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Anti — tumour Mechanism of Astragaloside IV and Its Research Progress in Lung Cancer
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Abstract; Cancer is the second leading cause of death worldwide,and lung cancer is one of the malignant tumours with the
fastest growing morbidity and mortalit and the greatest threat to peoples health and lives. In recent years,the research on active
ingredients of traditional Chinese medicine to prevent and treat tumours has become more and more in — depth. Huangqi ( Astraga-
li Radix) is one of the commonly used anti — tumour Chinese medicines, which has been used in medicine for more than 2000
Astragaloside [V (AS - V) is

one of the main active ingredients of Huangqi( Astragali Radix) , and modern pharmacological studies have shown that AS — [V

years,and has been regarded as “the most important medicine for replenishing Qi and spleen”.

has anticancer, anti — inflammatory , antioxidant and immunomodulatory effects. This paper reviewed the research progress of AS —
IV in lung cancer by collecting and summarizing the mechanisms of AS — IV in inhibiting tumor cell proliferation, inducing tumor
cell apoptosis , inhibiting tumor cell migration and invasion , suppressing epithelial — mesenchymal transition( EMT) , regulating au-
tophagy , modulating immune response, alleviating toxic side effects during tumor treatment and enhancing sensitivity to anti —

tumor drugs. The aim was to provide a reference for further research,development and application of AS — IV in order to support

its clinical use.
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B, HEME R R B, FORE, B A /NLA R . — B
BN . B SFH I CRIK R E TR, £ 5
TRMEC BiC B A L R TG TR . AS -
V2N P 4RI R R B, A b PR e b fe i
A HATF S BFITIESS AS - IV AT ZRMIAE RO
ST EAEVE R, O A L SR RS RE
HAE R E N AN AS - IVl /5 B AH 3¢ 09 & P9 1
G, NG AT , LU R i — 2B WF 5 T 2 Al R Iz P 4 A4t
S, EE L E A I BT B A
TRt MR TR RV, B R R R REEY R, 2
WHHESK S B M FEEIRZ—. AS-NEH T2
AL AT i G A AR 2R TR 1 M A M T 3 R
PO 25 R s B IR S I RE . AS — IV AL R4 UL
T XXXV 1

2 AS - |VHiBhE1E AMLE

2.1 TRy 4%

VFZ 238 R, AS — IV AT 410036 fib 968 240 Ja 3% 3 L 2 28 M3
AT MMEANEIAT . SUN P % 5y 3200, AS - IV A % &
WA 1S i CRC 48 B e 240 e Jl 303900 i 2 1 p21 19 3R3K, 15
L A5 5 48 T SR VR T Rl R AR 2R G B ( Poly ADP —
ribose polymerase, PARP) | 24 fiit /) 2} Bt K & B ( Cleaved —
Caspase) —3 Fll Cleaved — Caspase — 9 [ &35 ; 34 il CRC 4 fifg
Bax/Bel -2 L&, Mife st CRC 408 T, 7 il CRC 40/
B, HU S %15 it PRy S SE B uE W) AS — IV Al {2 55 3L R A
20 e FF R B R TR 3% W A S L RNA 1 (' Thyrotropin
releasing hormone degrading enzyme antisense RNA 1, TRHDE —
ASL) [ 3k, DT 0 0 2L Bt s 40 e 35 78 5 a2 8%, QIN C D
sl prax S2iy  AS — IV AT 40141 % 19 1% B4 B ( Protein kinase B,
Akt) FbH 5L A BV B % B — 3B ( Glycogen synthase kinase 38,
GSK -3B) WyBkER 1L , 75 Akt/GSK - 3B/B - catenin 5 518
B IG5 HCC ZUHE P E - cadherin ({33, 2 B R) 78 BTAR
& N - cadherin | vimentin .o — SMA £ Slug 1235 ;800 E -
cadherin [ 7 [ /K V-, {2 2 LA 40 M I L ¥ AR B8 157 40 g ) 17
AR TN B BRI B 47, AT HCC 28 g iE
BRIRZE . 25 LTk, AS - IVl 38 i 2438 i & ¥ Hs 5 b
Jo A RO T, 40 ) o i RS 5 (R 28 BT A AR
2.2 MRERZWE W

FI/ & - 12(Interleukin — 12, TL - 12) FIA g 2 0 2R 40
Jid ( Dendritic cells, DC) A\~ A4t -9 76 97 v (o T 1% R 8K S 28
BB, GUO H % SR WT, AS - IV AT LA i 23 DC ik
PR S D RE LA IE I R PR 40 M K+ L - 12 ROk 3
3R DC 5 S EH A I A0 SMMC - 7721 (905 Sk i i 754 T
R EL 4L ( Cytotoxic T lymphocyte, CTL) 4 g #5544 . LIU F 20
TF9E & B, AS — IV AT fif M2 5 240 Jif0 AH G 56 RS 2 BRI 1 (Ar-
ginasel , Argl ) \H M2 {4 1 (Mannose receptorl , Mrcl ) A 4 i
HEMRBACE TR, 0 M1 E B0 AH G KR E IL - 12,
S8 —F AL A & i (Inducible nitric oxide synthase,iNOS) &
AHNE A B FRIR KT 2 A, DT B e AR M2 I s 2 i 35
TIFREY CD206 (13235, 350 M1 B 41 i 2= 1 Ar 25 4 MHCII
HYZRIR T EL R M ) M1 SRS AR AL st AT AR Ak AR R R 7
B ( Transforming growth factor B, TGF - B) . 441 Z% - 10 (Interleu-
kin —10,IL - 10) £ 1fi. & P Jz 42 4 7 — A ( Vascular endothelial
growth factor — A, VEGF — A) ByHt 4 R 7K1, 38 fin i g 20 21
v TP (Interferon — vy, IFN — ) |IL - 12 FIEIRIEN T - «
(Tumor necrosis factor — o, TNF — o) F{E % A T /K F. H I,

188

AS — VAT M2 5 W20 AR A6 A 58 i SR 5 DA & A Bt e g 1
Mo Zi b, AS — IV AT 2 38 757 8 505 AH OC 4t i 4 48 B i
YEM
2.3 xHUREE 2 d o 1R A

ZHENG Y %" HF5e R B, AS — N AT R A28 E Y,
%% p38 A 22 28 i 2 1 B ( Mitogen — activated protein ki-
nase , MAPK) {5515 40 SME 5 P37 i i ( Extracellular sig-
nal - regulated protein kinase , ERK) 1 ¢ — Jun N 7K i i it ( C —
Jun N - terminal kinase , JNK) [g#2 {k , 345 /Ns2 & 1 1 ( Caveo-
lin =1, CAV — 1) F23k , By 242 B ) ZL AR A8 19 Ty Uk .
XIE T 22 fF 55 2 81, AS — IV Al {ff NOTCH3 [j mRNA F1%& 4
F38 W E AL, 3NS5 E A AN M X% ( Cisplatin, DDP) () 4k
RN, QU XY ZEHFIEFRWI™AS — IV AL AT 3 iR 46
MR T R M A A, d AT SR DDP 755 1 22 25T 2 A DG 2R
H 2 ( Multidrug resistance — associated protein2, MRP2) 3 ik, )
T4 5% DDP (4 e /6 . ELAT B 2RI th DDP 5 i L
TR 2 FOKOF- T8, A B TAERRIE R 095 DIk, s DDP 4]
B, L5 LTk, AS — IV AT 1 5 i 96 20 i )47 i 908 24
YIRUREE: , PR IE BT e 259 R HE R
3 AS- IVHRhEIEALH

WANG 7 %2 5L ) 4% 25 A% % AS — IV 4L il 4 F AL
AT 2047 , 75 1 4528 : AGE — Rage {5 5l i \TNF {5 5 Jd #% |
PI3K — Akt {553 JH 55 %15 2] 5 4 & 4, 3878 AS - IV Al B
TP G e R G, W SE S, 38 5 HIRHT R0 B AR
JRAA RS A, & 4 T UM e 2 R A VR P L 2R W AS — IV ATl
i 2R 2l R R E

WFFE &I, AS — IV AT LUTE 2 10034 il 9 240 e 4 32 B AR
22,4 R ANAE - () SRR AL, AT B R AN T 40 LA
G FE IR, T B W LA B b R Ak T SR 40 ok 50 el R4 &
ERAR RIEHUMIEIRITE R o ASSCRT AS — IV R #5450 it 16
BARPLHIE—ZRik . W46 7T XX 2,
3.1 3] i 4n B g 7R

SRR 2% BRI R, AS — IV A2 AT W 20 R 1
BT, RAFR AR QA il 54 S 9% PRl - 3 ( Signal transducer
and activator of transcription3,STAT3 ) ¥4 5351, 1] p — JAK1 |
p — STAT3 # [ 3k , NI 1857 JAK/STAT3 {553 [
T A MR TR RS o SR 2R BT W, AS — IV AT A
Ki67 F048 5 20 i A% i I ( Proliferating cell nuclear antigen, PC-
NA) [3R3K 7K, T Caspase —3 Al Caspasse —9 [ FIAKFE,
B p — Akt 193235 K7, DU 38 3 P 45 Ake {5558 B& 410
A549 SPC - Al ZHMEAYEFE TG M , FEAIR AS49 A7 1% 3, e iF
A549 SPC — A1 4IIJA T, XURHAE > BE5E KW, AS - IV 20
() o AR PE I ] AS49 Al AR K GBS | 2 U B A 1 o)
AS49 4l FE ke , (AN TS A RS0 RS FR I, AS -
IV B 388 S Ak 1) 5 AL i ( Superoxide dismutase, SOD) & Bt H
kit 4 AL Y B ( Glutathione peroxidase, GSH — Px) 7% 14, MM
P EA S HUEALT-4 , FEAIR B 20 SR ik R B - 2(B = cell
lymphoma -2, Bcl —2) Z5 [ 3235, $& 7+ B 4t M bk (9 2k P9 £ it
1 x (Bel - associated x protein, Bax) & [ & i, 1 i SPC -
A -1 AR g AR R T, HS ] R AR AR, JTA
LW 2527 fE gy ], AS — IV ] 8 3% il AS49 NCIH1299 il
HCC827 #1fifg %) 3 %, 41 1i] Akt/GSK - 3B/ — catenin {i5 5 i
%, Mo A 5] JE 2 40 B9 Bf 98 ( Non — small cell lung cancer,
NSCLC) ZHiifi A Bel =2 g3k, 5 5k Bax ik, 52 Caspase -3
FA R, 5 AS49 AR IA T, ikl NSCLC 1y & .
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3.2 AP e e ST RS R 2 22

CHENG X D % fif 55 3 91, AS — IV A 41 45 A Jii i A549
A EBFRTE, OB 20 um (1§ AS - VAEEE 24 h,
A549 HAf G J7 8.2 T B, HLAS — IV AT LU AS49 4 i 5
IR B B @ AS — IV AT e 2 0 o0 14 b 990 1) 46 E P9
TGF - B1 TNF — o il IL =6 fJ7KF, W] AS — IV u] fji fi] A549
M JSRE I, AT 40 1 AS49 4 i 228, @& I C
(Protein kinase C,PKC)/#fi i M5 5 875 4 i 1/2 ( Extracellu-
lar signal — regulated kinase 1/2,ERK1/2) 8 I 75 J&@ 20 L A 17 &
kR EEE T «B( Nuclear factor — kB, NF -
kB) MITEALAR M T e 40 B 1 1R 28, S B R 5% %%, 1M E - cad-
herin ,integrinB1 \J& i 4 J& 25 [ [if§ 2 ( Matrix metalloproteinase —
2,MMP -2) Fil MMP -9 {425 [ Fi#0E 52 245 PKC - o {55l
BEAEN I 2 255 5@ B R, AT5E 5 T I PKC - o 38 & 410
A549 HERIfRZ2. PKC - o MR35 T fil & T 15 558 I 4o
ERK1/2, [ )5 & NF — kB &Ktk MMP -2 Fil MMP -9 {4315
RS ASA9 AIAYIT RS FIZZE ™ . AS - IV 5 PKC - o 58 i
M5 AEBO71 \ERK #1555 U0126 \NF — B i 57 PDTC #H
L, BIRERE G MMP — 2 MMP — 9 Fl integrinB1 ({335 7K, 38
fin E - cadherin /K-, AS — IV ol #ili ] A549 4l fix | PKC - «
T, 4] ERKL/2 BERRAL , 4] AS49 4fiJg NF - kB BY7%
1. B, AS - VAT @S 0] PKC - o - ERK1/2 - NF - kB {5
I AN AS49 AR AR TR
3.3 #f# b E M~ 8 7 R # ¢ ( Epithelial — mesenchymal
transition, EMT)

EMT v fiff [ob e 40 f 215 & B2 42 28 ¢, DA A2 3F o i 3
@Y ZHANG L L 252 R gy 68, AS49 H1 H1975 41l v i
TIYu o AR 48 35 52 59 i) 5 ( Minichromosome maintenance pro-
tein 5, MCM5 ) #1140 2 (i £ BE i 1 ( Histone deacetylase 1,
HDAC1) 2 8] (¥ A8 B.AE H IR 1 i 98 (9 EMT 485614 % 1 i
SR, A e A 3% 5E R R 2%, Rtk MCMS (HDACT &5 3R 35 11
i i s £ AR A I (R) #5625, T AS — IV AT LLRH W7 HDACT fn
MCMS 2z [B] AR A P, DT 400 ) s P S0 P i o R A 3
SR SRR IRTE T AS — IV AT LA i ifidg g i A 4, T ik 2
E - cadherin Z&ik , 11| SK - LU — 1 4043 1122808 1 .
3.4 SRR B8 &R HONE
3.4.1 EvE@mpe A E W 4H i ( Tumor — associated
macrophages, TAMs ) B4 5 Jii #: , FL 32 U AN ) i 37 21 ] Bl 08
B IR . B I B AL T AN [ 0 SR e M
YA, AT 7 A A A Al i R, 49 IL - 18 IL - 6\ IL — 12 Al
TNF — o 5, M2 EWEAAE, BA BT R e e R 1R, ) 7 A:
FLA AP F 10 TL - 10 A1 TGF - 1, E #1574 9 5%
FKW L, TE AS — IVASZ0 B WA i A7 % iy 0, AT ik M1 E
Wi MR AR CD16/32 FRIAMG =i, f2 3 B 05 41 i AH SR 1k
A+ IL-18.TNF - « . IL - 12 . IL — 10 mRNA IR R
STATI Bk, AT T M1 KU 5 105 40 i i £k , 334 590 AH OC G0 9%
A& XU F %5 BEge 0, AS — IV X S A sk i B o fig
WA M. @AS - IVAE R il 40 i, 3354 BA 8 1 A% g
TP AR T 2 M AESREE W ) e R feie vhth R 5 BCEH T
FIFER B T ZUMIAN3Z AS - VI RZ I o B ARIE & A 19 B0
PR3, T 5 e R P 0 A R TE R B BT AR . M2
W2 i ST HF AS49 F HI1299 iy 240 Jifd i) 42 28 AT 6 DL A il 45
I, AS - IV B8 T e AH DG RAE, R AIK T TGF - B 1
IL - 10 SF 455 B F I 3k, il T M2 B g 40 Ak AL , A%
T M2 E R A B . @75 1 4 ( Reactive oxygen species,

ROS) 1& L AN ML S f b R HEAE T 1l AS — IV A ROS j= 4
FAT b fE S UEWT AS - IV AT S0 B A0 SR M2
WEANMEL . GAS - IVE A T E v, 56 1L - 13 1
IL -4 7531 B w4 Mo fk o M2 54, 3R 8 CD206 Fi M2
AHOCHE PR R IR AR, 2o 915 AMP 61 1) 25 1 A ( AMP —
activated protein kinase, AMPK) {5538 %30 43 BEL Wt . s 2 e 1)
M2 5% Ak LA i g 14 % e

3.4.2 Tamie T A0 ANM GBI TT B L, BT o0 RS
PE T 40 it ( Regulatory T cells, Tregs) . T i B 40 g ( Helper T
Cells, Th Zi1}f2) (CTL 45, 15 filrfis & 2 I J& e RS S R E)
F RIS W], AS — IV ATl bR A K, 3R TR
/0N BV FFE 8 250 e i 6, AT Ok 2 i g S 0 e e L A AU 32
4, R RE AR T s 32 T CD, T 4 g .CD, /CDy K 48T+ T
0 T FiRg G 1 25 BN 5 B AR B7 — H3 ((CD276 ) mRNA £k
AV AR LA e e e S 8 IO 28 L O, B A1 SR Sk e s R P3
(Forkhead box protein P3,FoxP3) ik, 1l 4% Tregs 41 il bt il &g
TR S o ¥ E AN I B R WL AS - VR
ASCRT LA AL fi 96 200 B 0 5, A P R AIR SR BR AR R G T 4
(Immunoglobulin transcript 4 ,1LT4 ) | 5 Bt ILEE 3 34/ ( Phos-
phatidylinositol 3 — kinase, PI3K) | Akt ,B7 - H3 & [ %3k, M1
PR ILT4 — PI3K/ Akt — B7 — H3 38 [#% #0 i] f0 95 3 3% , 41 ] A
NSCLC HEE . % B, AS — IV AT mCTLA -4,
sCTLA —4 ik, $& 7 CDS T 41 i i) 3235, i % CTLA -4
P e ki% . ZHANG A 2 IR 2R1T, AS — IV AT (A g
Ul s L, W AR PR TR YT I R AR A, dn] RAAE TR A A
AN TV Tregs 7+ F i CTL K15, AS — VAL 3LL - luc - IDO
AT, w5l 2,3 XN 4 ( Indoleamine 2,3 — dioxygenase,
1DO) 2 FH /K REAR , 22 B B) 5] AR 5 /s BRAEL 2R i AS -
IVl IDO il 1 - 3 - D — 6 %F2 (1 — Methyl — D — trypto-
phan,1 - MT) 4b#EAT, IDOmRNA FIEE [ 7K FEAK, AT AT LAE
TR MASEAR CD,” CD,sE CD," Foxp3 ™ Tregs AR A< I 45 % H:
SoREIN T DIRE ; [ If 458 CDy” CDy CTLs F 3 ok 3 58 4092 S
Wi ELAS - IVAHRE 1 - MT EUA T8 0 S AH0BPRIE H o] LA
KA B CTL,

3.5 AT EE

3.5.1 AT AR R EE  HRIERAERT e —E
KUTT 1), B AT 400 40 Ffr 983 1) % A, T i 9400 e 4 M A 3
YANG B 21 gy 200 | Bew ik v 2441l ( Cystathionine — vy —
lyase,CSE) AJ %5 N IEH 2R & F R 40 ( Normal human bron-
chial epithelial cells, NHBE 21 it ) 41 it 5 5 H B K 3 B S i
NI R A: B W, 250 B HE F BRI AS - IV B 57 2 5
AEFRJS , A0 HE P B IR 1 VA R G Ei 0, A A A
SEAEPERG N, N B WA AR BRI AS — IV IR YT g i ML
AS — IV DLgi L fitig /s A pS3 #l p — Bel - 2 [R5, fE it
p53 ik, [EAK Bel — 2 BYBERR /KT, 35 E s ] 5 e 7,
WY RE Z L [ (Mammalian target of rapamycin, mTOR ) &
IRIEIRT AU B WA TR B 40 M, 3 5 R 45 p53/ AMPK/mTOR
38 A A ) R R

3.5.2 AW A URAEEH LILET BRI AS - VA
ACRTLASI ] AS49 ZH ML 7, #0 ] Bel -2 3235, 190 Bax 1
Cleaved caspase - 3 ik, fE 4 40 M 4 =, 5 4 A % 5 40
( Brentuximab vedotin, BV) # 2| [FIVEFH , t o] 648 BV X H
A Akt A1 mTOR B R A /K RS20, 336 5% BY #5501 Ak
mTOR & FE A0 B B R 1 D RES0 6 3 W, 3255 A549
iR BV MOBURNE, LAL'S T % BE5 0], DDP ™ F i 3

189
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PR D) o 355 AH O B P R 24 B R 55 25 1 78 ( Glucose regulated
protein 78 ,GRP78) F1%& H I R #F N it % 184 i ( Proteinkinase
R - like ERkinase,p — ERK) {3k /K 484, Jf 4498 T B WA
FFE 1 Beclinl MILC3 - 11/ LC3 - 1, AS - IV LUK
753X\ fif GRP78 FI Beclinl fY3 3k 35 i 25 T 1, DATAT401 1 P4 Joz 9
N IR 19 W B = NSCLC 4 %) DDP fy stk , B4 5% DDP )
BUMEVER . SN n] LAREAIR NSCLC 40 i iy 35 58 12 B Fn iz
280 LIU J S RRFERWAS - IV A] DU ST % NSCLC
06 ) M S B VR U5 S NSCLC 40 i 9 T~ 4 i NSCLC 41
JL I B 5 IR RS I BE F) 5 AS — IV 1] NSCLC 4t (4 W, 5
PR A ] NSCLC 4Hi i 1 Wi , 1 B 6 54 L P B 2 R
NSCLC 4 g i A3 M5 26 11 1A/1B 4%4% 3 (Microtubule - as-
sociated proteins 1A/1B light chain 3,LC3) , Beclin 1 ,ATG5
p—ERK/ERK 7K, H = #H A B BEME R 3 - MA B, %)
NSCLC A r R A T4 Pk — 2D B 5, B0l Bel -2 /KPR
F1 Cleaved caspase 3 KF-Fhig o FEL, AS — IV Al 3l w2l 901 H
TG S % NSCLC 40 g At s /5 o

3.6 thE1E A

3.6.1 WhrRIMLAF R S RIEIRST LAY TEIT SR AR Y
BT o IR , (BALTT A4S 2 i AS 7T sl B 1 3697 T B2
ih B4 HFTE R, AS — IV BB DDP $8 [h 1 5 58, 38 i
SR 4 DDP E R, /0 B 41 41 DDP & Fie , DT %
X E 5 5 SR DDP A5 40 M TR 7, R AIK MRP2 3%
ik, {58 DDP g £ S5 5 0 G PLBH 25 742 24k 2 (Organ-
ic cation transporter 2,0CT2) 2K 4 i) F 35, MM il 5% DDP & 7
o ARG BRI, 76 AS - IV X AS49/DDP 4 iy T 24
MIBEE M 2544, AS — IVEE G DDP ] LLBH & &Ik A549/DDP
AfI3E J , BLn] LAsE 58 DDP 5 40 T/ RE J7, K&K PI3K
RASE S U I p — Akt/Akt . p - mTOR/TOR , M 1iij 3 58 %} DDP

HIRURE , B AK beclinl \LC3 11 (3235, T #4 DDP i S 1y
A549/DDP 4 {4k, HE C S % B5u W IRk Y AS -
IV A549 \HCC827 Fil NCI — H1299 41 i 1% 77 5545 W 2 (i 4 g
BEPE, TR S A AS — VAT NSCLC A A4, HARFI &
DDP . f4b T A549 HCC827 F1 NCI — H1299 41 ifg 5 U B & 4
o, AR R AS - IVALBG A T4 B 2 . t—40f
FEI,AS - VAT E A549 4 i+ B7 - H3 () mRNA 33k,
i B7 — H3 {54057 2635 T s 55 AS — IVAE4NI% DDP f 52
PR TE T, 228 AS - IV i@ 3 77 NSCLC 41 i b ¥ B7 -
H3 5k LI DDP 4 #EdE . GU X 255 pFsy 20, AS -
IV ZE 1 P fig 410 i B Wl 15 1z ( Cyclophosphamide , CTX) 75 5 f) 48
LTS SR A B FH Tk AR T, HUORFE i CTX X AS49 41 it 1)
ANGVER s W30 CTX 5504 F 20 M B 45 40 6 ) e 5 %5
R R, B0 Bel =2 F1i5  Bax A K AT %) i) Caspase -3 F %,
0516 (8] 78 58 T 41 g ( Mesenchymal stem cells, BMHSCs ) H
miR - 142 = 3p [k, $i%E miR - 142 - 3p %519 BMHSCs
T, DATT SR ST i Mot e /0 BP0 328 X T B, ELAS 5% v i 38 144
fI7R T, AN, DFFT A AS — IV 0] L4 NCIH1299
HCC827 il A549 #AE A 4TS ) S H5s . AR RS AS -
IVERAIAYT i 3450 T 3 i NSCLC 4% 75 25 J8 i Ak 7 ik
Bk, EL SIRTOmRNA 23k @ Z AN, 1 SIRT6 — siRNA % Yy
iy NSCLC 41 g = SIRT6 f) mRNA % ik . Z F&1IL, SIRT6 (1975
B Z B0, NS AS — IV NSCLC 40 7 75 355 2
FIALTF A ERAE . P98 & B, SIRT6 AT LAV ST M 47 R, B A
SRR L N R e, AS - IV AT i g SIRT6 f 3 55 1
NSCLC 4 i %t 75 JE8r Je sk

3.6.2 ¥3& PD1 sy RRFUEANMISET: K - 1 ( Programmed
death 1,PD —1)/PD -1 Jig{& 1 ( Programmed cell death 1 ligand
1,PD — L1) K25 s 30570 B9 IF & #E NSCLC 93897 R T —

F 1 AS - VHLHlEE FHBLE] A2
2R A S ) B YERIHLIG S 30k
T SR A549 4t il p - JAK1 \p - STAT3 2 [ 3%3% , P47 JAK/STAT3 {551 # [23]
A549 SPC - Al 4y [4AI% Ki67 .PCNA 35, F1 5 Caspase -3 Fll Caspasse -9, il Akt {551 % [24]
A549 i TGN s ke K RS SR T [25]
SPC - A -1 4fjfa H4ii GSH - Px SOD {E M) Bel -2 ik, 8tk Bax 635 JEHEH T [26]
A549 NCIH1299 HCC827 41 i) Akt/GSK -3/ — catenin {55588 , M1 Bel -2 723k, 43R Bax 63k fRHERAT  [27)
MR AIRZE  AS49 41l i PKC - - ERK 1/2 - NF - kB {553 % [28]
ik EMT A549 H1975 SK - LU - 1 4fijfiy FHIT HDAC1 1l MCM5 Z [8] 1 HAERT, % & E - cadherin £k [32]
PR B A RAW264.7 LLC 41 R STATI BEERAL, 755 M1 E Vg4I AL [34]
A549 H1299 THP -1 LLC 4 0l AMPK f555@ 8%, B 11 M2 B2 s ik [35]
P T A C57BL/6 /N LLC 41 27+ CD, T 418 .CD, /CDg /K, HEAI B7 - H3mRNA %3k [40]
A549 4ijif] 13k ILT4 - PI3K/ Akt - B7 - H3 @ % [41]
A549 #jifs 46 ILT4 - PI3K/ Akt - B7 - H3 5@ % [42]
C57BL/6 /ML Lewis 4l 78 mCTLA -4 J% sCTLA -4 ik, #27} CD8 + T 4l ik [43]
C57BL/6 /ML 3LL - lue 4L F&A% CD,* CD,5a% €D, Foxp3 * Tregs [4I2% , #3 CDg CD5,CTLs 757k [44]
A I A/T R, e p53 ik, M Bel -2 AYREER ML, 330 mTOR ik [46]
A549 i T Bel -2 F3k, 390 Bax  Cleaved caspase —3 ,mTOR Fjk [47]
A549 H1299 413 7 GRP78 Fl Beclinl fy353k [48]
BEAS2B A549 H1299 #fifiid i) LC3 Beclinl 1 ATGS .p - ERK/ERK 7K 3F- [50]
BrFfER BALB/c /N LLC 4l P MRP2,0CT2 H R [51]
A549/DDP #i il [AI% beclinl \LC3 11 \PI3K & (133K, F&{% P - Akt/Akt .P - mTOR/TOR [52]
A549 HCC827 H1299 4 1% B7 - H3mRNA %k (53]
BALB/c /Nl BMHSC 4iffii T miR - 142 -3p Fik [54]
H1299 HCC827 1 A549 4 $255 SIRT6mRNA 3k [55]
HA460 , A549  H345 . H1299  H146 . BT IDO1 #1 GBP1 f9Z54 , Jdi/b T 4l kG [59]

HI341 48]
BN

FRAIK MMP -2 MMP -9 ATR &R 5k, Fif Nof -2 Bel -2/Bax APE - 1 3k
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SEMBR o HRIE PD - 1/PD - L1 Gl 577 o 2R 3
¥4% ( Tumor microenvironment, TME ) Fi 45 JE WS 50 B 08 ek T
i, LA K T AHARAS R H R RE N . MENG Y 45
FFW],AS - V5 PD1 BEA BA P RIBLIR /E H . IDO1 "] L)
55454 1 1 (GTP binding protein, GBP1) 25 &, #n
IDO1 (Al AN 30k , AR A SR SE 56 R B IDOT F1 GBPL [ i3 32
KT DAt S ) I RS A2 . H AS - IVIE ZEAH HAE
FAK SRR B3R A 45 4 77, AT ABEL IR IDOT () 40 ffa 41 5 437, BEL
#7 IDO1 F1 GBPL f&5 4, s/ 4 g 4 IDOT 1144336 , DT ik 2>
T Y AR , 10 g 28 Jee , [l s 3 5 PD — 1 400l 500 %o b A

KA HIE o
3.6.3 WMEASFME HOTRMEIRTNEETERZ—, A

K BBEAEBZ T E# 2 B — R M 45 . i
frAe s BRFERW AS - VFR(IK MMP -2 MMP -9 3%, Z2fi#
Ty B i ) B A% M LT 4R E B BRI A AT 2
5% F 2 ( Nuclear factor erythroid 2 — related factor 2, Nrf —2)
FIk  WESRPTSA L RR T s AR DY [ , SR TP A ALl S Ak i i
AT A D6 H o AL e o SR AL LB Y 5 i DR T S 8L
(1 il L2 A A O BCR 2 5 920 TGF = BUINF — o 3R 38, AT
IR RAE 5 LT HEALFLRE s PR AIR Bax %35, $2 71 Bel -2 ik, A
T PP A L T2 38 s AR ATR SRR3R 4 T A5 REE R It v g
Z R N Y] ( Human depurine depyrimidine nucleic acid endonu-
clease, APE — 1) 323k , NI 7577 #0145 1) DNA A& & 5 ]
RT3 B R 2 R i

4 INFEERE
R T EFLMHN Y Z —, T2 R it 2
SHAW 2GRN, FRA AN R VR PIA L, PEP AT
JERE ) SEURE T 23 W, B R TE LTS N S HR EAE T SR AL
R IESUR I PR P B ) — bR 2y, AS - IV 2 1%
IR 2R RSy, wTIE T 25l s R AR R A L
T G UL, BB FI T e 24 0 14 S0 B, D TP R 45
3, BRI 4312 o AR SE BAR B WHIR A, ZI5 A 2k SR
W2 0], 28 vk AR 0 DU R LA : O H AT id KBRS & 1
AS — IV AR A3 25 Wy 1 550, 20 El 3 AR R O A A 0 i A A
TSP, ()5 T 2R VR TT s R, Wl 45 & Sk Y
TIZHEA TR AS — IV HAR R 25 W0 77) , T4 e Jif g 6
A= i R AE AR ST o ) H G M JCRF SRR AS - VT A
PRIAS RN, BEE— B A5 LA 2 AS - VI 22 5 AL
il PRUE ARG RO ) 22 4t . @ rp 25 AN AT LA fiff
WA 5255 . BMEAZT A 2000 Z4AET L, W T 24
AVFZ LR, I/ NS R/ ARG SRR AS- NV
SO Z A AR AR, AT DU S 48 & AS - VY
MSTTR . B2, EAERAMIRDT AS - IV, 3 TAE K259 T
K i R Iz B v s 25 7ER YT 0 P IR 4 i R N J i BA
HEX.
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