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Progress on the Role of Salidroside in Neurodegenerative Diseases
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(Abstract] Salidroside (Sal) is one of the main active ingredients in Rhodiola belonging to Crassulaceae. Studies show that
Sal plays a role in the regulation of both excitatory and inhibitory in the oxidation and antioxidant system in the
Parkinson’s disease (PD), Alzheimer’s disease (AD) and Huntington’s disease (HD). In addition, Sal can inhibit the apoptosis
by maintaining the mitochondrial function, accelerating the reduction of ROS generation and increasing the proportion of anti
apoptosis and apoptosis proteins, and then promote the survival of neurons in PD and AD. Therefore, it has broad potential
application in the clinical treatment and prevention of neurodegenerative diseases. However, the specific mechanisms of Sal, such
as what is the mechanism of stabling the mitochondrial morphology and function, and the changes of the metabolic distribution
in the neurodegenerative disease model, which are still need to be further studied both in vitro and in vivo study. This paper
reviews the role of salidroside in neurodegenerative diseases and provides reference for further study.
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1 A% #X4%& (Parkinson’s disease, PD)

1.1 Sal X £ EL % (Dopamine, DA)fE# 2T HIAE H
PD J& — i WL T 8 A N T iR 2R 17 1
PRI, LI PR 7 B T A A i R MR RR R G5 SR 2%
JUUSER LN 22 A0 AR IR0 ) IR A8 2 TR A AT (5
IR B 545 Az SRS, B 58 & B, Sal BT LAtk
FHOE 1 - -4 HE R 1,2,3, 6 10 Sk IE 5
) PD B/ AT S DM RE ), 7 TEAT 155 v, Sal
TRYT /N B 58 42 1) T FTE 215 78 A4 I 18] 8 PD /) B
By 25 K1, A OGS o |, 2 R B B T (sub-
stantia nigra pars compacta, SNpc) ) DA Bl £00
R E D 50% DA B 80% I, M2 i Bliz s fl 47
K BERFAE IR, 22 B e 32 4 (dopamine  transporter,
DAT) 7T DA #1280 5 f B B L, AT O3k 5% fik (Y
IEH A FRTIRE T S 2 W2 72 AL I (tyrosine hydroxylase,
TH) il ML L- 2 B N & R (L-DOPA ) Y i
J2 DA AEW)E b g BR#D 3R 78 PD B P TH Al
DAT £ 5 JEAT PR A0, WF5E K B, Sal AT DL &
TH PHYE A 22 S0 R TH 238 AR5 5, 17 H DA
& HEH DAT BH R 22 ST A7 5 A B g 20 i
FT IR PE s 228 S (glial cell line—derived ne
urotrophic factor, GDNF) it 2 (1) % 3 X /)y R 52 s
()44 36 1 T BOIR AR DA 98 /b 38 sh D e R A i 4
L FI A RLFCEE it Sal 4b B PD /N B ECIR
RN IRPE GDNF 3 WA K P 1 3k ek Y 8 148 7
1.2 Sal X} AL # (Oxidative stress,OS) [4EH
PD B B A5 28 B W BR AT B4 22 o0 M o P
PLLL R AL a2 fil 1% 25 H (a—Synuclein, a—Syn) K
TS 1 S AMA (Lewy body, LB, K B
FEUESE ,PD B T a—Syn By 58 BRI 58 48 0] L)
P BELRLAAYE T FET S| K BT 2 T A T T
% % (reactive oxygen species, ROS) Fl NO W iff —
0 a-Syn TR B 5E & BE, Sal 7R /> ROS
FNO AR A TRl i, 52 50 AR 1 b B I a—Syn
KA 21 Ak Sal 8 A RS NF-E2 AH G A - 2

(NF-E2-related factor 2, Nrf2) DLHEE RN BLE AL
KA B Sal IR FT LLIE T 375 - BER AR T (37-5"-
cyclic adenosine monophosphate, cAMP) £ 1% 3
RAFCEAAE, 40 H,0, 51 ROS S i #146 f
N H H Ca® SR AE AT -3 5= b~ 12 (guano-
sine 3",5"~cyclic phosphate,cGMP)¥ A 52N,

1.3 Sal X ZbL 4 2y 8 B 65 14 1 H]

Sk R BB EL BT 22 K 2 PD 5 5
JCIR T A IR 1) = 2 S PR 5 e B, R
P ECAM I 1 S RS T Bk AR K A D RE B A
i £ R A4 B 1 £ (mitochondrial membrane potential,
MMP) k2K 2 37 R FEAR A0 4% C(cytochrome—
C, Cyt—c) HI: e K 2 B 55 — 2ok A P51k s 1
(second mitochondria—derived activator of caspases,
Smac ) B 2 240 ML 3K R A SRR T, 51 kR
AINE T (superoxide, 0%) H,0,, #23& H i3 (hy-
droxyl radical, OH")Flid 0 A 5 BH 25+ (peroxyni-
trite, ONOO™) K Bk, HE SCTT RUAE Sy P Y501 4 38
PR s ok A T, DA 7 A R BE , 5 B AN
HE PRSP A SR SE  Sal 7T Cytoe
1 Smac MYREHL, LLAERF SRR DI RE IE #,

1.4 Sal XF 241 94 T 9 7

AT S PD KRR, e WA R A& B%
2, WENE LA (PI3K) & M 4% B (protein ki-
nase B, PKB 5 Akt)i# = 5S40 AT 54k 3
FARPHT: o WG LB B 38 (Glycogen synthase
kinase, GSK-3B)J& 22 & & /75 2 IR 28 W i , & M 1=
M) FZ AT, Sal AT LASE IR fL Akt(Serd73)
AR 3P 20 A3 A it 4, O 10 7 9 1 1 GSK—-
3B(Ser9) , i ffi FH PI3K 57 P40 il 5 J5 Sal B9 {2 4
VEFHIE RN, Bel-2 16 AR 1 20 L 0 1 1) 98 45 4
A, Bel-2 2 & Bel-2 it 58 R g B 7 1) o — Fh
PL oA, Bax 8 F 2 — 0 Bel-2 S8 0% B9 4 4 12
A, — H Bel-2/Bax 9 Lb 28 5% i, D0 AT fin i3k 248 1 94
T, Sal FEARPNANY AT UL Bel-2/Bax H AP -
i, HE A2 S TH BH A B 28 o0 0 A7 36, 38w DL 2>
caspase—3 ,caspase—6 Fil caspase—9 I {5 LA BH 1E 4
JHL ) 98 T R

2 B IR % i3 BR9F (Alzheimer’s disease, AD)
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(AB) A 3= 22 1l 43 W9+ 28 0 21 4k 28 45 (Neurofibrillary
tangles, NFT) IR ZE I0 % 2% by 32200 B 240 A% (1) #ih 22
RGBT IEB | 32 B R R R AT PR AR R
HCAL TR,
2.1 Sal XS AN 17

P AL R G Ty 6e 2 AL ROS 7K I i g 42 i
AB B, MANRFFE KW, Sal 7T LA M AB1-40
PEF I AD K BB RL Y 2% > B AZ K, (R BREE AR
T b 05 T g A T e A% W IR W W2 (NADPH) 48U {1
P51 OS KT 5 ARSI 5T I A 3 Sal AL AT DL 5
Pt A B[ 6045 a7 4 1L 38 5L 4R T (thioredoxin, Trx),
ML R INA -1 (heme oxygenase—1, HO-1) il %4
19y il —1 (peroxiredoxin—I, PrxI)]AY % 4 , i H. 7 LA
FEAIR SOD i LA MDA &8k, AT 0 4 76k 5 4 2200
(A P R R T30 FE B IRA7E 7R K (streptozotocin, STZ)
P AD KRR 28 Sal 4k #EAT D b 2 2
R ELE D) OS K- 1 H. Sal 0] LLZEfif STZ 7
107 B A 2 T A0 i e AR SR N TR ROS AR P,
WEE Ik K B Sal w] LAPSER I B 0 9 0E K F, L
7T ROS A2 K- 5w i T AR SC 1, AT B3
AD FEARET,
2.2 Sal XA TR 1R

MM TS AD XRHY), —Jr AR Al it
I RETES R TR LN R 7 eh 7 AR IR EL DIy NS R
] 3 2 Bel-2/Bax (9 A0 (2 SEA0 ML 9 T, BF
FEAE W], Sal AT £ 5] i AR M 1 K 5 MMP T [ 4
il Cyt—c RUREJC, 1 H vl A2 i Bel-2/Bax 1) H R
WA, 0 Caspase 2% MK 2 N2 3803 , D\ 1T 9900+ 40 JifL
PR T2 A G R AR W L B W R R 32 A 2%
PEE IR, A BIR S E R e S S 2B 1T
PEPE I #2840 BT T b A OBV I, BF 5 R
Sal A DL 2540 b SR AL BRI A E IR V5 A9 [Ca™ i
DAL B Ao B G A0 O 0 ) Ca 9 BRI, DA 55 2%
P 200 20 B Y 0 T AR I k2B A5 R I, Sal
AL LA AB25-35 15 3 1Y c—Jun 22 55K dii L [ c—
Jun NH(2)-terminal kinase, JNK]HI p38 2£ %4 Jii i
125 R (p38 MAPK) 8 R Ak LA IR HT i & 1 R
5 R A B TR AR HLO, 5 S 100 40 M R TR
A B, Sal AT T ERKL/2 DLR #EHUHT-1E
11 28 MAPK f 41 i) 551) 152 b 38 J5 AT LA BH Wr Sal 3305
ERK i #%1,

3 =T i $F B E (Huntington’s disease, HD)

HD J&—Fi ik e =i E R
o 5 st AL PRS0, AT BSOIRAA RN R i B J2 A 2
JCIRAT MRS | i PR B Nz 3l A RUHURS #4071 &
A= DI REPEBE A, SR hee KRR L 0K 4p16.3 7 1
) CAG T JZH ik BT 8L 742 = py pL il 2 HE % B
By, EL X T ol 28 200 B 1 S8 T AL R RS e X
KRB 2T HLHRI ISR R T W, 2 A% S Bt e
(Polyglutamine, polyQ) i JREEXE HD Ay 2 i 72 v
EHEFEEAEN, B XD polyQ #5557 A ThkE
BB A RL I TR T T AR AR T2 O TE . A e ik [
LAY G B, Sal BEID polyQ V577 AR AT R )
AE i AL 2T AE T, TN polyQ A< Bf i) 2R 45 ) G
S I T LRSI 48 4 B A 920 ROS K P A
BT Ak, WA Sal wT DL i 96 OS 15 & 1 4
P AR 34 2200,
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Sal AT AERF L RAR D RE . IER ROS 15 B LA
0T 200 9 T, 0 R O A BT G O e 2R AT
PRI HH I SRR RN T AR AL 2R A ) %A AN ] A L )
VAT VEF DR 7E Bl 2R AT 0 I R 3 T R T B
o ELA TR R A S, SR, HLAR T Sal 1 SRR
R T Z IR E, (AHAEM 2R T T Y
FLARMLE], 40 Sal 388 1 B b AL i 38 $5 Lok (A1 25 A
e Rase, Sl LAE P goR R 1wk U o 51 45
2RO (3 I, AT 8 45 ROS A9 A= 1 A i I, DL &
Sal 759 B v (4 R O AR 03 A AR 55 A 1
— TR AMFFE RN RIS
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