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Effects of Tilianin on Cognitive Impairment and Neuronal Apoptosis
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ABSTRACT Objective: To investigate the effect and mechanism of tericin on cognitive impairment and neuronal apoptosis in a rat
model of cerebral small vessel disease (CSVD). Methods: SD rats were divided into Sham group, CSVD group, low-dose tilianin group
(L-Til group, 5 mg/kg/d), middle-dose tilianin group (M-Til group, 10 mg/kg/d) and high-dose tilianin group (H-Til group, 20 mg/kg/d).
The CSVD rat model was established by in vitro injection of the same germline microemboli, and the rats in each group were treated for
4 weeks. After the treatment, Morris water maze test was performed on the rats in each group, and the hippocampal tissue was separated
and stained with HE, TUNEL and Nissl. The expressions of Bax, Bcl2, cleaved caspase-3, VEGF and nuclear NF-kB p65 in
hippocampus were detected by immunohistochemical staining or Western blot. The levels of serum inflaimmatory indexes (TNF-a and
IL-1B) and oxidative stress indexes (SOD and MDA) were detected by corresponding kit. Results: Compared with that in the CSVD
group, the escape latency decreased in L-Til group, M-Til group and H-Til group, and the number of crossing the platform increased
(P<0.05). Compared with that in the CSVD group, the positive rate of TUNEL decreased in hippocampus of L-Til group, M-Til group
and H-Til group, while Nissl body optical density increased (P<0.05); The expression levels of Bax and cleaved caspase-3 decreased,
while Bcl2 increased (P<0.05). Compared with that in the CSVD group, the serum levels of TNF-q, IL-18 and MDA decreased in L-Til
group, M-Til group and H-Til group, while SOD increased (P<0.05). Compared with that in the CSVD group, the nuclear NF-kB p65
protein expression level decreased in hippocampus of L-Til group, M-Til group and H-Til group, while the cytoplasmic VEGF protein
expression level increased (P<0.05). Conclusion: This study shows that tilianin can alleviate cognitive impairment and inhibit neuronal
apoptosis in CSVD rats. The therapeutic mechanism of tilianin on CSVD is partly achieved by reducing inflammation and oxidative
stress, promoting VEGF expression and inhibiting NF-«B signal pathway.
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Fig.1 Morris water maze test of rats in each group

Note: A: escape latency; B: times of crossing the platform; compared with sham group, *P<0.05; compared with CSVD group, “P<0.05.
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Fig.2 HE staining, TUNEL staining and Nissl staining of hippocampal tissue in each group
Note: A: staining image, magnification: x400; B: TUNEL positive rate;
C: Nissl body optical density; compared with sham group, *P<0.05; compared with CSVD group, *P<0.05.
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Fig.3 Immunohistochemical staining of Bax, Bcl2 and cleaved caspase-3 in hippocampus of rats in each group

Note: Magnification: x400
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Table 1 Detection of positive rates of immunohistochemical staining for Bax, Bcl2 and cleaved caspase-3 in hippocampus of rats in each group

Groups Bax Bel2 cleaved caspase-3
Sham group 5.10+0.64 18.05+1.99 5.53+£1.25
CSVD group 17.51+1.86 * 4.80+0.64 * 21.13+3.58 *
L-Til group 11.44+1.847 7.96+1.99 13.17£2.217
M-Til group 8.60+1.617 11.43£2.23 % 7712717
H-Til group 5.77+1.16 " 16.94+3.24 " 6.16+1.83 "

F 119.811 25.306 75.716
P <0.001 <0.001 <0.001

Note: compared with Sham group, *P<0.05; compared with CSVD group, “P<0.05.
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Fig.4 Western blot detection results of Bax, Bcl2 and cleaved caspase-3 in hippocampus of rats in each group

Note: A: representative bands of Western blot; B-D: relative protein expression levels of Bax, Bcl2 and cleaved caspase-3;

compared with sham group, *P<0.05; compared with CSVD group, “P<0.05.

2 BAKRMEREEIEFR( TNF-o 70 IL-18 )FAE W FL#EHR( SOD F1 MDA )7k F

Table 2 Serum inflammatory indexes (TNF-a and IL-1) and oxidative stress indexes (SOD and MDA) levels of rats in each group

Groups TNF-a (ng/L) IL-18 (ng/L) SOD (U/g) MDA (mmol/g)
Sham group 321.97£19.32 624.65+37.48 263.76+15.83 2.34+0.14
CSVD group 433.87+52.06 * 811.65+97.40 * 187.07+£22.45 * 11.05+1.33 *
L-Til group 375.65+45.08 709.66+85.16 213.65+£25.64 7 7.65+0.92 %
M-Til group 339.86+37.38 7 644.75+70.92 222.08+24.43 7 6.35+0.70 *
H-Til group 332.04+26.56 * 637.09+£50.97 231.09£18.49 7 4.77+£0.38 7

F 15.20 12.34 17.47 175.82
P <0.001 <0.001 <0.001 <0.001

Note: compared with sham group, *P<0.05; compared with CSVD group, “P<0.05.
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CSVD St i AR F I HLHIAR B 4%, Z R Ee IR £ ] &
F CSVD [k H:,CSVD A5, ML - BréafbJe i & &

SiE RN AT — 2L S PR 2R A A T R MU B &

U, PrEL PR IGYT I CSVD M2 MGy FiRts ., &I AIHT
SAAAPTRAE I E 2P ARE ", AW s, i 5]
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Fig.5 Western blot detection results of NF-kB p65 and VEGF in the hippocampus of rats in each group

Note: A: representative bands of Western blot; B: relative protein expression of NF-kB p65 in nucleus;

C: relative protein expression of VEGF; compared with sham group, *P<0.05; compared with CSVD group, “P<0.05.
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