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[Abstract] Objective: To investigate the effect of Oridonin (Ori) on neuronal damage induced by oxygen
glucose deprivation/reoxygenation (OGD/R) by regulating the Hippo/YAP signaling pathway. Methods: OGD/R
induced HT22 cells were treated with different concentrations of Ori. The experiment was separated into control
group, OGD/R group, low concentration (2 pmol/L) Ori group (Ori-L group), medium concentration (4 pmol/L)
Ori group (Ori-M group), high concentration (8 wmol/L) Ori group (Ori-H group) and Ori-H (10 pmol/L)+PY-60
(10 pmol/L) group (Ori-H+PY-60 group). The morphological changes of cells was observed under microscope. Edu
was applied to detect cell proliferation level. Flow cytometry was applied to detect cell apoptosis. Enzyme-linked
immunosorbent assay (ELISA) were applied to measure lactate dehydrogenase (LDH), catalase (CAT) and superoxide
dismutase (SOD) levels. Reactive oxygen (ROS) detection kit was applied to measure ROS level. Immunoblotting
was applied to determine the expression of B cell lymphoma 2 (Bcl-2), Bel-2 related X protein (Bax), Yes
associated protein (YAP) and TAZ proteins. Results: Compared with O wmol/L Ori, the cell viability was
significantly increased after treatment with 2, 4, and 8 pmol/L Ori (P<0.05), therefore, 2, 4, and 8 pmol/L Ori

was selected for subsequent experiments. Compared with the control group, the OGD/R group showed sparse cell
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distribution, severe cell damage, shrinkage and swelling of cells, and obvious cell death, and the positive rate of
Edu, the levels of CAT and SOD, and the level of Bel-2 were obviously reduced in OGD/R group (P<0.05). The
apoptosis rate, the levels of LDH and ROS, and the levels of Bax, YAP and TAZ were significantly increased
in OGD/R group (P<0.05). Compared with the OGD/R group, the cells in the Ori-L group, Ori-M group and
Ori-H group showed more normal state, intact cell bodies, reduced degree of cell damage and swelling, and
reduced number of deaths, and the positive rate of Edu, the levels of CAT and SOD, and the level of Bel-2
were significantly increased in Ori-L group, Ori-M group and Ori—H group (P<0.05). The apoptosis rate, the
levels of LDH and ROS, and the levels of Bax, YAP, and TAZ were obviously reduced in Ori-L group, Ori-M
group and Ori—-H group (P<0.05). It was concentration dependent. The YAP activator, PY-60, reversed the

protective effect of Ori on OGD/R induced neuronal damage. Conclusion: Ori may improve neuronal damage

caused by OGD/R by regulating the Hippo/YAP signaling pathway.
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5 Ori-LAL 4R, °P<0.05 5 5 Ori-M £ }L 4%, 'P<0.05 3 5 Ori—-H 4L
b4z, °P<0.05,

2.5 Ori*tOGD/RF FHHT22 20 I BAL B K T80 Hh 5
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Fz 4 Ori XF OGD/R FSAY HT22 RS R Kk F R0

(xzs)

43 n LDHAUL)  CAT(UML) SODAUmL) ROSFEHFE
Control] 6 4653£297  602:036  T1£054  1203£020
OGD/RA 6 16842£1715 165017 2035015 1857093
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WAL, °P<0.05,
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W RR A R R AN IO FHROSAE B i, SOD .CAT
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FPR IR R SR, EAS 0 B 2, R PE Y APIG FFI PY 60
AL 3E 57 45 R YAP RN TAZ R 11 7K -5 V8 B Ori 1Y A 22 07 370 1R

44

FH o 3 #6285 536 B Ori W] 5838 35 90 1 Hippo/ Y APE 53 4 14
HOGD/RIFE LI -

25 FRTR , OriBE SRt 2 20 s i, 35 Hb A L g
WA 2 TR 0, AL 7T B8 590 1 Hippo/ Y AP{R 5 4%
T KX SR IR BT, Ori Y I T BE A B TR B b 2ot e
3 Mt /PR R AR A AR AR 5T 1 AR AR AT 0 0E , A5
Ty i — 29T

S 3k

[1] YU Q, DAL H F, JIANG Y N, et al. Sevoflurane alleviates
oxygen —glucose deprivation/reoxygenation —induced injury
in HT22 cells through regulation of the PI3K/AKT/
GSK3p signaling pathway[J]. Exp Ther Med,2021,21(4):
376.

[2] XU L L, GAO Y R, HU M, et al. Edaravone dexborneol
protects cerebral ischemia reperfusion injury through
activating Nrf2/HO-1 signaling pathway in mice[J] Fundam
Clin Pharmacol,2022,36(5):790-800.

[3] FLAF, WIS T, TR IR b A A o 2R 24 B P S ML A F 5
JE[ PR EE 2524 ], 2021,39(11): 70-72.

[4] LI L, SONG J J, ZHANG M X, et al. Oridonin
ameliorates caspase—9-mediated brain neuronal apoptosis
in mouse with ischemic stroke by inhibiting RIPK3 -
mediated mitophagy[J]. Acta Pharmacol Sin,2023,44(4):
726-740.

[5] ZHAO X J, ZHU H Y, WANG X L, et al. Oridonin

—_

ameliorates traumatic brain injury —induced neurological
damage by improving mitochondrial function and antioxidant
capacity and suppressing neuroinflammation through the
Nrf2 pathway[J]. J Neurotrauma,2022,39(7-8):530-543.

[6] CHAQOUR B. CCN-Hippo YAP signaling in vision and

—

its role in neuronal, glial and vascular cell function and
behavior[J]. J Cell Commun Signal,2023,17(2):255-262.

[7] PASSARO F, DE MARTINO I, ZAMBELLI F, et al.

—

YAP contributes to DNA methylation remodeling upon
mouse embryonic stem cell differentiation [J]. J Biol Chem,
2021,296:100138.

[8] ACHETA J, BHATIA U, HALEY J, et al. Piezo channels

=

contribute to the regulation of myelination in Schwann
cells[]]. Glia,2022,70(12):2276-2289.

[9] MINDOS T, DUN X P, NORTH K, et al. Merlin controls

—

the repair capacity of Schwann cells after injury by
regulating Hippo/YAP activity[J]. J Cell Biol,2017,216(2):
495-510.

[10] WANG C, ZHANG Y H, JIANG Q S, et al. Oridonin
suppresses the growth of glioblastoma cells via inhibiting

Hippo/YAP axis[J]. Arch Biochem Biophys,2024,751:



2025 F7TA F31EFTH  July.2025 Vol.31 No.7

+ & 3 Far

109845.

[11] FAER, B, §12E 30 B Ja b PR AR g o ph 28
TR SE /A A B WP MR ). 2 B R R 2o
#,2022,57(5): 673-678.

[12] SHALHOUT S Z, YANG P Y, GRZELAK E M, et al.
YAP —dependent
targeting annexin A2[J]. Nat Chem Biol,2021,17(7):
767-775.

[13] PARK S 'Y, CHO M H, LI M, et al. Petatewalide B

proliferation by a small molecule

alleviates oxygen —glucose deprivation/reoxygenation —in—
duced neuronal injury via activation of the AMPK/Nrf2
signaling pathway[J]. Mol Med Rep,2020,22(1):239-246.
[14] LI Y H, ZHANG S, TANG L,
LincRNA-EPS/Sirt1/autophagy pathway in the neuropro—

et al. The role of

tection process by hydrogen against OGD/R —induced
hippocampal HT22 cells injury[J]. J Pers Med,2023,13
(4):631.

[15] LIN K H, LT C Y, HSU Y M, et al. Oridonin, A
natural diterpenoid, protected NGF —differentiated PC12
cells against MPP(+)- and kainic acid—induced injury[J].
Food Chem Toxicol,2019,133:110765.

[16] JIA' Y J, TONG Y, MIN L Q, et al. Protective effects
of oridonin against cerebral ischemia/reperfusion injury
by inhibiting the NLRP3 inflammasome activation [J].
Tissue Cell,2021,71:101514.

[17] DONG R F, TAI L W, ZHANG B, et al. Neuropro—
tective effect of FMS-like tyrosine kinase-3 silence on
cerebral ischemia/reperfusion injury in a SH-SY5Y cell
line[J]. Gene,2019,697:152-158.

[18] MENG S X, WANG B, LI W T. LncRNA MALAT1
improves cerebral ischemia—reperfusion injury and cognitive
dysfunction by regulating miR—142-3p/SIRT1 axis[J]. Int
J Neurosci,2023, 133(7): 740-753.

[19] ZHANG Q Q, YAO M, QI J J, et al. Puerarin inhibited

oxidative stress and alleviated cerebral ischemia-reperfu—

sion injury through PI3K/Akt/Nrf2 signaling pathwayl[J].
Front Pharmacol,2023, 14:1134380.

[20] YAN C L, YAN H'Y, MAO J N, et al. Neuroprotective
effect of oridonin on traumatic brain injury via inhibiting
NLRP3 inflammasome in experimental mice[]J]. Front
Neurosci, 2020, 14:557170.

[21] ZHAO X L, LE T P, ERHARDT S, et al. Hippo—Yap

pathway orchestrates neural crest ontogenesis[J]. Front

Cell Dev Biol,2021,9:706623.

[22] OUYANG T H, MENG W, LI M H, et al. Recent
advances of the hippo/YAP signaling pathway in brain
development and glioma[J]. Cell Mol Neurobiol,2020,40
(4):495-510.

[23] BARAR , RBAETT , 5o 8 4 , 55 6 R st 2R ol fi st Jik~F i L4
MudFE AL B 1 A Hippo/ Y AP 53 I A 52 il 7]+ ]
2455 ,2020,31(22):2736-2740.

[24] BRbkz  BRBHZA, BEBE, 48 Y AP/TAZB I AL 72
JR[ A RkEE, 2020, 32(12): 1381-1390.

[25] <2, HIAS IR, S TR ST DI Hippold B i 271
P 5 B 2 R 2 1 55 AR 2R 0] AR T R R AR
(EE22M0), 2023 ,52(3): 307-314.

[26] TR BB, B AR, LA 5%, A miR 32 -3p il & §E )
Smad3 35 SRR <5/ -0 TR 005 1 ) 40 (7).
YA 40, 2022, 44(9): 1704-1714.

[27] LI L, WANG M, MA Y M, et al. Selenium inhibits
ferroptosis in hyperglycemic cerebral ischemia/reperfu —
sion injury by stimulating the Hippo pathway[J]. PLoS
One,2023,18(9):€0291192.

[28] GONG P, ZOU Y C, ZHANG W, et al. The neuro—
protective effects of Insulin-Like Growth Factor 1 via
the Hippo/YAP signaling pathway are mediated by the
PI3K/AKT cascade following cerebral ischemia/reperfu—
sion injury[J]. Brain Res Bull,2021,177:373-387.

A B H1:2024-10-12 %3 #%: ¥ 3808)

45



