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Protective effects of Suanzaoren Decoction on hippocampal neuron and
its influence on PI3K/Akt signaling pathway in APP/PS1 transgenic mice
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Abstract  This study explored the mechanism by which Suanzaoren Decoction ( SZRD) ameliorates hippocampal neuronal
damage in APP/PS1 mice by inhibiting Bax/Bcl2/caspase-3-mediated apoptosis through the phosphoinositide 3-kinase ( PI3K) /
protein kinase B ( Akt) signaling pathway. Differentially expressed genes ( DEGs) in Alzheimer’s disease ( AD) were screened
using the GEO database and KEGG and GO enrichment analyses were performed using R software. Thirty 6-month-old APP /PS1
transgenic mice were randomly assigned to three groups: APP/PSI group low-dose SZRD group ( 12.96 g+kg™') and high-
dose SZRD group (25.92 gekg™') while ten age-matched male C57BL/6] mice served as the blank control group. The
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treatment groups received SZRD by gavage for 28 consecutive days. Following treatment spatial learning and memory were
assessed using the Morris water maze test. Neuronal numbers were evaluated by Nissl staining. Immunohistochemistry ( THC) was
used to detect neuron-specific nuclear protein ( NeuN) and assess amyloid-8 ( AB) deposition in hippocampal neurons. Western
blot was performed to measure the expression levels of PI3K/Akt pathway proteins and apoptosis—related markers including Bel-
2 Bax caspase3 and cleaved-caspase-3 in hippocampal tissues. Bioinformatics analysis identified 686 DEGs with GO
enrichment linked to synaptic function and neurotransmitter transport and KEGG pathways including neuroactive ligand-receptor
interaction and PI3K/Akt signaling. In vivo experiments showed that compared with APP/PS1 mice both low—and high-dose
SZRD groups exhibited improved learning and memory increased neuronal numbers and decreased AB deposition. Furthermore
hippocampal levels of pPI3K/PI3K p-Akt/Akt and Bcl2 were upregulated while Bax and cleaved—caspase-3 /caspase-3 levels
were downregulated. In conclusion SZRD may improve hippocampal neuronal damage and cognitive function in APP/PS1 mice
by regulating Bax/Bcl-2/caspase-3-mediated apoptosis through the PI3K/Akt signaling pathway.
Key words  Suanzaoren Decoction; APP/PS1 mice; PI3K/Akt pathway; neuronal apoptosis
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1 (xxs n=10)
Table 1  Analysis of water maze test of mice in each group( xxs n=10)
/gokg™! /s /s /em
- 20. 50+3. 40 5.00+1.70 20.41+4.58 235.68+9. 84
APP/PSI - 32.00=5. 44" 2.40+1.08" 9.79+5.01" 249.57+19.79
12.96 22.47+2.43% 4.30+1.89% 19.21+7.51% 230. 15£14. 81
25.92 23.92+3. 437 4.20+1.55% 18. 81+4. 98° 232.82+15. 52
) P<0.01;  APP/PSI 2 P<0.05 ¥ P<0.01(  2~5 ).
CAl CAl CA3
i APP/PSI1 3. 2.
3 CA1  CA3  Nissl
Fig.3 Nissl staining in the CA1 and CA3 region of the hippocampus of mice in each group
2 Nissl (x£s n=3) 3.6 PI3K/Akt Bax/
Table 2 Nissl staining detection of mice in each group( x+s n=3) Bcl2/caspase-3 Western blot
CAL CA3 APP/PS1
/gekg™! / /
- 74672551 19,3329 71 pPI3K/PI3K. p-Akt/Akt
APP/PS1 - 23.3323.77" 19.00+9. 64" . APP/PSI .
12.96 60.33+14.57% 28.006. 08 pPI3K/PI3K. p-Akt/Akt
25.92 55.67+18. 682 40. 00+4. 36 .
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4 NeuN

Fig.4 Immunohistochemical detection of NeuN in hippocampal tissue in mice of each group
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Table 3 Positive expression of NeuN in mice of each group AD 6 spinosin
(x5 n=3) AB Nrf2/HO- AD
CA1  NeuN CA3  NeuN 13 " . .
ok / ; o 6" Heruloylspinosin
- 76.33x17.79 68. 67+6. 81 Pink1/Parkin
APP/PS1 - 20.33+1. 53" 15.33x3. 51"
12.96 55.00+8. 727 32.00=+7.21% AD AB ~AB
25.92 46. 67+8. 397 28. 67£12. 10 e mangiferin .
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Fig.5 AB immunohistochemistry was performed of mouse hippocampal tissues in each group
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Table 4  Quantification of AB positive areas of mice in each Morris APP/PS1
group( xxs n=23) APP/PS1 .
/gokg™! AB 1%
- 1.80+1. 81
APP/PS1 - 27.65+7. 09"
12.96 6.87+4.173% °
25.92 15. 47+9. 857
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N AD
15 19
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Table 5  Expression of pPI3K/PI3K p-Akt/Akt Bel2 Bax and cleaved-caspase-3/caspase-3 proteins in the hippocampus of mice

in each group( xts n=3)

/gekg™! pPI3K/PI3K p-Akt/Akt Bel-2/B-actin Bax/B-actin cleaved-caspase-3/caspase-3
- 1. 00+0. 04 1.01+0.09 1.00+0. 75 1.00+0. 48 1. 00+0. 05
APP/PS1 - 0. 56=0. 03" 0. 61+0. 08" 0. 68=0. 54" 1. 81+0.28" 1. 71+0. 03"
12.96 0.910. 05 0.94x0. 139 0. 870. 967 1. 12+0. 209 1. 060. 087
25.92 0.840. 187 0.930. 107 0.75+0. 59 0.95:0. 50 1. 13x0. 10
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