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Research status

of the antitumor -effects

of traditional Chinese medicine on

regulating autophagy and apoptosis balance related signaling pathways
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Abstract; Surgery, chemoradiotherapy are the conventional methods of
clinical treatment of tumor, due to adverse reactions, drug resistance and
other problems, the prognosis and survival are poor. Due to its
characteristics of stable action with little toxic side effects and multi -
channel and multi — target comprehensive regulation, traditional Chinese
medicine has been widely concerned and recognized in anti — tumor.
Autophagy and apoptosis are two ways of programmed cell death,and the
interaction between autophagy and apoptosis is crucial to the overall fate
of cancer cells. The balance between autophagy and apoptosis contains
the theory of Yin and Yang in traditional Chinese medicine, and has
become an effective strategy for clinical treatment of cancer. This study
summarized the mechanism of the signaling pathway involved in the
regulation of autophagy and apoptosis balance and thus effectively
inhibited the pathological process of tumors, in order to provide
pharmacological basis and scientific reference for the development and
clinical application of traditional Chinese medicine anti — tumor drugs.
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VR i I A0S T 0 A ROE AR o WA G 2K
[ Beclin — 1 B2 @R 1L 53X Beclin — 1 4 24/ 384 i
IR — BiP/Beclin — 1/p62 & &Y RN, [#15 B 5%
AU S A T . E A S E 7 (autop-
hagy protein 7, Atg7 ) AJ LAl PR B 2L Mg 200 B v i) B
W3 (A5 32 R4 1T 4 % ( reactive oxygen spe-
cies, ROS) BUZ, T FELANM T . B 4tk e
TR E T (B - cell lymphoma — extra — large, Bel —xL.) 5
Beclin — 1 5 W) BARREE T 58 2RHTH T-RE ), (H2
B APFART Beclin — 1 S [AMERARES ™ . 4H
JITORBEEE B KL ~2(B ~ cell lymphoma -2,
Bel -2) 5 Beclin — 1 254 ] LI Beclin — 1 5 A5
JILEE 3 — {4 ( phosphatidylinositol 3 — kinase , PI3K) 43
5 T
2 FeERS5AE - AT FENERER
2.1 PI3K/ZE Hi¥#F B ( protein kinase B, Akt) /7
% & 7] # & B ( mammalian target of rapamycin,
mTOR) ESE¥S 5% - AT TG

PI3K/AKt/mTOR {55 j# 2 i g & A= 4 e 1) 6
HAE Tl g, WS, M PI3K/Aky/mTOR {5 %5
I R LA 5 i O A0 e K AR B, T R A A 2
3 — B ZLARMES (3 — methyladenine,3 — MA) 7] D300 5%
[ZALE S ETUREL 5:1E S
2.1.1 rhzZgHf

TORZE RIS & B, 40 80 pmol - L7 ALK

THfitids AS49 A Ml f5 , B2 1k ( phosphorylated , p - )
PBK & [ E£iEKFE A K 1.11 £ 0.08 F1
0.78 +0. 04, p — Akt T (4 15 K F4 51 40. 94 +0. 03
F10.62 £0.07, p - mTOR & 1 % ik /K F 4> 1
1.16 £0.05F1 0.59 = 0.06, ¥ § 3 &5 T X% B 26 (1%
0.40 +0.05.0.32 +0.04 F10. 19 +0. 03, (/& X%
1 %24% 3 (microtubule — associated protein light chain 3,
LC3) ~F 38 %¢ Jt wk B 43 5 oy (51.36 £3.02) % Fi
(76.04 = 3.62)%, ¥ W F ML F X M 4 0
(119.88 +4.03) % , 40 .80 pmol + L™" 41 5 K41
IRFEAR X B LA R G T B2 R A St
B (¥ P<0.05), XL s R PI3K/
Akt/mTOR 3l J% 8 175 T il i3 AS49 41 ffL [ w5t , 775 5
PR T A Al 1

WP R R BBy . W B
FR W, EEH L. .o R (40, 80, 120
mg « kg ™) TS BS R IR AR B 21 d S PR
A3RIR(0.77 £0.05) (0. 47 £0.06) F1(0.35 0.05) g,
BRERTEHHAR(1.04 £0.04) g, HEH KT H
TG, SR 5 - 8F 4 [ KDL HA W3 ag , py %
TEA A LSS 5 - 8F i [ WEfARYS 2,3 - MA w LI
il WA B, FEAIK p — PIBK p — Akt Flp - mTORZE
FERK- XA B EEH T LT PIBK/ Akt/mTOR {5
S S T SRR AN R A B R T
2.1.2 HZGRNY

FIRES Y BT &L, 500 pe - mL 'R R
BT Wi HuH -7 405, A T3 1 LC3B H Wi
BE B R (25. 68 £2.08) % F136. 33 +4. 04, 1 i
e PN R (9.49 £0.94)% 1 9.67 +5.03,
p—Akt/Akt #1 p - mTOR/mTOR b {H 4 5 N
0.23 +0.06 F1 0.24 = 0.03, ¥ & K T X 20 11
0.92 +0. 041 0. 56 0. 06, LG5 2% | 22 B K i1t
RS (Y)P<0.01), X HE/R 2P RGESEIUY) o] LLE
1] PI3K/ Akt/mTOR {5518 FHE B Wk 30 i )1
Jii HuH -7 4044

TENFUIRE MDA — MB -231 Zfi,500 pg + mL™'
FERUAR IE T RS2 I 24 h 4008 T3 .p - Beclinl/
Beclinl .p — ULK1/ULK1 \LC3 - I/LC3 - | ik
K 4> B K (37.88 + 5.16)% . 1.48 + 0.15,
0.75 £0. 08 F10. 98 +0. 11,34 5 25 f1 %F R 41 [
(5.31 +0.78)% .0.41 £ 0.06,0.30 + 0.04 FI
0.34 +0.06,p — PI3BK/PI3K .p — Akt/Akt .p — mTOR/
mTORGE [ F 57K 43514 0.82 £0.17.0. 15 £0.04 FI
0.12+x0.04, B EM FE AR 1.07 £0.15,
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MDA — MB - 231 2 fitd (1) B W A8 T, 32 11 49 1 4 A
g
2.1.3 B EH

AR bR SO B8 i S Rl R AR 2 — o AR
B2 S 4 M A W oC R ), BRSE R, 5% (15% |
25% = BRI 75 05 3 25 1T AE 5% RA IR EE T X
HCT - 116 4 Jitg () 30 il 243 51 A (14. 04 £0.02) % |
(26.40 +0.03) % F1(42.77 0. 08) % , ST R4 5
Jpo(14.25 % 2.26)% . (17.90 = 0.93)% FI
(21.90+2.42)% , ¥ 8 F & T 5 0 1M 3 41 1
(4.36 £0.02)% F1(9.07 +3.83)% , [ W3R 455K
(18.87 +0.56) % (15.47 £3.20) % F1(12.47 +0.65) % ,
PR EM T A MIE A (23.87 £2.96) % , fE 4t
F SIS FE (B P <0.05)" ) xR
T B A 2 5 % 25 LS TE 5% IR EREE T et 4 il
S5 e A M W RN B, IR A A T
2.2 ESEERERBEZE 3(signal transducers
and activators of transcription 3,STAT3) {5 5 i& 1§
258% - AT E

STAT3 i i 2 Fp A K R4 i I+ 2 5 40 i
BB oAb T, DA SE A W AE L B, STAT3
TS FEC H S RBUWIE KA . DFSE KR, STAT3 11
TS AN 2 300 b 968 S 2, 3 2 400 ) 240 LTS 245 5 i
il STAT3 {14 1K 5 I A D] 25 400 ek 240 i A= <, £
AR T
2.2.1 hzjsafk

FOFRIE TP, AP BUw Pk
MAFE 25 FEAE A . 250 pmol - L1 5 (5 28 1 i AT &
SK - HEP — 1 4ii}{fd, 525 FH4AH b, e s 80 1
AR ) TR T A, 24 B 7 5 H R 4 1 4 5 H 24
B/ 5125 250 pmol - L7184 19 T 243 4
4 10.24% F123.31% , ¥ 8 & & T 4L 6.65%
(# P <0.01) ; 5 4}, Akt/mTOR/STAT3 {553l % A
KEARIBKCEH W B AL, X PR FaR R
AN A W - R TP A AL AT BE S Akt/mTOR/
STAT3 3l it (5 56

LR 2R R EhUEER, g
WP e 25, 76 MDA — MB —231 MDA - MB -453
MDA - MB -468 ZLm 4N &+ ,1.5.10 pmol - L™
A B H R AT DA S L RS A 0 o) 40 L 5 68 48
L AN DA L1 e N 5 T N ¥ <

R 9.5% 22.0% F1 28.2% , ¥ .3 = T 25 411
0.8% . fEgi it EERHMAGIT#E L (Y
P <0.01) ; 5341, LC3 S5 s $i i f 5 ik JE # 1
WA, XA AR ER R LGS A . 78
HepG2 - STAT1/3 — Luc #4Hiffih, & ¥ i F EA] LA i
W F 4/ % - 6 (interleukin —6,1L —6) /STAT3 &
5 5 STAT3 BRI
2.2.2 HIZGREY

R 0 PR IS8 7 S B H2 B4 ( Draconis San-
guis petroleum ether fraction, DSPEF ) F 7l A & J&
HGC - 27H1 MGC - 803 4 Jifi, 45 % & ¥ ,30 mg - L™
DSPEF AJ LAl 240 Jf0 365 58 FAE %, WY 0E R L 8 1 70
FELLAA G WG 5, Hoechst L0 IR, i (05 G
WG9k , 275 DSPEF BEA% 1755 B 40 M 3 W A T,
P ITA) 5 90 J o
2.3 Hippo FSEBSE5ER - HTTEE

HHEETF 1 (Polyphyllin 1, PPL) BA KM T
JREE PR SE S M. PPTA] DLRE [ 0% Hippo {5
PR, 15T 4 L g AN M R A A A ]
HagE, AEEsE H0.6.0.8 1.0 wmol + L' PPI b
HRKO 4 i 24 h, 4550 R, 200 08 TR 55
(17.43 £0.46) % .(22.84 +0.61)% H1(28.30 + 1. 10) %,
W& m T EAEM (536 £0.41)%; 1 1.2.1. 4,
1.6 wmol - L™" PPI ZbFH HRTI8 £ fif124 h, 4 o i T
ANy (42.09 + 2.44)% . (48.44 +1.08 )% Fil
(56.13 £1.09) % , g & e T2 FIEHAY (9. 87 £1.09) % 5
H WRBE TR 2 #RANE h B B3 2
2.4 #ZZEFNE QB ( mitogen — activated pro-
tein kinase, MAPK) S @& 581% - BT &

MAPK ZA 4 Gk, 73 531 2 40 f A0 55 2
14 ( extracellular regulated protein kinases, ERK) .c —
Jun AR Ui B (¢ — Jun N — terminal kinase, JNK) |
p38 MAPK Fl ERKS , Hrf', ERK JNK 7l p38 MAPK &
MAPK {55l g it e i 2 i, H ¥ 22 549100
BEFE A IR T
2.4.1 rhZHE(K

KA oy B A8 S B2 LiE K b A 1 -
hydroxyeudesma —4(14) ,7(11) - dien — 8 — one ( f&j Ff
M36) ,Z5 50 & B, 4.8 wmol - L™" M36 1] LiF T A AT
I HepG2 AR T, i 12343 512 (23.37 £ 1.79) %
H1(43.03 £7.93) % , cleaved — PARP %5 [ 2 ik 7K 43
B4 1,93 +0. 15 F13. 48 £0. 07, 1.C3 [ % (13535 K F
SRR 1,54 0. 14 F12.52 021, ¥ B 2w F25 1
HI(9.06 +£2.71)% .1.00 £0.02 F11.00 +0. 05, 7E
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Gl L ERWAGIFE X (H P <0.05), [,
ZMFIEIE K B, M36 1 il 240 i 3 4, % S A a1 A
W 5 MAPK {5 538 & 1 305 A & M36 19 & 3 b Bt
JH-98 T 2B B FE Al

P 5 75 251 B 95 % PR, 100,200,300 pg - mL !
WS AR T WE 5 HeLa 411 48 h, G,/ G, 11
Y 191 43 5K 57. 42% 54 02% F149. 32% 1 i 3
KT 25 [ 4l 1 60.66% , S ] 41 #E E 6] 4 51 K
42.58% 42.05% 1 47.39% , ¥ B B 5 F 25 (14110
37.46% FE G it 2% L 22 R WA G EE X (B
P <0.01) , KHEE TS 021 0T LK HeLa 21 g B 7
1 Go/G, 15 U&7 2R 4y 5] 4 14.719% . 26. 712% FI
43.228% IR FE R TS AW 2. 969% , ES 1 1
ZERWAGIFE L (HP <0.01) . Ji5h, kTSR
AR LS PI3K/Akt/mTOR JNK Al p38 MAPK {
S PR TS T e A YU S VR
2.4.2 HZGRE

VPR BT % 8,4 .8 mg - L™ & 4R
W%t A2 1 % HCT — 116 40 J i 2 08 728 43 51 H
(18.99 £3.47)% F1(29. 90 +5. 64) % ,ROS x5
B4 (37. 33 £0. 69) % F1(70. 02 0. 88) % , 1)
BE®RTFEAHAM (566 £ 0.46 )% Fl
(15.83 £0.36) % ,fEG i1 L 2ZF A G E X
(¥)P<0.05) , k487N 457 22 $L B T LAFS 5 40 i
JAT, [ 23655 ROS (4R35,
2.5 KRkRES5EE - AT FE

LR R 20 M A i R A B AN B, 2 ROS
FEAFIAE ) AR A . ZRORE IR T RE R A S 3K
ROS Fh&7 , 2 b A4 481 47 , 8 1 75 3 4 U 5 17, ROS
PR 5 A (30 A PR % 2 A5 5 B S 5 e 40
FRBE T B R R SRk
SRR T T 8 — PR 2, KT e A DG R 5 L
A PR F o SRR W5 P 380 A B O 2 e
A AR T, AT AT AR 20 A Y 3 i, Herp, PINK L/
Parkin {751 f# 2 HA S0 B 5 Sl .
2.5.1 rhzhdk

*ME I8 2. % (Isobavachalcone , IBC) 75 5 A FLIRIE
MCF -7 48 T B w2 ) i v, B IBC m] LR
SRR RS H A7 B AIG L 40 P IR = W 2 (adenosine
triphosphate , ATP) 7K - F [, 7= 4= FIFHL R ROS, #F5Y
JBLLIBC i MCF -7 21 24 (48 72 h [ 2= 410 il v
B (50%
(38.46 £0.75) . (31.31 = 0.63) F1 (28.26 £0.48)
pmol + 17,1020 .40 wmol + L' M g 2. % 20 19 4

inhibiting concentration, 1Cy, ) 43 5l Sk

L BT R A B 6. 50% 34. 70% F1 54. 50% , 35 4. 2%
TS F14I0 5. 24% ,40 .80 wmol « L' 4 MEAE R4
YL ATP K403 FREE 55.37% F 26. 86% , 1E
GuiteE bR G E L (BIP <0.05) . XHER
IBC 0] LA T 2 i 42055 MCF — 7 40 i I 1= 0 [
LI AT T R SRR

FALESIE S 0 EE R, W%
2.4 .8 mg - mL™ A ALTES BT B AR MG63 41
JL, S5 5R B, A 8 T3 53 1 O (12,27 £0.95) %
(25.83 £1.64) % F1(35.52 +1.86) % , LRIk [ W 7k
SEA R 7.83 0. 62 .16.39 + 1. 14 F124.27 +1.48,
PINK1 2 11 % ik /K F 4 51 2/ 0.381 = 0.014,
0. 824 +0.035F1 0. 913 +0. 046, Parkin 2K [1 3235 /K F
43514 0. 176 +£0. 008 ,0. 330 +0. 010 F10. 484 £0.012,
P e TS (4lf(3.15 £0.28)% . 1.61 +0.39
0.090 +0. 0051 0. 040 +0. 003, ZEGE I 2¢ [ £ R
Gt (¥ P <0.05) , X HER A A S 06 0T LU
A5 PINKL/Parkin ()33 BTG AL, A2 2B 1R 98 40 i
PR A g
2.5.2 HZGREY

P Ey 7 S HOK AR T B i SGC - 7901
A, S5 R & E,2 4.8 mg - mLT SEEKIEY AT LR
B M FL R Bt U (lactate dehydrogenase , LDH) B¢
2, LA A0 B A TR G,/ M B, 1 22 200 i N 19 A 400 i
o 248 mg - mL7 FE/KEYILLAY LDH BEHER S
F(67.6 £2.5)% . (69.1 +2.8)% F1(64.7 +3.8)%,
G,/ M 4 i Jl 39 23 A 32 53 00 Sy (12.27 £ 0.29) % |
(14.97 +1.08) % F1(23. 81 +1.23) % , Y g i 7= %4y
Wk (18.2 + 2.1)% ., (20.0 = 2.2)% H
(26.3+5.0)% , ¥ 0 5B F25 FA4LM(59.1 £3.3)% |
(10.11 £0.62)% F1(12. 4 £0.5) % , X PiBH R T KIEY)
AT LA TG Caspase M #8141 M £ R0 44 8 T 38 42 A
mTOR/UNC -51 ££3# i 1 (ULK =51 - like kinase 1,
ULK1) H WEAH A 5 3 P4 R 175 S 40 ML 08 T F0 B e, F
A ] R R AR
3 itig

N RN TR AN AR AT 2 RO
SRR R IRRRE TE JEE ) SRR A L AN B W — O T A
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