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Protective effects and mechanism of Naoxintong Capsules on rat brain microvascular
endothelial cells (rBMECS) induced by oxygen-glucose deprivation
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Zhejiang Chinese Medical University, Hangzhou 310053, China

Abstract: Objective To investigate the protective effects and mechanism of Naoxintong Capsules (NXT) on primary cultured neonate
rat brain microvascular endothelial cells (rBMECs) induced by oxygen-glucose deprivation. Methods The primary cultured tBMECs
model was established and the identification of rabbit anti-rat VIII factor was carried out. MTT was used to screen out the concentration
range of NXT intestinal absorption solution to pretect IBMEC in vitro, three doses were selected for experiment. The experimental groups
were divided into control group, model group, nimodipine group (200 pg/mL, NXT intestinal absorption solution group (62.50 mg/L,
125.00 mg/L, and 250.00 mg/L), and NXT intestinal absorption solution (250.00 mg/L) and LY294002 (20 pmol/L, PI3K/Akt pathway
inhibitor) co-administration group. The morphology of rBMECs was observed under inverted microscope. The expression of lactate
dehydrogenase (LDH) and matrix metalloproteinase 9 (MMP-9) in the cell supernatant was detected by ELISA kit. The apoptosis was
observed by Hoechst33342 staining fluorescence microscope. The early apoptotic rate of rBMECs in each group was detected by FCM, and
the expression of PI3K/Akt signaling pathway key proteins was detected by Western blotting. Results Compared with model group, the
administration of NXT could significantly improve the morphology of rBMECs, decrease the intracellular levels of LDH and MMP-9,
significantly reduce the number of apoptotic cells and early apoptotic rate of IBMEC:s, and inhibit the expression of p-Akt, Bcl-2 upregulation,
decrease the expression of Bax, and inhibit caspase-3 activity. The addition of LY294002, a specific inhibitor of PI3K/Akt signaling pathway,
blocked the signal transduction of this pathway and significantly reduced the protective effect of NXT. Conclusion NXT have protective
effects on IBMECs induced by oxygen-glucose deprivation, and its mechanism is related to the PI3K/Akt signaling pathway.
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Table 1 Effects of NXT on LDH leakage and MMP-9 level in
rBMECsS injured by oxygen-glucose deprivation (X *s, n = 6)

M p/mgL”') LDH/(U-L') MMP-9/(ng-mL™")
payis — 35.36+1.21 71.78 £3.10
PR — 7148+2.35"  96.59+1.52%
JEREHLSFE 200.00 42.57+4.69* 57.47 £2.54
NXT 62.50 56.28+2.11%  91.10+1.14*

125.00  4331+2.33%  81.74+4.24%
250.00  37.15+1.15%  76.98+3.56"

SRR P<0.01; SEHRLE: *P<005 #P<001, M
"P < 0.01 vs control group; *P < 0.05 *P < 0.01 vs model group,

same as below
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3 Hoechst 3£ [5&H rBMECs FUET-IE R (X 100)
Fig.3 Apoptosis of rBMECsS in each group after Hoechst staining ( x 100)
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A DRI A, A% R, K2 BRI .
BRI A2 rBMECs KB A, Bl
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JREIRE NXT A5 . 4580 3.

JEFE -

NXT 250.00 mg-L™!

&2 NXT WEERE R rBMECs 2EPETRAI%09
(X £s,n=3)

Table 2 Effects of NXT on early apoptosis of rBMECs induced
by oxygen-glucose deprivation (X £s, n =3)

25 %)) p/(mg-L™") B T-2/%
pagiict — 5.61£2.09
T — 59.77+3.80"
Je T 200.00 26.13 £4.98%
NXT 62.50 37.80£3.22%

125.00 34.42 +3 88"
250.00 23.67£2.34"
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Fig. 4 Effects of NXT on early apoptosis of rBMECs induced by oxygen-glucose deprivation (X s, n=3)
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