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Abstract

BACKGROUND: Numerous studies have shown that nerve growth inhibitory factor (Nogo-A) can activate Rho-associated coiled-coil kinase (ROCK) by binding
to its downstream molecules, thereby exerting an inhibitory effect on nerve axon growth, which is closely related to the accumulation of B-amyloid protein in
Alzheimer’s disease. Pre-laboratory work has demonstrated that eriodictyol improves cognitive dysfunction in 5xXFAD mice, but its modulation of the Nogo-A/

NgR/ROCK?2 signaling pathway has not been clarified.

OBJECTIVE: To investigate the effect of eriodictyol on cognitive function in 5xFAD mice via the Nogo-A/NgR/ROCK?2 signaling pathway.

METHODS: Male C57BL/6 mice, 8 months old, were randomized into wild group and wild triodictyol-treated group, while 8-month-old male 5xFAD mice were
divided into model group and eriodictyol-treated group, with eight animals in each group. Starting from 33 weeks of age, the wild eriodictyol-treated group and
the eriodictyol-treated group were injected intraperitoneally with 10 uL/g eriodictyol daily, and the wild and model groups were injected with the same volume
of saline for 2 months. Behavioral assays such as Morris water maze and Y-maze tests were performed, and the expression of B-amyloid 1-42, Nogo-A, NgR,
p75NTR, Lingol, ROCK2, p-ROCK2 and other related target proteins in brain were detected by western blot and immunohistochemistry after testing.

RESULTS AND CONCLUSION: Behavioral assay results showed that the spatial memory ability and novelty exploration ability were decreased in the model
group compared with the wild group and the wild eriodictyol-treated group, while these abilities were improved in the eriodictyol-treated group compared
with the model group. Immunohistochemistry and western blot results showed that the expression of B-amyloid 1-42, Nogo-A and its receptors such as NgR,
p75NTR and Lingo-1 were increased in the model group compared with the wild group and the wild eriodictyol-treated group, and were all down-regulated in
the eriodictyol-treated group compared with the model group. The expression of Rho kinase-related proteins ROCK2 and p-ROCK2 was increased in the model
group compared with the wild group and wild eriodictyol-treated group, but was down-regulated in the eriodictyol-treated group compared with the model
group. These findings suggest that eriodictyol treatment ameliorates cognitive dysfunction in 5xFAD mice, which is associated with inhibition of the Nogo-A/

NgR/ROCK?2 signaling pathway.

Key words: Alzheimer’s disease; eriodictyol; 5xFAD moues; neuroprotection; cognitive function

Funding: Shanxi Province "Four Batches" Science and Technology for Medical Innovation Program in 2022, No. 2022XM33 (to YJZ); Shanxi Province Basic
Research Program, No. 20210302123476 (to GMF); Medical Science and Technology Leading Team Project of Shanxi Provincial Health Care Commission, No.
2020TDO5 (to MCG); Open Project of the Key Research Laboratory of Benefiting Qi for Acting Blood Circulation for Multiple Sclerosis of State Administration of

Traditional Chinese Medicine, No. 2021-KF-21S (to JMD)

How to cite this article: LI MD, LI N, GUO MF, MENG T, YU JW, LI YB, MA CG, YU JZ. Eriodictyol improves cognitive function of 5xFAD mice by regulating
Nogo-A/NgR/ROCK?2 signaling pathway. Zhongguo Zuzhi Gongcheng Yanjiu. 2023,;27(32):5097-5102.

0 5|= Introduction

B JR 2R BRI A R — Foh 2R ) 2R AT , BAiEAZ
EE - INFITIRE . AT N ERRAGE B R AR TE R ) BRI,
FLAE B PR E 2 B- VERIFE SR 1 (Amyloid-B, AB) i JE R
TE R PE A 2 Tau 85 10 2 R A T2 B P e 2 £ 2 45
XL R 2 B R A AR DL K& T E R, I
AL R B 2E4E 7. Rho #1953 i e B (Rho-associated
kinase, ROCK) 7T 4 Hu [ £ A R 6 2 i F2 R 15 BT D)
A, 4% ROCKL F1 ROCK2 i A &, 3 et ROCK2 7 ik il
HREH KERIL. HAl LA UESE, ROCK2 Bd v] DL L AR
1) RN Tau 85 1 B FERERR AL, 32610 A AR A 48 9 LA SR
fl 07, SRR R SHE BRI I R A s A KRR T A
(nerve growth inhibitory factor A, Nogo-A) {FN—FfE K
PR T, B A% 400 1 20 T A P A A I O3 R 22 T AR Y
Hid RIAGEW AL AB42 14 K. Nogo-A 5 Nogo 524 (Nogo
receptor, NgR) M4, 551 Ig 451381 Nogo %
AR AH HAEF 2 A 1 (leucine-rich repeat and Ig domain-containing
Nogo receptor-interacting protein, Lingol) DL K #1458 37 K T
Z4A p75(neurotrophin receptor p75, p75NTR) #H B /EH, &
Z& Wi ROCK2®™®, B JL K W], Nogo-A/NgR/ROCK2 {% 5 i i

5098 | DEHERTIEHR | 58274 | 5328 | 2023F 118

T3 % 41 HE B JR U B I R 8 U, R % AE S
JH B R BOE N YR T B R IR BRI T OR B 2 AT g

£ EiEy (Eriodictyol) & —F R AR K B FH R G . Hk
R PUEE R, BEE R ST AR AT, R A
JURAE, I HLERWE IR E i B AT M5 )t e DL S GE B
I EN T RE AN 22 ST R % R AT BE T CRAESE, %
B Y G 4% B0 AU N R A5 9 EL AW SYSY ZRE T, LA E
IR HE/ N R AN M G, 235 SxFAD /N BREIA RN g
{HJZ, %F Nogo-A/NgR/ROCK2 15 5 i I »2 15 H AT 4% F F 14
KM, SxFAD /NERZ H AT 72 N T B 7R IR i BRI F A
IBNPIRI . %SG LL SXFAD /NERCATF AN G, WS B
X 5XFAD /N ER A2 70 LA SN FI T RE R R M, SR HAE ML,
G AR YA ST BT 1R i BRI 1 SR (1 B2 L

1 #ElF01755% Materials and methods

1.1 3%t FEHLR RS S5

1.2 AP ESeE SCIGT 2021 4F 3 HZE 2022 4F 6 A7EILTE
INEPNES R 2T

1.3 A4t

131 sEIzEhYy ke 8 JTUSHEVE(EHE SPF gL SxFAD /)N B AN



HAEE

PEARTERE @72

Chinese Journal of Tissue Engineering Research  www.CITER.com

C57BL/6 /MR 16 R, AR N 23g fifi. T ALat R R
AR R A E, SV ATIES: SCXK( 5t )2020-0004.
Pt S B e e 24 4% [ ] B s B0 sh ) B 22 B S 2 6 TR A
W BEAT, JF2e p [ pa oK [ROR 2 AR B 2 0 e (HtbiE s
2019020). H5/hEUE T (2542) 'C, Jelf 12 h, RS
P12 h FICE IS, SRR HKAT R .

SERRRNEAR IS AR AR 2K )

EEER FRIT 2EHE Iy SxFAD /N R RYE ST 3008 A E AL

BEBEIRE  SH R [12] HEER] R PRI BN AT

SHERNIER

EISKIR R RE  SPF 4 SXFAD /) LAl CS7BL/6 /N BUI SE T b 5 B B AR Rl 4
B R AT

B ER JEEL 8 H W etk C57BL/6 AINERVE NEFAE AL, BRI, 8 H

DR B HENE 5xFAD /NRUE MU KA T4, 48 1

SRSl ANEAT J % ANEUE RIX AB IR IE: /N BRI Nogo-A/

MEEhR NgR/ROCK2 i % #5C & [ {1 R ik

RIBREISHLE ZHW 250 th il 76 K F K B 16 3 2 53 Sk (H iR

2019020)

1.3.2 SIS EEB (AR B EME AR AR A
F], $¢'5 552-58-9); PEGA00( L& WA G THIRAF )
i AB1-42(Cell Signaling, F%'5 14974T); fuii Nogo-A(CST,
T2 5 13401S); R PL Nogo 57 1A (Abcam, 77 5 ab184556);
P p7SNTR(CST, %5 8238S); i Lingol(Abclonal, %5
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Figure 1 | Eriodictyol treatment improves cognitive function in 5xFAD
mice (xts, n=8)
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Figure 2 | Effect of eriodictyol on B-amyloid plaque deposition in the
cerebral cortex of 5xFAD mice (xts, n=3)
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