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Hi# 1k F 38 3¢ NDRG2 ¥ % & filh 7] ¥ M oh &
APP/PSI M 4% 2 B /N B A #0388 89 18 F

eyt Rmm R R
1B RN i 8RS 8300172, L& AT P EERE R, Bl & AT 830002

BWE AWM. E kT APP/PS] &£ B Rikseh st %om, SFIR F EAEAMAE, k.
45 R HEPE APP/PS1 UL B N R A S 20, A1 9 R FPAER (LT AR EAK) HER S ARFa
(AT HRKSA%FT0.84 mg kg™ - d™") HEKRFIK P . HHNBA(HMNLTHEKT 1.252.5,
S5g-kg™ -d7) ;K9 RMM CSTBL/6) NERMEATAM(LTARLK) EETW4 A, 4 AR,
KR Morris 7K B 5 3 if A% &40 R B 5 R ICak A B LA D CA3 RAY 270 4 e & K,
DR R AAAC(THC) $ & UL 554 L 20 4% CA3 R NDRG2 \GFAP; & RA = & K5 LA 2% CA3 R 41K
MEARRHE LA FEREEANELHL CA3 R ARG EE M -95(PSDIS) | R k& SYN & ik,
Western blot #4294 % NDRG2 \EAATI & K-F, £ R, 5AEA 28 b4, o748 T & ) & 41 Morris /K%
g LB R B Y (P <0.05,P <0.01) , B AR ZFRAZ G 0T R & B AR PR F AR R HK 33 m (P <0.05,P <
0.01) , 4 2 T3 F M T 5 L E B F B A PTHE A, PSDIS . SYN L (P <0.05,P <0.01), GFAP,
NDGR2 .EAATI HFr, (P <0.05,P <0.01), % ¥F4kF Tk & APP/PS1 4K B /) R 697 e
e, HAE A ALHE T4 5 T 8 NDRG2 89 %A A3 2B G s fe, 48 v T 98 EAATI , FBAK R Ak 18] [R5 &
BRORJE B &R Ak T M MR LAY R B R &,

KA
hE 4% = .R285.5 ERFRISAD: A
DOI; 10. 19664/]. cnki. 1002 —2392. 260049

Br] /R P ¥ BR975 ( Alzheimer’s Disease , AD) & —F i
P AL I S BEAT PR DA R0 T A A8 1 P A M 22 R e
Bt L MR AT SRR B PERE AD YR A R R
S fish ] S L ARSI B ) 3R I R S M B H A D
TEBIR Je WA At T 0k . R, 0 2 fih /b
& AD B EICIC PR SEmE 2 B [ A Akt
AD ARWIR AT, R 22 (R > R R I I
AL ( Astrocytes , AS ) X 41 22 5 fish v 58P 1 95 BEAIL 1
KIFEFEBEAEM, N -myc FHEPETIEHE 2 (N - myc
downstream regulated gene 2, NDRG2) ¢ 7 P ik T
AS,AWFFE T RBITE AD Rk LR, 5 AD B A&
RIEEDIMR

KR EE.2025 -01 -03  f&[E HH:2025 - 09 -28
BT B g 5 /R A6 X 3 AR5 4 5 H (2021D01C266;
2020D01C174)
YEB AT TR (1988 — ), L Wit B  BF5E 05 ] - f 2R A7k
IR 1 TG [ 45 4 BB SY
*BIEIEE R IRE (1981 - ), L W4 B2, EIRE, OF 587 ) .
TR B IR AR EEOR

i’&ﬁi‘k%;i%ﬁﬂi}ﬁ?ﬂﬂ@;l\] - myc THATEAR 2 RART B
XEHS 1002 —2392(2026)03 —0015 —09

R 22X AD 906 3 AR UL 3 e, 2 N
WEA T4 B9 PR BL, 0 R EE A — B — =z ] ¢
R, BEBAIEN AD WEFEARWEHL, 5% T AD B9 A
JRFES

MO B RFAE AN BORS B G AD A1 PR I 28
207, HIP R, BE s AD SR A9 IN N T BE BE A
P HR AR 1 B IR BT AD L5
RZESCHR " b I MBI T P A A 2 fih
Tfg VAT e E AT | ot U R RN A i A i A
Kl AD, JUHIJE AR, Hb IR [ 58 5 fish ] 28
PERIMLTIRTFFE 10 2 | 5 B A 8 458 2 fish v 98 1 1) o i)
T RRHLENA M AR IR S R LA NDRG2 5 AS AS
S5 fihn] 384 UL K i ¥ Uk 5 28 ik ml 3A 4 2 Al ) oG
R ARHFFE N NDRG2 3 i 22 78 I ot 40 it 981 715 2 fih
FPIAVER AR RV B IR TIRYY AD 1Y AT BEAE AL
i, B BEISIG AD $EHESI R YE
1 X
1.1 LKy

APP/PS1 USRI /NER 45 3, B 4 S
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[f] % C57BL/6) BF A= RI/NEL 9 H 7 AT IE*S; SCXK
(#5)2020 009, Bh4 1 % T B BB K2z S5 sh )
Hls SPF 2 BRBR N, 12 h B 2888 IR B, %590 (24 +
2)C, (50 £10) % , 25T MDRE, I X SE 5 T 46
RUHEAT 7 d BYE I PEIR SR A SEU0 280 5 B LK A 5l
YIS fe P23 O 4 o I G o (CH L 4R 5. TACUC -
20230217 -22)

1.2 SEEezhy)

M E IR T A XIS R CE IR ), R 7 2 4l
L A7 AU 1S o, INZR BT 15 o, WA 15 ¢, EE
15 g, T 15 g, BE K 15 g, A5 o, A1 BTS¢,
ML 15 g, R 15 g, & 15 ¢, HRF 15 g, 15 g,
HF10 g, RE ¢, BHIEGT1210 g, FHREZZIRFT R K
J8T TM (D 290G BRA A iS5 H20050978
1.3 B2

Fe IR Y[ VR (R SR A R A BR A
Al LS G1069) ; JE G4 ik (b ot R 3 E R A R
o], it 5 G1436) ; Anti — NDRG2 ., Anti — GFAP,
Anti — EAATI1 ( Abcam A ], fit*5 ab174850 ,ab207165 |
ab181036) ; Anti — PSD95  Anti — SYN (ZIX = 4= 14k
ARG BRAT S 20665 — 1 — AP 17785 =1 — AP) ; 1II
Fhife P ( LI E S RAEYWHRERA A, H S
A0279) .

IKAE (LR 28 R A FR A ] S WMT -
200A) ;s #RBIVI A ML (R AT, B4 VT1000S) ; 4= 5
Yl R 441 (3DHISTECH 7~ ], %5 . PANNORAMIC
DESK/MIDL/250/1000) ; £ F LUK AL (db 528 — )
BHE A R A A, 85, TET7XP) 5 2¢ % 5 8 B i 8
( HAOlympus A w], #4455 . IX71 - A12FL/pH {H) .

2 EWHIE
2.1 Zifiles

WA A AR ER IR T 2R R R T 8 A%
SEZEIRK 2 h 5 RIE S8R i 2k R SR RS
30 min, HHE 2508 ; FERTE IR, B IR IEWUS , W4
WRE (1 g BHMYT 14 g 4225) ,4 C AT
#H
2.2 SrH5%Y

W5 45 HfEtE APP/PST XUEIE/INRBENL > A 5 4H,
BREl 9 H, RIBIRIA] Hb Bk rh | s R a2 SRR
ZRNRFFA, ¥ 9 H CSTBL/6] B AE /NI 28 4.
R A B PR 0P 2 46 580/ B 5 50 3 o
IR FrhFRAF RN 2.5 g kg™ - d 7 HLERT
omAENs AhREN O 555 2 1%, B
1.25g-ke' +d'55 g kg™ - dERRERIRSTH

BT 0.84 mg - kg - d A FIUTRIAR I 2 ) 4 - 4
IRAR R A BEER K, 25 IS 45 24 4 8]
2.3 Morris /K2R E AT N2 L0 WS APP/PST /N B
gtz tgh

FEVEA TR, 7Kk B B K B iR e e F B 2
1em &b Sk T 80 PR SRS B b e 42 /DN BRSO A T BIGEE , 7E
KA B aR, FFENE/N RS FSOEhR
it SR A IAB B, O AL TS5, /NEURER 43
TIPSR A K FEAT IS, B R ATK S AR —3,
H S e | AK BIIF 4R 0 5% F-48°F 5 i IR 38, /N
BB T 60 s (9 B[] LA SR FRURCE &5 0 /D BRUZERI
S ISP [) PN BG5OSR 0 R0 Sy 52 o e P e
], AARRETE 60 s PR EE-& WL SRR R 60 s,
HEIF/NRE-GEE 10 s UPEHFTiCiZILE, s
5 diFEF T R PEAG NS T B 1 @5 R &R S
5 BB 65, A& A/ N R ISR 5 IS BR AKX
e 1 IR/NEL 60 s PN ZE BRI & BT 76 G2 B 1 vk 2 %
5= B Ia] PPAR/INERIEAZ BB DD
2.4 APP/PS1 /NG AL S bR A il £

Morris 7KK B 25 M IR R SL I 45 R 5, 45 /R4
JE P T 5 4% 3G B 22 AR A T ORR B, I 4 B ML B
3 HUNRNZEHETE G B Mk 20 2, FHZR Ik mhge
T, SR 8 IR L e i s £ AR 6 /)N
BRI R oK AR R K IR A7 e Sk B, Hoh 3 A
FARE N, BB A8 AP A3 KA
TR YLt Gege 2l A e 0 e e el o | B4 i il
A D R
2.5 JRIRYaNLE APP/PST /NP2 T

X520 /0N B 2E 2 B A B 10 e 2R 4 ISR s A 7K Az
i, BEEYI R RAJE RGP Y 30 min, FF458
TR k5 Ak, B a KB B e i 3 e, 7
B TSR I D A e B e IR 1) 40 1 LB

2.6 s Ak gL 6 W2 APP/PST /) BRI 2 4
NDRG2 .GFAP

X5 20 /N BRI 28 2 ) A B 170 R4 IS R 7K Ak
B, fPuEE IR A A EERE T S 2 5]
i M—4T NDRG2(1:200) Fl GFAP(1:200) ,4 CH#F &
WG I P E A DAB B, BT T U
WEFOG, IARRE Y AR E O, L 7ERK
kI A, e AKGE I, e R R o
Tmage JPA453 7 BH A 1T AR bb 6 S e £ 5 B2 4% Ak, 11550
H - scoreiF4y .
2.7 TEREYLAMES APP/PST /) B 4 S A b
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G 28 2 v IR G A0 R AL B 14 d | L)
2.d 1 KBTI, SR K G AL 2 E T A 24 B
(30% FEMEGEI) H 4 C Rk e hb 31 3 d, B i
RSN (B 60 pm) |, 7E4 50U AT WL
2.8 AR OEY K APP/PST /)N B T 4 41
PSD -95 SYN #%ik

IR s 8 K Ah B B 454 /S BRI L 80 S U0 e 42
PusEE IR S A R BH TR S, A PSD95
ik, T4 CHRUFTFWELIR, FSEREN HRP ARiC /Y
THL IR RS 50 min, HEFTEIN TSA, I 75
AT TEIRTME 10 min, 25k b5 | 1
YA SYN HiLiAk A 4 CWFH % B =t —
P e, ZJa, A DAPL Je iy fEmEE 44 F T2
T E 10 min, 250 A R POCHKABG , HT5
K E R RS R A2 U P MR A
BU& . RH Tmagel $A450 AT BH A4 AR 2 RBUDG %%,
TR
2.9  Western blot 1l APP/PS1 /Nl NDRG2 . EAAT1
HARIBIKT

A2 /N B T 2L ORS B PRI 10 mg FEAS | 34
TIPS K 546 0 BR DR LS 1. R BCA %8R
IR EIEA T o b, BEJS K B AU RE AR HE1T SDS -
PAGE HLIK/ 5, 345 4 85 J5 W B (1 7% % 2 PVDF il
b TEEBESA T AT B AN 2 b EE ARG R
2% 1:2 000 L NDRG2 \EAATL #ifk, T4 °C 34
TR . TBST ZZvhikpEAT 3 PR , A

THOFEIEME 1 h, FRUOH TBST bk 3 Wk, il
1A 2E R AT 5 N 5 A B S5 R A A
BEGHATHM RAEE R, i3 NDRG2 \EAATI 3§
F 2% B R 32 FH Tmage J VSR EAE, IF 15 A X ek
i, M e B
2.10 Hitorik

B kb R FH SPSS 26. 0 #4445 R LA + b
HEZE (v £5) TR, S AEIRAT G IER 0, R HH
R 20T Z 4100 i, 456 LSD b A7 i g
#, P <0.05 h2EmA G5 L, FIH Graph Pad
Prism 8. 0 3R {F2 il K e K156
3 %R
3.1 HuEEIR T4 APP/PS1 /N 27 2012 6 T B0

1R, 525 AU H BERIZH /N B A T S8
B9 1 ~5 RIEEEIRBIRER (55 1 ~2 X P<0.05,%
3~5KP<0.01); SHRIZ HAs, iR 4550
FARTRZZRWRSFAEE 1 ~5 Rkl R 480 (0 2
SEMESOUARTE] 56 1 ~2 R IK FAFIRH2Z R
Giit (P >0.05) 55 3 ~4 RHBER L il
ZRUE (P <0.05) ;%5 5 KK 7 e 2
SR (P <0.01,P <0.05) ; 3hIR 2SR 245 1 ~
4 RESTHEITFEL(P>0.05),55 RERU T
(P<0.05) s EN AT &4 APP/PST /N ERAR R
PAEE LA 1, 22 BoR, SRR, 5 A4
Fbds SR Z H ARG KR 45 B8 B[] K H b 52 KR 2 R vk
B s/ (P <0.01)  5BIAUZ LA, M B AR 111K
R A S AR R 22 A% IR 55 A H A 52 R 5% B8 e () 2
H ARG BR 28 By E 438 in (P <0.05,P <0.01) ,

R1 HERFXF APP/PSI /MR PEBEE R AR Z0E (1 25,0 =9)

21 3 EBIPN EBN EXIPN H4K 5K
SHA 52.11 £5.28 45.06 +9.71 39.25 +9.00 33.63 £8.44 28.86 £7.39
HEAIL 57.25 £4.05% 53.19 £5.62° 52.43 +8.69“ 50.33 £6.92% 47.43 +4.42%
ENICEZ NS e 58.73 +4.05 50.35 +9.67 46.17 £11.29 43.01 +11.00 39.71 +8.18"
IR FAR A 58.20 +4.48 51.09 +10.30 42.96 £9.34" 41.67 £9.51" 41.03 £6.43
Hi IR R R 2 56.59 =7.85 47.31 £6.59 43.01 +8.52" 40.76 +12.47" 37.11 =10.58"
Hi B IR i ) i A 58.13 +4.39 49.84 +4.36 46.60 £10.92 43.89 +8.32 39.67 +8.06"

W 52 HA L, P <0.05

L P <0.01; FHAAL LA, P <0.05," P <0.01,

K2 HERFIT APP/PSI INR T EIRERE IS (x £5,n=9)

451 H R4 B 45 B8 It [l /s SRz 503/ € V278
2 HH 26.99 +7.19 6.67 +2.78
AL 6.23 +3.68% 2.89 +1.76™
ENIPEZ NS | 17.21 £5.01% 5.89 £1.27"
iR AR 2 13.40 +3. 46" 4.67 £1.94"
Hb BT 18.19 +5.85" 5.89 +1.62"
R R R A 16.88 +5.05" 5.44 +1.51™

L HA HYHE, P <0.01; SR PP <0.05,"P <0.01,
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R RAEL MERTHRIEL #ERTrEIEAL

Bl 1 Morris 7K 5 5E REALAT 99045 21/ RARR ML 14

TR TR =L

IR T PR

3.2 MUK APP/PS1 /NEUHE S 4H 20 CA3 X pf1 45
JGIR

B2 Wonilad Je R ik MER 25 Al g oo HE
G5 HE0E RS MR R e 8 AN A% i fA ilse
BT B, e /MRS ) HES A T, G
5], BRI (4 28 T HE S B R B L, J2 RN AL
HEEIA BT BE 5 AT A AR S Je IR/ IMARL
S/ HL Y B AN [ S 00 58] 440 i 5K 0 A% Vs A 2R
%, MR 2 ZWRSF 2 L) B s k7% s e el
PR 2T HES A XL S5 B TR N, HL AR S5 Fa 07
FEAHXT 88 R /MR B 2 | DIERR 2 AWk 54
KT R A O B

P
¢

R Z IR A

K

HOFE T L

Fl2 k7% APP/PS1 /N U S ZH 2 CA3 R ZTTHIFE IR ( x400,n =3)

3.3 HbEEIR %P APP/PS1 /) B S 4H 41 CA3 IX
NDRG2 .GFAP 2535 HY 52

#3 WoR, 5 AL, BRI /N RIS CA3
X NDRG2 .GFAP ¥ Bl ¢ [ F+, 2R HAE G I8 X
(P<0.01) ; SHRIA AL, M B IR 7 b 7] i 4l 5 R R
ZISRFF 4 A NDRG2 . GFAP B 08 /> (P <0.05)
&2H/INEL CA3 X NDRG2 ,GFAP #9220 £k e £, 2% 5 1,
Kl 3A 3B,

Fz3 HERTFI APP/PSI /MNRIEDHL CA3 K NDRG2,
GFAP BB (x £5,n=3)

21 5 NDRG2 GFAP
IS 108.43 £6.75 100.83 £17.19
HEAIL 175.02 +14.87* 176.33 +24.72%

EN BN Sy | 147.67 £17.24" 131.08 +19. 16"
B AR AR 2 155.42 £19.58 145.97 £22.22
HEAR T 2 138.89 +19.48" 137.06 £22.19"
Hiy B PR T e ) e 151.67 +7.85 143.93 +20.86

S5 HYLLE, 2P <0.01 ; SEI4 A, PP <0.05,

HEA I 22 TC RIS 25 (1 5 )

Kl 4 BoR, S E RIS | 25 LA/ IR
IHE LY CA3 XI5k 114 4 1 ot 28 7 Jo 0 1 10 0 1 T 2 o
fiE, HAR 553 S TR S BRI S B B B AL Z T
RETRUZH /N BRI By CA3 DXl 14 1R it 2468 50 T8 28 ) J
SN FU P | 40 58 o S8 ) 58 A I 2 D
M AR R 22 3 WR 5520 DL B b B AR A% rpr i ) /N R
T Hy CA3 DXl A A% 58 73 S B0 Mo ) o2 gl s AR 3T
BERUZAAT BT HE 0 AR | b B PR 45 7 2
PSSO U B3
3.5 HLEIRF4 APP/PST /MR 2H 4] PSD95 SYN
B IEE DY A Y 52 M)

F4 BoR, 5 A4, BORLZ /N R 5 4] 21
PSD95 SYN e ey 34 i W N g, 22 5 A S it
SR SL(P<0.01) ; HHRIZ i, s ik 1 s
T2 SRR 2 245 WR 55 4H PSDO5 YA B - JH(P <0.05,
P <0.01) ,SYN DB IR0 20 5 5 R 2 23 IR 5540
IR E(P<0.05), & 4/NRE 202 PSD95 SYN
GIET YA EI LI 5
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ENGESS N

P & ., 2, T e e ,f‘ o
Q}i ; \: e ;v:\ ‘.4_ ”v:-.! v “, = 3 :'.
SN S St o

e A TN X/ o T ¥
& P Sy { 7 N
A Ly = £
e — : ki e AT \'1‘, i 'S x 4 2t
R TR R4 HERT R R A

= Dok BT

BRI E A HER T FIEA HE T R EA
AL S/ CA3 X NDRG2 s b (1515 B. 41/ CA3 X GFAP Hye b e el
B3 Bk 7% APP/PST /N ELiE 414 CA3 X NDRG2 .GFAP 23k 540 ( x400,n =3)

FHA HERI A HIRZ RIRFH

H O T R 4 H T o R 4 W E T B R

K4 s EIRFXF APP/PSI /)N BRI B 2H 2108 /R B e AR 28 TUBE SR TE A I B2 W ( < 200,n =3)

x4 HERFX APP/PS1 INRIBDELR PSDYS, EAAT1 & AR IR0
SYN SRR B KR BRI (x 25,0 =3) 5 KBl 6 45 on, 5A FAAH L B2 /N B
L) PSD9S SYN ¥ ThZH 4 NDRG2 EAATL 2K A £ K7 35 TH s, 25
Z5 4 0.193 +0.013 0.132 0. 027 o IR T A A
iR 0.144 +0. 008" 0.085 +0.012* FHGIFEL(P < 0;_01 ) Ej*ﬁ:l:z\ﬂ*ﬁ Fe, 3Rk £ 4
I E 2R 4 0.167 £0.003" 0. 115 £0.006 WIR 5 21K Ml B AR e R 2/ B H 2121 NDRG2
H B R TIR At 2 0. 154 £0. 006 0.090 0. 006 EFBAKT BEEIL(P <0.05,P <0.01) , {HH#
B R 0.176 £0.007" 0.120 +0. 003" L = . ET— RN
BT R 0.160 +0.004" 0.098 +0.021 PRI RLALAT T (P <0.01) s SRORALAIE, Hhiie

V578 AL, P <0.01; SEURALLLE, P <0.05," P <0.01, ZARURFT MBI T4 R 2/ N T4 40 EAATI 28
3.6 i{ﬂ,ﬁf’[j\'%;’ﬂ‘ APP/PS1 /J\ Eﬁ‘{@ Q, 2 Z/E{ NDRG2 . E%@k%ﬁ%ﬁ%{& ,%gﬁgﬁl %ELX(P <0.01 ) °
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EE ¢

FAA

Bt

HER L AIRFH

BRI R A

M BEAR T rh R A

MR T R R

PSD95

DAPI Merge

K5 S/ D44 PSD9S SYN g Y] ( x40,n =3)

R5 HERFX APP/PSI /MNRIETHL NDRG2.
EAATI EEFRIEHIFM (x £5,n=3)

2H 5 NDRG2 EAATI
ZHEA 1.000 +0. 002 1.000 £0.003
BT ZH 1.074 £0.005™ 1.168 +0.003*
IR 2 AR ST 2H 0.901 0. 004" 1.020 £0. 003"
Hby BRI i 4 1.152 +0. 002" 0.930 +0. 002"
Hi B IR T o A 1.068 0. 002" 0.821 +0.001"
Hi B R 0.963 +0.003" 0.725 £0. 005"

L 52 LR, @ P <0.01 ; SHUBL AR PP <0.05, P <0.01 ,

iaar @EBEB®EE 0D

NDRG2 | = e e e e o= 41 kD

GAPDH | ™ == s o= o= o= 37kD

»% B R %ﬁ% %% %%
%r /' ?\
&7 w -
SR @g«%

Kl 6  APP/PSI /NRUIGE 2141 NDRG2 \EAAT1 £
FIRELERE (n=3)

4 g

AD J& T BE RO RS IR SE L, R
DEAERR o i DARE A A, LA FHO S 06 R AR
D) JE T DE VIR A SC R 1 2 R SRR 2
(AR - AR) B RS A & 2R Ui s B
SINAAE R h A AE R B R R, &R ,)rl'J'%‘Hu
FRGE  MHLRTE ' 2 SRR A, 2,
a5 ML, M kT, B AN BOR CRRROT

52,5 AD ARG

HHT AD A1l R 5 RV TT 259, 32 52 L BE AR 5
TR G 0] ety e R B IR 2 IR 45 5T R 45, 20218 AD
E‘JEEHXH‘EAI%E%@#EE’WEH?W NEHILH L 2
TR . FhIRZ 23R FFAE by £ I NE B 75k 1l 411 1 57 ) St
ﬂﬁi‘%éﬁ%,,ﬁ\x_ﬁﬂw%ﬁﬁT?ﬁ P A R IR 1 7 H
SEUIBAR W AE N AD LR IT I R 2
HROAR S5t [R) RE R PR ER IR 22 2R RS X IR 254

WFE R B, AD 85 RN AT W] i R A B
E PR JESs H BAs I) 5 1) B 20 AD 1Y 2l ) A
WAF G X — 25 0] 5 7] A (A RRAE . Morris 7K B &
Richard G. Morris T 1981 “E I A A i, LS
23 [ 5E [0 e JJPE: 1012 D g, o 5 A=
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] SR — 3, I Morris 7K 2K B 2 AT AL
AD RIS 2% 21100 RE 1 B Ty AR N AT Bl
OB o = N L E 2 i e 25 R al VAL LA st /= 2B S i P = 8
B ROV AU B 2E 21010 TIBE . 1T CA3
XA PR8I0 R IO A B R A% AR AL, 2 AD BFSEFNIR
SR M ARWESR R, APP/PST /NG Morris
TR R B e RE VORI AE A | H bR 52 B A5 B8 B ) B H AR g
R AR B8, 200 e IR /IMARE B T R, £ L 4
MISRFE R RIS, 28] APP/PST /N LB 25 [1] 52 [h)
A I T RE 2% 2 E AT AE RS ; Hh B IRk 7 MR TR 2 23 IR
35T 38 L N [R) R EE U2 APP/PST /)N BRI 396 R v AR 0
Hahn B ARG BR A5 R B ) S B AR 5 BR 2 s B, bR
270 | Je /MRS , (25 W] 5 [n] B ) 39 58, % > 1242
[T

AS VB R P28 J5e 5 40 B B — B, I AR AE TR
JE PR 2 2R G v R N B R A A AR 2K HE
IEF AT, AS 3 H AR R BOR S  FLAR Aoy
WATE SRR LA KO (R0 FERBEAR I T, AS &3l
i Z LIS S A8 S RNV AS DL X R4 2R
Gipamii >, AS BB T2 UE AD AR, S35 Glu
FES Ml AT B A0 S SRR R HE S i A AD A9 % ik
APEBER S BN EAR M, AS AR A0 %%
il 5 Bl 2 , AT T LA Bl i T s ER Se 28 i, -5 5 fnh iy
KR 2 oe L A AL T« =B M 4540 4
P 1 AR AR R AS S2MR S Ak i AR B T LA

NDRG2 5k 23k T AS, fE— S A i 28 &
Geydith, an AD A< AR BRIk XSS NDRG2 X T
BB AN AT 2 B OCE B AR A
ER I, NDGR2 [T TE AS BEHOG I B 2 BT I
Jt 47 4E iR P & H ( Glial Fibrillary Acidic Protein,
GFAP) "' [H Itk NDRG2 &8 Ay b ] LA e AS 435
PEAS AR XF T AR #E AS W U 4 & R ( Glutamate
Glu) M5, JE AT s B iy 254, BT FEIK Glu 512
Mepy R, O A B TR R SR Al E] Glu 7K 19 F
M FTLA, NDRG2 1B R 28 fil n] ¥8 0 (8 7 R F , &
H5THWHZRLEN LT GFAP & AS WY ]
ZLEE I, SR AS FR B 1, GFAP 35 L
FEREAC T AS MG AR TR IR . BT LAZE AD &L R,
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Effects of Dihuang Yinzi on Improving the Cognitive Function of APP/PSI

Double Transgenic Mice by Regulating Synaptic Plasticity via NDRG?2
MANA Lulu', LIANG Lili', ZHANG Qing”, YUAN Xiaoxia'
1. Xinjiang Medical University, Urumgi 830017, China;
2. Urumgqi Traditional Chinese Medicine Hospital, Urumgi 830002, China
Abstract Objective: To investigate the effects of Dihuang Yinzi on cognitive function of APP/PS1 double transgenic
mice and explore its underlying mechanisms. Methods; Forty — five male APP/PS1 double transgenic mice were randomly
divided into 5 groups (9 mice per group) : namely the model group (normal saline) , the donepezil hydrochloride group
(0.84 mg/kg/d), and the low — dose, medium — dose, and high — dose Dihuang Yinzi groups (1.25, 2.5, and
5 ¢/kg/d, respectively). Additionally, 9 male C57BL/6] mice were used as the blank group (normal saline). All
groups were treated continuously for 4 weeks. After 4 weeks, the Morris water maze test was used to evaluate spatial
learning and memory abilities in each group. Nissl staining was performed to observe neuronal cells and Nissl bodies in
the CA3 region of the hippocampus. Immunohistochemical (THC) staining was used to observe NDRG2 and GFAP in the
CA3 region of the hippocampus. Golgi staining was used to examine the morphology of dendritic spines in pyramidal
neurons in the CA3 region of the hippocampus. Immunofluorescence staining was used to detect the expression of
postsynaptic density protein —95 (PSD95) and synaptophysin (SYN) in the CA3 region of the hippocampus. Western
blot was used to measure the expression of NDRG2 and EAATI in the hippocampus. Results; Compared with the model
group, the escape latency of the Morris water maze in each dose group of Dihuang Yinzi was reduced, and the residence
time in the target quadrant and the number of crossings in the target quadrant were increased (P <0.01 or P <0.05).
The number of neurons, the number of dendritic branches, and dendritic spines were increased. PSD95 and SYN were
up —regulated (P <0.05), while GFAP, NDGR2, and EAATI1 were decreased (P <0.01 or P <0.05). Conclusion:
Dihuang Yinzi can improve the cognitive function of APP/PS1 double transgenic mice. Its mechanism of action may be
related to down — regulating the expression of NDRG2, regulating astrocytes, subsequently down — regulating EAATI,
reducing the concentration of glutamate in the synaptic cleft, improving synaptic plasticity, and alleviating hippocampal
neuronal damage.

Key words Dihuang Yinzi; Astrocytes; N —myc downstream regulatory gene 2; Synaptic plasticity



