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1.1 EEIRKF 4L FE (HY-NO183, MedChe-
mExpress, 3¢ [H ) ; PARP1 11l 5] PJ34 (HY-13688A,
MedChemExpress, ¢ [# ) ; PARG #ill il 5] Ethacridine
lactate (HY-B2174 , MedChemExpress , ¢ [E ) ; RIPA 4
PSR (1053, ALt RIS R R A PR AR
BCA & € ® 147 & (E-BC-K318-M , it I S R
HWIRHE B A A BR A 7)) 5 P53 Hi A ( AFO879 , Y1575
FRHEY S O A BRA E]) 5 AIF ST (17984-1-
AP i = JE AW E AR A RA A ; B-Actin FTIK
(HC201,db st e X A=Y HE AR A R A ; PARPL
Uk (13371-1-AP, R = A Y AR A ) 5
PARG $0K ( DF13517 , VT35 32 BHAE M1 BR 5 b oo A7 B
3] s 1duna FUAAR (bs-11669R , Jb 50 1 B8 725 AF 9 57
AH R 2 Fl ) 3 Cy3 Goat Anti-Mouse IgG (H + L)
(AS008 , BRI Z 28 se AE M RHE AR AW ) |

1.2 #MpEEFMESRINF/EKERE D HT22
P2 A M (R T A B A PR ], CL-
0697) 7E AN Il 10% Jifi 24F ML (fetal bovine serum,
FBS) 11% P/S ) DMEM ¥ 5L 375 37 °C 5%
CO, M4 FRAE R G35, B 3 d B4 1 IR A0 b
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IR, W HT22 40 e 42 FP 24 h J5 34T OGD/R 3¢
B, K HT22 4iff 55 5 L 5 2, O hE s R 5L vk
VEOR 5 B4R TOR s 3R 3 B R 4 37°C 1%
0,.94% N, 1 5% CO, , 17 H % #] ZF (oxygen-glu-
cose deprivation, OGD )6 h Jii , B 3k 1E #1557 R 7E
95% 23S M 5% CO, W37 CHFTEAER 123,
24 h, K Western blot & & S AR (1.2 .3,
24 h) JEAIHI Y PARPL Fll PARG & [ 235 15 0, 1
BRI 2 s B 2 OGD/R A &5 ), & 6 4
20,43 ) R X BR AL % IR 2 + AN AE K 4. OGD/R
20 .OGD/R + TSAAEE 4 . OGD/R + PJ34 41.0GD/
R + PARG il 57 41 ; % HR 4 HT22 40 fifg 1F % 85 3%,
ANHEFF OGD/R 4 HE, OGD/R + #5416 £ (10
pmol/L) .OGD/R + PJ34 (10 wmol/L) Fil OGD/R +
Ethacridine lactate (7.5 wmol/L) &b PEZH 7£ OGD/R
Je BEAT AT N e B 25 ) i AT 8
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W, B SR LN AR R 4F B9 — Pt (P53, AIF,
1:200),4 CMFE IR ; PBS Ve, AR BT 1y 5¢
640 Cy3 (1 :200),37 CH#H 30 min, PBS =ik
RiFR 13 WK, AFYK 5 min i 1 DAPLEEHFE S min,
IFRAPEAT YA, K 0P e 2 4589 DAPL; ] 50%
i P 5 55 AL, 4R 5 A 52 0% 1 U8R (B bR 2
CKX53 1588 98 6 W Adse , b Fu Bk AR A R
Al ) TGN R AR S
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lipore ) FH 1Bt A W3 #3311 J , 5 — $T ( AKT, p-AKT,
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FIIFE P02 h, AL PVDF i, & T
R RSB R Th T R, HH Im-
age J PR Bk s A 1A KA THR E Y
HEHGNZSE A (B-Actin) JK E(E Y L AH 15 (6 508%
Rk 2R 1 5 AR B IR fb B K B A LU A 81, AT
FE -G T

1.5 ZitE4& 1 i H GraphPad Prism 8.0.1 #X
EEAT ST R E R, i SR E A 3 IR,
SR x x5 T, ZAZ I B HUE R
AR Ty 20T KR K TE o =0. 05, P <0.05 R 2=
SAEGIFEEY,

2 FR

2.1 OGD/R W[5 HT22 40Af PARPI i B i#iE
T PEH OGD/R X HT22 41l PARP1 18 B Y 5%
M , K F Western blot il & S AN [A] B[] (1,2 .3 24
h) JG4HMI P PARP1 Fil PARG 5 %A M, WnE
1 Fis  ZE/N A Z 0 HT22 difh, SxF A 1L,
HATHESA RS 6 h G T AE MR 1.23 h
I PARG FikTHE (P <0.05) , B EE k5% 3
h 124 h B4 5 PARPI A THE (P <0.05),
2545 E OGD/R 3 h I, HT22 4 fifgth PARP1/
PARG 3 J& 380 B A W | J5 825236 25 PE E S OGD/
R 3 h,
2.2 ERTEER PARPL i@ B30 ) 3 4b 22 X4 HT22
A OGD/R #5145 /5 P53 #1 AIF RiEEM s
FECLE RN 2 Frzs , DAPL Gt H 0 (0 40 i 4% AE 42 4h
(R T M i, BH 26 58 O FH B 28 6 AR IE I 41
oo SRR FL, to AR A R A A M ps3 Fil AR
F IR0 B 25 5 ARk, OGD/ R4 il 1 p53 FAIF

1 Western blot £l HT22 ZHi8 OGD/R A [t [E] PARP1 1 PARG & B &k P
S5xt 41 E. * P <0.05



FHEMKRFFIR  Acta Universitatis Medicinalis Anhui 2024 ;59(2) - 209 -

FEHITHE (P <0.05) 51 #E OGD/R J& A EARAE
% PARP1 #1157 PJ34 . PARG #1 #1%] Ethacridine
lactate ¥ 5 7, HT22 4 g AIF  p53 RIK TR, X
TR AL R  PARPL #II55) PJ34 \PARG 1l il 5
Ethacridine lactate 3 A] F&{fk OGD/R %5 5 I # & 00
A AIF | pS3 Rk (RPEFICRALTHIIE 3) .

2.3 FRIEEN HI22 #Aff OGD/R {5 E
PARP1 @EEMIEM WK 4 Frw, SXTIRAIM L,
HT22 4iffiZ: OGD/R J& , 4 AKT 25 iRk Lt
i FBE(P <0.05), Iduna I RIE T (P <
0.05),PARG #il PARPI & H £ k& T & (P <
0.05). 5 OGD/R Zl4f i Lk, 7 OGD/R J5 fin A
TERNAE 2 80 PARG I #57) Ethacridine lactate ¢ &
J& AR AKT 85 8RR L LU L F+ (P <0.05),

Iduna #1235 FFH(P <0.05) ,PARG #1 PARP1 &
HFAEE R (P <0.05) ; 480 OGD/R J&fin A
PARP1 #iil57) PJ34 955, 4L p-AKT F1 Iduna 8
HZFEkaE ETH(P <0.05) , 1 PARG F1 PARP1 & [
TR TRE(P <0.05) X RIIARIL R Al i
#4 PARP1/PARG i Xt OGD/R 5 S £ it
DT O dr
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3 EETEEM HT22 A P53 AIF EAREZERMEST
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<0.05;5 OGD/R 4 It#.*P <0. 05
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4 Western blot #& il £/ 1L & *t
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JE ¥ T1EL  PARG 7E OGD/R 4515 F LA fal 4 vk I
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T YRR PR T, X R WS A AR R AT E
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NN R A AT,

Iduna f&—Ff PAR R & WK E3 12 R %42
it , 455 DNA 45 , Iduna X} PARP1 fJ OAR #K#fi72

FALHE ) AT 2R OB R A, B PAR S5 & FZ
K E3 EREEIE T, Iduna PR 4R %232 DNA 514577
B AL T . Iduna A]# 3 0H PARPL 75
SANIEIET RS HT22 4% %2 it B i S
AL BB AR 5T R 7E OGD/R 414 F,
HT22 2 Tduna 25 IR IEKF TR, LW R
8¢ PARG #1457 Ethacridine lactate 8% & Ji5 A &1 43306
% {H PARPI #7177 PI34 ZN3A X FSCR, X%
B2 AR AE 2 it F 8 Iduna R4MH OGD/R %S
i) PARP1 Fik M2 HT22 /N B 2 e 4 it i

A UL T AR R S AKT BERR L
B A0 R U B3I 1/ P T A b 2 R PR T, AR
Mg R 5 2 — 8, AR5 8RS AE 2 4 B
OGD/R J& ) HT22 41 s v] Ft 55 p-AKT 2 B R 1t
FOAE, R B, 78 BB 58 0, PARPL 410 57 PI34 Al
PARG #1115 Ethacridine lactate 4b¥ 7] ffi OGD/R
JE R HT22 4l p-AKT FoE T . X B
Kl 6l PARPL 3l BOR B0E AKT OB IR 1k 1
i OGD/R 531 HT22 4T,

ZF L TR  ASBI 98 45 R /R HT22 /N R 400
YHMITE OGD/R 4514 R, PR AL 3 AT i $2 5 Iduna
E L H PARP1/AIF/ Akt 15 5 38 5% 5k W 5%
HT22 /N O A0 B 05 . X SE 25 R hIF iz
X LS B A T i de o A BRI T AR
Je S AT AE AR P9 3h A AF 5 v it — 2 IF B X — AL
il , AHEBR AR SMIF 5T B SR BRAE:

[1] WuMY, Yiang G T, Liao W T, et al. Current mechanistic con-



FHEMKRFFIR  Acta Universitatis Medicinalis Anhui 2024 ;59(2) < 211 -

cepts in ischemia and reperfusion injury[ J]. Cell Physiol Bio- [8] Wang Z, Qiu Z, Hua S, et al. Nuclear Tkt promotes ischemic

chem, 2018, 46(4) . 1650 —67. heart failure via the cleaved Parpl/Aif axis[ J]. Basic Res Cardi-
[2] Kiidova L, Dadakova K, Kaparovska J, et al. Isoflavones| J]. ol, 2022, 117(1) . 18.

Molecules, 2019, 24(6) : 1076. [9] Alemasova E E, Lavrik O I. Poly( ADP-ribosyl) ation by PARP1 .
[3] Tay KC, Tan L' T, Chan C K, et al. Formononetin: a review of reaction mechanism and regulatory proteins [ J]. Nucleic Acids

its anticancer potentials and mechanisms [ J]. Front Pharmacol, Res, 2019, 47(8) . 3811 — 27.

2019, 10.820. [10] Liu S, Luo W, Wang Y. Emerging role of PARP-1 and Parthana-
[4] Tian J, Wang X Q, Tian Z. Focusing on formononetin: recent tos in ischemic stroke[ J]. J Neurochem, 2022, 160(1): 74 -

perspectives for its neuroprotective potentials[ J]. Front Pharma- 87.

col, 2022, 13 905898. [11] Koo J H, Yoon H, Kim W J, et al. Cell-penetrating function of
[5] Fei HX, Zhang Y B, Liu T, et al. Neuroprotective effect of form- the poly ( ADP-ribose ) ( PAR)-binding motif derived from the

ononetin in ameliorating learning and memory impairment in mouse PAR-dependent E3 ubiquitin ligase iduna[J]. Int J Mol Sci,

model of Alzheimer’ s disease[ J]. Biosci Biotechnol Biochem, 2018, 19(3) :779.

2018, 82(1) :57 —64. [12] XuH, Li X, Wu X, et al. Iduna protects HT22 cells by inhibiting
[6] LiZ, Zeng G, Zheng X, et al. Neuroprotective effect of formonon- parthanatos: the role of the p53-MDM2 pathway[ J]. Exp Cell

etin against TBI in rats via suppressing inflammatory reaction in Res, 2019, 384(1): 111547.

cortical neurons| J|. Biomed Pharmacother, 2018, 106: 349 - [13] Liang K, Ye Y, Wang Y, et al. Formononetin mediates neuropro-

54. tection against cerebral ischemia/reperfusion in rats via downregu-
[7] Zhang C, Zhu L, Lu S, et al. The antidepressant-like effect of lation of the Bax/Bcl-2 ratio and upregulation PI3K/ Akt signaling

formononetin on chronic corticosterone-treated mice [ J ]. Brain pathway[ J]. J Neurol Sci, 2014, 344(1-2); 100 - 4.

Res, 2022, 1783 :147844.

The effect of formononetin on the neuron cell damage of
oxygen-glucose deprivation/reoxygenation was studied

based on the PARPI1 signaling pathway
Yu Li'?, Wang Mei'?, Wang Wenxiu’, Cao LiPing’, He QianSong'"
('First Clinical Medicine College of Guizhou University of Traditional Chinese Medicine, Guiyang 550001 ;
*Graduate School of Guizhou University of Chinese Mediciney, Guiyang 550002 ;’ Dept of Neurology,
The First Affiliated Hospital of Guizhou University of Traditional Chinese Medicine, Guiyang 550001 )

Abstract Objective To study the effect of formononetin on the cell damage of glucose/oxygen deprivation/reoxy-
genation glyconeurons via the PARP1 signaling pathway, and to offer theoretical support for the use of Caragana
isoflavones in the treatment of cerebral ischemia-reperfusion injury. Methods In mouse neurons ( HT22) , a model
of Oxygen-glucose deprivation/reoxygenation (OGD/R) was created. Western blot was used to detect the expres-
sion of PARP1 and PARG in HT22 neurons at various time points of glucose-oxygen deprivation/ reoxygenation,
and the optimal time point of pathway modification was chosen. After OGD/R, HT22 cells were treated with form-
ononetin, PARP1 inhibitor (PJ34), and PARG inhibitor, and six groups were developed: control group, control
group + formononetin group, OGD/R group, OGD/R + formononetin group, OGD/R + PJ34 group, OGD/R +
PARG inhibitor group. HT22 cells were grown normally without OGD/R therapy in the control group. The expres-
sion levels of apoptotic factors and associated proteins in each group were determined using immunofluorescence and
Western blot. Results PARP1 pathway was activated most obviously in HT22 cells after 3 hours of glucose and ox-
ygen deprivation/reoxygenation. Under the condition of OGD/R 3 h, treatment with formononetin, PJ34 or PARG
inhibitor could increase E3 ubiquitin ligase (Iduna) , inhibit the expression of PARP1 and PARG pathway proteins,
reduce the expression of AIF and P53, and increase the phosphorylation level of AKT protein. Conclusion Form-
ononetin can block the PARP1/AIF/ Akt signaling pathway by raising the expression of Iduna protein in the pres-
ence of OGD/R, hence decreasing the damage to HT22 mouse neurons.

Key words formononetin; OGD/R; neuronal injury; PARP1 signaling pathways



