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Effects of schisandrin A on apoptosis of hippocampal neurons in vascular dementia
rats through SIRT1/PGC-1a pathway
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Abstract: Objective To investigate the effects of schisandrin A on silent mating type information regulation 2 homolog 1/peroxisome
proliferator-activated receptor y coactivator-1a (SIRT1/PGC-1a) pathway and apoptosis of hippocampal neurons in vascular dementia
(VD) rats. Methods The VD model was established by permanent ligation of bilateral common carotid arteries in 50 rats, the model
rats were divided into model group, schisandrin A (low, medium and high) dose groups and positive control group according to the
random number table, with 10 rats in each group. Another 10 rats were given the same treatment as the sham operation group, except
that the proximal and distal ends of the left and right common carotid arteries were not ligated. schisandrin A (low, medium and high)
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dose groups were intraperitoneally injected with 20, 40, 80 mg/kg schisandrin A respectively, and the positive control group was
intragastrically administered with 0.54 g/kg dihydroergotoxine mesylate tablets, and the sham operation group and model group were
intraperitoneally injected with the same volume of solvent, once a day for 21 days. Morris water maze test was used to evaluate space
exploration, the hippocampal neurons were detected by hematoxylin eosin (HE), the apoptosis of hippocampal neurons was detected by
terminal dexynucleotidyl transferase-mediated dUTP nick end labeling (TUNEL), Western blotting was used to detect the levels of
B-lymphoma-2 gene (Bcl-2), Bcl-2-associated X protein (Bax), Caspase-3, activated Caspase-3 (cleaved Caspase-3), SIRT1, PGC-1a
protein. Results In the model group, the morphology of the hippocampal neurons were irregular or spindle shaped, the cytoplasm and
nucleus were concentrated, and neuron apoptosis was observed, with the increase of schisandrin A (low, medium, and high) dose
groups, the apoptosis of neurons gradually alleviated, and almost no apoptotic neurons were observed in the high dose group.
Compared with those in the sham operation group, the apoptosis ratio of hippocampal neurons and the levels of Bax and cleaved
Caspase3/Caspase-3 protein in the model group were higher, the time to stay on the platform quadrant and the time of crossing the
platform were more, and the protein levels of Bcl-2, SIRT1 and PGC-1a in hippocampus were lower (P < 0.05). Compared with those
in the model group, the apoptosis ratio of hippocampal neurons and the levels of Bax and cleaved Caspase3/Caspase-3 protein in the
schisandrin A (medium and high) dose groups were lower, the time to stay on the platform quadrant and the times of crossing the
platform were less, and the protein levels of Bcl-2, SIRT1 and PGC-1a in hippocampus were higher (P < 0.05), the time spent on the
platform in the schisandrin A low dose groups was less, the apoptosis ratio of hippocampal neurons and the levels of Bax and
cleaved-caspase3/caspase3 protein were lower, and the protein level of Bcl-2 was higher (P < 0.05). Conclusion Schisandrin A can
inhibit the apoptosis of hippocampal neurons in VD rats, which may be realized by activating SIRT1/PGC-1a pathway.

Key words: schisandrin A; vascular dementia; silent mating type information regulation 2 homolog 1/peroxisome proliferator-activated

receptor y coactivator-1a pathway; hippocampal neuron; apoptosis
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*1 BEARRZENRFAENLLE (x+s,n=10)
Table 1 Comparison of spatial exploration ability of rats
in each group ( x #s,n =10 )

5 Fiil=v} & RIRE TG
(mg-kg™) B 1] /s A
(EERZN — 69.48+16.48 11.36+2.19
iR — 19.86+3.46*  4.35+0.98*
TR TR 20 31.45+4.17°  568+0.87
40 39.67+£4.95°  6.77+1.06"
80 52.49+9.46°  8.96+1.12"
FH %t B 540 54.33+8.18°  8.64+0.97"

HEFARMLE: *P<0.05; SHRALLE: “P<0.05
#P < 0.05 vs sham-operation group; “P < 0.05 vs model group
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Fig. 1 Comparison of morphology of hippocampal neurons in each group
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Fig. 2 neuronal apoptosis in hippocampus of rats in each group
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®2 BEAAREDXMWRTATELE (x+s5,n=10)
Table 2 Comparison of apoptosis rate of hippocampal
neurons in each group ( X #s,n =10 )

ZH 5] #E/(mg-kg™) M TR T H %
(CERZN — 0.13+0.02
it — 63.48+6.47"
TR THE 20 53.11+5.44"
40 43.19+5.95"
80 25.18+3.49"
FoE 2 4t L 540 34.65+6.15"

H5BFARMALE: *P<0.05; SHAALE: "P<0.05
#P < 0.05 vs sham-operation group; "P < 0.05 vs model group
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b, HBRFHER (b, &) FIEA. FHEIRA KR
RIELX SIRTL. PGC-la & FARIEK R (P<
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Caspase-3 EHXRIA

Fig. 3 Protein expression of Bax, Bcl-2, Caspase-3 and cleaved
Caspase-3 in hippocampus of rats in each group

*3 ZEARBEIDX Bax. Bcl-2. Caspase-3. cleaved Caspase-3 TEFRIAKFELE (X +s,n=10)
Table 3 Comparison of protein expression levels of Bax, Bcl-2, Caspase-3 and cleaved Caspase-3 in hippocampus of rats in

each group ( X +s,n =10 )

2H 5 7 &/(mg-kg™) Bax/GAPDH Bcl-2/GAPDH Caspase-3/GAPDH  cleaved Caspase-3/Caspase-3
EEN — 0.33+0.08 0.76+0.08 0.93+0.08 0.05+0.01
LAY — 1.06+0.15% 0.09+0.01% 0.89+0.09 0.3610.04%
FIRFH#E 20 0.86+0.08" 0.16+0.02" 0.92+0.09 0.26+0.02"

40 0.59+0.06" 0.3340.04" 0.8740.08 0.14+0.01"

80 0.48+0.08" 0.86+0.04" 0.92+0.08 0.12+0.02"
IS 2 o} R 540 0.54+0.07" 0.2940.03" 0.9340.05 0.12+0.01"

H5IEFARELE: *P<0.05; SHBYALE: "P<0.05
#P < 0.05 vs sham-operation group; "P < 0.05 vs model group

S ———————

el ——_ ¢ &
CAPDH . N NS WS S -

BFER B 20 40 80  PHMEXIHR

FRF 2/ (mgkg ™)
4 FHEAFEDX SIRTL, PGC-1a EAKIL
Fig. 4 Protein expression of SIRT1 and PGC-1a in
hippocampus of rats in each group
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*4 FBHEKXFREDX SIRTL, PGC-la EAFIAKFLLE
(X#s,n=10)
Table4 Comparison of protein expression levels of SIRT1 and

PGC-1a in hippocampus of rats in each group

(X#s5,n=10)

5 FES SIRT1/ PGC-1a/

(mg-kg™?) GAPDH GAPDH

BRFR — 0.8940.09 0.6840.05
it — 0.1340.02# 0.2140.02*
fRFHE 20 0.14240.02 0.2340.02
40 0.3340.04" 0.59+40.06"
80 0.5740.06" 1.0640.10
SERE i 540 0.3440.04" 0.5640.04"

HEFARMLE: *P<0.05; SHRALLE: “P<0.05
#P < 0.05 vs sham-operation group; “P < 0.05 vs model group
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