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[Abstract] Objective: To investigate the mechanisms by which Shangxia Liangji pills improve cognitive function in

Alzheimer's disease (AD) mice based on the phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt) pathway, aiming to
provide experimental evidence for its clinical use in AD treatment. Methods: Fifty APP/PS1 double-transgenic mice were
randomly divided into a model group, Shangxia Liangji pills low-dose group, medium-dose group, high-dose group, and
donepezil hydrochloride group, with 10 mice in each group. Additionally, 10 C57BL/6 mice of the same genetic background were
assigned to the normal group. Cognitive function was assessed using the Morris water maze and novel object recognition tests.
Hippocampal pathological changes were observed using transmission electron microscopy and Nissl staining. Neuroinflammation in
hippocampal tissue was detected by enzyme-linked immunosorbent assay (ELISA ). Protein expression levels of PI3K/Akt pathway-
related proteins, postsynaptic density protein 95 (PSD95) , and amyloid precursor protein (APP) in hippocampal tissue were
measured by Western blot. Results: Compared with the normal group, the model group exhibited significantly increased total
swimming distance and escape latency, significantly reduced number of platform crossings (P<0.01), and a decreased recognition
index (P<0.01). Marked neuronal apoptosis was observed in the hippocampal region, with a marked reduction in the number of
neurons in the CA3 region (P<0.01). Levels of interleukin-6 (IL-6) , interleukin-18 (IL-18), and tumor necrosis factor-a (TNF-a)
in hippocampal tissue were significantly elevated (P<0.01). APP expression in hippocampal tissue was markedly upregulated (P<
0.01), while PSD95, p-PI3K/PI3K, and p-Akt/Akt protein expression were significantly downregulated (P<0.01). Compared with
the model group, the Shangxia Liangji pills high-dose group showed significantly reduced total swimming distance and escape
latency, significantly increased number of platform crossings (P<0.01), and an elevated recognition index (P<0.01). Hippocampal
neuronal apoptosis was alleviated, with a significant increase in the number of neurons in the CA3 region (P<0.01). Levels of
IL-6, 1L-18, and TNF-a were significantly decreased (P<0.01). APP expression was downregulated (P<0.05) , while PSD95,
p-PI3K/PI3K, and p-Akt/Akt protein expression were significantly upregulated (P<0.01). Coneclusion: Shangxia Liangji pills may
improve cognitive function in AD mice by modulating the PI3K/Akt pathway, thereby reducing neuroinflammation and alleviating
neuronal and synaptic injury.
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Fig. 1 Effect of Shangxia Liangji pills on hippocampal neuronal state in mice (TEM, x5 000)
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Fig. 2 Effect of Shangxia Liangji pills on pathological changes in hippocampal CA3 region of mice (Nissl, x200)
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Table 5 Effect of Shangxia Liangji pills on expression of PSD-95 Table 6 Effect of Shangxia Liangji pills on PI3K/Akt pathway

and APP proteins in hippocampus of mice (x£s,n=3) protein expression in hippocampus of mice (x+s,n=3)
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Fig. 4 Electrophoresis of PI3K/Akt pathway proteins expression

in hippocampus of mice
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i 2 P figp L O 1, R B Bk E RS FEIAOT I T Y
BeAh R 2. SAREF R R W, 33 T 1y /N BB ] o8 4%
AD M & 50 /DM AT T AS T IIAS R
R, AT 28335 I i Bt B, 2 58 fid w] SR PR R AR 4
YO T A v GE Ak B AR e B B L 2 e 2
X AT R AD 4 AR ASE Y A I TR DT R R I AT
M AD KR 28 M2ee Y. BRI O h
PR 24 1) 5 B R BRAR E AD IR YT P B IR R IE L O
R B FEMPADICR . KM HAETX T E M
FHE T BT AD AHOC I B 80 BF Y A TR A
Kpm b, RRBHAREDHE L2 A
(] e 42 0 P 3, DL Sl W) BB S YT A R, R 98 H ol
AD INHIRE JT 1 TRk .

ADJEHLE 24, BT Ao, Kk EFES 2
A AW 2 HIL T 2 YA O, BN B R BN AB UT R
TV BVE ¥y B BE S Tau 85 114 B2 W 1R AL T 1 pl 28 2F

Y945 (NFTs) it 0 S A gocii . Bk R
R, APP #5535 U1 E R ABL,, AB., T RAK, %
T B IV I J5T 440 B R /0N 52 o 200 L, fink & 8 R A, 5
SAN T T B g Al 45 . Tau B (1 A] 2R
P25 0 N B RS P 3 W R 4K 1Y) Tau 2R (3t 2K
5SS G ReT1  BUE RUE AR, B8 BUNFTs, BiL
i 28 fil A% 522 . ACHIF 5% 3k Ol 22 A ) APP/PSI
WG Fe B /N FRAE i AD AT Morris KRB & B, I
R PR AT D /)N RO Dk R B R B O v AR
|2 S B G A N T R ) ) o A < W )
25 [HACACRE 1 o BRI & B, R R S AT 4
e /N BRI 48 280, 26 B R R R T e /N B A
HEdICRe )y . 0 R B R B, B R P
FH 4 40 A% B AR E A KRR IE % S5 M 58k, /I -
NPT B AD /N B B KR 2 T 4N A 25 o8
P e YLk B, R P AT ak e v D
CAZIX MM H , R W] R WIS SF Al % CA3
X B2 e i

PI3K/AKt i % /2 240 il o8 & JE AR ~F M5 5 1 =
W 2%, 3 o 2 B BT, T LR e A e e g AR A
XA T E Y R R, PBRAE N B Rk
TR S0 A 3R 2R AL | AU E 515 3
O, T AR 32 %y 32 A1 220 IR B L A TR 5
T, I BRI EZE G & AR SZ R B0 5 1A = 2
A= BB BEULEE = B2 (PIP3) , 2 5 Z Fh A G id 72
I 70 % 538 i/ W A% 02 . ARt I 2 J R/ &
M2 T K 5 B A 3 Bl [E I AL, B Aktl | Akt2
Akt3, 1 AU PI3K B b {5 5 B0E 5, B 40 B A - 7
1% 1 Tk UL 2 — % iR (PIP2) % iR k. PIP3, Akt iif
PH 45 ¥ B 45 45 PIP3, 1% Akt M\ 20 D 5 47 25 51) 240 Jitg it
e, Akt 2 57 B 7K 5 KA S8R 0 A5 AL I, 0T Bl 3-WE R
JUL A9 8 7k 25 1 38t -1 (PDK-1) il MTOR %2 4 14 2
(mTORC2) B MR k', 123 52 1 Wie 40 i K+ . 3%
BRI SR T A A 5 G PIBK, fF 4 1 A%
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H PI3K/Akt {5 53 % 32 240 i, 5 0bh 28 o0l b
TR 28 fl B 052 . Akt T LA o W R Ak R e s N
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JO 4 L A 48 RE BV, A E TL-6 . IL-18, TNF-a 25 48 i
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P AD /N BRUE T 41 40 IL-6 . IL-18 . TNF-a
i, IL-6 . IL-18. TNF-a 34 2 % i AH 5¢ K 7, & B
R PP AT R N BRI P e E . i — Dl
Western blot £ Il AD /)N B & 20 21t AD J&& PI3K/
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AR FAH ST AR, B I PR R U i T 4 4
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AR R B G R IR SZ AR OE PIBK, #H 55
JETE AL Akt, S B9 Akt 0] 53 i 85 2 Tk NF-«B i 2
P2 RAE . T APP ik, R L F M5 Pl i 2>
APP & &, JETT 8 > AB, ., I 55 B4R . PSDIS5 b %
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TE P AT B 2 Al 4 405, 2F 1T R NN T B o

Zi L PTak , 1R WGP AT A o F 45 PI3K/Akt
DR AD /N BB 4 RAE 28 i P 26 00 S5 fil
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PI3K/AKktid # b AHICHE bR , AR XT38 % 3 47 417 i) = R
W, oA X B E i AR 3l R R AT A, TS Vs BARAIE
SO iz B PR AR AR L AR N — B R RS R
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