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Effects of icariin on BDNF/TkB signaling pathway and synaptic plasticity regulation on
fear memory improvement in rats with post-traumatic stress disorder
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Abstract Objective To investigate the effects and mechanisms of icariin on changes in fear memory in post-traumatic stress disorder
(PTSD) rats. Methods Thirty male SD rats were used to construct a rat model of single prolonged stress (SPS). The model rats were
randomly divided into the SPS,icariin,and icariin + K252a (tyrosine kinase receptor B inhibitor) groups (n = 10 each; another 10 normal
rats were used as the control group). The icariin and icariin + K252a groups were administered 20 mg/kg icariin by gavage once per day
after SPS,while the control and SPS groups were administered the same dose of normal saline. K252a cells were injected into the lateral
ventricles. After 2 weeks, anxiety, depression, and fear memory disorder in rats in each group were detected by the mine experiment, ele-
vated cross maze experiment, and conditional fear test. The binding activity of icariin to brain-derived neurotrophic factor (BDNF) and the
BDNF and TrkB expressions in the rat amygdala were detected by immunohistochemistry. The relative expressions of BDNF and TrkB pro-
teins were detected by Western blotting. The expressions of postsynaptic density protein 95 (PSD95) and synaptophysin (SYN) in the rat
amygdala were detected using immunofluorescence. Results Icariin showed strong binding to BDNF. Compared with the control group,

the times of entering the central area and the percentage of movement distance in the central area in the SPS group and the icariin+K252a

BEEWH L TAAUFTITRSAIR AR H (JYTICZR2020087) 518
THRFERF IR H (5202210160013)

YEE RN XIBEJR (1987-), 2, TR BRI, 05k

BEESE 5, E-mail : 604616912@qq.com

I #5 B #5:2023-04-03

™ £& H AR 18] - 2024-01-04 19:36:57



« 28 -

HREERRESR H53%E

group were significantly reduced. The open arm entry (OE) and arm opening time (OT) were significantly reduced , the freezing time

and defecation times were significantly increased,and the expressions of the BDNF, TrkB,PSD95,and SYN proteins were significantly

reduced (P < 0.05). Compared with the SPS group, the icariin group rats had significantly increased times of entering the central area and

percentages of movement distance in the central area, significantly increased OE and OT, significantly reduced the time of immobilization

and defecation, and significantly increased the expressions of BDNF, TrkB,PSD95,and SYN proteins (P < 0.05). Conclusion Icariin

effectively alleviated the fear memory impairment induced by SPS in rats. This protective effect is related to BDNF/TrkB signaling pathway

activation and upregulated PSD95 and SYN expression.

Keywords icariin; post traumatic stress disorder; fear memory; brain derived neurotrophic factor; synaptic plasticity
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A, control group; B, SPS group; C, icariin group; D, icariin+K252a group.
E1 4ABKRRESHHNIT
Fig.1 Track map of four groups of rats

1 ABAKRREFHLMERITLL
Tab.1 Field test results by study group

Group Number of times entering centiral area Percentage of movement distance in central area (%)
Control 6.25 +0.47 13.28 +1.02
SPS 3.85+0.35" 8.69 = 0.85"
lcariin 531+0.42” 11.29 = 0.96”
lcariin+K252a 3.72+0.39" 8.72+0.78"Y

1) P < 0.05 vs. control group;2) P < 0.05 vs. SPS group;3) P < 0.05 vs. icariin group.
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Tab.2 Elevated cross maze experiment results by study group

Group OE (%) 0T (%)
Control 12.08 + 1.32 1026 + 1.14
SPS 7.23+0.89" 5.23+0.79"
Icariin 10.84 + 1.08” 8.16 +0.80”
Icariin+K252a 7.42+0.86" 5.41+0.85""

1) P < 0.05 vs. control group;2) P < 0.05 vs. SPS group;3) P < 0.05 vs. icariin group.
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Tab.3 Conditional fear test results by study group

Group Freeze time (s) Frequency of stools
Control 3.56+0.35 1.50 +0.45
SPS 50.29 +2.78" 450 +1.50"
Tcariin 10.84 £ 1.02” 2.50 +0.85”
Tcariin+K252a 51.82+2.95" 4.00 + 150"

1) P <0.05 vs. control group;2) P < 0.05 vs. SPS group;3) P < 0.05 vs. icariin group.

2.4 SRR URE EE T S BDNFZE G E
Gy X R UE R SR T SBDNFIY C R . — i
454 iE<—4.25 keal/mol & B LA /N T 5 22 AR 11
Z AT —E W25 A T M 5 45 fiE<=5.0 keal/mol & W]
T Z A B B A5 GG s 455 RE<-T.0 keal/mol
TR S Z R HA SR E S5 B 16 o 4 T X 245
BRI EAE SBDNFIYSS A 68 M-5.52 keal/mol , 1

B 5 2 (G B A I 45 6 06 1 R B H i 45 B Be Y
FIN, BEIGHS 73 % $ 25 5647 nT WAk, 1 HIPyMOL
AL (F2) 5 SR, A RE AR e ) 2
FIBDNFZ 45 F2RTURY 148, — 35 38 1 2 L iR
5% HETYR-96 .SER-32HIARG-104% A= & 5/ FH , Ui
BATEPTSDH BDNF 2 28 11 11 S 55

2.5 RFFETTXFSPSK A/ AZBDNFAITkBE A

E2 ZFEEHSXEIIFBDONFI S F R EE

Fig.2 Molecular docking diagram of icariin and key target brain-derived neurotrophic factor
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BDNF

TekB |

60 = Control group
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= [cariin+K252a group
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expression/%
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A ,immunohistochemical staining of BDNF and TrkB ( x 200) ; B, Western blotting detection of relative expressions of BDNF and TrkB proteins;C,
statistical chart of relative expressions of BDNF and TrkB proteins. BDNF, brain-derived neurotrophic factor; TrkB, tyrosine kinase receptor B. 1, control
group; 2 SPS group; 3, icariin group;4,icariin+K252a group. *P < 0.05 vs. control group;#P < 0.05 vs. SPS group; AP < 0.05 vs. icariin group.

B3 &AKRRA{#BDNFAITKBE AMRIE
Fig.3 Expressions of BDNF and TrkB proteins in the amygdalae of rats by study group

(14 5] 7 6 30 I AR (P < 0.05) . 1fif 5 SPSZH A L,

X BEZIBDNFfR % 26 0 o B {5 I b I 78 1 41PSDOSFISYNZE ' i B BH I 3% i (P <
(100.00 + 0.00) %, ¢ Y50 A M5 R B, 5% 0.05) o SPSLHMIELFEF +K252a4 He i, £ 7 G
HEZH AR L, SPSZH FITE £ 75 H+K252a2HPSDOSHISYN  i12¢5 X (P>0.05), WLIK4,

8
g . 150
Control group SPS group Icariin group  Icariin+K252a group % %
g =
= @
= £ 50
PSD95 2 =
7]
A
0\@
SYN &
o
% < 150
DAPI Z \%\ 100 e
R * *A
= £ 50
z E
% 0
Mrege %oxﬁ @‘& QQQ %0\3
O Q%% .'\00 (\,‘b
&S S
€
&
S
A & B

A,PSD95 and SYN immunofluorescence staining ( x 200) ;B,PSD95 and SYN fluorescence intensity statistical charts. PSD95, postsynaptic density pro-
tein 95;SYN, synaptophysin. *P < 0.05 vs. control group;#P < 0.05 vs. SPS group; AP < 0.05 vs. icariin group.
B4 KRAI-HZPSDISTISYNMI REH Kt
Fig.4 Immunofluorescence staining of PSD95 and SYN in rat amygdalae
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