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[ Abstract] Objective To determine the effect of ginsenoside Rgl on the expression of phosphorylated tau protein(P-tau) and
calcineurin (CaN) in a rat brain slice model of Alzheimer’s disease (AD) induced by okadaic acid (OA), and to investigate whether
gensenoside Rgl inhibits tau phosphorylation through up-regulating CaN in the process. Methods Brain slices (containing cerebral
cortex and hippocampus) in 400 um thickness were obtained from 5-week-old SD rats, and then randomly divided into control, model,
ginsenoside Rgl and ginsenoside Rgl + tacrolimus (FK506, CaN inhibitor) groups, with 10 slices in each group. All these brain slices
were cultured with artificial cerebrospinal fluid (ACSF) firstly, and then ginsenoside Rgl with or without FK506 was added into the
ACSF of the corresponding groups for 2 h. Then, OA was administrated into ACSF of model, ginsenoside Rgl and ginsenoside
Rg1+FK506 groups separately for 3 h to induce tau phosphorylation to prepare AD model. There was no any intervention for the control
group. Expression of P-tau and CaN proteins in brain slices as determined by immunohistochemical staining, and the results were
analyzed by image acquisition and analysis system. Results Compared with the control group, the level of P-tau protein was
significantly higher (P < 0.05) and that of CaN protein was obviously lower (P < 0.05) in the model group. Compared with the model
group, the expression of P-tau was markedly lower (P <0.01) and that of CaN protein was remarkably higher (P <0.05) in the
ginsenoside Rgl group. Compared with the ginsenoside Rgl group, the expression of P-tau was higher (P < 0.01) and the expression of
CaN protein was lower (P < 0.05) in the ginsenoside Rg1+FK506 group. Conclusion Ginsenoside Rgl inhibits tau phosphorylation
probably by enhancing CaN expression in rat brain slice model of AD, and thus exerts anti-dementia effect.
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Table 1  Effect of OA on the expression of P-tau protein and CaN in rat brain slices (n =10, xxs)

P-tau CaN
CAl CA3 DG Cortex CAl CA3 DG Cortex
Control  153.34+2.63 149.45+192 14781+183 15532+2.03 17344+194 17168+1.10 17460+129 17343+1.37
Model 143.43+1.42" 14208 +1.41" 14160+1.32° 141.36+1.35 182.40+1.31" 181.79+1.47" 182.16+1.16* 180.36+1.77"

OA: okadaic acid; AD: Alzheimer’s disease; CAl: CA1 area of hippocampus;CA3: CA3 area of hippocampus; DG: dentate gyrus. Compared with
control group, P < 0.05
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Table 2 Effect of ginsenoside Rgl on the expression of P-tau protein in rat brain slices (n=10, x +s)
Group CAl CA3 DG Cortex
Control 153.34 +2.63 149.45 +1.92 147.81 +1.83 155.32 +2.03
Model 143.43 £ 1.42" 142.08 +1.41" 141.60 +1.32" 141.36 +1.35"
Ginsenoside Rgl 150.20 + 1.38" 146.43 + 1.85" 143.98 + 1.87* 153.15 + 1.33"
Ginsenoside Rgl+ FK506 147.41 +2.53% 144,96 + 0.96"" 142.79 + 2.76"* 148.52 +3.12**

AD: Alzheimer’s disease; CAl: CA1 area of hippocampus; CA3: CA3 area of hippocampus; DG: dentate gyrus. Compared with control group,
“P < 0.05; compared with model group, *P < 0.05; compared with ginsenoside Rg1 group, “P < 0.05
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Table 3  Effect of ginsenoside Rgl on the expression of CaN protein in rat brain slices (n=10, x £5s)
Group CAl CA3 DG Cortex
Control 173.44 +1.94 171.68 +1.10 174.60 +1.29 173.43 +1.37
Model 182.40 +1.31" 181.79 = 1.47" 182.16 +1.16" 180.36 = 1.77"

175.36 +1.37*
178.93 +2.04*"

Ginsenoside Rgl
Ginsenoside Rgl+ FK506

175.06 + 2.06"
177.57 £ 2.41*"

175.34 + 0.95%
178.96 + 2.49*"

174.62 +1.16*
178.27 +0.76*"

CA1: CA1 area of hippocampus; CA3: CA3 area of hippocampus; DG: dentate gyrus. Compared with control group, “P < 0.05; compared with
model group, *P < 0.05; compared with ginsenoside Rgl group, “P < 0.05
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