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Abstract: Echinacoside (ECH) is a phenylethanol glycoside compound that exists in a variety of plants and is a
promising traditional Chinese medicine ingredient with broad application prospects.Modern pharmacological
studies have shown that ECH has many biological effects,such as neuroprotective,myocardial protective,liver
protective,anti-tumor,antioxidant ~ anti-aging,as well as immunomodulation,hypoglycemic and lipid
reduction,promotion of reproduction and bone formation, protection of pulmonary blood vessels and prevention of
atherosclerosis and other pharmacological effects,which can be used for the treatment of multiple system diseases,
and the further exploration and development of its pharmacodynamic mechanism is of great significance.
Therefore, this paper summarizes the pharmacological effects and mechanism of ECH in recent years,and puts
forward suggestions on its research status and future direction,in order to provide some reference for its further

in-depth research, development and utilization.
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Fig.1 Chemical structure of echinacoside
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KSR (10 LA (H00) SHIEE A 2, B 7 AR R 1 5 2ol
FRMEANGH B 38 1B, F = AR KRB T R, 5 DR T AR 22 o4 i i 5
ORI T, AN A HAE N —Fh R PR, He oy G54 v 2 10 2 T A
FIZR I e B AT SBALI M e dE, X — A MRS A A T BRIV TR A e . R AR I
ECH /&3 i PRI AR 4L 21 b Toll #£524& 4 (toll-like receptor 4, TLR-4) . ¥ [H -T2 4 (nuclear
factor-kappa B, NF-«B) FIZIJHT 2 4 (BCL2-associated X, Bax) FIAHTFmAHI<tZ A
¥ (nuclear factor erythroid 2-related factor 2, Nrf2) A T-H& A (B-cell lymphoma-2,
Bel-2) RIEREHEGUEAAEM, @] Ll T R#ESEE CPEBL. P53, P21 Rik/AKF, L
W% WAL EF (NAD-dependent protein deacetylase sirtuin-1, Sirtl) 3 K Fik Kok K45 HT

FEAF B Lu %W I ECH i FERANM A Ca? HHERR L ] N-FHBE-D- R EIR 24K 1



(N-methyl-D-aspartate receptor, NMDARI1) 2 [11f1 KI5 K PUAMNEH Rl E £ PC-12 41
kAN A BR 0 . Wang 015 B ECH {233 DAF-16 7 iy Y4 IF 1L R A 40 B A% 7 SR 4R 4R i
T DAF-16 M6, K& 4r, MMy ECH MIEH a7 ses . Li %0
KRIL BCH ML 3 i 328 /N BRPTSLRE /0 + M9 T 40 i X 5~ 1 4/ 3 2 Cinterleukin-2, IL-2)
TEMMWMAHSA —EMAE (NO) | BEAYBALEE (superoxide dismutase, SOD) ¥, FF
YLK HF AU 2-6 Cinterleukin-6, IL-6) FIHALZIN —# (MDA) & & RKIRE &I
LML . Sun ZUVR I ECH i R s 2R &1 B WM 2 7R 2 ) mRNA Rk K, 2
wnt2b {55 18 R R ) R K7, IR AT 2R . 45 BRI A HA B2
UG P BMER, BA TF RN RIRTUAA R Rt (¥ — 8 25 BN ME . b RAG s
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Tablel Antioxidant and anti-aging pharmacological action and mechanisms of echinacoside

N Lt YEFIBLH SCHR
Research model Mechanism of action Ref.
FORE SR 28 K R
o TLR-4. NF-«B p65 Fl Bax 3T+ Nrf2 F1 Bcl-2 2
Rat with severe acute pancreatitis
MK P B 240
N CPEBI. P53, P21, i Sirtl 3
Human umbilical vein endothelial cell
pe-12 A ph 245 R Y
FRAREEIN Ca? IHERR . 401 NMDAR1 & H )& X 4
Pc-12 cell neural injury model

N EEAT 42

fieit DAF-16 [FI4H % A RS IF 1R 5 DAF-16 e ks 1k 5
Caenorhabditis elegan
WS ETEE /N PEE M IL-2 = A4ZINO, SOD #i, P IL-6 AlfiZl4]
6
Subacute aging mice MDA & &
K Leydig 41H{

FEAIK AXL mRNA 357K, 425 wnt2b [l H 4L 7

Rat Leydig cell
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BB E RS . HATVF2 050 R I ECH XHEI7 PD HA BRI 2, AW 5N PD
HIZRAE . SRR REPERG . A S BT B A A e 2 E IR R T (glial cell
line-derived neurotrophic factor, GDNF) A= iii/b oS filA% 8 1 SR AL SEM LI AH O

ECH AN A BT RIBARBEE M JOE, B /N B P40 i S ARG E A, fRIP 2
EERERIETC, MG e, MHa- Ml 8 AU, R S S AR . A SR
B M RAE REURT 2 AW A JT s — U7 T, BCH i 0 40 i Ak 1 Y B B O
(extracellular regulated protein kinases, ERK)I#M, FFAKa-28 filii% 5 1 215 AR YR L K]
T (tumor necrosis factor-a, TNF-a) . yFHLRAKF, Wb 2 EIZREM AT TP WAL
BAR /N BB R TL-6 (3R IA, 4 TL-6/Janus ¥ (Janus kinases, JAKs) /555 S A5
FEHBOEF T (signal transducer and activator of transcription proteins, STATs) JBEEIH, T8
BN ARSI, AR S, R 2 RN, S — 51, ECH @id
51 S5 T p38 2 ZFE IR E S (p38 mitogen-activated protein kinase, p38 MAPK) il
1% F-xB (Nuclear Factor-«B, NF-xB) 155 Bt s, BEAS /N5 40 i A f2 T e o 4 i
VRGN, AR 50 - Zhang S5 I ECH A8 MK/ BRI N T K7, & SOD.
HENERE (catalase) FIZREH BRI ILYIEE (glutathione peroxidase, GSH-Px) i, #ll
WU A, NI IR D BRGNP I FIE, #8781 ECH S Prab il M i 2 4R 4
HLEIO3, tbAh, ECH @104 i ¥ seipin &5 472 240 B L AR, S0l 9 o 9 B2, 195 1k
KIS E AR, A6 RN AN IL RIS UE T ECH BIPUE M RIBOE LY. Ma S505T % L ECH
AR BORLAA AL AR BE T S5 1L (RIS 1, SRR 5 T 404t 791 5 1 6 10 R s I e
BRAT, 3 AR AR AR AN AL ) B B v, IR R AR A IR SR T, KR kiR T BE
UAZE AR 2R AA T RERE RS A 5 A 4H AR 95 2 PRI 12060, 3 ] S it e 2 40 P 48 i 2 1 20K
{3k (I B B AL LLRAE RS AR I V), Zhang 25081 B ECH B %38 i 401 /) B 22
JR I ALY TE I B R HE A 1 (mammalian target of rapamycin, mTOR ) ¥Rk, A
Wt TR, A 0B PR a- A% R e AR AR, DA /N RAH DGR . BB R
I EHC it 5 Sirtl &5, 5 AWML FH @ik, W 5 WA AR R EURAA T i a-
SR [ U9, HEIIA S AR LA B GDNF [RIAN01, DL &30 1 £ Bk e &
Jet i, RAESE AR R .
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1.2.2 BT RFZHEKA
B[RRI ERTG (Alzheimer's disease, AD) J& —Fiftii BaE F AT R K R M4 RGR
ATPEBRE, LAAKIBERS R IZ IR FERE . BIRIKIBERR 5 2 MR BT 6, 46
VEMPEE I (amyloid f protein, AB) YA tau 2 SREH BRI, JHBRAEHIZL TR . ML
RARERPL AARISF . BCH Filid 5 5 24N SCH BEER 1Y B0 T R S B o
B2 ECH ] LIGE I N /N BRUR2J h 2R 1 -r s e M AF AR 1R 7R & 1 (amyloid precursor
protein, APP)ZLfERE (p-site APP cleaving enzymel, BACE1) & [ )23k s /N B 4 Joi 1
30200, 4% PKR AEP 5 RIS (pkr-like endoplasmic reticulum kinase, PERK) /ELA% it
AR 20 (eukaryotic initiation factor 2a, elF2a) B HIBLIT, 0 BACEL 3K 18I 3 F1
APP AR, SR/ BRI AR R B R R R () ABBEERIE i S5 HERR,  J 48 S0 35 S B JR PRI
BRI/ BRI 23 18] 252 ST RS IZ I RERY . ECH 36 Al @ L #0h) ABISE SR 1k, LALIRZD> ARTE4HI
A FPTRRRA, k] W, ECH 3@ 1 ABTERN P IO AT HER, AT kst ABSEIRALHT
K ph & M. A BF ST R BLOECH I8 I BOE  BROR B b B AR IR UL 3-
(Phosphatidylinositol-3-kinase, PI3K) /Akt %, {2k Nrf2 1L, 30 S04 1 b
Y% 32 7Ky (Peroxisome proliferator activated receptor y, PPARy) oz TiE T, KIM5RHFTIA
TOEREE, DD TRV SR, B APP/PST /N BB A A AU L AR A 20, AT 2 R
ECH Al 38 {2k /I BR2 ot P Nrf2 £ 3R, 1 A8 5.4 H 25 1 (thioredoxin interacting protein,
TXNIP) 1 NOD #£4& 1 3 (NOD-like receptor protein 3, NLRP3) FHEAER, Wb 5 K it
LAk TNF-a IL-155 90E K120, DB ARE ROERY, Brib 2 4k, ECH & R8I (K
LIEARE R R KT, b SRR REAE, YR CIBERRRRE 1, 25 K BRI e T e P A 22
Zi L, R RAGH IS IS AR, 0] ABTERN N TR B HERR, R LB IE
WP, GBI AR T REREAT DL IR AR B AR SRR (A A A o
123 & HHR
AR I ECH 18I i 5 oK U 1 A o I e p 4278 7R IR 17K F, /3 PIBK/AKt 155
WP, UM ITIEE, BHIEMZ TR, REGE M ERIR (vascular dementiame, VaD)
(231, Bl A Nef2 AHOCIEER . PRSI By i R 2R R B 4747 554, 164, Liu
SERSVR I BCH of LA M1 SR K B K 4 2 (R A 508D B 2 W S i L B E K
S BRI, I SO R R Aok 036 TR AR B 0K
1.2.4 %k oo P 4315

ECH MY BEM S i@ sl L4 i #5245 (ischemic brain injury, IBI) &G 324, LR
5



% 2.2 AT AR AR T AR, Wei 2526 R I ECH A% 2 38 0 /b K BURATEAE AR B,  JCHLH S i
LRI AT R A K, RS TR R RSUIRR h 2 T e 248 7 4 32 ML E L Bk
SHERHHR R, Ding Z5RSEHIE T ECH FE1ZAAL rhiie K R BEZERREE . e A N B 0 (KL
)R] B A G N K BRI Sk a7 IR BB AR R IA, (R BEA N E S DA T
PR S A RO A
1.2.5 #£4b

ECH RE &Ry iE L R 8 F T HAR S RGUWIEMIRYT, A BFFUIESE T ECH i&
AT LLVAYT R Cepilepsy, EP) 291, HIASE (major depressive disorder, MDD) B0, ¥ %
FMER (cervical spondylotic myelopathy, CSM) BU, Fa S 4G (R4 fh 4 Fl R HL I 45 I
2.
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Table 2 Neuroprotective pharmacological action and mechanisms of echinacoside

SRR R F IS
P HARLH SCHR
Experimental The main
Disease Specific mechanism Ref.
subject mechanism
WEMAR W& ERK JEE, FH/NREAM . IR 4 S,
/NER 8-11
hiE BB E RRE
KB SH-SYSY 4 SCEEAS A EEE A, PR TR RS, AR,
13,14
. PCI12 4 B YEAdpEAEE; K2 GDNF JK-F
TR B LRLR A LT AL I B B S WIRE N, R
WP BRI ZRAR AR AN A e B vl IR 2k
SH-SYSY 4l . (UEEETREN
KLAR I R, R LRI AR R SRR V10T, S 2k 15-17
PD PCI12 4l The
PRINRE, ZARANARSUS KJET; (R PR A RIE,
fRBEE M B BRI, YRS RLAR T RE
] mTOR WilgRik, HINEWATERN, Bk -5
WEA R H
VR, “EH, ik ARV, 46 Sitl HEH, BRAK 18,19
1
BN R B, I A
BV2 4l ARSI IL-6/JAKs/STATs I, FH/MRRAIEL, 2%
10,13
SH-SYS5Y 4ilig IR T BMAERIE, PR 120-RAMZH ERIL, %KE GDNF &
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lGFE R R AL, IR A A R
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SR SE
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PR IRVE R E TR 7K, /5 PIBK/Akt {551
e, (et uiB R, Hibshg st S Nef2 A5G
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BEELUIRER N 2 BIgRe A ot B9 Na7 MRRTY £ 1

RS2 AT, (et i iy B, s S A B
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ML) 2 d ik B Wnt/B-catenin {5 538 4% (I35, [FIET, Wang S56337E 7L IR MCF-7 4 A
e 3 ECH 83 FHL T AKR1B10/ERK i KBS 7L B 4 i B9 5 . #%74%, Bian S04 K
Pl ECH i3~ i 8 # 7  (miR-4306 1 miR-4508) [J5RA KAk FL i 4 i -
Dong ZBSIE G Ly SKOV3 40 i & B ECH w] LA 6P 8 SKOV3 i s, R4
T4 AR A5 58 6 p38 MAPK [BEER L. Wang ZFB6UL L ECH n J& ik 1 5 i yeg #1 f1
K (circ0046264) /SR H T (miR-510) /R FEY)Ri 456 21 (opioid binding protein/cell
adhesion molecule like, OPCML) 3 i A1 ] i JHk kDR 4 i s 200 60 486 58 2 175 S 40 L P4 T2 Shu
SEBTNESE | ECH il $i2 i ROS 7K ¥ MIFEAIRZ KL A4 15 # o (mitochondrial Membrane Potential )
KSR G4 1R HEC-2-B ZHAI TS, #01 PI3K / Akt 3435k 7 25 oA ST 4 R £ 72 A
Ma 208 I ECH 3@ i %% St R =R 4 15 2 A e, (RS S il ps3 LMk,
WO p53 KRG AN M T, H0H 4 M G e L R BT, RESUHEIEH . Li %67
KB ECH i 40| TARI/Smad {5 5 8 % T K LG HCC827 4HMIE T S 1T, F(e it fififee
M TS . ECH n] LA 45 7 SW480 41 M L HE A% #2 ik /7140, Han SFH#1H 3 ECH
T b R 1) 78 5 Ak A 9 B8 11 E-cadherin, N-cadherin. Vimentin &35 KA 3 45 79 41
MO T . Xiel2I A 7 9] ECH i Bax J: R RA/KF Eifl, AN EANKRERRE 3
(Caspase-3) FKix& Fifi, RN Bel-2 RixE T kS5 EiE 786-0 AT . Wang
IR ECH 7155 ROS 774, SELKAB RAIskE,  EH T MAPK {5 51348,
f#i15 c-Jun & H: 55§ (C-Jun N-teminal kinase, JNK) . ERKI1/2 i&PEF#K, Bax Rk K
Caspase-3 WL 5y, Bel-2 ik,  HEMGIA SW1990 A5k i 48 i 5 T S 4l ok i e
M A K. ARSI ECH AT B 4l B 3 #mih] . E ARE . P T, Bax BRI
B GEHEER, (B0 Bel-2. QUMM & A Ceyclin D1D 40 H & 3914 41k 2% 11 Bl 4
(cyclin-dependent kinases)  PEGIRE X Y HES 1 4 (sry-box transcription factor 4, SOX4)
AHHIER .

BTN TG REYN, b RAH R —FREE U2, AR, .
Fivee . R, TR BUE. OREVE. BRI, . S, e MR R R
LI, 3 B S A R A A R SO SR | IS T R B 2 22 i AR R
TR AR . AR, AR 1 RS SR TE T 30 Bl 9 ST K 1451, ECH A Bt g 41 F L)
FBIE FEHA R, BT IR PR R BB AT R B, 10K B BRI R 7 5 B v o SR AR
T EEVS i 15 SR IR BRI . b A PR A B B S 2 L3R 3
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Table 3 Anticancer pharmacological action and mechanisms of echinacoside

TR i e & L SCHR

Cancer Research model Mechanism of action Ref.
MDA-MB-231 # i, Xt Wnt/B-catenin {5 = il 32
U Breast cancer MCF-7 42 FEBT AKR1B10/ERK i #% 33
L 4 1 miR-4306 F1 miR-4508 34

] SKOV3 i IHI5HE . 1238, TAIukeRett & p38

Y &5 Ovarian cancer SKOV3 4t 35
MAPK 521k
JZ P Skin cancer A431 2 T circ0046264/miR-510/OPCML 36
T5 A R
HEC-2-B 4l FE 15 ROS 7K1 FIBER AR 2R 00 4 I FLAS 7K P 37

Endometrial cancer

T FOXD1 #ifi] TRIB1 3%, {2t ps3 Zmitk, %

JiF& Hepatocarcinoma Hep G2 4/ 38
& p53
Jifif% Lung cancer HCC827 4 i ] TARI/Smad 15 5 8 B0 39
SW480 4H /il G1/S-CDK BHIT77I A7 p21Cip/WAF1
SW480 4 iy 40
LR

459 Colon cancer
WA b R R 78 R A A 9 B2 A E-cadherin. N-cadherin.
SW480 4 g 41
Vimentin 1%

5% Kidney cancer 786-0 4 fifu Bax FE[K Fifl, Caspase-3 i, #If Bel-2 RiIZAE T 42
JNK. ERKI1/2 iHPE(K, Bax ik K Caspase-3 yh{LIH
JiEJifJE Pancreatic cancer SW1990 4 iy 43
&, Bel-2 Rikigb

B Gastric cancer AGS 4l A SOX4 Wi B AGS iR E5E % San i T 44

1.4 {RiFATAE. BABIER

FASREGH SR I3 B A DRI R F 3t — 2B 0T SO CRAP LI R A SR 56 1 B DR I FE 4 i)
JFF 200 M PR 9 T DA S D L R A bR 5, I FEHIXE R 2020 4R IR K 3R (1) ECH 1677 I Y
FHOR SC B AT AT AS 2R A BILRA SR A A o U 4 A0 A SRR 1 LR A B AT L) I o A
B

. p38 MAPK {55l . INK {55 @K, Nrf2/ 4L =4 &8 1 (heme oxygenase-1)
{55188 PI3K/Akt 15 5B B A Akt/hE R & Bl -38 (glycogen synthase kinase38) 155



T B RARPT 2 AP A [R5 B 51 L I 2k o I8 38 BOE Nrf 1 Nrf2 {5 518 28 R R o085 -4
Pta748), Jiad IR T E ) Sirt1 /82 5T R PGC-1adt % 491El b i I 20 24 oid S8 A0
fifg 18 W B 32 AR (peroxisomeproliferator-activated receptor o, PPAR-a) FlPAIBEZ A EEFEF2
fiff 1 (carnitine palmitoyltransferasel, CPT-1) ik KLY AFAELY), Lei 251K I ECH RE 4K
I35 Th 4E M A 2 8 A AR A OC 4B BB R 7K. RIS A BT FE 3 W ECH fe & it g b
B A A G 1 R A M ) VS R D AR T, A B TR R AR R 5, R BT
FFIEGRA 1 T B WL S 25 W3 4
RANRHEIE. HERZEER RLH

Table 4 Liver, intestinal protective pharmacological action and mechanisms of echinacoside

TF T AR YL SCHR
Research model Mechanism of action Ref.
JHHERE KB Septic rat BOE Nrf i 1% 47
SD K SD rat WOl Nrf2 {5 = i 48

FEFRERE PR /)~ BT 452

AR Sirtl/PGC-1ai8 2% 49
Liver injury in obese diabetic mice
HEE db/db /MR, Male db/db mice AR 4 H PPAR-afll CPT-1 KIE 50
AL /N R REEAEK 0L 75 w440 2 A 1 R T 1 O P 4 i PR -
Mice with acute liver injury K !
MODE-K 4 MODE-K cell A AR A1 X 52

1.5 R3O AN 4RAR

ECH *F-Co LGRS F (R 5 Jalc o JULZAH 0P R R S0 5 400 1) 0 L P 5 R 8 9k
U LA E TR 5K LA 4 G O3, Yang SR ECH ReIAE HaOo X0 JILAH i 32 1 1
455, AL B 2k Nef2 8 RS AL 00 Nrf2 I8 Sl . Ni % 0559% 3 ECH v
e 2@ i PGC-1/NFR {5 S B e LWL AL & B, SRAMLC ULAE IR T, JE T 5
O LZhRE . Cui 2050 Bl ECH il T i % JAK1/STAT3 15 538 B Rk K RO ILEH ZURAE X
RYEAMOENE . BEAETAL, I RAE SR, BSG8 See iR 25 L (OULZ BB, i 4Ed O
IREIEH o Cai Z 7RI ECH i id g i B 1 (miR-34a) ik BIFROR O VLA . Zhao
LGS I ECH Al il e O UL Sirt 550 ILZH 23 9 0 AN A LK T 5 32 T sk
FRFERE /N BRI O o R SR H ORGP O LA LA R WL R 25 L3 5.
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Table 5 Myocardial protective pharmacological action and mechanisms of echinacoside

! & FIBL SCHR

Research model Mechanism of action Ref.
FAH KR ek o JLAH e A A R R AR« A0 20 PR P9 A B 2. IR0
53
Oxidative damage to rat JULEH L 3 TR K I
K Hc2 L UL4H D
{3 Nrf2 SEAZR AL, BOE Nrf2 % 54
Large H9¢2 cardiomyocyte
NWAB=3 /PN
1 PGC-1/NFR {5 58 B ik 2R R AR A= 4 5 1k 55
Rats with heart failure
SD K SD rat A JAK1/STAT3 15 Sl % 56
IR HOc2 CALAN A
Murine embryonic H9c2 miR-34a Kk i 57
cardiomyocyte
BEOUL Sirt] {5 5B 58

JeERAE /N B Sepsis mice

1.6 EfbiER
R, T RAEH T FORE 2, B 7 LR MBUE . Pra b 25 84E Rl

HAh (B 2>, FAREGHIE R G ARG T RERRAG 00, Ry fili I 5161620, Bl e 163601, ot

S22 S T AN 15w = 7 A N 2} 75 T R LK N/ 143 i N SR NS & S ot AR X (S I /S

590 Fofb A AL 25 W3 6

2R 6 TASRAGH HANZGEAE ] KA
Table 6 Other pharmacological action and mechanisms of echinacoside
HAmfEH WFFA PR L SCHR
Other effect Research model Mechanism of action Ref.
s RS T RE RS TEE B K B ¥ MAPK {5 5@ 59

MEVE BALB/c N PR Fofili- 3 -1 il 1 9 4% D e AT 9% 60

Improve spermatogenic dysfunction

LR i i 5 HPH K fUitiZH48 M Akt/ERK/NF-xB 1= 530 61
Protect pulmonary blood vessel HPH K FPHIAG R M E AE KRF (VEGF) [ERIE 62

2 b e A db/db HE PRI /N R B T TGF-A1/Smads 15 58 1% 63

11



Lower glucose and lipid reduction db/db /MR 1% PPAR-a/CPT-15 5 T 115 64

EAH 8 A R 4 4] HIF-10/VEGF 155 18 % 65
K e B ) BRI I 7K S 66
g S KAEL Improve arteriosclerosis db/db /N R TN fg i R B 67
YA 7 IL-2 4% OPG/RANK/RANKL 155
{3t E AL Promote bone formation MC3T3-E1 4ififu 68-71
I8
4T3 iy A 2 08 5 S S RN N 45 i 4. 48 AQP3
JE 7B Laxative {EFB/NER 72
Kik
WG T 3-FU #ll## BM 4Hi P i) PISK {5 5
NEBE4 g 73
I8

Y Immunomodulation
N UR I A TL-2, TL-8 AN
RS2 R 74
IL-6. TNF-a

WET L BT R B SR 4 o
3847 Improve memory AD KR 75
ThE

= = fo. SpD <~ L .

j e 0 ] & B2  smpmes - i I 2o AQQ j
= L Anti-oxidati st A o

o nti-oxidation an‘d anaglr\g : SWEEEE  MEEE  ROs . mTOR

e

rotectnerves

i
- -~ ) | ] ! Astrocyte Microglia
% X" 156 1
l 3 3’ ! AMPAR-AKVERK-mTOR m N mﬁ_‘% [
b : EEHEE B BRI SHIATNREIRE
- E !
I

Akt phosphorylation Mitochondrial
function is restored

|
|
I
|
|
l
s o |
v ‘ }7 DA gy \ {%}Pﬁmmﬁ ! -
" 4 Protects pulmonary | | Protectardiomyocytes
blood vessels | ! AR SIRTI
AKt/ERK/NF-kB
« ! | PGCINER R
| ; miR-34a Mitochondrial
| i biosynthesis
i 4
oo I s BRI
g e g, BRI i e
[ ‘i‘mxzfA}(‘eklnllnD;ix ROS i a,,f’ofef: 2 Nif. Nef:2 SIRTIPGC-1a 5T $§%%{§E?—B1
n, the - o
20g0m) i l | o theg M~ acace,
A Antitumor | 148, S :
) ] N INK. ERK12 ‘ 46 % {AEHhistone
miR-4306ImIR-4508 A ATRERAS: | oy ey 5 HRIEFCytokine
Mitochondrial membrane potential | %0/,\% A
! %,. Yo, B BRI
i (N } L o TGF-B1/Smads PPAR-w/CPT-1
- | e Ty
ik, ﬁ‘ﬁl:l@$ % 7 D gy
Lz S 0. 0x HIF-1/VEGF
o Anti-inflammatory, } %, ® 6?_2‘&
OO I i, jpromote wound h‘ealing | 2 000 “. | ;
| A g g gy
NLRP3 NF-<B/NLRPY | ! e OPG/RANK/RANKL

B2 mMRFEHEIER
Fig.2 Pharmacological action of echinacoside
2 BESRE
A BCH HEYE AR SCHLRNEAT M GEATEL, I b 2 (e A He 1 FH B FLML AT

THEGNH, RIRARFHENAGEER 23, WAESDHRGHN, DRE-DRFNZ
12



ANTTTHRAEIER, & — P B AR RS i rh 2555 o AA R RSl b, &
PHREEZFETR IR, AR LRI LA Ve B0 R . MR SE, TR T RA
ZFOATEAE IR, KSR 2 FEAE AR AR FRAG T SR L Z M IR B I oox JH BE Ak Sk 6 Al R
BT B, JFR T I RS B2 1K™ it AT A LR DR AR o A i S0 FE 58 K
(RI9 JIRIAE o BEE AATTO A SR A B TR 5 AR R AR VRN 7L, RSB B o IR
fil i, st NS (g FRER S A0 B T 12 193 1 H SE K DTk

ARG AN — P RRPUEVIR, EARNSMT AU PR e, KR, 7 A
. ONEUE . BRI, BE. SN BRSE 2R AY IR R 40 A A R A R
FCRT LI VR4 A0 A T VR B0 SE DA B R A0 RS S 2 RO AR, XHEAE (IR T KT
B — e o (R A5 1 FIH S 2 M Bk G N A ML e AN B, 5 2R AT ER N 7
b A P PR 0 A R ATL AR A0 38 0 DA B BB 20k SR P P TG AL MR B2 56 10 L, b — 20 9 J A R A5 1
FESERE IS PR 19 B2

PAREGEAE NI ISY, B FEAR B RARS R, BB ik I AN E, 7ERTh
AEBORMR A 8] o X T8 LA IR YT 3 LA RPN , R VI B 5 22 40 B2 I Bk
A, 2 A SRR T AR ) 2 R A, AT TR Bl S R A DS R, TS SR
B R A AT IX — R I T B T IR NI TIE . A5 0T T UOURe N oG o 40 P 3o 2 A B R
DI/NBERRIT A RAG T U Ve FAILIG P R 15 3 St v ) TR0 ) AR L A P P
SRR . BUR T4 AR AT K, (R AT B FURE— RN th 25 55 U3 2 (K 43 1 kAl
B AE IR, it LAJS S0 75 LR FH 2 b 40 0 52 2 5200 B P AR D5 VR B — VR NS vh 2 B4k %
DR EAIL (LN P

RSB AE R A A 0 PR 143 P (KA 85y, /R T e A PR T A0 SRR P B i
TRV T BB LI B 9 RE S L 1) Sk JEE VA, K RF T i 5 45 i (1 38 s S 3t i B I 1 LAk
AN IRE RN, 5340, 45 I 3 A REOR S8 BB 1 o B s, AN e 15 45 e
WA AE Cajal (85T AT, U A B 50 U720 R4 e 5 38 n 5 Rls /)~ B 45 J 4L 21
PréEALEF SOD. GSH-Px I M I FEARAE 48 1 IL-18+ TNF-a/K PSR I 525 A /N 545 i Hh 41
PO REI B 9AE S o AFL K 22 (R 03 157 B8 L A1 /K P A 7, iR TR /M5 5 s (i 9t
VA I IR FE R R A AR, TR AR TE B R FH AL 4% . KR Als P
A AR AN R A 22 T VR AT IR NI T, ROUEE 2B TERE R (5 Sl
SE

1 Li Yet al.Research progress on the pharmacological effects of echinacedin[J].Herald Med( & % &
13



10

11

12

13

14

1#),2017,36:56-60.

Ning YP,et al.Echinacoside alleviates pancreatic injury via exerting anti-inflammatory and anti-oxidant
activities in a rat model of acute pancreatitis[J].World Chin J Digestol( t# # # A ¥ b 2%
%),2022,30:631-638.

Tian T,et al. Mechanism by which echinacoside delays the senescence of human umbilical vein endothelial
cells[J].Chin J Tissue Eng Res(* [E 20 £} T2 5%),2022,26:5014-5019.

Lu RR,et al.Effect of echinacoide extracted from Dihuang on glutamate-induced oxidative stress and
NMDARI expression in PC-12 cell[J].Pharmacol Clin Chin Mater Clin Med( "' 2§ 24§ B 5 I
J£),2021,37:45-48.

Wang X.The effect of echinacoside on Caenorhabditis elegans lifespan and its molecular mechanism( 7% K
2£),2015.

Li Yt al.Study on the anti-aging effect of echinacoside[J].Chinese Pharm J( 75 2 M
£),2011,46:1077-1080.

Sun J,et al. Effects of echinacoside on AXL and wnt2b genes in aging Leydig cells[J].Chin J Gerontol(
HaE2E2kE),2019,39:1927-1930.

Liang Y,et al.Neuroprotective effect of echinacoside in subacute mouse model of Parkinson’s
disease[J].Biomed Res Int,2019,2019:37-39.

Zhang ZN,et al.Neuroprotective effects and related mechanisms of echinacoside in MPTP-induced PD
mice[J].Neuropsychiatr Dis Treat,2021,17:1779-1792.

Yang XP,et al.Echinacoside protects dopaminergic neurons through regulating IL-6/JAK2/STAT3 pathway in
Parkinson’s disease model[J].Front Pharmacol,2022,13:813-843.

Zhang JS,et al.Neuroprotective effects of echinacoside on regulating the stress-active p38MAPK and NF-xB
p52 signals in the mice model of Parkinson’s disease[J].Neurochem Res,2017,42:975-985.

Zhang YH,et al.Effect and mechanism of echinacoside on inhibiting glial cell activation in MPTP mouse
model of Parkinson's disease[J].Tradit Chin Drug Res Clin Pharmacol( 7 2§ #7 # 5 Ifi /K %
7),2021,32:36-43.

Zhao Q,et al.Echinacoside protects against MPP(+)-induced neuronal apoptosis via ROS/ATF3/CHOP
pathway regulation[J].Neurosci Bull,2016,32:349-362.

Zhang YJ,et al.Echinacoside’s nigrostriatal dopaminergic protection against 6-OHDA induced endoplasmic

reticulum stress through reducing the accumulation of seipin[J].J Cell Mol Med,2017,21:3761-3775.
14



15

16

17

18

19

20

21

22

23

24

25

26

27

28

Ma HH,et al.Echinacoside selectively rescues complex I inhibition-induced mitochondrial respiratory
impairment via enhancing complex II activity[J].Neurochem Int,2019,125:136-143.

Wang YH,et al.Echinacoside protects against 6-hydroxydopamine-induced mitochondrial dysfunction and
inflammatory responses in PC12 cells via reducing ROS production[J].Evid-based Complement Altern
Med,2015,2015:189-239.

Lin Y,et al.Echinacoside regulates prohibitin expression and inhibits MPP*-induced apoptosis in SH-SY5Y
cells(FF [E 25 H1 2% 1@ 4% ),2022,38:1375-1381.

Zhang ZN,et al.Mechanism of autophagy regulation in MPTP-induced PD mice via the mTOR signaling
pathway by echinacoside[J].Neuropsychiatr Dis Treat,2021,17:1397-1411.

Chen C,et al.Echinacoside protects against MPTP/MPP*-induced neurotoxicity via regulating autophagy
pathway mediated by Sirt1[J].Metab Brain Dis,2019,34:203-212.

Qiu H,et al.Echinacoside improves cognitive impairment by inhibiting Af deposition through the
PI3K/Akt/Nrf2/PPARy signaling pathways in APP/PS1 mice[J].Mol Neurobiol,2022,59:4987-4999.

Dai Y,et al.Echinacoside suppresses amyloidogenesis and modulates F-actin remodeling by targeting the ER
stress sensor PERK in a mouse model of Alzheimer’s disease[J].Front Cell Dev Bi01,2020,8:593-659.

Shiao YJ,et al.Echinacoside ameliorates the memory impairment and cholinergic deficit induced by amyloid
beta peptides via the inhibition of amyloid deposition and toxicology[J].Food Funct,2017,8:2283-2294.

Yang Q,et al.Effect of echinacoside on learning-memory function and expression of BDNF and TrkB in
hippocampal tissue of vascular dementia rats[J].Tradit Chin Drug Res Clin Pharmacol( ' 24 1 25 5 lIfs IR 24
#),2017,28:304-309.

Zheng HN,et al.Echinacoside alleviates hypobaric hypoxia-induced memory impairment in C57
mice[J].Phytother Res,2019,33:1150-1160.

Liu CL,et al.Effects of echinacoside on behavior,oxygen free radical and cholinergic neurotransmitter
metabolism rate of the rat model of vascular dementia[J].Chin Pharmacol Bull( # 7 M AW
#),2013,29:1035-1036.

Wei W,et al.Echinacoside alleviates hypoxic-ischemic brain injury in neonatal rat by enhancing antioxidant
capacity and inhibiting apoptosis[J].Neurochem Res,2019,44:1582-1592.

Wei LL,et al.Effects of echinacoside on histio-central levels of active mass in middle cerebral artery
occlusion rats[J].Biomed Environ Sci,2012,25:238-244.

Ding L.,et al.Echinacoside alleviates cognitive impairment in cerebral ischemia rats through a

15



29

30

31

32

33

34

35

36

37

38

39

40

41

42

7nAChR-induced autophagy[J].Chin J Integr Med,2022,28:809-816.

Lu CW.et al.Echinacoside,an active constituent of Herba Cistanche,suppresses epileptiform activity in
hippocampal CA3 pyramidal neurons[J].Korean J Physiol Pharmacol,2018,22:249-255.

Chuang HW,et al.Echinacoside exhibits antidepressant-like effects through AMPAR Akt/ERK-mTOR
pathway stimulation and BDNF expression in mice[J].Chin Med,2022,17:9.

Katoh M,et al.Polymorphic regulation of mitochondrial fission and fusion modifies phenotypes of microglia
in neuroinflammation[J].Sci Rep,2017,7:4942.

Tang CH.Echinacoside inhibits breast cancer cells by suppressing Wnt/f-catenin signaling
pathway[D].Chongging:Chongging Medical University( [k B &l A 2),2020.

Wang QT,et al.Echinacoside hampers malignant progression of breast cancer MCF-7 cells by modulating
AKRIBI10/ERK signal transduction[J].China J Chin Mater Med(™ [ i1 2424 %),2023,48:744-751.

Bian Pt al.Echinacoside suppresses the progression of breast cancer by down regulating the expression of
miR-4306 and miR-4508.[J].Integr Cancer Ther,2021,20:347-352.

Dong YN,et al.Echinacoside inhibits the proliferation,invasion and stem cell-like properties of ovarian cancer
SKOV3 cells[J].Chin ] Mod Appl Pharm(# [EHAX 3 F 26%),2022,39:1289-1295.

Wang KM,et al.Effects of echinoside on proliferation and apoptosis of cutaneous squamous cell carcinoma
A431 cells by circ_0046264/miR-510/OPCML[J].Drugs Clin(M AR 2545117 K),2022,37:230-236.

Shu W,et al.Exploration of the effect and potential mechanism of echinacoside against endometrial cancer
based on network pharmacology and in vitro experimental verification.[J].Drug Des Dev
Ther,2022,16:1847-1863.

Ma X.Mechanism of Cistanche deserticola extract echinacoside inhibiting malignant phenotypeof hepatoma
cells[D].Shanghai:Shanghai University of Traditional Chinese Medicine(_L-#§H = 24 K %),2020.

Li M,et al.Effect of echinacoside on proliferation,apoptosis and migration of human lung cancer cell line
HCC827[J].China Pharm Ind(+ [E £4111),2022,31:57-61.

Dong LW.Investigation of the apoptosis effects and mechanism induced by echinacoside on MG-63 and
SW480 cells[D].Changchun:Jilin University( 75 #k K2%),2015.

Han YM,et al.Effects of echinacoside on proliferation,invasion and metastasis of colon cancer SW480 cells
in vitro and in vivo[J].J Guangzhou Univ Tradit Chin Med(J M 1 [ 4§ K 54 2%4K),2020,37:1542-1549.

Xie YT.Effects of echinacoside on 786-O cells apoptosis and inductive mechanisms[D].Baotou:Baotou

Normal College,Inner Mongolia University of Science and Technology( P 5% 1 B 7 K 2% £ 3k Iifi v 2
16



43

44

45

46

47

48

49

50

51

52

53

54

55

56

F5%),2020.

Wang W.et al.Echinacoside suppresses pancreatic adenocarcinoma cell growth by inducing apoptosis via the
mitogen-activated protein kinase pathway[J].Mol Med Rep,2016,13:2613-2618.

Liu WB,et al Effects of echinacoside on the proliferation and apoptosis of gastric cancer AGS cells through
sex-determining region Y-box4[J].China Pharm( ™ [E £]Jifi),2021,24:1064-1069.

Zhang RB,et al.Research progress on pharmacological action and mechanism of Ganoderma lucidum
polysaccharides[J].Nat Prod Res( KR =¥ 51 5 K),2023,35:879-887.

Xu WQ,et al.Echinacea in hepatopathy:a review of its phytochemistry,pharmacology,and
safety[J].Phytomedicine,2021,87:153572.

Lan DT,et al.Echinacoside improves liver damage and inflammatory response inseptic rats by activating Nrf
pathway[J].Chin J Immunol(H & 4% % 2% &),2020,36:428-432.

Jiang X,et al.Protective effect of echinacoside on hepatic ischemia reperfusion injury and its mechanism[J].J
Harbin Med Univ(is /R R R 5 22#1),2021,55:474-477.

Yang L.et al.Echinacoside improves liver injury in obese diabetic mice by regulating SIRT1/PGC-la
signaling pathway[J].J Med Res([% %7 51 4% &),2020,49:85-89.

Tang FJ,et al.Effects of echinacoside on liver lipid metabolism in db/db mice[J].China Med Herald(* [ =
245:4),2017,14:19-23.

Lei Z,et al.Effect of echinacoside on the protection of acute liver injury induced by concanavalin A in mice
and its effect on extracellular histones[J].Med J PLA(fi#f il 4 25 22 2% i%),2016,41:97-102.

Jia Y,et.al.Echinacoside stimulates cell proliferation and prevents cell apoptosis in intestinal epithelial
mode-k cells by up-regulation of transforming growth factor-betal expression.[J].J Pharmacol
Sci,2012,118:99-108.

He WIJ.The Research of cardioprotective effect and mechanism of echinacoside[D].Nanjing:Nanjing
University of Chinese Medicine(F i{ H 5= ) K %%),20009.

Yang F,et al.Echinacea reducing the cytotoxicity of H»>O, to cardiomyocytes by regulating Nrf2
expression[J].Chin J Emerg Med(H [E # [ ZUiF),2017,26:2078-2082.

Ni YJ,et al.Echinacoside promotes mitochondrial biosynthesis and inhibition of myocardial apoptosis by
up-regulating the PGC-1/NFR signaling pathway[J].J] Xi'an Jiaotong Univ:Med Sci( 7 % 32 il K 2 R : =
2£h),2022,43:607-611.

Huo YPet al.Echinacoside improves immune function of aged myocardial infarction rats by regulating

17



57

58

59

60

61

62

63

64

65

66

67

68

69

70

JAK1/STAT3 signaling pathway[J].J Immunol(%3% 22 7% i£),2020,36:676-682.

Cai H,et al.Echinacea attenuates myocardial ischemia reperfusion injury by up-regulating miR-34a[J].Chin J
of Evidence-Based Cardiovascular Med(H B fi iiF 0 I %% 2% 2% ),2018,10:739-742.

Zhao Pet al.Protective effects and mechanism of echinacoside in sepsis-induced cardiac injury of
mice[J].Chin Heart J(0MIE 2% ),2022,34:623-631.

Wang Y.Effect and mechanism of echinacea in the treatment of spermatogenic dysfunction in
rats[D].Yanbian: Yanbian University(ZEi K %%),2020.

Zhao DH,et al.Therapeutic effects of echinacoside on lead acetate induced dyszoospermia in
mice[J].Shanghai J Tradit Chin Med(_- i 5 24 44 7£),2018,52:83-86.

Hu B,et al.Effect of echinacoside on pulmonary vascular remodeling in neonatal rats with hypoxic
pulmonary hypertension based on Akt/ERK/NF-xB signaling pathway[J].Chin Tradit Herb Drugs( #' &
#7),2022,53:7449-7454.

Liu Y,et al.Preventive effect of echinacoside on vascular endothelial growth factor of rats with hypoxic
pulmonary hypertension[J].Cent South Pharm( /i #j2%),2016,14:263-266.

Liao M,et al.Protective effect of echinacoside on myocardium in db/db diabetic mice[J].Current
Biotechnol(A= ¥ A fi€),2022,12:129-134.

Zhang X,et al.Protective effect of echinacoside on lipid metabolism disorders in cardiomyocytes of db/db
diabetic mice[J].J Med Res([& HF 5T 4% %),2020,49:87-92.

Mao YlJ,et al.Effect of echinacoside on proliferation,migration and angiogenesis of human retinal capillary
endothelial cells induced by high glucose[J].Recent Adv Ophthalmol(HR l#7 i3k f§£),2022,42:272-277.
Morikawa T,et al.Acylated phenylethanoid glycosides,echinacoside and acteoside from Cistanche
tubulosa,improve glucose tolerance in mice[J].J Nat Med,2014,68:561-566.

Tang FJ et al. New advances in the pharmacological effects of echinacoside[J].Chin J Diffic Compl Cas(%t X
I 24 £),2016,15:1300-1303.

Xu SS.Effect of Cistanche Herba and echinacoside on the regulation of T lymphocytes on
osteoblasts[D].Guangzhou:Guangzhou University of Chinese Medicine(J M H [ ) K %),2019.

Li F.et al. Antiosteoporotic activity of echinacoside in ovariectomized
rats[J].Phytomedicine,2013,20:549-557.

Li Fet al.Echinacoside promotes bone regeneration by increasing OPG/RANKL ratio in MC3T3-El

cells[J].Fitoterapia,2012,83:1443-1450.
18



71

72

Xiong WT,et al. Anti-hyperglycemic and hypolipidemic effects of Cistanche tubulosa in type 2 diabetic db/db
mice[J].J Ethnopharmacol,2013,150:935-945.
Duan XY,et al.Laxative effects and mechanisms of echinacoside on constipation mice[J/OL].Chin Tradit Pat

Med(H f%2):1-6[2023-08-08].http://kns.cnki.net/kcms/detail/31.1368.R.20230327.1631.004.html.

73  Wang SS,et al.Echinacoside improves hematopoietic function in 5-FU-induced myelosuppression
mice[J].Life Sci,2015,123:86-92.

74 Dapas B,et al.Immunomodulation mediated by a herbal syrup containing a standardized echinacea root
extract;a pilot study in healthy human subjects on cytokine gene
expression[J].Phytomedicine,2014,21:1406-1410.

75 Ding H,et al.Effect of echinacoside on monoamine neurotransmitters in hippocampus and cortex of rats with
Alzheimer's disease[J].Chin Pharma Bull(H [E 2 2L 2% 4)),2014,30:1564-1569.

76  Hu Z,et al.Experimental study of berberine combined with echinacoside on the senescence of human brain
glial cells[J].Prog Mod Biomed (A% A= ¥ 433 J#),2021,21:2406-2409.

77 Vermorken Al,et al.Bowel movement frequency,oxidative stress and disease prevention[J].Mol Clin
Oncol,2016,5:339-342.

78  Kaji N,et al.Nitric oxide-induced oxidative stress impairs pacemaker function of murine interstitial cells of
Cajal during inflammation[J].Pharmacol Res,2016,111:838-848.

Yok F: 2023-04-04 B HM:

BEEUH: EFEAPRTRIE (2022YFC3502203)
*EE1FEE Tel:18418133198; E-mail: m17602930509@163.com

19



	db/db糖尿病小鼠
	db/db小鼠
	毛细血管内皮细胞
	大鼠
	db/db小鼠
	MC3T3-E1细胞
	便秘小鼠
	人骨髓细胞
	健康受试者
	AD大鼠

