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Abstract: Objective To observe the effect of Qixian Tongluo formula on synaptic plasticity and functional recovery
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in rats with cerebral infarction and explore the mechanism of action from the perspective of brain derived
neurotrophic factor (BDNF )/tyrosine kinase receptor B (TrkB)/cAMP response element binding protein (CREB)
signaling pathway. Methods The middle cerebral artery occlusion (MCAO) rat model was established by suture
method. Thirty—six model rats were randomly divided into model group, Qixian Tongluo formula group(15.66 g-kg™,
intragastric administration), K252a group(50 pg-kg ™', intraperitoneal injection), Qixian Tongluo formula(15.66 g-kg ™',
intragastric administration) + K252a (50 pg-kg', intraperitoneal injection) group, Citicoline group (0.054 g-kg ',
intragastric administration) and solvent control group. In addition, six rats underwent sham operation. The
intervention administration was started on the 3rd day after operation once a day for 12 consecutive days. On the
3rd, 7th, and 14th day after operation, neurological function was evaluated by Longa score. On the 14th day after
operation, the general structure and ultrastructural changes of synapse in the peri—ischemia tissue were observed by
silver staining and transmission electron microscope, rtespectively. The expression of synaptic plasticity marker
protein [synaptophysin (SYN) and postsynaptic density—95 (PSD—-95)] in the peri—ischemia tissue were detected by
immunohistochemistry, and the expression of BDNF, TrkB, CREB and phosphorylated cAMP response element
binding protein (p—CREB) in the peri—ischemia tissue were detected by Western Blot. Results Compared with the
sham operation group, model group had obvious symptoms of neurological deficits, the neurological function scores
were significantly increased at each time point (P <0.01), the number of neuronal dendritic branches, dendritic
spines and synapses in the peri—ischemia tissue were significantly reduced, the synapse structure was blurred, some
synaptic vesicles were enlarged and damaged, the post—synaptic dense material was reduced, the expressions of
synaptic plasticity marker proteins SYN and PSD-95 were significantly decreased(P <0.01), the protein expressions
of BDNF and p—CREB were increased (P <0.05), but the expressions of TrkB and CREB protein were similar (P >
0.05). Compared with the model group, the neurological function scores were significantly reduced on the 14th
day (P<0.01), the number of dendritic branches, dendritic spines and synapses in the peri—ischemia tissue were
significantly increased, the synaptic structure was relatively clear, the number of post—synaptic dense substances
and synaptic vesicles were increased, the expressions of SYN, PSD-95, BDNF and p— CREB protein were all
significantly increased (P <0.05, P <0.01), but there was no significant difference between TrkB and CREB protein
expression in Qixian Tongluo formula group (P>0.05). Compared with the Qixian Tongluo formula group, the
neurological function scores were increased to a certain degree on the 14th day (P<0.01), the number of
dendritic branches , dendritic spines and synapses in the peri—ischemia tissue were decreased , the degree
of synaptic ultrastructure damage was worser, the expressions of SYN, PSD-95, BDNF and p—CREB protein
were all decreased (P <0.01), while the expressions of TrkB and CREB protein were equivalent in Qixian Tongluo
formula + K252a group (P>0.05). Conclusion Qixian Tongluo formula can promote synaptic plasticity and
functional recovery in rats with cerebral infarction, and the mechanism is related to regulating the activity of BDNF/
TrkB/CREB signaling pathway.
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®1 BEAKXRAERESHEEITED LB (v £5, n=6)
Table 1 Comparison of neurological function score of rats in each

group at different time points(x s, n=6)
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N wE N ARZH 233+0.81  1.83+075  1.33£081"
RTINS 2.33+0.51 2.00+0.00 1.83+0.75
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77 +K252a 41 (] 2-E) 2 fil 25 A 38 A i T, 2 s 3
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Pl 22 T 5 i B R 4 R 00 AR EE S RS AL AR AL s T
K252a 41 (& 2-D) W 5B i . 5 reqilimss 4
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TSR AR R A TN R

W G ATRETE SN s AR
E. FEAl@A L T +K252a 41 F. i E 2 G. FFIN IR 4L

Bl 1 RALIELE 753 AR ST K FRGR I /) i 40 4R #6042 JT SRl — AR B A B 2 I (BE SR L (5, x400)

Figure 1 Effect of Qixian Tongluo formula on the general structure of synapses in the peri—ischemia tissue of rats with cerebral

infarction (silvered staining, x400)
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Figure 2 Effect of Qixian Tongluo formula on the ultrastructure of synapses in the peri—ischemia tissue of rats with cerebral

infarction (transmission electron microscope, X15 000)
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B3 EflilL T Xt RiAE e K FRER M & i A R R AT L MAREE B SYN RiZBIRME (Fed11L, *x200)

Figure 3 Effect of Qixian Tongluo formula on the expression of synaptic plasticity marker protein SYN in the peri—ischemia tissue of

rats with cerebral infarction(immunohistochemistry, %x200)
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Figure 4 Effect of Qixian Tongluo formula on the expression of synaptic plasticity marker protein PSD-95 in the peri—ischemia tissue of rats

with cerebral infarction (immunohistochemistry, x200)
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Figure 5 Effect of Qixian Tongluo formula on the expression levels of synaptic plasticity marker protein SYN and PSD-95 in the peri—

ischemia tissue of rats with cerebral infarction(x +s, n=6)
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Figure 6  Effect of Qixian Tongluo formula on the protein expression of BDNF, TrkB, CREB and p—CREB in the peri—ischemia tissue

of rats with cerebral infarction(x +s, n=6)
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