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Effect of galangin on cognitive impairment in Alzheimer's disease rats by
regulating Shh/Ptch1 signaling pathway
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Abstract: Objective To investigate the effects of galangin on cognitive impairment and the sonic hedgehog/transmembrane protein
receptor 1 (Shh/Ptchl) signaling pathway in Alzheimer's disease (AD) rats. Methods An AD model was established by injecting
AB1~42 into the CAl region of the hippocampus. The successfully modeled rats were randomly divided into the model group, low-
dose (25 mg-kg™") and high-dose (50 mg-kg™') groups of galangin, and the galangin (50 mg-kg™") + cyclopamine (Shh inhibitor,
10 mg'kg™") group, with 12 rats in each group. Another 12 healthy rats were used as the control group. Galangin was ig administrated

and cyclopamine was ip administrated. The control and model groups were ig given the same volume of 0.9% sodium chloride solution.
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The treatment lasted for 28 days. After the treatment, Morris water maze test was conducted; ELISA was used to detect serum
inflammatory markers IL-6 and IL-1f and oxidative stress markers MDA and SOD levels; HE staining was performed to examine the
pathological morphology of the hippocampus; TUNEL staining was used to detect neuronal apoptosis; and immunohistochemistry was
conducted to detect the expression of AP and p-Tau, which are related to pathological damage in the hippocampus. Western blotting
was used to detect the expression of Shh, Ptchl, GLI1, and apoptosis-related proteins Bcl-2 and BAX in the hippocampus. Results
The AD group had more severe damage to hippocampal tissue compared to the control group, the morphology of neurons was irregular,
the arrangement was disordered, the nuclei of neurons shrank, and the number decreased, the escape latency was prolonged, the number
of platform crossings and the duration of stay on the platform decreased, the swimming trajectory is complex, the levels of IL-6, IL-
1B, MDA, neuronal apoptosis rate, the expression of Bax, AB, and p-Tau elevated, the level of SOD and the expression of Bcl-2, Shh,
Ptchl, and Glil decreased, and the differences were statistically significant (P < 0.05). Compared with model group, galangin high and
low dose group had less destruction of hippocampal tissue, less abnormal morphological degree of neurons, relatively neat arrangement,
less nuclear shrinkage, and less loss of neurons, the escape latency was shortened, the number of platform crossings and the duration
of stay on the platform increased, the swimming track is simple, the levels of IL-6, IL-1, MDA, neuronal apoptosis rate, the expression
of Bax, AP, and p-Tau reduced, the level of SOD and the expression of Bcl-2, Shh, Ptchl, and Glil increased, and the differences were
statistically significant (P < 0.05). The damage to hippocampal tissue was more severe in the galangin + cyclopamine group compared
to the galangin high dose group, the escape latency was prolonged, the number of platform crossings and the duration of stay on the
platform decreased, the swimming trajectory is complex, the levels of IL-6, IL-1f, MDA, neuronal apoptosis rate, the expression of
Bax, AP, and p-Tau increased, the level of SOD and the expression of Bcl-2, Shh, Ptch1, and Glil decreased, and the differences were
statistically significant (P < 0.05). Conclusion Galangin can improve cognitive impairment in AD rats, and its mechanism of action
is related to the activation of the Shh/Ptchl signaling pathway.
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F1 JBERRFILIZENLR (X £, n=12)
Table 1 Comparison of learning and memory ability of rats in each group (X £s, n=12)
Eivil A& (mgkg™) R TR /s ZCE B I & 15 B Tl/s
oy — 6.22+0.65 23.46+2.44 35.89+3.64
! 3159+3.26" 3.154+0.36" 5.11+0.55"
R R 25 20.36+2.14% 11.73+1.23* 19.26+2.05*
50 8.75+0.91% 22.54+2.35% 34.17+3.52%
o RER IR 50+10 19.41+2,03* 12.35+1.28* 20.34+2.13*

SXHRALLLE: *P<0.05; SHMALLE: *P<0.05; SrREREAEMALE: “P<0.05.

*P < 0.01 vs control group; *P < 0.05 vs model group;
Fhb (P<0.05) , BRKPUEE S mREBR.
PR A O T A TR R A R B A . TS
UEL AR T 615 B (s TR 225 38 (P<<0.05) , i
PR R R IO B2 R T
EHPEERINE R T S IR AT BiF
I TR (P<<0.05) , Tpik il &2 2% .
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Table 2 Comparison of inflammation and oxidative stress levels of rats in each group (X s, n=12)

215 FE/(mgkg") IL-6/ (pgrmL™")  IL-1p/ (pgmL™") MDA/ (umol-g’)  SOD/ (kU-g™")

i R — 4.21+0.47 15.24+1.61 3.45+0.35 36.74+3.79
iRt — 19.26+1.95" 56.83+5.73" 20.79+2.17" 14.23+1.51"
FRER 25 12.14+1.28* 38.25+3.89% 12.36+1.34* 24.69+2.53%
50 4.71+4.93" 19.14+2.01% 3.94+4.06* 35.84+3.62%
R ER IO 50410 11.87+1.36% 37.45+3.79% 11.73+1.26% 25.36+2.57%

ERpIRALLLE . P<0.05; HHIMAHE: *P<0.05; SmBEEEAEALR: “P<0.05.

*

<0.01 vs control group; *P < 0.05 vs model group;
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Fig.2 Pathological morphology of hippocampus observed by HE staining (x200)
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®3 BEARWHETTATREXEBRELE (X £s, n=6)

Table 3 Comparison of neuronal apoptosis and related protein expression in rats of all groups (X £s, n=6)

25 51 7/ (mgkg™) ME TR T R I% Bax/B-actin Bcl-2/p-actin
papitst — 5.22+0.56 0.42+0.05 0.87£0.09
Y — 30.67+3.12" 0.96+0.10" 0.33+0.04"
ERER 25 19.85+2.03* 0.77+0.08% 0.52+0.06%

50 7.38+0.76% 0.54+0.06* 0.81+0.09%
R R IR 50+ 10 18.94+1.914 0.73+0.082 0.56+0.062
5T R *P<0.05; H5HMAHE. *P<0.05; HEREHRESHRALE: “P<0.05.
*P<0.01 vs control group; #P < 0.05 vs model group; “P<0.01vs galangin high dose group.
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5 SEEWARN ARy p-Tau FRiX (X40)
Fig.5 Expression of Ap and p-Tau detected by immunohistochemistry (x40)
*4 BFEHAREDARRBRGEXZERRIELLR (X X5, n=6)

Table 4 Comparison of pathological injury-related protein expression in hippocampal tissue of rats in all groups ( X s, n=6)

4151 @ (mgkg™) ARBOGEE p-TaulR 6
payiict — 0.27+0.03 0.3540.04
T — 0.75+0.08" 0.814+0.09"
EMRER 25 0.56+0.06% 0.62+0.07%
50 0.3140.04% 0.3940.04%
mRZER MO 50410 0.53+0.06%2 0.60+0.06%2

SRR E: *P<0.05; SERALE: *P<0.05; SEBREREARMLE: “P<0.05.

*P < 0.01 vs control group; *P < 0.05 vs model group;
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Fig. 6 Western blotting analysis of Shh, Ptchl and Glil

expression

“P<0.01 vs galangin high dose group.
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&5 HBEKXRK Shh/Ptehl fESEHBXRELFRIALLE (X L5, n=6)
Table 5 Comparison of Shh/Ptch1 signaling pathway-related protein expression in rats of all groups (X Xs, n==6)

2H 5 F &/ (mg-kg™) Shh/B-actin Ptch1/p-actin Gli1/p-actin
X HE — 0.93+0.10 0.86+0.09 0.79+0.08
it — 0.44+0.05" 0.39+0.04" 0.31+0.04"
mMRER 25 0.63+0.07* 0.58+0.06* 0.50+0.06*
50 0.85+0.09* 0.81+0.09% 0.72+0.08*
mRER B 50410 0.67+0.07%2 0.60+0.07*2 0.53+0.06%2

XA *P<0.05; SHMHLE. *P<0.05; HEREZSH

[ 2H L “P<<0.05.

*P<0.01 vs control group; *P < 0.05 vs model group; “P < 0.01 vs galangin high dose group.
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