
PSYNI, phosphorylated synaptophysin; GLT-1, Glutamate Transporter 1; CaMKII, Calmodulin-dependent protein kinase II; BNF, Brain-Derived Neurotrophic Factor; NGF, nerve growth
factor; GDNF, Glial Cell Line-Derived Neurotrophic Factor; PKA, Protein Kinase A; ERK, Extracellular signal-regulated kinase; CREB, cAMP response element binding; NPC, neural progenitor
cell; Tuj1, B-Tubulin class I1T; Nestin, Neuronal Intermediate Filament Protein; Tbr2, T-box brain gene 2; Ki67, Antigen identified by monoclonal antibody Ki-67; Sox2, SRY-Box Transcription
Factor 2;c-Fos, Proto-oncogene c-Fos; Perk, PKR-like ER kinase; GFAP, glial fibrillary acidic protein; NeuN, neuronal nuclei; AChE, acetylcholinesterase; LDH, lactate dehydrogenase; IREla,
Inositol- Requiring Transcription Factor la; XBP1, X-Box Binding Protein 1; TRAF2, TNF, Receptor-Associated Factor 2; JNK1/2, c-Jun N-terminal Kinases 1/2; ASK1, Apoptosis Signal-
Regulating Kinase 1; ATF4, Activating Transcription Factor 4; NO, nitric oxide; ROS, reactive oxygen species; BiP, binding immunoglobulin protein; GRP94, Glucose-Regulated Protein 78;
GAD, glutamic acid decarboxylase; TNF-a, Tumor Necrosis Factor-alpha; IL-1§, Interleukin-1 beta; IL-6, Interleukin-6; APP, amyloid precursor protein; PS1, Presenilin 1; MALATI,
Metastasis- Associated Lung Adenocarcinoma Transcript 1; a-synuclein, Alpha-synuclein; PI3K, Phosphoinositol-3 kinase; Akt, Protein Kinase B; mTOR, mammalian target of rapamycin;
Beclin-1, Bel-2-Interacting Myosin-Like Coiled-Coil Protein; HVA, homovanillic acid; 5-HT, 5-Hydroxytryptamine; TH, tyrosine hydroxylase; LC3, Microtubule-Associated Protein 1A/1B
Light Chain 3; BECN1, Beclin 1; PINK1, PTEN, Induced Putative Kinase 1; SYP, synaptophysin; SOD, superoxide dismutase; GPX, glutathione peroxidase; CAT, catalase; GSH-PX, glutathione
peroxidase; Nirf2, Nuclear factor erythroid 2-related factor 2; HO-1, Heme Oxygenase 1; eNOS, endothelial nitric oxide synthase; ET-1, Endothelin-1; rCBF, regional cerebral blood flow;
Na+K+ATPase, Sodium-Potassium ATPase; Dex, Doublecortin; p-ERK, Phospho-Extracellular signal-regulated kinase; p-Akt, Phospho-Protein Kinase B; p-Tau, Phospho-Tau; GSK-3p,
Glycogen Synthase Kinase-3 beta; Bax, Bel-2 Associated X Protein; Bl-2, B-cell lymphoma 2; Iba-1, lonized calcium binding adapter molecule I IL-18, Interleukin-18; cleaved-IL-1, Cleaved
Interleukin-1 beta; KK, Inhibitor of Nuclear Factor kappa-B kinase subunit beta; NF-kB, Nuclear Factor kappa-light-chain-enhancer of activated B cells; NLRP3, NLR Family Pyrin Domain
Containing 3; ASC, Apoptosis-associated speck-like protein containinga CARD; Caspase-1, Cysteinyl Protease Caspase-1; cleaved-Caspase-1, Cleaved Cysteinyl Protease Caspase-1; GSDMD-
M Claidiaasn T M- bavicifnias.
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Name

ET-1 (Mouse)

Z0-1 (Mouse)

GAPDH (Mouse)

ET-1 (RAT)

ZO-1 (RAT)

GAPDH (RAT)

)

Forward primer: TTCTTGCCGGTTGGGAATGA

Primer sequences (5

Reverse primer: TTTCTACAGAAACCCCGCCC
Forward primer: AGACGCCCGAGGGTGTAG
Reverse primer: TGGGACAAAAGTCCGGGAAG
[ Forward primer: CCCTTAAGAGGGATGCTGCC
Reverse primer: TACGGCCAAATCCGTTCACA

Forward primer: GACAAAGAACTCCGAGCCCA

Reverse primer: AGCTTGGGACAGGGTTTTCC
Forward primer: GTCTCGGAAAAGTGCCAGGA
Reverse primer: CAGGGCACCATACCAACCAT
Forward primer: GCATCTTCTTGTGCAGTGCC

Reverse primer: TACGGCCAAATCCGTTCACA
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Group Pre-intervention® Day 72 Day 1- Day 21* Day 28°
Blank group 8 0.00 £ 0.00 000£000 000000 0.00 £ 0.00 0,00 £ 0.00
Model group s 344£0.11 342011 ‘ ss009 | 3452000 342011
Low-dose VOA group 8 343 £ 0.09 341 %005 ‘ 330 £ 009" 306 0,117 281 £ 012"
Medium-dose VOA group 8 343%0.12 335 £ 0.06 ‘ 319 % 01274 200200970 270 5 014e
High-dose VOA group 8 342 £ 0.09 329 £ 011744 \ 311 £0.04744 260 £ 0,124 248 £ 0.10™44°
Tiapride group s 341 £ 0.08 3310114 \ 313 £ 0.19%44 263 £ 0.08"447" 250 % 0,06 44

“The values represent the means + standard deviation of stereotypic behavior scores before drug intervention and on days 7, 14, 21, and 28 post-intervention.
P < 0.05.

P < 0.01 compared with the Model group;

4P < 0.05.

4P < 0.01 compared with the Low-dose VOA, group.

**P < 0.01 compared with the Medium-dose VOA, group.

"P < 0.05.

P < 0.01 compared with the Tiapride group.
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Group nterventiona Day 7¢ ay 1 Day 21* Day 28°
Blank group 8 0.00 £ 0.00 | 000000 0.00 + 0.00 0.00 + 0.00 0.00 +0.00 ‘
Model group 8 341£014 ‘ 343£0.16 343 %019 3412011 342 £ 0.10
Low-dose VOA group 8 342032 ‘ 339 £ 015 330+ 013 317 £013 3.00 + 0.1
Medium-dose VOA group 8 3.41£0.14 ‘ 3.34 £ 005 321 £ 013" 3.02 £ 0124 270 £ 012744
High-dose VOA group 8 340 £ 0.16 330015 3.08 + 0.06"4 2.85 + 0.10"44° 2.55 £ 0.15744"
Tiapride group 8 340 £ 012 | 336001 317 £ 023" 297 023744 261 £ 0.15"4%
“The values represent the means + standard deviation of stereotypic behavior scores before drug intervention and on days 7, 14, 21, and 28 post-intervention.
P < 0.05.
P < 0.01 compared with the Model group;
4P < 0.05.
44P < 0,01 compared with the Low-dose VOA, group.
°P < 0.05.
**P < 0.01 compared with the Medium-dose VOA, group.
"P < 0.05.

'P < 0.01 compared with the Tiaj

group.
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No. Metabolite rmula CAS ak area (%)
1 3-Methyl-pyrrolo (2,3-b)pyrazine 1825 C7H7N3 20321-99-7 252
2 alpha.-Trone 1833 Cl4H220 79-69-6 238
3 1-Phenyleyclohexylamine 1825 CI2HI7N 2201-24-3 232
4 beta.-Asarone 2079 CI12H1603 5273-86-9 21
5 Citral 1399 CI0H160 5392-40-5 176
6 (1R,59)-1,8-Dimethyl-4-(propan-2-ylidene)spiro [4.5]dec-7-ene 1834 Cl15H24 28400-12-6 139
7 (308,825)-6,8a-Dimethyl-3-(propan-2-ylidene)-1,2,3,3a,4,5,8,8a-octahydroazulene 1834 Cl15H24 395070-76-5 139
8 Geraniol 1368 CI0H180 106-24-1 095
9 Benzene,1-methyl-4-(1,2,2-trimethylcyclopentyl)-, (R)- 1825 C15H22 16982-00-6 091
10 Naphthalene,1,2,3,4-tetrahydro-1,6-dimethyl-4-(1-methylethyl)-, (15-cis)- 1851 CI5H22 483-77-2 089
1 trans-Calamenene 1851 CI5H22 73209-42-4 089
12 cis-Calamenene 1851 Cl5H22 72937-55-4 089
13 3,5,11-Eudesmatriene 1825 CI5H22 193615-07-5 084
14 Eudesma-2,4,11-triene 1825 Cl5H22 82462-31-5 084
15 (2R 8R,825)-8,8a- Dimethyl-2-(prop-1-en-2-y))-1,2,3,7,88a-hexahydronaphthalene 1825 C15H22 5090-61-9 084
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Forward sequence (5'-3) Reverse sequence (5'-3')
GAPDH TGATGGGTGTGAACCACGAG AGTGATGGCATGGACTGTGG 152
NLRP3 | CTCGCATTGGTTCTGAGETC | AGTAAGGCCGGAATTCACCA | 153
38 MAPK ACCCTTGCCATCTGACATCA TCCCTTTGTTCGGTTTGCAG 145

STAT3 GAACTGAGTGAGCGTGGGTGATG AGGACAGGCGGACAGAACATAGG 128
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Motor behavior Stereotyped behavior

0 ‘ Quiet or normal activity No stereotyped behavior
1 ‘ Overexcited Body rotation (clockwise or counterclockwise)
2 ‘ Increased exploratory behavior with discontinuous  Excessive up o down movement of the head and neck (an abnormal movement of the head and neck in the
sniffing vertical direction to the ground)
B | Nonstop running Excessive up or down movement of the head and neck plus rotation
4 ‘ Nonstop running accompanied by fearful jumping  Side-to-side head weaving, accompanied by excessive up or down movement of the head and neck
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Concomitant protocol

Intermediate phase Motor phase

Preventive protocol

Intermediate phase

Motor phase

Veh Sal ‘ 15795 + 0.786 10467 + 0786 11643 £ 0918 10964 + 1235
CBD ‘ 20.158 + 1335 11956 + 1.437" 12218 + 1186 12,073 + 1794

Res Sal ‘ 6.884 £ 1236 2525 £ 1.070 8389 + 1.220° 7.027 £ 1.464*
CBD ‘ 9391 £ 0.902* | 2669 £ 0.592 8452 % 1115 6.000 £ 0.082

“Difference between Veh-Res.
#Difference between Sal-CBD (p < 0.05).
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