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Table S1. F and P values of all experimental data.

Figure1

NC vs LPS, LPS vs C29, LPS vs DW

(B) Spon. Alternation(%) F(1,10)=25.588, p<0.05*
F(1,10)=39.410, p<0.05
F(1,10)=18.466, p<0.05

(C) Number of enteries F(1,10)=0.049, p>0.05
F(1,10)=0.095, p>0.05
F(1,10)=0.125, p>0.05

(D) Exploration(%) F(1,10)=26.555, p<0.05*
F(1,10)=5.001, p<0.05
F(1,10)=11.215, p<0.05"

Figure2

NC vs LPS, LPS vs DP, LPS vs C29, LPS vs DW, LPS vs DC, LPS vs DD

(B) Spon. Alternation(%) F(1,14)=12.868, p<0.05*
F(1,14)=4.766, p<0.05
F(1,14)=4.774, p<0.05
F(1,14)=6.633, p<0.05

F(1,14)= 6.142, p<0.05’
F(1,14)=10.036, p<0.05’

(C)  [Exploration(%) F(1,14)=23.736, p<0.05*
F(1,14)=16.521, p<0.05’
F(1,14)=4.752, p<0.05"
F(1,14)=4.878, p<0.05"
F(1,14)= 14.603, p<0.05"
F(1,14)=16.149, p<0.05'

(D) Latency time(s) Day1 F(1,14)=0.991, p>0.05
F(1,14)=1.051, p>0.05
F(1,14)=2.152, p>0.05
F(1,14)=2.152, p>0.05
F(1,14)= 2.152, p>0.05
F(1,14)=0.776, p>0.05

Day2 F(1,14)=8.932, p<0.05*
F(1,14)=4.585, p>0.05
F(1,14)=2.273, p>0.05

(1 14)=2.388, p>0.05
F(1,14)= 2.946, p>0.05
=4.627, p>0.05

Day3 12.137, p<0.05*

3.371, p>0.05

1.091, p>0.05
5.006, p<0.05"
=7.095, p<0.05"

=62.962, p<0.05*

() IL-1B(pg/mg) =9.244, p<0.05'
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F(1, 8.018, p<0.05’

10)
F(1,10)=10.691, p<0.05"
F(1,10)= 11.967, p<0.05"
F(1,10)=30.857, p<0.05'

(F)

TNF-a(pg/mg)

F(1,10)=33.332, p<0.05*
F(1,10)=5.266, p<0.05"
F(1,10)=7.364, p<0.05"
F(1,10)=6.639, p<0.05"
F(1,10)= 14.220, p<0.05"
F(1,10)=42.164, p<0.05'

IL-10(pg/mQ)

F(1,10)=45.630, p<0.05’
F(1,10)=20.465, p<0.05°
F(1,10)=32.982, p<0.05"
F(1,10)= 50.505, p<0.05"

)=
)
|
F(1,10)=86.939, p<0.05*
)
)
;
F(1,10)=45.262, p<0.05’

Figure3

NC vs LPS, LPS vs DP, LPS vs C29, LPS vs DW, LPS vs DC, LPS

vs DD

(A)

Colon length (cm)

F(1,10
F(1,10
F(1,10
F(1,10
F(1,10
F(1,10

10.365, p<0.05*
0.058, p>0.05
0.040, p>0.05
1.185, p>0.05
24.630, p<0.05'
5.929, p<0.05"

MPO (ng/mg)

F(1,10)=31.666, p<0.05*
16.739, p<0.05"
4.437, p>0.05
7.091, p<0.05"
32.195, p<0.05'

23.959, p<0.05’

F(1,10
F(1,10
F(1,10

1,10

IL-1B(pg/mg)
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F(1,10)
F(1,10)=16.770, p<0.05*
F(1,10)=5.989, p<0.05'
F(1,10)=7.300, p<0.05’
F(1,10)=12.019, p<0.05"
F(1,10)= 36.937, p<0.05"

1,10)=12.239, p<0.05’

(D)

TNF-a(pg/mg)

1,10)=149.745, p<0.05*
F(1,10)=16.416, p<0.05"
F(1,10)=6.290, p<0.05"
F(1,10)=10.839, p<0.05"
F(1,10)= 25.692, p<0.05"
)

IL-10(pg/mQ)

F(1,10)=124.999, p<0.05*
1,10)=15.751, p<0.05"
F(1,10)=8.437, p<0.05'
F(1,10)=16.886, p<0.05"
F(1,10)= 9.808, p<0.05"
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F(1,10)=18.415, p<0.05'




Table S2. Effects of orally gavaged donepezil (DON), C29, DW2009 (DW), the mixture of
donepezil and C29 (DC) and the mixture of donepezil and DW2009 (DD) on the gut microbiota
composition at the phylum level in LPS intraperitoneally injected mice.

Relative contribution (%)
Taxon Name
NC LPS DON C29 DW DC DD
Actinobacteria 0.06+0.02 0.08+0.03 0.09+0.04 0.07+0.05 0.10+0.05 0.07+0.03 0.12+0.05
Bacteroidetes 67.10£10.65 | 62.3249.62 62.99+4.16 | 57.72+£17.09 | 47.00+5.08* | 52.54+10.45 | 48.90+5.31*
Cyanobacteria 0.20+0.12 1.59+1.76 0.2840.16 0.46+0.31 0.56+0.86 0.69+0.61 0.59+0.82
Firmicutes 25.94+8.17 28.57+6.92 30.534£5.16 | 34.15£15.18 | 44.21+6.81*% | 40.01+£10.64* | 44.28+6.99*
Proteobacteria 5.79+3.18 6.94£320 | 4.36£1.77 6.65+3.41 6.95+2.50 6.18+3.34 5.56+2.33
Tenericutes 0.69+0.52 0.36+0.18 1.46+1.60 0.44+0.34 0.2440.13 0.21+0.17 0.12+0.08*

Values indicate means+SD. *p<0.05 vs. LPS group.

Table S3. Effects of orally gavaged donepezil (DON), C29, DW2009 (DW), the mixture of
donepezil and C29 (DC) and the mixture of donepezil and DW2009 (DD) on the gut microbiota
composition at the family level in LPS intraperitoneally injected mice.

Relative contribution (%)
Taxon Name
NC LPS DON C29 DW DC DD
Bacteroidaceae 7.11%£3.77 4.08+1.99 7.59+5.40 4.70+2.35 1.1940.63* 4.63+2.70 3.30+1.28
Desulfovibrionaceae | 0.70+0.44 1.45+0.64% 0.83+0.87 1.47+1.06 1.36+0.55 1.58+1.05 1.16+0.56
Helicobacteraceae 4.24+3.28 5.06+2.76 3.21+0.90 4.34+2.45 5.32+2.12 4.45+2.61 4.22+2.12
Lachnospiraceae 16.44+7.46 | 18.35+6.51 | 14.7945.71 | 26.58+15.60 | 30.08+9.34* | 31.34+11.05% | 30.93+6.76*
Lactobacillaceae 2.66+2.20 2.73£2.25 9.41+8.17 1.63+1.44 6.40+4.53 2.03+1.43 4.77+2.80
Muribaculaceae 39.70+6.59 | 33.48+11.83 | 36.06+£559 | 34.31+12.52 | 33.97+8.49 33.92+8.53 33.75+6.82
Prevotellaceae 13.55+8.00 | 18.38+8.56 | 11.95+4.96 | 13.92+8.72 8.72+7.30* 7.60+4.34%* 6.41+£3.50*
Rhodospirillaceae 0.70+0.85 0.31+0.22 0.18+0.18 0.66+0.87 0.19+0.13 0.06+0.06* 0.10£0.10%*
Rikenellaceae 5.01+£1.92 4.14+2.06 4.64+1.36 3.01+0.78 2.37+1.75 3.90+2.41 4.02+1.59
Ruminococcaceae 5.9842.51 6.28+1.70 5.19£3.17 4.75+2.43 6.93+1.41 5.96+2.24 7.67+1.57

Values indicate means£SD. #p<0.05 vs. NC group. *p<0.05 vs. LPS group.

Table S4. Effects of orally gavaged donepezil (DON), C29, DW2009 (DW), the mixture of
donepezil and C29 (DC) and the mixture of donepezil and DW2009 (DD) on the gut microbiota
composition at the genus level in LPS intraperitoneally injected mice

Relative contribution (%)
Taxon Name
NC LPS DON C29 DW DC DD
Alistipes 4.32+1.93 3.45+1.88 4.09+1.37 2.55+0.71 1.85+1.48 3.27+£2.43 3.19+1.49
Bacteroides 7.10+£3.76 4.07+1.98 7.58+£5.39 4.68+2.34 1.19+0.63* 4.63+2.70 3.30+1.28
Helicobacter 4.23+3.28 5.06+£2.76 3.21+£0.90 4.3442.45 5.32+2.12 4.454+2.60 4.2242.12
Lactobacillus 2.65+£2.19 2.71£2.23 9.30+8.04 1.63+1.43 6.33+4.47 2.02+1.42 4.74+2.78
Muribaculum 4.40+1.93 3.79+2.24 3.77+£1.27 2.50+1.08 6.40+£2.39 5.73+£2.85 3.65+2.47
Oscillibacter 1.40+1.43 1.27+0.70 0.95+0.52 1.20+0.61 1.97+0.58 1.61+£0.58 1.94+0.99
PAC000186 ¢ 10.16+3.40 7.80+3.46 8.42+3.49 8.60+3.60 6.99+2.58 8.25+2.95 8.96+2.28
PAC000198 ¢ 4.11+0.95 3.45+1.41 4.02+1.07 3.07+1.49 2.75+1.40 2.98+0.42 2.97+0.52
PAC000664 ¢ 1.54+£1.16 1.76+0.71 2.66£1.82 3.734+£2.23% 4.73+2.48%* 6.68+4.97* 3.96+1.90*
PAC001068 ¢ 7.67£1.27 5.88+1.91 7.03+£2.47 7.02+3.84 7.18+1.38 5.33+2.24 5.81+1.81
PAC001074 ¢ 3.04£1.32 2.31£1.70 3.43+1.14 2.46+0.60 2.15+1.14 2.33+£1.94 2.36+1.08
PAC001512 ¢ 1.90+0.74 2.73+1.42 1.54+0.59 1.90+1.11 0.63+0.45* 1.60£1.06 1.87+1.12
Paraprevotella 2.90+4.35 3.70+5.90 3.05+2.79 1.65+1.42 3.73+4.23 1.27+1.58 2.05+1.54
Prevotella 4.07+3.40 6.01+2.93 2.98+1.43% | 2.41+1.28* 2.60£1.79%* 4.15+2.59 2.25+1.31%*
Prevotellaceae uc 2.68+1.56 7.58+4.75% 5.08+4.66 9.48+8.35 1.97£1.91* 1.24+1.43%* 1.43+0.89%*

Values indicate means+SD.

#p<0.05 vs. NC group. *p<0.05 vs. LPS group.




Table S5. Effects of orally gavaged donepezil (DON), C29, DW2009 (DW), the mixture of
donepezil and C29 (DC) and the mixture of donepezil and DW2009 (DD) on the gut microbiota
composition at the species level in LPS intraperitoneally injected mice

Taxon Name

Relative contribution (%)

NC LPS DON C29 DW DC DD
AB599946 s 4334276 | 1.90£138 | 3.78+4.05 | 2.69+1.88 | 0.62£034* | 239+156 | 1.120.53
AB606242 s 043046 | 0524057 | L1151 | 1.14:1.40 | 183259 | 2254377 | 1.74+1.13
Bacteroides 14240.67 | 1.05£0.66 | 231144 | 1112056 | 0.39£0.19% | 1124087 | 1.53+0.68
acidifaciens group
EF097112 s 2155075 | 121+1.07 | 2.40:0.70% | 2.74=1.49% | 2.10£0.87 | 2.07+1.10 | 2.23+0.63*
521%2763—5 2514205 | 4204193 | 1.33+0.95% | 136£1.12% | 1.64+1.65% | 1.87+1.80 | 1.46+1.09%
FI880724 s 2814417 | 3.6745.83 | 3.0122.75 | 1.63:1.40 | 3.6944.19 | 126£157 | 2.03%1.53
Helicobacter 1724128 | 222168 | 1.124044 | 226£125 | 1.80£1.65 | 1.05£1.08 | 2.15%1.56
japonicus
Helicobacter 2394343 | 2.65£1.77 | 1.99£1.09 | 1.8241.02 | 333173 | 3214240 | 1.90+0.89
rodentium group
KEI59538 g uc | 0.05:0.04 | 0.03:0.02 | 1.33+2.30 | 10.81+1697 | 0.18%022 | 6.99+12.60 | 2.20+5.39
Lactobacillus 228199 | 1.1760.84 | 6.84+6.14% | 1.19+1.50 | 3.05£3.19 | 1.62¢123 | 223+2.03
murinus group
PAC001064 s 3.065122 | 2184134 | 2255136 | 243+1.82 | 1894122 | 1632062 | 3.49+1.06
gﬁ)ﬁgm%s_s 5.9442.65 | 4.1742.90 | 4.65:2.40 | 5.1942.71 | 3.03£148 | 4.87+236 | 4.64+129
gerigOIWO_s 0.75£027 | 1.37+40.87 | 1.11£126 | 1.40+1.32 | 1424129 | 0974093 | 0.44+034*
PAC001071 s 18940.66 | 0.704026" | 131£1.18 | 0.862048 | 1012068 | 0512031 | 144=143
PAC001074 s 2895133 | 1724130 | 2974089 | 2294057 | 1362081 | 0974082 | 1.5620.94
PAC001077 s 2.60=1.83 | 238137 | 1.1550.89 | 0.75:0.55% | 3.53£2.06 | 4.04:2.49 | 2.05+1.79
PACO001124 s 0.09:0.07 | 1.51+1.81 | 0.0320.04 | 0.15:021 | 0.58:1.04 | 0402040 | 0.65:0.93
PAC002399 s 239:0.67 | 1.40:094° | 2212081 | 229+095 | 2.30£1.03 | 2.08<1.14 | 2.74+1.63
PAC002445 s 1514070 | 1.6020.75 | 1.57£0.63 | 0994030 | 0.41£034* | 0.81£0.68% | 0.53£0.43*
PAC002479 s 3.63:4.46 | 1.04£121 | 0.82£1.19 | 037061 | 0432061 | 092+128 | 0.68+0.59

Values indicate means+SD.

#p<0.05 vs. NC group. *p<0.05 vs. LPS group.
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Figure S1. The correlation between the gut microbiota populations and cognitive function in

the Y-maze task.




