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FHEEITEYI MGO1 BT HIFISRTE T E APa X HT22 HAERYI1A

FFER, EEZ, TWIH, HEK, LEH, £ K, TEHEFE, FEH
AR —ERKRT QUAREEZREEBD 2555 (TN, IR &% 271016

H E: BW HIOCHEENAEY MGO1 X B-IEMFEZ K 1-42 (beta-amyloid peptide 1-42, APi42) 75 FHI/NRE DL
JCA AR HT22 BRI TSR LR TSI E . ik THRENURIL . T3 H2800F MGO1 7T LA MERE 52 & B (etrogen receptor
beta, ERB) UL it S AW BRI S B0 524K v FLBEEE T--1a (peroxisome proliferator-activated receptor-y coactivator-1a,
PGC-1o) FHEAEH; FIMH Cell counting kit-8 (CCK-8) RF& 4T MGO1 X AUMLE J) 52 Hff 2 B BB 20 IR A TR
(reactive oxygen species, ROS) {FfIGAT A ROS HIZK T JC-1 B A5 B A ) G ar P B b A4 B B AT s 4 i £ 925 2 e
e A 2 O AR B E A S -2 (microtubule-associated protein-2, MAP-2). #FE T4 A Wit EAEE 3
(peroxiredoxin 3, PRDX3) HIA8{k; HEFIHIZENZ (Western blotting, WB) Eill ERB. ERa. &Mt H T & LYl 4
(glutathion peroxidase, GPX4), PRDX3. JH#kiLiaHH 1 (ferroportinl, FPN1). £k H (ferritin). PGC-la. %X E2 #
KT 2 (nuclear factor erythroid 2-related factor 2, NRF2). ZRKi{A#4 3K+ A (transcription factor A, TFAM) & [HKIEK
Fo R OWB 4 REY MGO1 23 11 ERB 5 PGC-1a IFRIE (P<0.05. 0.01); CCK-8. 4HMUIEARINS i s
RARY], SEHHEL MGO1 HARNEIE /RSS2 8 5GE (P<0.05. 0.01), HAMIKERZEL T HE (P<0.05).
WB £ EH, MGO1 B8 3% ABra B SRR T:, SGEEIET bR E 8 H GPX4. PRDX3. FPN1 BLJ% ferritin [
Fik (P<0.0D), HAEMWLHIFTAES LM ERB/PGC-1a R LKA KA, SEELRRR A FE(S, L ROS HIK
FHK. i MGO1 /% ERP/PGC-1o et iR B A A, e kA TIRE, MHIBRIETS, ARIEMERIPER .
KR JCHFEEATAEY) MGO1; BI/RZEHGERN ;. HT22 4i; #kSETS; ERB/PGC-las ZRKifk
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Glabridin derivative MGO01 protect HT22 cell from APi-4-induced injury by
inhibiting ferroptosis

MENG Meichen, WANG Zhiyuan, WANG Lijuan, YANG Hanbing, SHI Jiawei, WEI Biao, YU Haiyang,
ZHOU Yanmeng
Institute of Pharmacology, Shandong First Medical University & Shandong Academy of Medical Sciences, Tai’an 271016, China

Abstract: Objective To investigate the protective and preventive effects of glabridin derivative MGO1 on ferroptosis induced by
beta-amyloid peptide 1-42 (AB1-42) in HT22 cells. Methods Computer simulation of molecular docking verifies that MGO1 can interact
with etrogen receptor beta (ERp) and peroxisome proliferator-activated receptor-y coactivator-1a (PGC-1a). Cell counting kit-8 (CCK-8)
was used to analyze the effects of MGO1 on cell viability and determine the optimal concentration of MGO1. Reactive oxygen species
(ROS) detection kit was used to detect the ROS level of cells, and JC-1 mitochondrial membrane potential detection kit was used to
detect mitochondrial membrane potential. Cell immunofluorescence (ICC) was used to detect the changes of neuronal dendrite marker
microtubule-associated protein-2 (MAP-2), ferroptosis specific marker peroxiredoxin 3 (PRDX3). Western blotting (WB) was used to
detect the expression levels of ERB, ERa, glutathion peroxidase (GPX 4), PRDX3, ferroportinl (FPN1), ferritin, PGC-1a, nuclear
factor erythroid 2-related factor 2 (NRF2), and transcription factor A (TFAM). Results WB results showed that MGO1 could
significantly increase the expression of ER} and PGC-1a (P <0.05, 0.01). CCK-8, cell morphology detection and immunofluorescence
results showed that compared with the model group, the cell viability and morphology of the MGO1 group were significantly improved
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(P <0.05, 0.01), and the effective concentration was significantly lower than that of glabridin (P < 0.05). WB results showed that

MGO1 could improve the cell ferroptosis induced by Api-42, improve the expression of ferroptosis marker proteins GPX4, PRDX3,

FPNI1, and ferritin (P < 0.01), and its mechanism may be related to upregulating ERB/PGC-1a to promote mitochondrial biogenesis,

improving mitochondrial membrane potential, and reducing the level of ROS. Conclusion MGO1 mediates ERB/PGC-1a to promote

mitochondrial biogenesis, improve mitochondrial function, inhibit ferroptosis, and play a neuroprotective role.
Key words: glabridin derivative MGO1; Alzheimer’s disease; HT22 cell; ferroptosis; ERB/PGC-10; mitochondria

# 28 J5 VAR N MESCR KT AR TR B R B0
ME R B = O A PR R ER S (Alzheimer’s
disease, AD) KAMIfERFZRN. MEBERIAT B
BT RCRE, (HE TGN FE N &
MBI JLE, 15 EIRIT IR Lk AD &
FORAFAE G B, Xk, Bk T LA S R HT 24
Tt S ME R AN ROV EAE JE I . EECR S
TR MM 2K (etrogen receptor, ER) 4, 32
P ERa 1 ERB, HA, ERB = E5IAKIT)REAH
K, R Z 040, HEEERR, BhhR
i5, H ERB FERMMLITIMI)EES. AL, ERB
BEAAAE T AN, AR TR b, FEIHTT2R
ik DR b A HEAERCL, Kk, J757 ERB Al GE
FEIRIT Wi AD B IR

P TOAET 51 RS B RKIIR A2 AD AALHIH
BN E ERHIED # i SE TS AE AD IR R
Bogh C& H I HL BT %8 AD BBASRIEEERE, Fik, &
AT Re I Z EL BB AD iR, B
TR, BIETAE AD 1) A2 R 4 T R Bk =
B HLALON, ERIE T Falr 30 PR — Pk A s 1 1
JiE oot A R S P A o 00 AN T D7
IRWENE (polyunsaturated fatty acid, PUFAs) [Jid%
AR ERAE T I B BRRE 2 — 00 AT ML
R AN N Jon AR 2Kk 18 DL R S A ) A B IR
(glutathione, GSH) #Eu5. 2t H Ik =G 4
(glutathion peroxidase, GPX4) KyH%512, <
JSCHEA SRR, MEFENREEES. 8T
TEFEUAPUEER A RS S, &t
e 5y 51 &g P4 (reactive oxygen species, ROS) &
R AL T 03],

PR KA AD 50— N HIRHIE, 2
R AR R S PFE T A B L [F N E AD KK
JRUA, fifndehifhe T8 ROS MIER, & ROS
SNE M o g F AR A TS, BRI,
TREZRRLAR A KA, BEG BRAR I 1E EE R T
T2t B AR RV, 2R R A im it A i 1Y

LRRLAR DAAE 35 b A B AN 07, S AL P 1
FE WD BOTE 32 ARy FLBEOE T -la (peroxisome
proliferator-activated receptor-y coactivator-1a, PGC-
o) R TR E YR A b B 2R, PGC-1a
W WOE R SR R F- 172 (nuclear factor erythroid 2-
related factor 1/2, NRF1/2), {28 ki & DNA
(mitochondrial DNA, mtDNA) &, Mifeit2k
AR RADS, WEFERY], WEheid ik ERp t
& L PGC-1o (BRI EYI R, BB L
i, SkmiZAEMEREREE AD MR B A AT Jybe
09201, [RIt, FLEVETT ERP 5 PGC-la FIRELEVARIT
2t AD BFE T AAEEEA .

AW TR I rh 2 R g 2 B A s R S
#r *F & ( traditional Chinese medicine systems
pharmacology database and analysis platform ,
TCMSP) S5 £ 4fs e e tH m] [R5 ERB/PGC-1a
FEVERC O H B, HONAE T SRHEYDE R
L Glycyrrhiza glabra L1 TR AR 250 1) = B 1
FACE Y. HHFRI, o EE R HUEM. R
PRZE L IERR E R PR SPUE BB A S E IR, 2
HOMRS 5B EAE ., AR R, 4
b, ARFFONDGH EE AT AR 1 A
FTEEY) MGO1, FEEANB/KFERTE MGO1 X B-iE#
FEZ Bk 1-42 (beta-amyloid peptide 1-42, APi42) T
R ORI VR, LRI E IR .

1 #8
1.1 ZRpEkk

/N BRI S PR AN Ak HT22 (it'5 20230524)
T VLT3 IR AR A A BR A 7]
1.2 BE5RF

10%fR 24 3 (Hit5 19080504) T H ik V12
/A F; DMEM mifili e (45 2309007) W H
LTI AR AT A IR A F] s ABra TR Gt
5 P230224-1-SY052487) I H _Lifg & /RAEMA RA
Al HEE JRESE=98%, fit'5 P2640834)
W) & i BTk B BT A | s CCK-8 il ik 7 &



F8 B 2025628 $56% B3H  Chinese Traditional and Herbal Drugs 2025 February Vol. 56 No. 3 - 869 *

(#t'5 MAO218-3-JTan-23G ). JiF M S A&k 571 &
(b5 060722220624 LA A4 i FE Az A I X 711 e
JC-1 (A5 092723240421) W H Fig3E = KA
FARE R A A ERBULS C0321) W H 3£ [FH Santa
Cruz Biotechnology; PGC-la (#lt*5 GR3315850-
1), ZhifRE X [KF A (transcription factor A,
TFAM, #it5 GR3322041-4) ¥ 3% E Abcam Plc
NE WE RBEE A 2 (microtubule-associated
protein 2, MAP2, fit5 A124221001) I H L&
KEREA R A A B B2 #H 22 ¥ 2(nuclear
factor erythroid 2-related factor 2, NRF2, fit5
00136168) 1 H [ Cell Signaling Technology;
B H KL AL YIRS 4 (glutathion peroxidase,
GPX4, #it'5 10026631). ZICT- 4 F Mhbr E Wit
AV 3 (peroxiredoxin 3, PRDX3, it
00101311). &k iz 8 H 1 (ferroportinl, FPN1,
fit'5 00133868) . ik I (ferritin, L5 10025824)
6 H N = E A MBEARFIR A B-Wsh&EE (B-
actin, fit*5 TA-09). HRE AR IC L E R (S
ZB2303). IEPTR (S ZB2307) —HiWH L
KRS RHE A F
1.3 {43

HT-mini04 %Y Bk (3Z[E Bio-Rad A7) );
Infinite M200 PRO Tecan B§##¢ (Fi+: TECAN 2
F]); BM515 BB ARIR VKA (V2 E Froilabo 2 7] );
VORTEX-5 B4R ig Vi 214 (VL 75 H AR DUIR A il
EABR AT D, MS-150 %Y H R 2 (3£
CENTERLAB ‘A7) ); research plus i #%+ 5804R
&SRR 0L (f2[E Eppendorf A7) ); SW-
CJ-IF @8 T/E & L FE T B A TR A D
Amersham Imager 600 %! H 2l b 2% K& 6 &R %
7 #r (3 [E General Electric Company A &] ) ;
CPA2250 M HL ¥RV (b FE 2R B =AU 2R
PR IMS-130 BUHIvKHL (_E i 22 = Bl ap A 2%
] QT3 B L Ihfe IR (i BRI T 28 4 PR
/N ); Nikon Evlipse E100 %4 1F B %¢ )6 & i ( H
AJe R A D
2 FHiE
2.1 ‘ApEEESR. EERAT

HHFE (CooHnO04) HEAT FHIEALAE 515 21
W) CHaeO4, WM GG 449 MGO1 .

HT22 48MH & 10%/54- 15 ) DMEM =i
Bigrdt, F37°C. 5% CO, Bi At 7% M

IR R 80%H , FH ARV 10 f5 15 A LA 4E e 20 Bk
(AR K o BN B5AE K A M T S5, BT SRRl
HE 3R WESEAL, BT 1 X10* 4 /mL %
FERFRT 96 LR, BESLIIA 100 uL 402, i
H 24hJ5, FFLiE, WEXEIL, BRI 100 uL
WEH 5. 104 204 40 pmol/L ) A4 B RIKIN G
HT22 Y4k EE0EE 24 h, ks SRMALH0 0
AR o BB A AL, ORI KA ks 4 4%
1 X 104 AN/mL ZFERERDT 96 LA, LI 100 uL
YU, BEEXTIRTL, RrFR4ifl 24 h WhEEE, 3 b
i, BRAS A SRRAS, HREHAMA 100 uL
WA 20 pmol/L 1] APy 5 3 #H & 5 A At o A 2L
WEMA . MGO1 K. &5F& (0.1, 1.0 umol/L)
PR HH K. SAE (0.1, 1.0 pmol/L) 41,
BRAERIZH AL, FEFLINN 100 pL & 2515 950, R
BSAEIL, 324 h 5, BN 10 L CCK-
8, 37 CWAE LhJa, T 450 nm fxilliLE (4)
1, TR R,

AAMIAETE R = (A4 ss—A 2e)/(A ww—A 1)
2.2 {RRERZTSHE

B H0AE K 40 B 4% 1 X104 A /mL 35200 T
96 FLH, LI 100 pL 40 A B, 13 E X
4. BRI MGO1 (0.1 pmol/L) UL KOG H %L
€ (0.1 umol/L) 2H, BRxHEZHAL, R dHan i
N 100 pL ¥4 20 pmol/L ] AB1.a2 5 S 245145
MM, BRI 24 h 5, RAHEE 3 ANEAL,
FHMIBLA 25K 5F 240 J5, THOLRME T
LG
2.3 REMAIITN MAP2. PRDX3 EHRIA

Y M AL 3R K A3 AR “2.27 TR TE, 44
YhPREFE 240 5, F PBS PSS 1 mL £
FHBEEE, FEMA 1 mL TritonX-100, ] APS
HATEM 1 h 5, #in—H MAP2(1 : 100).PRDX3
(1:500), &G, 4 CHFEER, WN=$i, &G,
FIFE 1 h, #EPZ P, W DAPLEH S
i 6 LI, BGIEE 8 min 3 P, PBS PRkl
MiE, ToOGRME NI,

2.4 ROS &

YR AL BE Sz A3 IR “2.27 TR 77k, & 4H4n
In#jEsaE 24h Ja, WK IAFIE S5, K ROS [
PEXTHRAE (50 ng/mL) JefE85 =A% & 20 min, B
JEMANERLIIA 100 pL Jeifs), 4S0%E 20 min
Je, FTEMERFRML R 40HL 3 K, T 488 nm ¥
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R 525 nm RHFHEAK T M.
2.5 ZRRPRBRER (LA

YHM AL K 23R “2.27 TR 7, &4Hani
#3557 24 he F PBS BEEAMLE I 1 mL JC-1
Pt TAEW, FBTRE], T 37 C. 5%C0: ¥ 7744
I E 20 min. WHEHRE, W EE, H 1XIC-1
Pt PR BRI AN 2 RS, TG A T ER
FHAE.

2.6 FXHER Western blotting 54251 ERP 0
PGC-1a HIEBFRIX

5TOA (ERP). 3D24 (PGC-la) ()45 ¥k
T PDB HlFE, SedBramiRai k(7K 51 Al
Befds, CREQJETFAAbR . JRF2RTY ., 5 s S e
KF ADT AbEEECARSER . SZARFIECAR 1) SO 4
U5, FTHF Grid Box, ¥ AR N 0.375, XfHEE
FHIF AR BR BN (—1.684. 39.749. 60.591), T
[FIR/NR 100X 100 X 80 NMAE . WESH, A
AWE M, {1 Protein-Ligand Interaction Profiler
(Plip) 5 A MCARIEILOAH BAE H 23 #r T2 0 #r 2
F. A& 3D MEAER, {5 Pymol BAHER,
K H Ligplot v2.2.8 43T HE (1. AL A1) 2D A
HAEMH.

EORT 204 K 2 R 4 B % 1} 10* AS/mL %5
FERR T 6 JLIR, LI 1 mL 40 E0, WE
Xt HEZH . MGO1 (0.1 pmol/L) ZH . ABi.42 (20 pmol/L)
4} APiaz (20 pmol/L) +MGO1 (0.1 pmol/L)
H, R 240 5, HHKE3IANEL, &4
MRS 251597 24 h JE B4, i\ RIPA 24/
AR, RIS EE, H BCA LNEH
WP o B ERE S 88 T Jon A IR Y - 5 TR T vk
Jig Bk , % % PVDF i, 73 513 in ERBCT & 1.000).
PGC-la (1 :5000). J#ANFHRN —4HT (1 :3000),
FEEWE 1h 5, fiH ECL &6, H Image Lab
Wkt R Gk, BL B-actin NN Z, 734 H AR
RAMMRIE.

2.7 Western blotting ;E#MHE X E B FIAKF

EO0T B30 A A0 K A 3 1 X 104 A /mL %5
BeFPT 6 FUNG AL 1 mL 4Uf0ER, W E xR
. BRI, MGO1 (0.1 pmol/L) 4, K774 24 h
&, BHWE3ANEI, SHMWLL R 240 )5
WCAEAMAL, I\ RIPA ZfFRZLARANN, FEEANAL
BEM, H BCAVENEAWRE. EAMME Tk
LB R BN -2 A s Tk e s e FRLUK , %% %2 PVDF JIE, 43

S TFAM (1 2 1000). NRF2 (1 :2000). GPX4
(1:1000). PRDX3 (1 :2000), FPN1 (1 : 1000)-.
ferritin (1 : 5000) —Pi, 4 CHWE LR, Ve,
JIABR. (12 3000), =HEFFE 1h 5, £ ECL
KIGH, F Image Lab 122 R G RGHEM, LA B-actin
HNWNZ, St BERE BRI RIA
2.8 FitEDT

KA Prism BCAEALFEAN AR, THE VORI
X £ 3R, PRALEELECR FMOIAEA ¢ ke, Z24H1A]
FUICR R SRR 3R 2250 AT
3 #R
3.1 MGO1 ZAHEEX ABrv: FFH HT22 4050
SEMERYSZ

W 1-A i, SATRBAE, AR A
4 20 pmol/L I A gk /) %% T % (P<<0.05),
J5 4 S0 AB1-a2 LA 20 umol/L ¥R FE BEAT
KH 20 pumol/L A4 5 FANMEPAEAY, RIS 45
FANFEME (0.1. 1.0 pmol/L) MGO1 J Y6 H #5E,
SRR L, 0.1, 1.0 pmol/L ) MGO1 ¥JRE &
ZH AR SRR (P<0.05. 0.01),
1M 0.1 pmol/L 1% H 5 X AB-42 15 41 I 243
TR HGEEER, 1 pmol/L G H e Apra 55
g BB E R (P<<0.05), Z55EERH MGO1
(KA Bk AR (B 1-B). K, 35 0.1 pmol/L 1)
MGO1 K6 H Bt AT e 4kt . ApmSa e
N, SRR, ALY AR T, A
M akds, PRARRBA R, SHEMHLER, 7+
257 0.1 umol/LMGO1 K HEE G, L&
BE G, HMGO1 cElE SR E L (F
1-C). B R ER (B 1-D), SR
FL, #EANH TR MAP-2 HIRIE KT B3 K (P<
0.01); SEAALLE, 4T MGO1 Aot HFE
J&» MAP2 [FJRIE/KFI R TR (P<0.05. 0.01);
e HE Al MG01 A48 MAP2 fIFIAK
SERBEERSEE (P<0.05).
3.2 MGO1 33 AP« B TR HT22 4HRELZ AR TN EE
Eindvit=apAl

WK 2-A fion, 55X, RAZHA
ROS Fik & AL (P<0.01); SEERALLE, 7
AT 0.1 pmol/LMGO1 5 H 5, ROS Eik
B E R (P<0.05); HiH R EAE, MGO1
EE R E N EE (P<<0.05). W 2-B fiR,
S5t L L, AR 2R 2 200 Pt mp 2 b s B o7 S 2
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A B
o BB
' = AP 5 pmol-L™! ok [y B
b =1 ABj42 10 pmol-L™! b 10 * & =3 MGO1 0.1 pmol-L
ig 1.0 # o, =mARL20pmolLt & + EMGOI 1.0 umol L
e AP 40 pmol- L 2 # 1 = HESE 0.1 pmol-L™!
Hos § 0.5 l = HRE 1.0 pmol L1
I =
0 0 &
¢ XTI MGO1 0.1 pmol L™ #H 5 0.1 pmol-L™!
- - -
N -

MGO1 0.1 pmol-L™!

DAPI MAP2 Merge
D
il
= 0 i
= Y
=MGO1 0.1 pmol-L™!
st s = HEE 0.1 pmol L'
fud
= 1.0
’\i

[l

HeHEE 0.1 pmol L™

A-ABLp TSP BN R R LR B-MGO1 Aot H B X HT22 ZUAE RIS C-4if/EAKa: D-4ifE sl PRDX3 frikK

100 um

S (X200); SXBAE: P<0.05 #P<0.01 #P<0.001; SHRALE: "P<0.05 “P<0.01: HiHEEHANE: “P<0.05, FEIF.
A-optimal concentration screening for HT22 cell from Ap.4-induced injury; B-effect of MGO1 and glabridin on viability of HT22 cells; C-cell morphology
detection; D-detection of PRDX3 expression level by cell immunofluorescence (x 200); #*P<0.05 *P<0.01 P <0.001 vs control group; “P < 0.05
P <0.01 vs model group; P < 0.05 vs glabridin group, same as below group.

1 MGO1 R HEER HT22 MAEERISNE (Xts,n=3)
Fig.1 Effects of MGO1 and glabridin on activity of HT22 cells (X £S5, n =3)

B (P<0.01); SHAIILLE:, 45T 0.1 umol/L  3D24 4 4 5485, thEWEEHE A B, @idEikK

MGO1 5N HEEE, LR S N (P<  MEMEASSREAL, BOKMEEERKRIERN A
0.01); 5XHE 4R, MGO1 FIEHAE NEZE B%: GLU205. PRO206 25 (|8 3-B). 4 FXtess
(P<<0.05). REH, MGO1 5 ERP Ml PGC-1o ) 1] SL I A %%

3.3 MGO1 %f ERp 1 PGC-1a E R FRIXAIE N
MGO1 5 ERB & H %4545 G e N—7.73 keal/mol
(1 keal/mol=4.182 kJ/mol), L&t /K Al EAE
M4G2IEA L, B/KMIERKREN B 5.
PRO277. PRO278 %5 (& 3-A). &1 L& W

5 PGC-lo & H B #:45 4 8 N—8.65 kcal/mol,

HIAH HAE H - Western blotting 45 R 4 3-C Fiow,
Ext A b #:, MGO1 40 ERB Ml PGCl-a 1) 5
ik BE Fif (P<0.05), ABi.42 41 ERP Al PGCI-
o MFRIEEZE T (P<0.05. 0.01); 5 ABra
FL#, ABia2+MGO1 440 ERB A1 PGCl-a 4
HEIEEZ LA (P<0.05).
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DAPI

ROS FAtE

il

TR 7Y

MGO01 0.1 pmol-L™!

FHEE 0.1 pmol-L™!

B Aggregates Monomers

gl

el

MGO1 0.1 pmol-L!

FHHFE 0.1 pmol-L™!

A-ROS Fll 5

= ###

mm ROS BHE

=

= R

=1 MGO1 0.1 pmol-L™!

= 6 HHE 0.1 pmol-L!

## skk

ROS KIS/ %

100 pm

Merge

200 pm

B-JC-1 farill

= R

= A

= MGO1 0.1 pmol-L7!
= HESE 0.1 pmol L

&

i
=
»
K
ﬂ
B

A-ROS detection; B-JC-1 detection.

2 ROS X JC-1 &

LER (X200; X+s,n=3)

Fig. 2 Results of ROS and JC-1 detection (x 200; X+s,n=3)

34 MGO1 Xf AP iFFHY HT22 4HARERTETRY
A

WK 4-A Fios, SxRRALERE:, iR 2t
P RFETSHIFREY) PRDX3 HIRIA/KF B8N
(P<0.01); SEBALE, 45T 0.1 pmol/L MGO1
Ji, PRDX3 fIFIE/KTFEE F% (P<0.01). WE
4-B Fion, SxTRRALE, BB R &
¥) GPX4. FPNI1. ferritin ft] 2 A3 IA /KT 2 2 A
(P<0.01); SHAYALLE, 257 0.1 pmol/L MGO1
J&, GPX4. FPNI1. ferritin f)Z8ik /K 14531 & 04
# (P<0.01),

35 MGO1 BHZ&ANALENE APre FSH
HT22 HHREskIE T

WE S fras, S5 IEAL LR, AR 41 40 i
LRARAEY) KA KIREY) PGC-la. NRF2.
TFAM )& B REKF B ERFEMK (P<0.05.
0.01); 5B LI, 45T 0.1 umol/LMGO1 J5,
PGC-la. NRF2. TFAM W& [ FKIE/KTF 5 &
& (P<0.05).
4 e

Y28 5 Aotk R AD A I S R K
F BRI KR, Bahsk i ERB AL ABian
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X MGOl  ABia  APiatMGO1

N
=}

ERB’ - D - — e ‘5.6><104

E1.5
k31
<
poola) w— - L1
[<=N
%0.5
B-actin| emm— G — ‘4.3><104
0

]
F+=
L
PGC-1o/B-actin

Pro3ss(B)

His279(B) g
k. Arg346(8)
(;nu(h‘(:;é

Pro278(B) o)
. " Leu339(B)

Val280(B) n

iﬁ'ulﬂﬂ( B)

rmm(\ll:% ~ Giy3am)

R ?9”“
HIs308(B) Met309(8)

The239(A) %};’;Iz.\m A
3 %:I.)\uo(,\)

Glu205(A)

. gﬁimm.u

Pro206(A)
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Fig.3 Effect of MGO1 on expression level of ERp and PGC-1a (X £ S, n=23)
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Fig. 4 Effect of MGO1 on protein expression levels of PRDX3, GPX4, FPN1 and ferritin (X £ S, n =3)
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FEH 2025528 $£56% B 3W  Chinese Traditional and Herbal Drugs 2025 February Vol. 56 No. 3 « 875+

APP/PS1 /R UL EE 2] FPNT AR A1 T~
W, H FPN1 i3/ BB A &N 42 AD Ji 3
FRAEDY, DR AR B 2k A0 T fe 0 25 0 2 )
A7 . NGRR3R AN SSORF G IR AT
HCEERIET, SEELG AD [YRITAE RS AR FUAR
ARNBBARILE R, MGO1 7] LS AB 4 75 S HI4H
MIAET-h5EY) GPX4. PRDX3. FPN1 LA K ferritin
MRk, KU MGO1 KLY RS S B2ktE
T8 VIR

LRI S RE T B DA K637, 2R ik
P15 2 51 2R A S A D7 38 813k T in = 2k A
P B R o SR A R BB T30, 2R AR AR ) Rk AR
WA TS SRR JE I SR T, PGC-1a fF 2R R Ak
RAERMEZRTRN T, LFERRKGE AD s
RYLR R AR R A IR BE T . G0 4 56 K 4 Al DA 38
A2 531 AD BB/ R AS 2 IR S 1) HT22
R ERBE TS, HALH 9EE PGC-1a/NRF2 {5 5
A0, E ERB AT LA i PGC-1o i 1 £k ki
ok A, BB S CAL RS o A A R T
GE A E FiE ERP (R R AR A R A, 1
LR RLAR B WA B)) 7 % 7 OGS AD BRI R
SR IZFERSR0, A SzaG 4k B R, MGO1 fEE
EME APra BT IR AL PR BRAK
ROS KV BCELRAS, Mg T ®E )
BA—EUCEEEH, (4 K& MGO1; MGO1 i8] |
i PGC-la. NRF2. TFAM Hi#ik. LI EZEH],
MGO1 FJRER IS PGC-10 AHIC MLkl 4
MRAE, SCELRARANRE, SEHET, K
MR ER

Zx b, MGO1 MET e H & e, nf LA B S
M AP 15 ) HT22 geksETs, HAEHPLH
Al fE51H Y ERB/PGC-1a, fRIF LRI A, BEEA
R o AT FMARINKEHIE IS T MGOL
WIERT, FERR T HSeE Bkt ] B A7 E IR AL
i, NESHE— BRI S VI B AL T
SIS AR -

FBAR FAVHEHFEFARGEA TR

SE 3K

[1] B3, Bl JR I BRP R s 1) Jt A% Sl iF 7 B AS 37 2R
Tl — 5T B4 22 AH 22 R R G BRI R a2 L]
fEdT [3). PEEIEE EaERRE 2024, 54(7): 1307-1309.

[2] Barth C, Crestol A, de Lange A G, et al. Sex steroids and

the female brain across the lifespan: Insights into risk of

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

depression and Alzheimer’s disease [J]. Lancet Diabetes
Endocrinol, 2023, 11(12): 926-941.

Sherwin B B. Estrogen and cognitive aging in women [J].
Neuroscience, 2006, 138(3): 1021-1026.

KEIVLL, VFRL SRR 5244 S 55 I 3 S5 0 AT
FUBERE [1]. HFIRZG%, 2016, 28(10): 1-5.

Arao Y, Korach K S. The physiological role of estrogen
receptor functional domains [J]. Essays Biochem, 2021,
65(6): 867-875.

Pettersson K, Gustafsson J A. Role of estrogen receptor
beta in estrogen action [J]. Annu Rev Physiol, 2001, 63:
165-192.

Fang E F, Hou Y J, Palikaras K, et a/. Mitophagy inhibits
amyloid-f and tau pathology and reverses cognitive
deficits in models of Alzheimer’s disease [J]. Nat
Neurosci, 2019, 22(3): 401-412.

MRiRss, LMK, 2507, & RARAGMRI A TR
TR /R OB AT SRR (0], o [ o R SR A R A
ZkiE, 2019, 25(7): 1014-1018.

Zhang Y K, Sun R J, Li X L, et al. Porcine circovirus 2
induction of ROS is responsible for mitophagy in PK-15
cells via activation of Drpl phosphorylation [J]. Viruses,
2020, 12(3): 289.

RV AE, FEE, . ANIERAE T TS AR
MRERIGIT (). BV 5Bt g, 2023,
50(6): 1286-1295.

ASF I ¥ ER AN VRN T 7 TR FE R E T A DA S AL )
ST [D]. &8 TLF K, 2018.

AW, SRR, ERERK, . FURBHEER ST
KA JAHRIATT SR [J]. A 0 i I A Ak
2022, 24(4): 447-448.

FRERIA, J5ElET, XIS, BRAET ML B LA AR AN
BefSHHIPER [J]. B2 A AR 24 4R, 2022, 35(2): 190-
195.

Gao M H, YiJ M, Zhu J J, et al. Role of mitochondria in
ferroptosis [J]. Mol Cell, 2019, 73(2): 354-363.e3.
Tadokoro T, Ikeda M, Ide T, et al. Mitochondria-dependent
ferroptosis  plays
cardiotoxicity [J]. JCI Insight, 2023, 8(6): e169756.

Tan Q, Zhang X Q, Li S X, et al. DMT1 differentially

regulates mitochondrial complex activities to reduce

a pivotal role in doxorubicin

glutathione loss and mitigate ferroptosis [J]. Free Radic
Biol Med, 2023, 207: 32-44.

Collier J J, Olahova M, McWilliams T G, et al.
Mitochondrial signalling and homeostasis: From cell
biology to neurological disease [J]. Trends Neurosci, 2023,
46(2): 137-152.

Abid H, Cartier D, Hamieh A, et al. AMPK activation of



« 876 «

FEH 2025528 $£56% B 3W  Chinese Traditional and Herbal Drugs 2025 February Vol. 56 No. 3

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

PGC-1o/NRF-1-dependent SELENOT gene transcription
promotes PACAP-induced neuroendocrine cell differentiation
through tolerance to oxidative stress [J]. Mol Neurobiol,
2019, 56(6): 4086-4101.

BB b, XBt, VPRI, BERER AR B 5 LR R K
FEBORINR AR [1]. RIS PZEPIR A E, 2019, 36(11):
1046-1048.

Hou Y, Zhao W, Yu H Y, et al. Biochanin A alleviates
cognitive impairment and hippocampal mitochondrial
damage in ovariectomized APP/PS1
Phytomedicine, 2022, 100: 154056.

Urban C F, Ermert D, Schmid M, et al. Neutrophil

extracellular traps contain calprotectin, a cytosolic protein

mice [J].

complex involved in host defense against Candida
albicans [J]. PLoS Pathog, 2009, 5(10): ¢1000639.
Pastorino G, Cornara L, Soares S, et al. Liquorice
(Glycyrrhiza  glabra): A
pharmacological review [J]. Phytother Res, 2018, 32(12):
2323-2339.

R, o B AR R eV S LR Y
S [D]. T TR K, 2022.

Barnes L L, Wilson R S, Bienias J L, et al. Sex differences
in the clinical manifestations of Alzheimer disease
pathology [J]. Arch Gen Psychiatry, 2005, 62(6): 685-691.
Wang L, Andersson S, Warner M, et al. Estrogen receptor

(ER)beta knockout mice reveal a role for ERbeta in

phytochemical  and

migration of cortical neurons in the developing brain [J].
Proc Natl Acad Sci US4, 2003, 100(2): 703-708.

Yao M Z, Nguyen T V, Pike C J. Estrogen regulates Bcl-w
and Bim expression: Role in protection against beta-
amyloid peptide-induced neuronal death [J]. J Neurosci,
2007, 27(6): 1422-1433.

Pike C J. Estrogen modulates neuronal Bel-xL expression
and beta-amyloid-induced apoptosis: Relevance to
Alzheimer’s disease [J]. J Neurochem, 1999, 72(4): 1552-
1563.

XN i Z0Eid p38/MAPK {5 5@ ER X AB25-35
%S PC12 Bt MM ARSI ERIFT T [D]. TR H: ¥
JeALT7# B, 2022.

Tritos N A, Mastaitis J W, Kokkotou E G, et al
Characterization of the peroxisome proliferator activated
receptor coactivator 1 alpha (PGC lalpha) expression in
the murine brain [J]. Brain Res, 2003, 961(2): 255-260.
ZhangY Q, Chen C C, Jiang Y L, et al. PPARY coactivator-
la (PGC-la) protects

neuroblastoma cells against

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

and
BMC

amyloid-beta  (APB) induced cell death
neuroinflammation via NF-xB pathway [J].
Neurosci, 2017, 18(1): 69.

Osama A, Zhang J M, Yao J, et al. Nrf2: A dark horse in
Alzheimer’s disease treatment [J]. Ageing Res Rev, 2020,
64:101206.

Hwang S L, Yen G C. Effect of hesperetin against
oxidative stress via ER- and TrkA-mediated actions in
PC12 cells [J]. J Agric Food Chem, 2011, 59(10): 5779-
5785.

Smith M A, Zhu X W, Tabaton M, et al. Increased iron and
free radical generation in preclinical Alzheimer disease
and mild cognitive impairment [J]. J Alzheimers Dis, 2010,
19(1): 363-372.

Bao W D, Pang P, Zhou X T, et al. Loss of ferroportin
induces memory impairment by promoting ferroptosis in
Alzheimer’s disease [J]. Cell Death Differ, 2021, 28(5):
1548-1562.

Nawar N F, Beltagy D M, Mohamed T M, et al.
Ameliorative anti-coagulant, anti-oxidative and anti-
ferroptotic activities of nanocurcumin and donepezil on
coagulation, oxidation and ferroptosis in Alzheimer’s
disease [J]. Toxicol Res, 2024, 13(2): tfaec054.

FRTE, AN, AR, S5 SRR TR BT R SR BRI
BAET R EERBE Tt R (0] B RHEOR AR R
22, 2023, 52(6): 878-884.

Sun PME Y, Yan C C, He L B, et al. Inhibition of
ferroptosis neuronal  calcium

through  regulating

homeostasis: An emerging

Ageing Res Rev, 2023, 87:

therapeutic target for
Alzheimer’s disease [J].
101899.

Solis W A, Dalton T P, Dieter M Z, et al. Glutamate-
cysteine ligase modifier subunit: Mouse Gclm gene
structure and regulation by agents that cause oxidative
stress [J]. Biochem Pharmacol, 2002, 63(9): 1739-1754.
Goujon M, Liang Z B, Soriano-Castell D, et al. The
neuroprotective flavonoids sterubin and fisetin maintain
mitochondrial health under oxytotic/ferroptotic stress and
improve bioenergetic efficiency in HT22 neuronal cells
[J]. Antioxidants, 2024, 13(4): 460.

Yang S X, Xie Z P, Pei T T, ef al. Salidroside attenuates
Nrf2/HO1
signaling pathway in ABi-42-induced Alzheimer’s disease
mice and glutamate-injured HT22 cells [J]. Chin Med,
2022, 17(1): 82.

neuronal ferroptosis by activating the

[t ¥ Ml



