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Effect of sciadopitysin on sodium arsenite-induced senescence of rat hippocampal neurons
CHEN Cheng, CHEN Xiong, ZHANG Aihua (Key Laboratory of Environmental Pollution Monitoring
and Disease Control, Ministry of Education/School of Public Health, Guizhou Medical University,
Guiyang, Guizhou 550025, China)

Abstract:

[Background] In addition to the typical signs of skin damage, long-term arsenic exposure is often
accompanied by signs and symptoms of neurobehavioral abnormalities.

[Objective] To investigate potential intervention effect of sciadopitysin on senescence of
neurons induced by sodium arsenite in rats and possible underlying mediating effect of cell cycle-
related transcription factor E2F1.

[Methods] SH-SYSY cells were treated with 4 umol-L™" sodium arsenite for 24 h and intervened
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with 50 pg-mL™ Ginkgo biloba extract (EGb761) or four major biflavonoids in Ginkgo biloba leaves (isoginkgetin, bilobetin, sciadopitysin,
and ginkgetin) for 24 h respectively. Then, cell viability was measured by CCK-8 assay. Thirty-two 180-200 g SPF rats were randomly
divided into a control group, an arsenic treatment group (10 mg-L™), a Ginkgo biloba extract intervention group (10 mg-kg™), and a
sciadopitysin intervention group (10 mg-kg™), 8 rats in each group, half male and half female. The rats were treated with sodium arsenite
by free drinking water for 3 consecutive months, and the intervention treatment was conducted after 2 months of poisoning with drug
intake by gavage for 1 month. HE staining was used to detect structural changes in the hippocampus, while Nissl's staining was used to
detect changes in hippocampal morphology and neuron numbers. Moreover, senescence-associated B galactosidase (SA-B-gal) staining
and Western blotting were used to detect senescence of hippocampal neurons and the expression level of E2F1, respectively.

Compared to the arsenic treatment group, EGb761 and the four biflavonoids in Ginkgo biloba leaves effectively antagonized the
inhibitory effect of sodium arsenite on cell viability (all Ps <0.05), and sciadopitysin showed better restoration of cellular viability than
Ginkgo biloba extract (P<0.05). The results of HE staining and Nissl's staining showed that the hippocampal neurons in the arsenic
treatment group were reduced in cell count and the synaptic structure was abnormal, with swelling, nuclear shrinkage, and vacuole,
compared with the control group. The results of SA-B-gal staining showed that the number of senescent cells in the arsenic treatment
group (15.75+3.01) was significantly increased compared with the control group (2.88+0.84) (P < 0.05); the numbers of senescent cells in
the Ginkgo biloba extract group (9.38+1.92) and the sciadopitysin treatment group (7.75+2.38) were significantly decreased compared
with the arsenic treatment group (all Ps<0.05). The results of Western blotting showed that compared with the control group, the
expression of E2F1 protein in hippocampus of the arsenic treatment group was significantly decreased (1.00£0.17 vs. 0.65+0.19, P < 0.05);
compared with the arsenic treatment group, the protein expression level of E2F1 in hippocampus of the sciadopitysin treatment group
(0.89+0.18) was significantly recovered (P <0.05); compared with Ginkgo biloba extract (0.68+0.19), sciadopitysin had a better recovery
effect on E2F1 expression level (0.89+0.18) (P <0.05). The results of correlation analysis showed that the E2F1 protein expression level
was negatively correlated with the positive rate of SA-B-gal staining in hippocampal neurons (r=—0.518, P < 0.05).

Sciadopitysin is an effective component of Ginkgo biloba extract. It can effectively inhibit the senescence of hippocampal
neurons induced by sodium arsenite, and E2F1 may play an important mediating role.

sodium arsenite; sciadopitysin; hippocampus; senescence of neurons
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Figure 1 Effects of four biflavonoids in Ginkgo biloba leaves on
sodium arsenite-induced inhibition of neuronal viability
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Table 1 Effects of sodium arsenite on body weight of rats (n=4, x + s)

BB{i(Unit): g
a3 g . i1
S5 £—1A b= =1A ] E—NAB b= E=1A
FTERLA 224.25+12.87 367.06+61.47 497.47+47.39 568.34+51.60 202.25+10.69 247.38+19.87 287.01+24.42 301.33+18.41
AT 215.00+4.24 350.75+62.92 470.99+25.44 512.84+35.93 207.50+8.66 246.94+15.62 271.86+16.43 287.13+19.23
SRR T 221.75%4.57 358.50+52.40 477.56+35.14 534.79+39.27 207.25+7.27 242.69+15.28 271.46%12.26 288.64+14.40
SN E R TFFE 222.75+¥11.41 326.50+75.87 488.99+30.40 551.46+28.77 205.25+5.85 243.88+15.94 278.72+28.72 288.64+14.40
P >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05
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Figure 2 Rat hippocampal neuron injury of
four groups by HE staining
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Figure 3 Changes in the number and morphology of rat
hippocampal neurons of four groups by Nissl's staining
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Figure 5 Effects of sciadopitysin on sodium arsenite-induced
inhibition of E2F1 expression in rat hippocampus
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