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[Abstract] Rhodiola rosea is an herb or subshrub plant of the genus Rhodiola in the family Rhodiola, growing
mainly at high altitudes and alpine zones, with tenacious vitality and low oxygen tolerance, and has been widely used in
aviation, aerospace, military medicine, sports medicine, and health care in the past, with positive efficacy. Salidroside (Sal)
and its glycoside tyrosol are the main active ingredients of Rhodiola rosea, which is the quality measure of Rhodiola rosea.
It has been shown that Sal acts through multiple pathways such as adenylate-activated protein kinase (AMPK)/nuclear
factor-xB (NF-kB)/nucleotide-binding oligomerization domain-like receptor protein 3 (NLRP3), phosphatidylinositol
3-kinase/protein kinase B (PI3K/Akt)/mammalian target of rapamycin (mTOR), and ¢-Jun amino-terminal kinase (JNK),
extracellular signal-regulated kinase (EPK) and superoxide dismutase (SOD) to inhibit oxidative stress and promote
mitochondrial autophagy, thus exerting its unique anti-peroxidative effects and providing new preventive and therapeutic
approaches for oxidative siress-related diseases. At present, Rhodiola rosea extract is mainly available in oral dosage
form and intravenous liquid dosage form. According to the existing clinical applications and animal experiments, it is
proved to have significant efficacy in the protection and treatment of the cardiovascular system, respiratory system, nervous
system, liver, and other organs, and has therapeutic effects such as anti-tumor, anti-virus, and immunity improvement, with
good safety and no acute and chronic toxicity, and has a wide range of clinical applications. In this paper, we review the
research progress of pharmacological effects and molecular mechanisms of Sal in recent years to provide a reference for
clinical application of Rhodiola rosea in the treatment of multi-system and multi-organ diseases.
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L1 GRYMAE N B SESE SRR EREAL - N R 2 Sl koA
FEREAL (atherosclerosis, AS) FYRIARIRASFIPEHE R , b
W B 391) P B4 AL BT 5 E TG 2 (Tow-deensity lipoprotein,
LDL) KAE AR, SERUESE, Sal 7l i 5 AS /N 3230
JkIRET K, O30 5% AS /N BT e 7K A S TE T B Ctotal
cholesterol, TC). = H (triacylglycerol, TG) 1 LDL, [R]H
RSB EREN (high—density lipoprotein, HDL ) K A/ RL
FEZE AS HERE L HE—FTE R LD 5K LRI A
AL AP R FE R T - o (tumor necrosis factor- o , TNF- o ).,
F 42 -1 (interleukin-18 , IL-1B ). IL-6. 4 jifg[a] 24 FF
3T -1 (intercellular adhesion molecule-1, ICAM-1). Ifl. % 4l
T (a5 B 43 T -1 (vascular intercellular adhesion molecule-1,
VCAM-1) #7KF I T+ 55 1L-10 7KF 5 386 00 4 e H ki 4
1k ¥y 5 AL il (glutalhione peroxidase, GSH-Px) FlI HE ALY
I 4k, T ( superoxide dismutase, SOD) B9 W Tk, FEAG TN — %
(malonyldialdehyde, MDA) (1% & % 5 3870 [a] BY e 22 2 5
R BE R IR N 2 480 Chuman umbilical vein endothelial cells,
HUVECs)JA T, Sal BRI LOR: AR G 1 B 1 R A 2 Fi
fif} (adenosine monophosphate-activated protein kinase , AMPK )/
W I Bk L B 3- % B / 25 W8 B (phosphatidylinositol
3-kinase/protein kinase B, PI3K/Akt)/ N 2 B — A AL A& A Tl
(endothelial nitric oxide synthetase, eNOS ) {5538 %, DLk 4
SZIIRE s IRl i R B H T 1 (silent information
regulator 1, SIRT1 ) - SCKHEFEH O1 (foxhead box transcription
factor O1, FoxO1) #li /- 1 A Wit {7 9" HUVECs %% LDL
P01, Sal i W] Bk OE AMPK BERR AL | 0 1) A% i
R kB (nuclear factor-xB, NF-xB) p65 TR T iR 45 A &
FALLE Y IRE SZ R 4 3 (nucleotide-binding oligomerization
domain-like receptor protein 3, NLRP3 ) RIEATE A SR 22N
W GE , s H AL R (hydrogen peroxide, H,0,) XA B
AN RV 2 FERCHBIRT R, Li 45D UGIE, Sal
S 3ot PR R (cyclic adenosine monophosphate, cAMP)/ &
F1i48 A (protein kinase A, PKA)/Ras [R]JFHE R KGR 0T A
(ras homolog gene family member A, RhoA ME S5 5 %5 N Fe
WELIRE AR T IR ER .

1.2 RO (myocardial infarction, MI) THI AR, LBk /
THUETE ( ischemia/reperfusion, I/R ) 545 : Jin %“%‘é‘ﬂ_} , 2 Sal
Tt Ah B AT REEARCABE A M K B0 UL Vit [] T 1 (MB
isoenzyme of creatine kinase, CK-MB ) FFLIR I S0 (lactate
dehydrogenase, LDH) /K-, #0540 AL 0 38, TGS T RE
W/IVEBEIRL, Liu %0 HE— 3 H45E , Sal ATiES 1L-6,
IL-1B A1 TNF- o BYZIAIRA-FEAG, FF F LA LA . SOD AN
GSH-Px I P, /DO WU AL R PO SAE Y A2 7 BEAT, Sal
P RGN Ak B A0 AN/ R A R T M e 2R
T 3 (caspase-3) iGN 28 UESE (acute MI, AMI)
R B LA B A T, OF 52 B 455 5 I T -1 (hypoxia-

inducible factor-1a , HIF-1a ), HIF-18 FLIlLE A R A K+
(vascular endothelial growth factor, VEGF) 32 7 AMI K [l
O LR I A8 AR e TR AMI 355 252 B IR S5 O 1] 3
180 LA B AE T2 RN 2 S5 A3 L SR A Ty R I i 2 v g G
HEMLH . Sal BT 3 300 AMPK {5 5 38 8% & ¥ Bt N TR
(endoplasmic reticulum, ER ) W 380 FI 2R A S2AR4E FH DL 0
HOe2 O WAL AY TG F I3 UR -4 T S
SR, Sal T EEM T INH] p- WUEETR KEE 1 (inositol-requiring
enzyme 1o, IRE1 o) AR 1 RNA AN 5T R (protein
kinase RNA-like endoplasmic reticulum kinase, PERK ) il 4
W AR [ B I R 75 1) ER IR, e Bl
Sun % ITEBFSE S Y, 2 Sal FALFRS B T 1 Bel-2/
Bax FU{EF IR, PRI i ER RO S A 400 12, T R
SEIRIT DL UR U0 VB TERE A

1.3 BIPRS00 J15EM (heart failure, HF) 735 S0
FHEST (Ca™ ) M3, B9k Ca® W RIILZE N (sarcoplasmic
reticulum, SR) Ca® 77 % 34 Jin, 5 8.0 B WUAE & s 1] iy
Wi 3 1R IR & O HERH . SR/ER Ca™ JRH =5 IR
(sarcoplasmic reticulum Ca*" ATPase 2a, SERCA2a) 7E.L I
FER TGRS SRR T HE T Ca™ iy ALEEE 51O AL
GANET SR DI RERE . 2205 KIAYT IS Cavl.2 Fl SERCA2a HY
{51d RNA (messenger RNA, mRNA) 3% 1", Mkt
13 B E R A RE (action potential duration, APD) FE
T A T B (early afterdepolarization, EAD) ST 5. A
WFFERIT, HF 4 bl B s B B 7 8 Kvl.5 mRNA 5%
KPR, 2083 5 T S LR A B s T L
S R AR 220 55 0978 SR B3] (effective refractive period,
ERP) Al APD, 0% [ B0, L O R R R A7
F MO AH (ventricular arrhythmia, VA) 5 9801 8% )
FHIC, O ZE L ATE i & VA PG e EER . e
BAPR TL-17 n] g5 S SR MU JUE BT Ak 0 M 5 AN R, L
TNF-o , IL-6 Al [L-1B A& Tl K 7315, I p38 224
A8 O mitogen-activated protein kinase, MAPK) F14H
MM S V817 330 1/2(extracellular signal-regulated kinase 1/2,
ERK1/2) % . £L35% IR Sal ALSE ) b3 e i 25 A%
IL-17 7K b0 2 £ AL RO LA LR T AR e
RO IETIRE

2 IHEHRME RS ERHRIFER

2.1 BUAARAERT : OC T IMAR 0 #2825 W 2 Ml s 32 B
TR T R gD B R Y B R 2 R AR R AT
AR K B S A 5- 52 6 B% (5-hydroxytryptamine,
5-HT)7KF-, HACHAE ] Sal 7] KORREARIE 4 TNF- o 1
IL-1B %k, Chai %5"° %3, Sal 3@ it P2X7/NF-xB/NLRP3 4
ST ORSGENVARAE , FlAd/N THE RNA (small interfering
RNA, siRNA) @& i NLRP3 % D L2 3 3 0 Sal X 4 7 11
e 58 S L AR R T o B Jo e 8 e T A5 O RO 3L
T G, LLRR AT IE G YR e - AR - bR S
(hypothalamic—pituitary—adrenocortical axis, HPA) A1 B/ Jik
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FRETIOTAE A B E BB B 3R R IR 45 e 4 ol ok
J5 31— AL A (NO) 7= A= L ME SR T i85 , ek /b J Joi et
BRI, N 3 fE 2 E 1 (stress-activated protein kinase,
SAPK) /e-Jun 23 K Ui 18 fili (c-Jun N-terminal kinase, JNK)
I p-SAPK/p-JNK J& T* MAPK, /2175 1< S 00 A1 7 46 5 1)
Panossian %5 & B, Z2 U FHLT 5 KA Sal 3T AOREL, 3L
p-SAPK/p-JNK 0 IfiL % 7K -7 P B O 5 TP R AN AL
UESE Sal FILLS KA PR AZ AR T 16 BRAGINE ] . Wb,
Sal AT 3 A 1IN LT S A oM e TR 20K L H e R
M8 AT (brain-derived neurotrophic factor, BDNF) £k
HAB IR E FRHL 5 LD R PRSI SHR-5 X
Iz v BEARRAE B LA 2 PR S A

2.2 PLF IR I ERIG (Alzheimer's disease, AD) : 7F 2 Jifi /K
B AD [ E MR A B KA ANIURY, %
SN BCE AT I 28 R BELRT B 28 R ET 4445 (neurofibrillary
tangles, NFT) JE R, Hort NFTs 9 3522 5202 2 FE BRI K tau
BB B BRI 22 (paired helical filaments, PHF), 3 5%
F W1, Sal 76 AD L A5 84 rb a3 i 9 PI3K/Ak {5
S IR N BRI T A B BRI R Akt BERR L
IROF- AR AR ) 22 DR 5 1D PIBK/AK 3 i 9
BUR e, W FLBI Y R 08 R MU 1 (mammalian target
of rapamycin, mTOR) IR IKEAE AD AERI R -, Sal X %8
fil 5544 AT RE PV 5 mTOR 55538 % i i e L ik
PI3K/Akt #45 A9 AE LA 5C ; Sal 38 Al il it F iR p- 4 A il
% B -3 B (glycogen synthase kinase-3 B , GSK-38 ) I T 1
p-tau DAV tau 75 5 R SR8 ) e 2 AR Rl 280 Bk
WAL, AD B35 L p 22 3R AT M A2 T R A B B
AL OK - TH R A7 G, LG5 B2 i 2 T i e 5 M4
Sal 38 32 0 B 4A AL T B 4808 2B 1 (thioredoxin, Trx). IfiL£L
F N -1 (heme oxygenase-1, HO-1) il & AL ¥ if R 2
M1 (peroxiredoxin-1, PRX1 ) AR PR 22 50 0 52 A AL T
Panossian /:f(f-[ mﬁﬁ\lﬂf% , Sal °] I 1 =4 A LAY 6 A
(ALOXS5AP. DPEP2, LTC4S) #ik, R W HTE AD J/47
BAW AL

2.3 HLWA 4 75 95 (Pakinson's disease, PD) : Sal A {5 47 48
M e 32 6- ¥ 3 £ 2 1 (6-hydroxydo pamine, 6-OHDA)
09 40 B 7 P I R AIR pSer-129- a —syn 7K -, B 1F 22 5 p
1% & 5% AL W (tyrosine hydroxylase, TH) BH 4 #it 28 50 5 & 7™
AR /0N B i 1R 1 5 5 O 2R 1 TR R O U 1
(phosphatase and tensin homologues-induced putative-kinase 1,
PINK1) /Parkin it Z 53 S8 5 ' 2 [ % (dopamine, DA) #f
ZICER SRR TR TR, T Sal B0 T SRR 5 A 1
Parkin (3552 (3 S 4 A b PINK1 1 Parkin (94235, 1- H1
Hk -4- FRBL -1, 2,3, 6- PUAEEE (1-methyl-4-phenyl-1,2, 3,
6-tetrahydropyridine, MPTP) VE N £8 BLARIT W3R 12 2 45 1

AR B A S S ok A A 287 ) 1- TR -4 R g
(1-methyl-4-phenylpyridine, MPP) 5 S F#X DA #h & ocaEdE,
FEA ATP 7 2 3548 i3 P 48 (reactive oxygen species, ROS)

TE B, R L P9 37 5 Ca™ O R Sal il i PIBK/AkY H 5L
4 WS LS -3 B (glycogen synthase kinase-3 B, GSK-3B )
A% LR Bel-2/Bax Y HLH, I caspase-3 | caspase-6 il
caspase-9 {7 1k, A3 2 b5 1E MPP 75 S 09 20 g 98 1=, e 2>
ROS {1977 £ RGP AR IR 7O RETC, Wk 25 A MPTP X i
BRI 2R VR, RIS BELLE MPTP 52 (432 B4 2R AR A i
AR TR0 5 2D WFFE B, TN B4Ry PA BERRZEICTE
PD il MPTP Bk B %5 5 R Az As e o,

2.4 R HR R 2 22 55 (central nervous system, CNS ): 7E CNS
P, EALNHOR O ZA R N R, ROS i3 A — AL A
&1 (inducible nitric oxide synthase, iNOS) RN A & AL AT
SR AN T, o BE A A R TR S L s 2 e . T Sal
AL 3 o PO 1R AY PI3K/Ak 38 % DS I mTOR I p70S6K
55 %% 5, JF % 1 MAPK 119 3 #hWE A (ERK ., JNK, p38) J
PINK 1/Parkin 3 #% L0 i 4t 2 40 B 08 7, 3005 A% 1R 7 2 A
7 & F 2 (nuclear factor-erythroid 2-related factor 2, Nrf2) 12
T PGB P DI-1 2k LM E AR Sal
i st B 37 47 5 38 % Notch/HES-1, PI3K/Akt, MAPK il
AMPK/Ntf2 41 il NF-xB 30 B, 0F i 40 1 9 Ak 1k 9 5
7 D SR o

2.4.1 PG atEsm A (acute ischemic stroke, AIS) :
Bl bk B FE FBE A S ALS 14 32 2 AL, fe ¢ B v e B
(brain blood barrier, BBB) $ii{5i. 154" BBB 14 JCEELE T4
H 548 i (matrix metalloproteinases, MMP) 351k, H
B L2 EW] Sal 7EH A HFER 2R . Nef2 2 501 UR 0,
Sal A i i G Nef2 Btk HO-1, 9 BPTA L R
W TG (antioxidant response element, ARE ), 41 GSH-Px . GST .,
SOD 25415 ik e L) 164 28 (37 RHE 48010 R 8P R 0
ARG R IR, ALS J5 i 20 4 b 23 S R e B sk T, 51k
Ca™ #fFk. Sal W] 38390 Bel-2/Bax [ 8 (1 434 B I A%
p53 K, Wi B Ca™ I TRIT FEARIE DA CAT X
W2 TR TR A R R 2T A AT S
WS R, Sal AT REE T AkV/GSK-3 B iRAZIM il S W 1 A
T 5T 24 P A R 28 J SORIR B 1, 1A F 5 A i Bt
JeAH M2 /N R AR MR AL B35 B IARE

2.4.2 A7 A 45 M I B 495 (raumatic brain injury, TBI)
TBI ] 5 A& A 28 TCHE T . LA TR 7K b, S 8ok K vk 21
ZUPs o £ 5% K AT 3k 400 o) Ak 240 O A 37 P A 4 L
(mitochondrial permeability transition pore, MPTP) [T, Dk
IERLIRRE Y ST Ca® e BE 1 22 I LR HE E FR AP PR . £
FRIE A @ L AP MDA | AR 2T 40 i 42 1% & (erythropoietin,
EPO)., HIF-1a S04, F 88 NO | SOD S5hi Ak
WK, i ) AT 4 A P 5 103, R o i 2248525 Sal
AT I Bel-2/Bax 1 Akt BEFR AL , #0036 Th 2 23 ph 82
AN T, AR ORI S8 B, X 2 0 K I 2 2LURAT ol
ZRAP e

3 XFEIR R GHIRAE

3.1 RYF sk (pulmonary hypertension, PH) : PH [y
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R 3 2RI i VEGE FN B 40 4 5 52 14 fli-1
I KDR ARAE I, 03500 B 20 P e s 1t 65 2 R o 20, B
LGP HAATIEA O E LRI W . LLR R 2G5 w50
SRR B4 fli-1 1 KDR IR RRAIR, P4 B2 028 B 1Y o
ZL5 R A ] 3 3 BT /N3 KA RE B 1% VEGF 33K AR =
JEUP Rt s Bk 5 7 Chigh altitude pulmonary hypertension, HAPH)
KBt s ik (mean pulmonary artery pressure,mPAP),
WL A o LR, B i I A0 £ b B AT 4
il 20 A S 1 D1 A SR A0 AR A, O i e B
R MR R B B TR AR A PR By L i SR B i Sl
JK-F- 5 LA i (plllmonary artery smooth muscle cell, PASMC)
T RN AL 2 R P AR NI BUL Y & AR
TAEE -L- PR, I et A R A B AR S O
K Y (peroxisome proliferator-activated receptor, PPAR vy ).
TEEAR I 1 5258 3B(microtubule-associated protein 1 light
chain 3B, LC-3B). AWEAHICEED 7 (autophagy-related gene 7,
ATG7) Fl 13 p62, L KR 36 1) LKB1-AMPK {553 i
Wl g
3.2 RIS NG AT R, 28 Sal TR BAT A R0
i PM2.5 5 51 Ca™ 2 IL-6, [L-1B . TNF-« | 8- J53E
Mt 42 & 11 (8-hydroxydeoxyguanosine, 8-OHdG ), 4- ¥ 5k T-
K (4—hydmxyn0nenal, 4-HNE) 1 &4 5% g nit ne (pyridine
chlorochromate, PCC) f 7K Tt 106 %6 40 i 08 T A0 G S H
BT IAE R 5 A MR, £105 K M 48 s MR R R4
Ji P g v (4 %R B T 4 1 (helper T cell 1, Th1) /KLU
W Th2/Th1 804, [ I FAEAR Th7 7K SF- LA il A OC 98 5E
IR BE—2DWFTE I, LU R I FE KA T i
W7 i PR P19 T (g 2 P RS 288 [ e g 4180 0 L 97 AU T
ST L SEARL . ORISR . miR-323-3p TEB i
TSR /N BB RL TR 3638, 28 Sal A BHEAT & 254 i
NF-kB F1 p38 MAPK 4k, LAV /b 58 RE 40 R I B AIK i
KEHE (immunoglobulins E, IgE ) L4 1L-5.11-13 . 1L-33 .
COL- T F1 COL-TN /K-, [E] i Al 336 7% miR-323-3p ik, I
REERAR/R T Sal 15 - AMEEG 254 9 B R E
3.3 VAT Ak & 5 R W (acute mountain sickness, AMS) :
AMS WA Sk | S | M | 555 1 A G o 5 i f
S PH, J5 BT 3 J5 Ay ey Bt K i BB ST 45 2R R
L5 R VAT HIF-1 5 5 38 #% ok LBy AR YT AMS, H 2L
S RN Tk M KB FH T B IR HIF-1 o (149 32358 AR AIG K Bl
LR LU R R BRI R DR M) T BN PAP RIZE B TR
(left atrial pressure, LAP) FF i . mPAP F1 7} 3 30 ik i 7 &
(aortic blood flow, ABF) TR fL 2 ook, & 715 K
N2 ALK B FITE S A LA 4 SR ALK S e il |
WIBTFA IR - TR B 1 77 T A P A T A
4 XIFFRERSRIPIE R

WP B, HeSZ R A ARG PERR T AT A8 8 AR St
MAFECHER RS RE >. Sal AT T 30H AMPK LU B
HE A EAFE I 1 (thioredoxin interacting protein, TXNIP )/

NLRP3 {55, {12 7k 0 40 it 40 431 IR+ (macmphage inhibition
factor, MIF) & 4% Kz FC T Ui it Ji s 1 e R Joie £ st A i 20>
O 105 JEF /0 SRCRTL PR R I 28 2 e g i o O AR B 2L, A
ROATT RN P i 105 1R S o 20 5 R AR $a By ] 3l ik e
1% p62 14 3R 31K AK Pl 20 5 1 W A OG 1 B W AA il 2
SCRLLFR M F Sy 2 —, A58 2 FEAR IL-6 . TNF- o il
caspase-3 /K038 IR 0E | £F e AL A4 IR T, 280 5
miRNA-6881-5PmiRNA /KA A 5. Sal i 40 Notch
5 A HFE R Heyl . Hes1 1 Hes5 22 34 K 410 i T 20 fifd 98
(hepatocellular carcinoma, HCC) A5 F5 . tLah, Ak
(CCL,) ] B FATET AL FATIRGE , 15T CCL, i Sal Tl
AL FRAT R R AR R4 % B (aspartate aminotransferase , AST)
TR & ik % 2 fiti (alanine aminotransferase, ALT) 915 ¥4, I
I JE 40 A5 R 20 ML 1 5 Sal 6 T 3E R I CCL, 7R/
BRUFF A 4 2,32 P4SO2EL Al NLRP3 S/ MA LIS I 23k
X 2 PRI S AR AR 2

5 HBhEIER

5.0 b FLHR S A0 M 0 AR R - LM R Lo VR T R WL
(R 98 RE 28 Y, Ao 2 1 2L g s 051 rh ME R 24K /B
(estrogen receptor o/, ERa/B ) £ BEYE, TG #1 TC KT+
T TR & AR B ST SE R R 2 T R R I, M
FAG TR RALLL 5 R RE A A /N BRORIR Y V14 ZLAR
T 2R I AE AT RS (B 2 BOE R AFUIRE [ R st
T2 B - MR EE L A WNT (555 5, KR
LLR RSB FUMRIE T ER o 1R%% ST REAIR, DR
I B - PR 1 % s P, A T/ e 200 e A g
BRI IR S BRI, 20 5 K S BB EARVE 9 ER 07k
FRAE FIRVE . Hu 282 45, Sal T Rl i T 9 & 1)
PRI R 4 (eyclin-dependent kinase 4, CDK4 ) FI4H i J#]
W H D1 R LIBEHEE ER FHYEAIIER GO/GT 1, Bid i T
JEAHNEEIH A 1 B1 R Cde2 LAY ER BIFEAAY G2/M 35,
AT 22 F7E B LR T 3% 5 T Sal 5519 p27Kipl A1 p21Cipl
TRV TH s T e A COK SE MR —R 2 ST Imge
FW, Sal Al VEGE 8 HAEFLIE A P A9 3k, AT
il ER BAPEAHAL A A= 47 L IERS RIS A= B Ak, 205 R 1Y
KB AT R IR SR A6 AF T i A Y HIF-1a F1 HIF-2at,
SETMH MCF-7 SUBEAIRE 7

5.2 R 400 A5 FH + Sal A A R 94 Noteh {7538
{5 PELLFEAR ERK1/2 38 % S R W HLAR MMP-2, MMP-9 71
VEGF BT TE, il I an i i rh R f 2 . S8
WESE, Sal 38 1 B AIC i 88 0 i 71 Notchl . Heyl . Hesl. Hes5.
Snail FIFE A -2 (cyclooxygenase, COX-2) kK-, I
AR HE E- B R0 093 AR I R IR . Sal i
AL gk U Irel . pPERK I ATF-6 415138 %175 % ER
JSE3, RIS Bel-2 1 Bax A A 1232 AN IR A 8
P, BRS04 {55 3m B, IR A ARG . A AR
WFFTUESE, ER B A BY T Sal 75 5 HCC 40 -, HIA &
T BN R S AR RS AR AR I A AR A, R T DA —Fif
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PRSI RRL T
5.3 XA AN AR - SEORIE S, 41 5 K a] LI i AR
iNOS., COX-2, TNF-« Fll IL-10 AYF3A, $21 Bel-2/Bax HUAH
JEBH Y A549 41T GO/G1 ], FEAIR eNOS Fil VEGF KAL)
SR /N i 958 (non-small cell lung cancer, NSCLC)DS:O
NS IX B A B 4R 5 2R 1 Mzb1 7 R T3 1 [ DNA
e FH LA AT TR 14 ek e 1 ) S D, 7T BE 2 miR-103-3p (19—
ASTETERE S Zha 250 SE 52 Sal A58 3 T 5 miR-103-3p
HIZKAFIRS Mzb1 (9 ZhRE , ST NSCLC 240 i i 3G 78 Fni%
. Sal i Al 3@ ik 8 NSCLC 41 fifd 2 H #Y miR-195 F2ikFH
B Akt FN22 242540 2R IS (mitogen-activated protein
kinase-kinase , MEK ) /ERK {Z 510 i & 5 HAUREM . 1Ak,
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