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Water extract of Dendrobium nobile Lindl. alleviates learning and memory
impairment through synaptic plasticity modulation and glial cell activation

in APP/PS1 mice

Wang Jiawen,Wu Jun,Wang Chengfei,Zhu An’e,Wang Yuanhe, Liu Jiangjin'
(1. School of Forensic Medicine/Forensic Judicial Appraisal Center , Guizhou Medical University )
[ Abstract] Objective : To explore whether the water extract of Dendrobium nobile Lindl.(DNL) can alleviate learning and memory im-
pairment through synaptic plasticity modulation in APP/PS1 Alzheimer’ s disease (AD) model in mice. Methods : Twelve wild—type
(WT) C57BL/6 male mice were randomly divided into two groups(n=6) : WT control group(WT) and DNL treatment alone group (WT+
DNL, DNL was intragastrically administered at 10 mg/kg, once a day, for 2 months). Twelve APP/PS1 mice were divided into two
groups: APP/PS1 AD model group (APP/PS1) and APP/PS1 AD model treatment group (APP/PS1+DNL, APP/PS1 mice aged seven
months received DNL intragastrically administered at 10 mg/kg, once a day, for two months). Morris water maze was used to test the

memory ability of the mice ; Gorky staining was used to determine the number of dendritic spines in the hippocampus of the brain in the

mice; electroencephalography was used to measure the long—term

BN R 2 XL, Email:wjwwis@126.com, potentiation (LTP) in the hippocampus of the brain; immunohisto-
BRI 16 PRI AR 5 s RS
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(2023-11-02) kin—6 (IL-6) , tumor necrosis factor—a (TNF-a ) , and interleukin—

chemical techniques were used to measure the expression of glial fi-
brillary acidic protein and ionized calcium-binding adaptor mol-

ecule 1 in the hippocampus and evaluate the number of glial cells.
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1B(IL-1B) in the hippocampus of the mice were measured by western blot. Results : Compared with the WT group, the APP/PS1 group

had a significantly increased escape latency on days 2-6, showing learning and memory dysfunction. In addition, compared with the

WT group, the APP/PS1 group showed reductions in the number of dendritic spines and the expression levels of synapse-related pro-

teins Synapsin | and Synaptophysin but noticeable increases in the number of astrocytes and microglial cells and the expression levels

of inflammatory factors in the brain tissue. However, DNL treatment improved learning and memory function, inhibited the loss of den-

dritic spines and the decreases in synapse-related proteins Synapsin | and Synaptophysin in the APP/PS1 mice, alleviated the LTP in-

jury of neurons in the hippocampal CA1 area, increased the numbers of astrocytes and microglial cells, and significantly downregulated

the protein expression levels of inflammatory factors IL-6, TNF-a, and IL-1B. Conclusion : The water extract of DNL may alleviate

learning and memory dysfunction by inhibiting synaptic LTP in APP/PS1 mice.

[Key words ] Dendrobium nobile Lindl; Alzheimer’s disease ; memory impairment ; dendritic spine

Bl R 2% 1 2R 995 (Alzheimer’ s disease, AD) & %
AR R R R UL R S Y R, 2 2050 4F
S AD BE BRI 1ACP, FRBEE AR
PER TR, AD F8 35 550 ) 1 22 0 S0 SRR k2
PR T AR BOREEE . AD Y E AR AL
ALFE Rl 2T LA AR JE AR BEHL T AL (AR Amyloid
plaque deposition, AB) . il PN W 2 b 1wk 8 AH OC 28
Tau P25 K57 40 LT A6 LA B 58 Sl AT M A8 4
FERR 5 i i WY 5 b R AR SRS , LA A L A g B
RS AW R A nl PN BFFER W], 78 AD 3%
L R R R o, B SR don] B 7 (R AR B
M5 S5 fil I RE 2 401, e 2 BUCAZ MR Ty fig
BT,

VFZUEYE R, A RAES 5 T AD Ay B AR
PR R /0N 5T A A A T A A ) e R
T LR RAE R T f 3RIA 2 5 T AD By KRl
il e AD S KR DR A4 B b R i 3R 4 3 R
DTG PO 5 T 4 R 5 O L RS % T o 4 L 4% R T
2 A AR AE T, AR SR BE T o (tumor necrosis
factor—a, TNF—a ) Fll F1 40 ifg /% 6 (interleukin—6, 11—
6) , AT N B ¥ K A A AR B 1 (B—amyloid precur-
sor protein, 3 —APP) fl #% [H + kB (nuclear factor
kappa—B, NF-«B) Y 1 1 DA 11 5 20 AB 1Y A= B 1
I BERT, 1R XS 88 44 AR WA S A ICIL R A
R R, B TARR AR R 18 A,
S IZ DRSS B 35 B AD AR/ RS
R, MR AR AR BT A 2505 , /N BRI A TR Y
DRSS EE W R R, ERBESE R Bl R ]
AEE A B2 Bl BE S AE (AN BEHRTUAR ) K155 AD
P14 FEL A LS R AN IR 14

HAT B % AR DRI LR I IR 25 4 JL - A fig
ZZff AD BB 1Y 2E DI I RE . I, TR R —
FRREZE AR AD f8 3527 2] SO ACRE I W25 . WFoEk
Y, R 25 7RG AD SBE 2 IR RE B os il T
MREE ). 4804 ) (Dendrobium nobile Lindl,
DNL) 2}y 5t N (24587, J& = FH R AAEY) , HoA B0l
I3 R MRS 2, BT e IR TR R b T A
PR, SR 1Y 1 WA 58 % BT, DNL A ) 58 7 g
S8 o NG Wnt/B—catenin {5 538§l 47 2 i 52
M, A Rk AD K R 25 18] 2% 2 Fc Az 1)
REFR AT, ARSI BFFEUESE , DNL X A0 575
SRR 2o B PR AR ™. T DNL J2 75 fE
GZ i AD SRR 0102 E T B ELARBLEI i A VE
o B, ARFEFERI 74> A i APP/PST /N BLAD A%
R, 257 DNLIAYT e AR/ N B 27 > 18 12 BE
JE A4 B B, JF R ST DNL X AD BRI B2 57 3
TC I RERIE BV T A5 5540 S8 ) v SR P G

I 5%

1.1 4%

SPF 2% C57BL/6 MM /N 12 H, W B i 4522 PR K22 50 5
e, Y ATIE S SCXK (1) 2017-0016. 12 H 74 7 %
APP/PS1 XUt He K] AD Mtk /IN BRI 11 pg 5 B A ) 4
Bt A B ], AR IES SCXK (7)) 2018-0023, 4540 /NR
A AR, IR FRAE 12 hot HE/SR RS G ER R (22 £2) °C
TR 45%~55% BIARERREE
1.2 XAEHZ

S8 P (IE TR 4 ) s TNF-a (585 17590-1-AP,
RN ARE PR A A IL-1B (5745 : 16806—a—AP, I =
JEHARARA ) 5 IL-6 (585 : 66146-a-1g, RiX = JEHARF
FRS T 5 GFAP (52 5+ 60190-1-1g, 2% I = JB £ AR A BR A



— 1210 —

BXRERKAFER 2023 £5 48 HF 10 #1 (Journal of Chongging Medical University 2023.Vol.48 No.10 )

7)) ;Iba 1 (585 :26177-a—AP, i = JEH R A BR AT ) 5
B-actin( 535 : RM2001 , i Z i s A W RHE A FRA A 5
Synatophysin (ab32127, 3% [E Abcam 2\ ® ) ; Synapsin |
(ah254349, 3£ [E Abcam 24 F] ) ; DAB i 8 i 7 & (62 5 -
CW2069, b 5t HE R 2847 B ] ) 5 FD PRt w8 /) S e €635
& CEEFDHAEREAF) .
1.3 BE

S5 W BT (TEE 28 R AR 5 UK (R AR SE 36
MABR/A ) ; Tannon—5200 ECL AL & AR B 48 (IR
HEABRA R .
14 Sk
141  SBAROKEY IR B LK & 8A =
10 1A Eb 7K B4 800 iRy, FR /K S0 B PR A 4 506
it A S AR AR K, 33 UE AR B 4 BUA K $2 4 , e )5 I8 ok
A TG 2 o/mL BYIE o IR 7 BR300 280 iR
IR HRE ) 2 SR €0 TEAG I L 3 10 Ry RHIR A st A L B
TS K o 25 5 1 o3, L b A IS 1 o A 7Y 86,296
142 FH oA 12 07 AT I AR A /N BROBE B2 1
P (n=6) , B XFHRZH (WT) ; 146 DNL 2 #2240 (WT+DNL) :
DNL(VE ' , 10 mgrkg, TR 1R, FEE220 H)M 7 H % APP/
PS1 /B 12 H 20 b W4 . APP/PS1 AD B8 2 (APP/PS1) ;
APP/PS1 AD # A7 2H (APP/PS1+DNL) : APP/PS1 /NG 7 H
257 DNLGEE B L 10 mg/kg, BR 1R FFEE210 1) .
1.43 7R 72/ BUDNL #E B &5 — R, #k47
Morris 7K 28 Bk o 7KK B ELARZY R 110 em, KR 6 78
19 °C~22 C. KTV EETHE 4L, TRATIIZ/N RT3
BOCE, A/DR 1 min NREREIES N5 S 2500
30 s TEHREF B/ NERR A 2 S IRE AOK T AR 4R =
5 BYIRFE] I SREVE PR I91) L 1 min PY 558 65 1008, LA R TE T
BRI
144 PRI HEE 2 R H R L2 R
NEUR I BT DB IS R AL O B
A ALK 3 min 5B I SV 4% 22 5 W RE I4 &1 5 24 h,
ARG WVEA I (3 pm) o VIR 3% it A AL A
WEE , KBRS AL, AR5 T EDTA Bt )58 52 W
AT R EAB A o LA I A, A 37 CCE R
FETREFE 30 min, SRS MA MR (1 —$0,4 CHEEAR . —Ht
fU4% GFAP (R B 1:200) (Thal (FRBEEE 1:200) . 1 PBS 2%
PR R 3 U I RS b, A L h, I
DAB ()5, IR AR R E YA MR , A RAK M 15 min, 32,
ZEWR AR W5, A P e 2 3 DR AT
1.4.5 Western blot &1l  fini 2H 2L 35 B 5 2% [m) 4 22 2 84k
2 PREUHE S XSS R 1, TSRO 66 B T 2 45 FE i Y
FBEWE R, A VARTIY S x R ARES FREZE i, 78
100 “CHHEIE KB HAEYE 10 min, 81T 8%~12% SDS-PAGE ¥
JGE LUK 432 R AT, 4351 5 Synapsin | | Synatophysin |

IL-6 . TNF—a . IL-1B J% B—actin HL4K (1:1 000 # B LL 4] ) 4 °C
IFE I A EME I ERNE L h, TAVERS
FHECL R Y6 5% , K Image J #1400 52 K BE(E . BT A 2R
FI 35 i DL B-actin K EE(EHEATIH—1k.

L4.6 VT XM 58 B R B Y 0, 4 IR FD = /R S P e
R a P BR, B R GEN RIG U T 6% Bk
PP A (100 wm) , BT 5% EHFERA P Y€ 3 d, 1.5% W iR
BRI PR IR 1R B H S R AR Y, KSR JS
BRI LMK, A s

147 BRI R AR /RS E 22 RS A
Wi , #% 30 U0 R AL HIAE 300 wm /s BR e IR A7V S5 B A, A
95% 0,+5% CO, M AY N TG P 2 h J5 A TC sl
R B AT T CAL AR S (13730 s) L 7E
Ty CAT X SRIE S 4ATPE S il 5l A7 o FER 1058 10 min, K
Asf 748 5% (long—term potentiation, LTP) Jij F 100 Hz T A o
S 1 s, B S AN R FFEEE R 30 min, JE 524 AT HE S il L
{3 (excitatory postsynaptic potential , EPSP) i B2 , ¥ 54 5 A
Clampfit A2 7 5397

15 %it¥5 %

JIT B BE R SPSS 22.0 (36 B IBM 28 7] ) & Graphpad
(Graphpad software Co.Ltd) #4743t 40 #7 o THEUBE RN 1Y
Bz bl 2 (x + ) R o SRAIBR ER Ty 22500745 4 Turkey
FIG R TP L . K38 K I @=0.05.

2.1 DNL}F APP/PS1 /R 5 5 21069 % v

DNLE B A7 AR S R s ] 22 UL 1A . Morris 7K
HESEE IR, 94 A APP/PS1 /N BUTE 4 2~6 TR i b skt i
R 0T Ay s ) s I o S A RIS B S 36, T 45 7 DNL
APP/PS1+DNL 20 /)y B b 3 785 1A 191 8¢ APP/PS1 20 BH 8 Fi¢ 1K
(WLIE1B.C) ., AL, APP/PST 4/ B85 - 5 Y8k S 751
B 11 457 B AT ) 2858 [ o M A 780 /) BB S 9k /D, APP/PS1+DNL
H/NRZEBOT B BT 615 B B )55 APP/PS 1/ BRI ik
Bam (LK 1D)
2.2 DNLAF APP/PS1 /N il I RIR R fik T #0169 %50

T R EE Y €, SR E) 9 F i APP/PST /) Uit 5 X
S e AR R AR R A AR 2 AR ) B A /N BB
TBIE L T 45T DNLARFE S , APP/PS1+DNL 2H /)N BUBS 25 7 |
S R Y R A PR AR 28 BB 5 APP/PS T 21 /N BB 4 22 (UL
[$2A.B) . Western blot 25 7, 94~ J % APP/PS1 /NI
T, 58 fih A 2 25 FH Synapsin 1 X Snaptophsin 45 [7) & B A= 78178 i),
B 2 K& AL, APP/PS1+DNL ZH /N Bl Synapsin 1 JZ Snaptophsin
FIRKF-45 APP/PST 41 /N B S T i3 (161 2C) o R AR FEZE IR
YR, APP/PST /)N BRI S i BSOS EPSC i 20kt fE 20 1]
B A%, T 45 3> DNL AL 315 0 v] B 6k 2% figk APP/PST /)N R,
EPSC IR JE AL (E 2D \E .F).



BERERKFZR 2023 £55 48 5 10 #8 (Journal of Chongging Medical University 2023.Vol.48 No.10 )

DNLIE fE s
1 L 1 ;
R (H) 7 8 =9
A. DNLAB L/ B ) 5 32 WT+DNL APP/PS1 APP/PS1+DNL
B. /MUK B R A
-~ WT e~ WT+DNL
o APP/PS1 —e- APP/PST+DNL BN \WT B WT+DNL [ APP/PS1 [ APP/PS1+DNL
611 -
100 P<0.05 P<0.05 P<0.01 P<0.01 P<0.01 <0001, P<0.001 < 50 P0.001__ P<0.00]
(=
2 75 E o S 404 8
=N £ 44 - X
s & = 304
#o X s =
= Nt BE [¢)
= i g 20+
! 2 27 =
i & 10—
4 i
T T T T T 0 ‘El—
1 2 3 4 5 6 0
videdL D. 4% 41/ NBUK 55 T £ 8

C. 2521/ INERAS [RI U st ] ke s R 40
1 DNLX APP/PS1 /NRZ S1I2 12 B9850

ElVT E wr+DNL EEAPP/PST [ APP/PS1+DNL

$\>
Q
- P<0.001 P<0.001 P<0.001 P<0.001 P<0.001 P<0.001
== A=
e -
=
WEE g4 - i
] 2
=
2 R 27 8
2 M
8 0 L T T T
BT FRAY glipiSit]
B. 25 2H/IN B 5 X [R1 28 BB S Ak et e
s P<0001 P=0.002 ﬂg | P<0.001_P<0.001
# ® 5
- Synapsin 1 [ e s #<80 kD 1.0 E10
o ° Snyatophysin [see w= = s=|<38 kD E =
Hi’ Boactin [we s s —-—— <43 k) 'EO‘S F)T £0.5 ﬁ
< 2 2
S DN & £ g
33 $Q®% O £0.0 200
: U 4 AN 8%\ R I APP/PS]
& B wr+pNL B APP/PSI+DNL
A B2/ BRI T It 2 e AR S R TR C. /i 19 Synapsin 15X Snyatophysin$y5 BNl 7~ & E & G i
wT WT+DNL o WT @ APP/PS1 350 P=0.002  P=0.007
. - © WT+DNL @ APP/PSI+DNL O e,
Te S -
- best 200 e T o v N
N TF e oS o N ) £2504 ° o o
:&( 150 SRR IO L= | (Rt £ 2004 2 OO Oo
juizz = (=¥
APP/PSI S 5] * = 1504 o
APP/PS1+DNL 2100 #1504 (o] o a S
2 = ol I© 00 o
i S 1007
Pre Pre, ;ig 50 g)-‘ il
Post Post L’é = L
0 . 0
- 0 10 B ¥ F. 4 AR IR/NREPSCHRFE
D. EPSCHLZIC R E. BRI S LTPRG 5 EPSCIR R ic 7% Gt

E2 DNLTAPP/PS1/NRiED Xig il vl %8 RIS M



— 1212 —

BRERAFFIR 2023 ££5 48 £ 5 10 #3 (Journal of Chongging Medical University 2023.Vol.48 No.10 )

2.3 DNL*t APP/PS1 /) ik Ty R 3R A Jit 4m L % K g2 B F 49

G HGUE S A5 R R 7EME B CAL X, APP/PST 21
/0N B TR I8 5 0 A 25 4 GRAP K/ NI T3 40 B 1 b 75 4 Tha
1 PHME 4t i A5 E B0 A /N BRI 0 34 5, 457 DNLJ , APP/
PS1+DNL4H/Nf GFAP K Tha 1 FH: 4T AL H % APP/PS1 41
W] 2 AR (UL 3A \B) . Western blot 45 5 7% , APP/PS1 4]
/NEUIL-1B \IL~6 B2 TNF—a £ 112255 /K P40 A /N BB
B4 #5545 F DNL 5 , APP/PS1+DNL 2H /) Bl IL-1B . IL-6 J%

TNF-a 75 135K 4 APP/PS1 4H W B F&% (WK 3C.D) .
3 3

B W58 R U1, DNL AT B & 20 3% 2 Fp AD sh#))
B AN HIRE 771, (HXF AD B sk sh i il 24 )
1EAZ B8 7 1 52 ) B L ELAR LI AT AT F R AE SR
A FEFI ] APP/PS1 XU PR /N FRAE by AD A
KIL9 H & APP/PST /N2 > i 14 e 5 W) H #% B

WT WT+DNL APP/PS1 APP/PS1+DNL

(=W

<

=

)

=

=

A, BN CAIXIGFAP K Ihal g 4 AL et
=T =WT+DNL '
m-\VT = WT+DNL
<100 ™APP/PS1  =mAPP/PS1+DNL - _35 . SATDES]  MECPP/ESISTIL
6 P<0.001 ‘P<0.001 P<0.001 P<0.001 3 PC0.001 P<0.001 P<0.001 P<0.001 P<0.001 P<0.001
IL-6 25kD
=P TNF- S 25 kD
= ractin A D
ﬁ o
= 2 & e &
o W
& E
0 ] | §Q L)
GFAP Thal 11-6 TNF-o
B. GFAP J¢Tba 1 FHYEANMIE S -5 Hr C. Western blotA&: #5411 /)N FUIAE 75 [X D.IL-1B., IL—-6 % TNF- o &[]
BRIL-1B., 1L-6}2TNF- o 5 /K F AR R Kk

E3 DNLX APP/PS1 /NG i 5 X 3 Ak ST 4R A K ¢ i (R F B 22 T



BERERKFZR 2023 £55 48 5 10 #8 (Journal of Chongging Medical University 2023.Vol.48 No.10 )

— 1213 —

A RLINER I BRAAR . APP/PS 1 /)N SR P 152 o 2 e
TEECEIE N, R R AE PRI . LA 10 mg/kg
HE RS T /N DNLEE S E " /N RIS 4140
/NG 5 20 R AR e S5 A L S a2, S R TR
K FRAR, APP/PST /N B2 2T 012 fE 145 21 07 I el
3 PRI T DNL ik AD Stk 5 #4846 4%
HH2E, 0 DNLIRYT AD B35 5 > 1042 2 e R i i) f
FEFNR PR HE T 25 B S50 S

16 AD 5 KN BUIR 2H 200 B 3s ot # b, B
AB LR A A B Tau £F 4E 845 41, i m] 4L
) 5 il g A0 G fis A% 38 WRE RS K 5 fik AT 8 M 1)
ARSI AR AR Ay 2 fink ) T L AL RS Ay, B >
ol BRSSO 2 21 e D RE S B A O, L
P SRR ARk 2 AD B 32 B BRARRAE 22 — 12021
FEABIEFE Y, APP/PST /)N BRI B X 38l 28 58 e (S
FELTE S 5 TR AR 2 ) 50 6 3 [vi) oy 37 2 760 /)N B A
FAEAR , H At 7R LI AR S i i) et o W) S A1 T [+
7 A N B, 2B AE AD R /IS B0 i o 5 [X A B
G IR A O R A A SR K . X AT B
J& APP/PS1 /N FUE Morris 7K 2 B S0 i & A T 2720
eI ER IR . 14T DNLJG , APP/PS1+DNL 21
JIN B AR 5 R i KL RS 2 ol I 7 750 A 2 i
B E E5E APP/PST 41/ BRUBH (2 T 5, 26 B DNL ] B
G APP/PS1 /N R 58 il i i) %K, H AT A i
REoE s . [RIBT, ABF5E LS 5] APP/PS1+DNL 41
JNEREE AT B 1% APP/PST 40/ BB S ik s, HE
G 5 A1 AT i A A o S B 3 . WIS, DN AT
B i 2k 3 APP/PS1 /)N BLLTP (4t % | 3x n] Rt &
DNL ZZ i 0 AL 2 — o BLAh , A58 38 W0
23| APP/PS1 /)N il 2 fish A ¢ &5 FH Synapsin 1 )2 Snya-
tophysin 2 35 7K V-3¢ [] o BF A= 70/ BT Bk A1, 45
F DNL kb B J5 w] 396 5 5 Ff 5 fih 28 11 A0 26 35 K F o
Nie 55 75 {4 P9 J & &b 52 55 v, & 3 DNL W] 2% fiff iR
AR T2 M 22 0T 28 fl AH DG B 1 2D I AT A
M E SR TR IEPY, SR 45 R — 3

TEAD H AR A0 B O, IR D — R
K5 i AT RE AR Ak , GoFR oy S n e B 7R g Joit 4
Ji, FEF B R M AR 3 K GFAP F A ™, fEAS A
g, A RE WL 2E 5] APP/PST /N B M 5 [X. GFAP A& !
A B AR G 22 o RS SR I, R AR I A4 3 ot
T W iy 505 A5 P P R 58 A 5 M 7 T A B8 e ] R AR
R, AU BRI ) 5 A AR B, A,

£ AD HE FImG 15 s AR v GFAP (1) 38 3834 Jin 3=
BIAEPAE AR BEBR A Bl . LU, 1 b ) AL TR R 5 4
Ji 68 0% 7= AE A5 B R 40 i R T (IL-18 L 1L-6 Al
TNF—o0) IR P28 98 A , DTG 32 058 fink 2 A Al 28
AR B DNL W] R 3 Fh R AE R 1 R Gk
I, s A R IO A M 0 A

IEH AR AN /NI o 4T A S 2 W v
RIFHEBEAE . SR, AEM AR AT S B 2%
PR ZINBE T A0 A0S, s T A 2 A ) R
BN, AR BRI B 114 BE B n] 5 252 ) 9N e 5 40 it
PSR /NS ST A ) RO UL R AR S
KA AR IR £ AR 40 L F TNF-a  IL-
6. IL-1B FINO KA F =™, WA, IL-18.1L-6
S TNF-a i 35 7K 78 APP/PST /)N Uit 5 2H 41
T o /DN B 5 40 R 3% A e s 4 i PR - 3 B T
P A 28 JAE IS, IR T 25 0 R 2 fish g 2 220,
11 DN LA I8 20 P73k &, 4] 1/ Nie
JERTELL , 28 T AD RN R 2T i L D e

BT, 2 25 2 2 0k S5 ek AD g 2
AR FVRE IR O 225 . R 9% L 28 0E I, DNL H )
ARSI, BE NS 3K 2 AD s AL A
AT RE A DNL E 9% 38 i 9 1] AR 3 A Tau
AP PR B 1 A e R e 2 s R T L WA
A 2T AR M, DT k3 AD B9 4% s B 5 R A A
T RE R AS SRT, DN 38 1ot 410 il 4o 22 98 i 2
5 52 fil A5 P 1 o3 AL IAT) R 58 4 B . At 5
By 1 DNL 8 A8 00 1] et 28 i Joi 40 LR, ik 2D 4R i
P 0 R, B s 2 R e o — 2 B T
DNL 7£ AD B8 v il d 2 fRAPAE FH S M & RIE 2
[HEEPE

ZE Rk, 78 APP/PST AD /)N BB AL if  DNL i
A 00 ) 2 705 I 200 LR /)N G S5 40 L S B L R A
HERE PR F R TR, AT 00 7] 2 k4 B R 2 i
APP/PS1/NERICZEE T . I, DNL AT Ry k38 AD
22 IENRE IR 25

& % X M

[1] Liu CC, Zhao N, Yamaguchi Y, et al. Neuronal heparan sulfates
promote amyloid pathology by modulating brain amyloid— clearance
and aggregation in Alzheimer’ s disease[J]. Sci Transl Med, 2016, 8
(332):332ra44.

[2] Association A. 2016 Alzheimer’ s disease facts and figures[J]. Al-



— 1214 —

BXRERKAFER 2023 £5 48 HF 10 #1 (Journal of Chongging Medical University 2023.Vol.48 No.10 )

zheimers Dement, 2016, 12(4) :459-509.

[3] Hardy J, Selkoe DJ. The amyloid hypothesis of Alzheimer’s dis-
ease: progress and problems on the road to therapeutics|[J]. Science,
2002,297(5580) :353-356.

[4] Mucke L, Selkoe DJ. Neurotoxicity of amyloid B—protein: synaptic
and network dysfunction[J]. Cold Spring Harb Perspect Med, 2012, 2
(7) :a006338.

[5] Seo J, Giusti—Rodriguez P, Zhou Y, et al. Activity—dependent p25
generation regulates synaptic plasticity and AR —induced cognitive im-
pairment[J]. Cell,2014,157(2) : 486-498.

[6] Deardorff WJ, Grossberg GT. Targeting neuroinflammation in
Alzheimer’ s disease: evidence for NSAIDs and novel therapeutics|J].
Expert Rev Neurother,2017,17(1) : 17-32.

[7] Calsolaro V,Edison P. Neuroinflammation in Alzheimer’s disease:
current evidence and futuredirections[J]. Alzheimers Dement, 2016, 12
(6):719-732.

[8] Small GW,Siddarth P, Silverman DH, et al. Cognitive and cerebral
metabolic effects of celecoxib versus placebo in people with age—related
memory loss: randomized controlled study[J]. Am J Geriatr Psychiatry,
2008,16(12):999-1009.

[9] Lim GP,Yang F,Chu T,et al. Ibuprofen suppresses plaque pathol-
ogy and inflammation in a mouse model for Alzheimers disease[J]. J
Neurosci,2000,20(15) :5709-5714.

[10] Lv LL,Liu B, Liu J, et al. Dendrobium nobile lindl. alkaloids ame-
liorate cognitive dysfunction in senescence accelerated SAMP8 mice by
decreasing amyloid— aggregation and enhancing autophagy activity[J]. J
Alzheimers Dis,2020,76(2) : 657-669.

[11] Li ZR, Xiang J, Hu DY, et al. Naturally potential antiviral agent
polysaccharide from Dendrobium nobile Lindl[J]. Pestic Biochem
Physiol, 2020, 167:104598.

[12]  Zhang W, Zhang MH, Wu Q, et al. Dendrobium nobile lindl. alka-
loids ameliorate AB25-35-induced synaptic deficits by targeting Wnt/{3
—catenin pathway in Alzheimers disease models[J]. J Alzheimers Dis,
2022,86(1):297-313.

[13] Huang J, Huang NQ, Zhang MH, et al. Dendrobium alkaloids de-
crease AP by regulating a— and 3 —secretases in hippocampal neurons
of SD rats[J]. Peer J,2019,7:e7627.

[14]  ZRMEAE . SO BHVE YT APP/PST LN U B (b i b M
THCR/ERK {5538 85 (1 S (D). 38 3 . 38 S BERLR %, 2019.

Wei SJ. Effect of Dendrobium nobile lindl alkaloids on aromatase and
estrogen/ERK signaling pathway in APP/PS1 mice[D]. Zhunyi: Zunyi
Medical University,2019.

[15] Liu B, Huang B, Liu J, et al. Dendrobium nobile Lindl alkaloid
and metformin ameliorate cognitive dysfunction In senescence—
accelerated mice via suppression of endoplasmic reticulum stress[J].
Brain Res,2020,1741:146871.

[16] Shankar GM, Bloodgood BL, Townsend M, et al. Natural oligo-
mers of the Alzheimer amyloid—beta protein induce reversible synapse
loss by modulating an NMDA~-type glutamate receptor—dependent sig-
naling pathway[J]. J Neurosci,2007,27(11) :2866-2875.

[17] Walsh DM, Klyubin I, Fadeeva JV, et al. Naturally secreted oligo-
mers of amyloid beta protein potently inhibit hippocampal long—term po-
tentiation in vivo|J]. Nature,2002,416(6880) : 535-539.
[18] Shankar GM, Li SM, Mehta TH, et al. Amyloid=beta protein di-
mers isolated directly from Alzheimers brains impair synaptic plasticity
and memory[J]. Nat Med,2008, 14(8) : 837-842.
[19] Bertan F, Wischhof L, Sosulina L, et al. Correction :loss of Ryano-
dine Receptor 2 impairs neuronal activity—dependent remodeling of den-
dritic spines and triggers compensatory neuronal hyperexcitability[J].
Cell Death Differ,2021,28(3) :1134.
[20] Knobloch M, Mansuy IM. Dendritic spine loss and synaptic altera-
tions in Alzheimer’s disease[J]. Mol Neurobiol ,2008,37(1) : 73-82.
[21] Long JM, Holtzman DM. Alzheimer disease : an update on pathobi-
ology and treatment strategies[J]. Cell,2019,179(2) :312-339.
[22] Nie J, Tian Y, Zhang Y, et al. Dendrobium alkaloids prevent
AB,5_3s—induced neuronal and synaptic loss via promoting neurotrophic
factors expression in mice[J]. Peer],2016,4:¢2739.
(23] FEFEMEL IR O, SR BRI B 1 AR AL Kk g7
G, 38 PR BER, 2013,36(6) : 586-589 .
Cheng QG, Xu P, Gong QH. Research progress on pathogenesis and
treatment of Alzheimer’ s disease[J]. Acta Acad Med Zunyi, 2013, 36
(6):586-589.
[24] Sajja VS, Hlavac N, VandeVord PJ. Role of Glia in memory defi-
cits following traumatic brain injury: biomarkers of Glia dysfunction[]J].
Front Integr Neurosci,2016,10:7.
[25] Cregg JM, DePaul MA, Filous AR, et al. Functional regeneration
beyond the glial scar[J]. Exp Neurol,2014,253:197-207.
[26] Parpura V, Heneka MT, Montana V, et al. Glial cells in (patho)
physiologylJ]. J Neurochem,2012,121(1) :4-27.
[27]  Zhang GM, Wang ZC, Hu HL, et al. Microglia in Alzheimers dis-
ease: a target for therapeutic intervention[J]. Front Cell Neurosci, 2021,
15:749587.
[28] Hansen DV, Hanson JE, Sheng M. Microglia in Alzheimers dis-
ease[J]. J Cell Biol ,2018,217(2) :459-472.
[29] Leng FD, Edison P. Neuroinflammation and microglial activation
in Alzheimer disease: where do we go from here?[J]. Nat Rev Neurol,
2021,17(3):157-172.
[30] NieJ,Jiang LS, Zhang Y, et al. Dendrobium nobile lindl. alkaloids
decreases the level of intracellular amyloid by improving impaired
autolysosomal proteolysis in APP/PS1 mice[J]. Front Pharmacol, 2018,
9:1479.
[31] Li LS, Lu YL, Nie J, et al. Dendrobium nobile Lindl alkaloid, a
novel autophagy inducer, protects against axonal degeneration induced
by ,5_45 in hippocampus neurons in vitro[J]. CNS Neurosci Ther,2017,23
(4):329-340.
[32] Li YF,Li F, Gong QH, et al. Inhibitory effects of Dendrobium
alkaloids on memory impairment induced by lipopolysaccharide in rats
[J]. Planta Med ,2011,77(2) : 117-121.

(WAE% A —F)



