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Improvement effect study of Vitexin on neurological function in Parkinson’s disease
model mice by regulating PERK-CHOP endoplasmic reticulum stress pathway "
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Abstract : Objective To investigate the improvement effect of Vitexin on the neurological function in Par-
kinson's disease (PD) model mice by regulating protein kinase R-like ER kinase (PERK)-C/EBP homologous
protein (CHOP) endoplasmic reticulum stress pathway. Methods A total of 60 C57BL/6] mice were select-
ed,and PD mouse models were constructed by intraperitoneal injection of 1-methyl-4-phenyl-1,2,3,6-tetrahy-
dropyridine (MPTP). Mice were randomly grouped into activator group (50 mg/kg Vitexin+2 mg/kg PERK
activator CCT020312), model group, positive control group (20 mg/kg Levodopa) ., high-dose Vitexin group
(50 mg/kg) ,low-dose Vitexin group (25 mg/kg) ,with 12 animals in each group,another 12 normal C57BL/6]
mice were selected,and were given an equal volume of physiological saline by gavage as the control group. Af-
ter grouping and intervention with Vitexin, Levodopa and CCT020312,the motor function of mice was evalua-

ted by rotarod test and climbing rod test. HE staining was used to observe the pathological morphology of
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substantia nigra. The expression of TH in the substantia nigra of mouse brain was detected by immunohisto-
chemistry. TUNEL staining was used to detect neuronal apoptosis in mouse hippocampus. The enzyme-linked
immunosorbent assay (ELISA) was used to detect the levels of tumor necrosis factor-a ( TNF-a) , interleukin
(I1)-6 and I1.-18 in mouse brain tissue. Western blot was used to detect the protein expression of PERK,CHOP, Bcl-
2-associated X protein (Bax) and cysteine protease 3 (Caspase-3) in mouse brain tissue. Results Compared with the
control group,the apoptosis rate of hippocampal neurons, climbing time of mice, pathological damage to the
substantia nigra, levels of 11.-6, IL.-18 and TNF-a in brain tissue, and protein expression of CHOP, Bax,
Caspase-3,and PERK in brain tissue in the model group were significantly increased,and the differences were
statistically significant (P <C0. 05) ,and the fall latency and the number of TH-positive cells were obviously de-
creased,and the differences were statistically significant (P <{0. 05). Compared with the model group, the
climbing time of mice, pathological damage to the substantia nigra,apoptosis rate of hippocampal neurons,lev-
els of TNF-a,1L.-18,11.-6 in brain tissues,the protein expressions of Bax,Caspase-3,PERK and CHOP in brain
tissue were obviously decreased in the low and high dose Vitexin groups and the positive control group,and
the differences were statistically significant (P <Z0. 05),and the fall latency and the number of TH-positive
cells were obviously increased,and the differences were statistically significant (P<Z0. 05). CCT020312 atten-
uated the substantia nigra inhibitory effects of high-dose Vitexin on neuronal apoptosis, pathological damage
to the substantia nigra and inflammation in the hippocampus of PD mice. Conclusion Vitexin could ameliorate
motor dysfunction in PD model mice,and plays a neuroprotective role, which may be achieved by inhibiting the
PERK-CHOP endoplasmic reticulum stress pathway.

PERK-CHOP; endoplasmic reticulum stress; neurologi-

Key words: Parkinson's disease; Vitexin;

cal function

W 42 FR 5 (PD) S —F i 22318 47 Mk e H: 2%
FRARAE N 2 5 22 1 i 1 6 00 A 347 0 1 i Ok DL I B
TN 1% 5 B 25 58 10 T L, XoF BB 3 %) B 0o i o 0 2 3 I
R T RORB R . PD R LS 2, BN
LSRR o i — AN E R L, X R
WS A T WO PD IR AT 6 R X R
R FE PN 5 R 84 (PERK)-C/EBP [ ¥ #& 4 (CHOP)
WA TN B R Y A s s R, %k
K aliE i MH PERK/CHOP PN J5t 9 137 385 # [ AIG 2
TR PRI R BRI I 4% = R Bk R K OF . 4RI 2
IR R T P R O ) R AR B 2L AL R T
Pos oA AL PO AR B AR Bric A2 B
PUAAE IR HUIMAR P U S A R SR E
RIS BT W ST UE S AR 2 AT DU A 2 R i
JG L HAE I fig 75 13 8 1 PERK-CHOP P it ™
R AR R B PD /N BB 22 T RE 1 R A8 L oA 5
56 BIEETHH I R 94 PERK-CHOP 4 i I 1 i i
FXT PD /N R 25 ) B8 1 521
1 #R5H*®
1.1 SEshY)  BUAEHEM: C57BL/6] /B A g
ERKFsh s i), SPF 2% K& 28~30 g.8~
10 FA# A P2V AT IE 5o SCXK G 2021-008, T 4
R B B IR BT 10 s W B b el 3R /N B G IR S 4% 12 by
TBE 55% ~65% B 20~23 °C @& WA FE 7 d,

1.2 XA 5 1-F 428 01,2, 3, 6- DU &Lk e

(MPTP, 4 99 %, 5 . M0896) Il H 3¢ [ Sigma
N ZETE 2 B CE 25 o7 H33021919) I [ 4R & 24
W5 A T I KA ) 25 BR A w5 CCT020312 CHLAK - 5
mg) W H RN 2 A PR A BR A & 490 & (4l
JF . HPLC=98%) . il Jil SP 0 5 4 4k 2k 7] &
TUNEL 4 i 8 76 3 700 5 /N B 4l i A R (T0)-
6 it 6 A 2 W FFFR 3 (ELISAD 370 &L/ Bl TL-18 it
& /N BUMR PR B8 I T (TNF-0) iR 7 & 1 T b 5t
FRFERHABRA A I H/N B Bel-2 AHE X H
(Bax) —40 S I HT /S BUH T -3 1R I &0 1 (GAP-
DH) —#t A IR T/ B B & 2 & Al 3 (caspase-3)
— B0 R E Y AR IE 1L AR BT IeG(H A+ L) 3
ML E ALY A il L E A 1gG W T LB E =
KREWHARAGBRA ) RIEH/NE CHOP —Hi ., S IA
i/ PERK —4t . S B /s BLUES 2 W2 72 1L i (THD
— i T E Abcam 23 A ; XR-YLS-4C I 55 5
5 A b R A SR A BR A ) FlexA-200 %Y
WA AOE B AR SR B A R A A s ML41 Al
X {58 A s A A T B S AR A R
YNGR

1.3 PD/NRBHRIMEE R 2525 S BRSCHRL9 ]
K HE 13 5 MPTP (%7 A 8 PD /) BUBE AL . i s
HH MPTP 30 mg/ke/d, # Z2 45 5 d, 4 5 52 W
Jei WS/ IN BRI AT S 2 AR Ak DL/INBRUHE BV I 2 fE | R
B R DA R AR S RN R A ) B kAR



EFAHIESFLE 2024 55 A% 45%% 98 Int ] Lab Med,May 2024, Vol. 45,No. 9 + 1039 -

iy 60 H PD /N3y e 70 dek 400 28 40 A 5R) dak A P
R YL PTG R AL B AL, ] 12 KL 5
P& 12 HOFE % H9 C57BL/6J /N BUME % B4l JH A4k B
AR KU i AR 22 BH P 24 A2 i 2 I PERK 0T
CCT020312, i ) £ 41 FA) & 41 AR 2 41 JR R 41 L BH 1
Xif BB 4 /N B 43 501 4% BB 50 mg/kg .25 mg/kg B 4TI &R
M 20 mg/kg MZEHE 2 B EATHE H 00 R 41/ BRU%
M50 mg/kg AN RHE B FLFHHEY 2 mg/kg 1Y
CCTO020312., X HE 41 Ko A5 7Y 4 /s [ A K 1 R BLAY
A BRER K 1T Uk RS 4

L4 KW/NERGZ i ThaE B Ss g ok 45 4/ BRUK
FERRRA b 45T 30 s B IHADIE 1 I Bl B A3 L 7 ok
7E 30 s AN 26 r/min, g sk /NS 1 M ER L Bk VK
T IR TR] 5 @ AT S2 56 . B 50 em, M 1 em BRATAE M e
FEL 8 1 B FH R B 1 4T 0, 5 /N BRZE 250w 1 A
B RN F d5c S5 R U I7 Ja /0 BRURCAE TEFF I
Uiig o DA/IN BROSURIT b B 422 il AT IS T &5 o e 58 & 2, i 5%
Jift 7 I 1]

1.5 HE J& 8 I i 38 28 57 X 2 [k e il 42 0 T &
A AR 6 H /N B RR AL FE /N BRUG TE
ko UK RO, 43 5 A 5 DR S X, SR 4% 2 R
[ 72 24 b, A S AR S 42 S UT L 6 pem SRR YD A s
15 i 35 25 DXV R P P T SO R e S R AT A 2
UBL SV

1.6 e A Ak I/ U ZH 2L i X TH 3Rk
HUfi 5 P 5 XY -, B L K AR S AT B R AE A, P TR
P Sk W i 0 I —$T TH 0% 8 2 T om —
Pt .DAB B, 958 R R E Y, 7 B B T W51 F1)
Image J #A: 43 B 5o 1t BH 4 240 M 4

1.7 TUNEL @il /N E0E 5 X & ool B
1.5 ik i 5 X)) 7 #4744 4 CTUNEL 40 Mg 4
Rl & . b, SR A% FH DAPT 44 €5, 4 T2 48
MR R sk e e e, 7E 2 0% B 0B T 0L 2 40 i oA
TGO D X P n I8 7% % T TUNEL FH P40
Jitl/DAPT 4 A 4 i 4% X 100 %,

1.8 ELISA A3 500 & k6 I /I B 40 21 TNF-a,
IL-6 JL-18 /K F A4 7 sk e 6 H/NELL 28 1.5
FR 7 2 A BB /N BT WS I 20 2, 50 0% R IR B
W F M TNF-o 1L-6 . 1L-18 ELISA i 7 & Ui B 5 46
/N U 4L TNF-a 11L-6 , 11-18 /K-,

1.9 Western blot M E A FKiE B 1.8 hryNd
U510 BREUE R B CR T RIPA 2 28 th 80 6 &
FIRHEAT a2 . bk R I B RGBS — 4t
PERK.CHOP. Bax. caspase-3. GAPDH #% & X} 1 t
B E R (4 C ), R 56 IR 5 T HRP frid i
4P 1 h, ECL 504G I 8 9 SR B, Image Lab™
AR5 BT H AR B R K BE A

1.10  SEitepab 3 RA SPSS25. 0 Siit2# 4k F #k 47
Bl b . R A ORRAT R ] JTL-18 %) R« £
TR, RHREFESNTH TR ZHZRIMZES. W
ZH 18] FL B R  Tukey #5586, DL P <<0. 05 N 2R A4
=59

2 % R

2.1 KA/t Sx R i, A
2 /N T % T AR 09 B I ek /D, TTE AT B[R] B S 3
Z R G X (P<<0.05); SR LK.
7 A F 2% AL R BH M X R A /N RO TV VAR 0T
B, e AT At e B SRk b, 2 R A G R L (P <
0.05) ; 5 B i 4 IR Z 4 He g, s AL/ B T 98
TR A 2 e, R B[R] O, 22 R G
BN (P<<0.05), W% 1,

x1 ZHRNMREBMELR (2 £s,n=12)

41541 TR (o) JEFF i ] (min)
Xf R 2 375.32+18.45 8.02+0.53
R 2 142.52+8.76" 25.85+2.21°
7 = 43R E 4L 201.85+9. 837 20. 1441, 657
0 0 ) 22 2 326.57+17.127% 13.36+1.137%
41 ] 8 21 332, 6414, 3475 12.06+1.087%
W 218.7849. 47 22.45+1.56¢
F 544. 200 266. 400

P <<0. 001 <<0. 001

TSR A, T P<<0.05; HHORZL L E, T P<<0. 05; 5K
B A A, C P<C0. 05 S R R E 4 H AR, © P<0. 05,

2.2 HA/DNRIKHREE XRBE A LS S EA
Ll AR 2 /N B P R o X 26 oo B B a2
A ge e B I, R e 8 AR R, RT3 2 A i e AR
PERR 20 SRR b, MK | v 7t 4 R 2R 4 R BH
X/ T B E N 2, Sl B 5
e 791 i A R 2 AL L A T ) AL /DN BRSO i 3
. WK 1.

2.3 HA/NRMALRFEIX TH HEH R HE
A 5 IR A L AR B A IR A T R A A
/N TH Mg H B 2w, 22 R A5t 8
SLCP <20, 05) s 54 2 b, I o 391 2 A4 R 41 fn
BHAE X B2 /N B TH PHPEZ0 S5 B B B3 hn, 2 7 F
Geit e (P <C0. 05) ; 5 &5 a0 3R 4 e s
AN TH FHPEA S H >, 22 R A8 Geit 2 X
(P<<0.05), LK 2 fn3k 2,

2.4 HYREBSXMETETE NREBEDSX
MZITCIRT R AL AL AR E TS, 2R A5
TH2 R (P <0, 05) 541K 55 771 42 4 90 22 4 A BH 4 %o 1t
20 /0N BT XA 28 T R T 6 LA Y 4 B B R AR, 25 5
FE 22 R L (P<<0.05) ; 5 @l AR R 4L b s, 9
TR/ R S X2 oe il TR T R 2 R A S



+ 1040 -

IR B4R 2024 £ 5 H % 45 %% 98 Int ] Lab Med,May 2024, Vol. 45,No. 9

B (P<C0.05),IL5& 3 FIA 3,

SR EHHIRE

[LERESopitt:]

" WoERE

B 1 HE &40 & A/ B w8 R R XK HEEREZH(X400)

ey
SFEHMERE
B2 SEACZENSANRWEZERS TH RIE(X100)

F2 HHNRSEHER THAGHEHE LR

PR BB ‘ sl

3 ZFEHNREORWETRATRIER (2 Ls,n=6)

(x£s,n=56)
45 TH PP ECH (A5
XJ B 2H 105.32+3. 94
R 67.3543.57 %
IGFA AR = A 78.6543.467
R R A 96.71+3.527%
F P X B £ 99, 46+3. 387"
e 7 85.74+3.25¢
F 98.570
P <0. 001

T 5 xT HE AL He g, " P<C0.05; SR EIAL A%, T P<<0. 055 5%
BHEEI B AL A, & P<C0. 05 55w R bR 2 4l e @ P<C0. 05,

415 B2 TE I T2 (20D
X AR 4 5.64£0.25
R 2 35.5642.04"
AT AL IR R A 26,8541, 427
5 79 k3 3 4 12.74%1.167%
2 o i 28 11.05+1.137%
s 41 21.46+1,07¢
F 448. 000
<0. 001
T SRR B, T P<<0.05; SRR IEE, T P<C0. 05; 5L

THAEIA AL R, © P <20, 055 45 kAL K 41 B © P<<0. 05,



EfFiE¥AR 202445 A% 45%% 98 Int ] Lab Med,May 2024, Vol. 45,No. 9 ¢ 1041 -

2 HIEA

PMRIERLA

B 3 TUNEL &M/ RED R MEITAT(X200)

2.5 FHH/NEMAL H TNF-a,1L-6 ,1L-18 /K F H
L IR I N a2t I @ WA N W e A
B IL-6 . TNF-a, IL-18 7K b Xf B4 1o 25 T &, 22 5%
B G (P <20. 05) 3% . fm 77 42k 4 90 2% 20 0 BH Pk
Xof BB ZH /N BRI 20 21 TNF-a, 1L-6, 11L-1B 7K 3 L A5 70
M ERK . 22 R AT L (P<<0. 05); 5 &7l &
IR 2R LA T ) 2/ BB 20 21D TNF-o IL-6
IL-1B KF B, 2R A S5 5 L (P<<0.05), W3k 4,
F 4 HZHNBKRALA D TNF-o IL-18.1L-6 K F
b8 (x+s,n="6,ng/L)

415 TNF-« 11-6 1-18

X IR LR 90. 685, 49 13.8743.04 23, 74+4.52
EAILH 123.747. 23" 34,2144, 36" 58.67+£4.13"
iskEeani e 104. 46+4. 857 19.2843.177 34.03+4.647
R R 960545937 12.64+3.837% 22 11+4.347
FE %) FR 21 95.8245.227%  11.56+3.727%  20.30+4.817
b et 115. 685, 49 23,873, 04¢ 38, 7444, 52¢
F 30,210 35. 690 62.770

P <0.001 <0.001 <0.001

T X B g, P<<0.05; S BIBAL A, T P<C0. 055 5%
AR B AL H & P<C0. 05 5 REAL IR B AL B @ P<<0. 05,

2.6 £ /KA 2 Bax., caspase-3. PERK,
CHOP /K8 500 R AH F i, B AL 20 /N B
i 4121t Bax ., caspase-3, PERK,CHOP % [ /K - #]
I, 225 A G L (P<C0.05) s BRI L
A AR v T AR 2R 2H R0 B P R 2 )N B i 2 21
Bax.caspase-3,.PERK.CHOP & H /K F i & F&fK, 22
A G E L (P<<0.05) ; 5 &l s A E Al A,
oG ) 4 N B 44 21 P Bax, caspase-3, PERK,
CHOP HH KTt m, ZR AR ¥ E X (P <
0.05), WL 4.5,

caspase-3 MDD SHID SIS S GhD

—— — L — —

PERK — D —— ——

GAPDH

Bax

A B C D E F
T A CHXTIRAL; B B4 ; C R IR dk 43R 22 415 D SRy 50 i 4t
IR AE R X AL F s A4,
B 4 £ A /PNRIA L Bax,caspase-3 PERK,

CHOP ZEAKFEETHE
x5 FHNRMAL B Bax, caspase-3 . PERK.CHOP EAKFELLEK (x+5,n=6)

A5 Bax/GAPDH caspase-3/GAPDH PERK/GAPDH CHOP/GAPDH
pUPiE| 0.42+0.13 0.3340.02 0.51-+0.06 0.26-+0.04
2 1.3240.11" 1.1840.10" 1.3840.12" 0.98+0.11"
IG5 3R 32 41 0.97-+0.087 0.83+0.077 0.95+0.147 0.6240.057
25 70 45k 9 2 20 0.65+0. 147" 0.56+0.05%% 0.64=0.06%% 0.46+0.06%"
B A2 o B 241 0.58+0.13%% 0.5140.03%% 0.57-+0.08%% 0.44+0.08%%




o 1042 - ERRBEFLE 2024 4E5 A% 45 5% 98 Int J Lab Med,May 2024, Vol. 45,No. 9

HgERS5 £ H/NRMALE R Bax,caspase-3 . PERK.CHOP EHKFELL & (x +5,2n=6)
3 Bax/GAPDH caspase-3/GAPDH PERK/GAPDH CHOP/GAPDH
W1 7 4 1.0840.06“ 0.9640.10“ 1.1540.12¢ 0.8140.07
F 55. 780 126.100 71. 690 80. 920
P <<0. 001 <<0.001 <<0.001 <<0. 001

s 0 HRAE LB, P<C0. 055 HRALL LR, T P<C0. 05; SRR 4 e, & P<<0. 05; 5@ Al AT 2 4l e #k . © P<<0. 05,

3 i+ i

PD &y £ F [ 2 A 5 10 1% P b 3R AT M AR
B TR N 1 A 4 in R R e R g R
BT 2 G SR DU A9 1 BT 3 AR A
JEZ | 2 R Z RS R S5 W&t PD B REAR
ER RN e R P = I NI = ) [ T T
I JF B RIF 2% PD RE R ERE L., A
SCiE gk [a) C57BL/6] /) BB I 1 4 MPTP 1 J5 i 1)
i PD BLRL, 25 5L % 3, 1 AR/ BN 20 2 4% i 20 it R 1
KT 51 & 9AE . 1 AR TR R X 22 B RE R 42 o ik
R XA LTI T, I 5 8UN BB R T &
PRI B AR TC AT 552 565 Bk ) 384 i, 3% B 3 A5/ BRLoh B iz
HRERS R PD BRI R,

ST R . P9 R 3 R e 28 R ORE 2 1 L PD
ST L 1 RE A 200 B R A 2 0 R T R 3=
L B 2, 00 PN I I 7 SRR A 28 R RE A kR T
Bk PD AR, IR SRR —
AT 2P0 R I HI R R AR 3 2 i KRR &
Wy, T 2GR A N I T P 48 B RS R B £ 4
F L G R T N 2 AR AR 3R AT D i 3% S TRk S
FR A 25 0 I T FC A2 R RE 0 DR Ik HE 0 50 25 0T fiE B
AHL PDYEM . A SCUAS [ 5] & 49 R 4B PD /)
B AT B AR /DN BTG AT B [ 3 5 X pf 25 o0 I T R
TNF-a.IL-6 J IL-18 7K, #2553 W AR 10 L A o IX
22 U i BE A 28 JC B30 L 3 W 4 0] 28 AT 0 3 2 41 e BRI
TRk U BT X 22 1 i R 8 o 5 40 i I X
Lot B E PD /N EGZ sh Dy Ak, B ol s H A 2
it

PERK-CHOP fE 2y P4 J5t 4 )37 8% 32 22 () I 4545 5
FERP 2 AR P Oy B AT T A Y AR ]
1 H ¥ PERK-ATFA-CHOP 15 53 I 40 1 79 5t ™) )
O L I | DR A (o RN R 0 i e
GSK2606414 1] il #] PERK/p-elF2«/ATF4/CHOP
O 18 s SRR T R L D8R R M 7 T 0 Pl 2 B 2 i R
TS . A WA RN, BT AE- IV AT i
B CHOP 28 F/KF M il s 2 oo 1= . IH i of
WA PERK-CHOP Py 5t [ 57 38 i 42 7] B 2 4190 R
S R T RE AR AL, AR SCEs R BRI R T
P PD /N U 2H 2R PERK K CHOP & H /K, 1
#1360 Z Al 5 % PERK/CHOP {5 5 ik #% PD /) il
M 6e, DL 2 M PERK 300 71 CCT020312 [

AL PR PD /N B AR PR 2R ot b 2, R AR il /) BRUME
FF B 18] L 9 5 X ff 22 50 8 7- % . TNF-a, 1L-6 J& IL-18
K 4141 PERK ,CHOP ,Bax, caspase-3 & [ 7K
This &R PR TR X £ B i b 48 oG B PRI,
B CCT020312 W] 3§ 55 41 3] 2 X} PERK-CHOP Iy
BT ) 7 JR R A % 8 ) AU ] o EL X T A 3 3R X i X
P28 T IR T 9 2% i R0 B BT X &2 B e e 48 e A 4 R
BB L 5 IR Z X PD /N 2 3 )
AE 19 W VR 48 s 4R R 2 38 i M ) PERK-CHOP
PN BT 1) iy R A AT ek 3 PD RSB/ BB 2 T RE

25 LT R R W e PD /MRS S D) RERE R
TR AR BN 5 K 28 AR AP VR T L 3 AT RE R GE L
il PERK-CHOP Py J5it ¥ )i i 12 S5 81

S % ik

[1] HAYES M T. Parkinson’'s disease and parkinsonism[]J].
Am ] Med,2019,132(7) :802-807.

[2] @ . R ERITEG Z20E 2 IR U7 0 4 A0 19 I
PRAFFELT]. BARZG 1 51 1A . 2018,33(5) £ 1234-1238.

[3] MOU Z,YUAN Y H.ZHANG Z,et al. Endoplasmic re-
ticulum stress,an important factor in the development of
Parkinson's disease[J]. Toxicol Lett, 2020, 324 (5) ; 20~
29.

(4] BRI 5. P R X A5 557 808 K U
4R T B P9 M R GRP78/PERK/CHOP i i (1) 5
WA L. o Il B AR B 2% 75, 2022, 38(12) :2197-2204.

(5] A, 2o, EAUE. 28 F X 2 BURE IR 75 B R K BRLBR
i P41 5 199 17 8% PERK-CHOP {5538 i 1 5 i [ 1], [l B o
B 25 44 35, 2020,42(9) :871-875.

L6 BMmIME, AU, 22 R 0. 0 2 09w 2 08 37 4 F B2 pL i
FEt )], rh [ 25 3 248 4] . 2016,32(10) :1353-1356.

[7] B R, a4, iRl 3 K BRU Bt ol 78 v 3 45
S RIS B2 5T A L/ W A i M2 AR A s [T . AR AR
B5 23 J] ,2022,22(19) : 3618-3624.

[8] HU M,LIF M,WANG W D. Vitexin protects dopamin-
ergic neurons in MPTP-induced Parkinson' s disease
through PI3K/Akt signaling pathway[]]. Drug Des Devel
Ther,2018,12(3) :565-573.

(9] MXWREFH, F/NEE, BESCIR, S T R TR M 4 2% /) RUASE 2 20
R = o A N B B S EE 97 R B o o/ S
2021,37(16) :2209-2212.

[10] =5 £ B0 R , W9 RE . 45, GI-4 X5 M 4 A% B B/ B Y
PRAPPE T R H AL L), BE 25 3 41, 2022, 41 (11) £ 1582-



ERHRhESLE 2024 F5 A% 45 %% 9#  Int ] Lab Med,May 2024, Vol. 45,No. 9

* 1043 -

1588.

[11] TANG B M,LI Z W, WANG Z Y. PERK activator CC
T020312 prevents inflammation-mediated osteoporosis in
the ovariectomized rats[ ]J]. Gynecol Endocrinol,2021,37
(4):342-348.

(127 B3 ORI, 4= S 3, 45 M AR 1) 93 R B 2 9 L T
Tk RELT ). BT & PR 2 B~ 42, 2021, 38 (4) - 378-381.

(130 EH 2, I8, & 6 . %5 . 00 4 20006 P 1Y Bl 2 AL AR
7 LY ] rh AR A 0 i 2% A, 2022, 24 (1) 105+
107.

[14] ZEEHE B W RS2 060, 55 W04 R0 W0 IR 25 W06 97 X B %
A PR AR 3% B 52 ma LT 0. b AR R g e
2022,22(4) .278-282.

[15] ARMSTRONG J M, OKUN M S. Diagnosis and treat-
ment of parkinson disease a review[]]. JAMA,2020,323
(6):548-560.

[16] COSTA C A,MANAA W E,DUPLAN E,et al. The en-
doplasmic reticulum stress/unfolded protein response and
their contributions to parkinson’s disease physiopatholo-
gy[J]. Cells,2020,9(11) : 2495.

(17 A=A0HT R AL BTAEAG L 55 PN 5T IR 3847 A 46 2% 0 K
ML A A BIF 5 R LT . Ak TR 4 27 5 g T AR %%, 2017, 36
(2):523-530.

[18] QI Y,CHEN L,SHAN S.et al. Vitexin improves neuron
apoptosis and memory impairment induced by isoflurane
via regulation of miR-409 expression[J]. Adv Clin Exp
Med,2020,29(1) :135-145.

[19] KRISHNAN M.,KANG S C. Vitexin inhibits acrylamide-in-
duced neuroinflammation and improves behavioral changes in

zebrafish larvae [ ] ]. Neurotoxicol Teratol, 2019, 74 (8):

106811.

[20] QI Y.CHEN L,SHAN S,et al. Vitexin improves neuron
apoptosis and memory impairment induced by isoflurane
via regulation of miR-409 expression[]J]. Adv Chin Exp
Med,2020,29(1) :135-145.

[21] ROZPEDEK-KAMINSKA W,SIWECKA N, WAWRZYNK
IEWICZ A, et al. The PERK-dependent molecular mecha-
nisms as a novel therapeutic target for neurodegenerative dis-
eases[ J]. Int ] Mol Sci,2020,21(6):2108.

[22] XU W,LI T,GAO L,et al. Apelin-13/AP] system atten-
uates early brain injury via suppression of endoplasmic
reticulum stress-associated TXNIP/NLRP3 inflamma-
some activation and oxidative stress in a AMPK-depend-
ent manner after subarachnoid hemorrhage in rats[J]. ]
Neuroinflammation,2019,16(1) :247.

(23] #=p. & 53 IR IE B, 4% 6 T 9 5 ) 17 38 PERK-ATF4-
CHOP 5 53 B 40 VAL BEXT AD K UG w28 240 i 94
TR L) ], o [ e 2 44 75 2020, 36 (20) : 2443-2446.

[24] GUNDU C, ARRURI V K,SHERKHANE B, et al. GS
K2606414 attenuates PERK/p-elF2a/ATF4/CHOP axis
and augments mitochondrial function to mitigate high
glucose induced neurotoxicity in N2A cells[J]. Curr Res
Pharmacol Drug Discov,2022,24(7) :100087.

[25] GE B,LI S L,LI F R. Astragaloside-IV regulates endo-
plasmic reticulum stress-mediated neuronal apoptosis in a
murine model of parkinson’s disease via the lincRNA-
p21/CHOP pathway[J]. Exp Mol Pathol,2022,115(9):
104478.

(Wefis H 9 :2023-09-22 &[5 H 3 . 2023-12-25)

(256 1036 50

[8] LI Y,ZHANG T,ZHANG H,et al. Clinical Significance
of P16 gene methylation in lung cancer[ J]. Adv Exp Med
Biol,2020,1255:133-142.

L9 AW G r %, 55, R 2 b ple B[R A AR Ak gk
BT RS i R B AE Y OC R LT ). AR 22 2K, 2022,
102(14):1028-1033.

[10] A7, sk A 4% i iR 20 98 AL 08 22 57 RaB SR [T .
S K2 R CA AR 24 1D . 2020,51(4) :392-401.

C11] P30, sk W BRI AE, 55 7 {5i) it e 9 % A /) 4 i 98 A
R PR 5 BR R AE 2> BT LT 1. Hh B b R I R 2020, 47
(15):776-779.

[12] MA T,CHAI M,SHOU H,et al. Mesonephric-Like ade-
nocarcinoma of uterine corpus: a clinicopathological and
targeted genomic profiling study in a single institution
[J]. Front Oncol,2022,12(1):911695.

[13] VR . 5B 5. Galectin-3 5 B #A 4V A8 X R 1Y Meta 47
Br(]. 5 BE 2, 2021,32(3) . 377-381.

(14 XA o5 v, F R AR 2L 3k o 21 21 galecti-3 5 miR-
375 KV RIB B LA KA FELT ], BACKS I B2 4 2=k

2023,38(1):49-52.

[15] w80 , 5 A €. T 18 Galectin-3 XJ filifig H460 40 i 4=
K K NF-«B {5 53 H A2 S B r s [, o [ 4
PES I 2020,36(8) :960-964.

[16] 1 IEZL.i88) 18 B M el , 55, DUBRF ZLIE BE4R -3 (K41
3 O 5298 0 0 0 T A0 P BT 0 7 Y 2 B AF S T ], BAK e
Yo 22,2020, 28(10) : 1638-1642.

[17] KUMAR R,MANDAL S, ARORA P,et al. The expres-
sion of pl6 and galectin-3 in cervical intraepithelial neo-
plasia (CIN) and squamous cell carcinoma (SCC) uterine
cervix[ J]. J Obstet Gynaecol,2021,41(5):785-790.

[18] SVAJDLER M,MEZENCEV R,SASKOVA B,et al. Tri-
ple marker composed of pl6, CD56, and TTF1 shows
higher sensitivity than INSM1 for diagnosis of pulmonary
small cell carcinoma: proposal for a rational immunohis-
tochemical algorithm for diagnosis of small cell carcinoma
in small biopsy and cytology specimens[]]. Hum Pathol,
2019,85(1):58-64.

ISR H . 2023-09-16 & 81 H 1. 2023-12-25)



