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Effect of Traditional Chinese Medicine in Regulating
Apoptosis and Autophagy Through mTOR Pathway

GAO Ran-ran, ZHOU Hui, WU Ye-ke, HE Yu, WU Ke-ming"
( Chengdu University of Traditional Chinese Medicine, Chengdu 610075, China)

[ Abstract | Mammalian target of rapamycin ( mMTOR ) is an evolutionary conservative serine/threonine
protein kinase. Its biological function is mainly to participate in cell proliferation, growth and differentiation, so as
to regulate the body’s metabolic process. Many domestic and foreign studies have shown that mTOR is the junction
of apoptosis and autophagy signal transduction pathways. Various stimuli, such as nutrition, drugs and oxidative
stress, may play a key regulatory role in cell apoptosis and autophagy through mTOR-mediated signaling pathways.
At present, many studies have shown that the change in mTOR signaling pathways is closely related to the
pathogenesis of many human diseases, such as cancer, metabolic disorders ( obesity and type 2 diabetes),
cardiovascular and neurodegenerative disease, age-related diseases and disorders of follicular. In recent years,
more and more doctors have studied the regulatory effect of traditional Chinese medicine on apoptosis and
autophagy, with the pathways as the starting point and cell apoptosis and autophagy as the research carriers. These

studies include experimental studies on the regulation of apoptosis and autophagy by monomers of traditional
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Chinese medicine (TCM) , Chinese patent medicine, compound prescription of TCM, acupuncture and other drugs
and physiotherapy. Starting from the mTOR signaling pathways, this paper discusses the relationship between
mTOR, apoptosis and autophagy, and reviews the recent progress of TCM in regulating apoptosis and autophagy
through mTOR pathways, so as to provide ideas and references for further studies in this field. In the future, TCM
doctors can still explore the time-effect relationship between apoptosis and autophagy based on mTOR signaling

pathways under the guidance of the basic theory of Chinese medicine, in order to provide theoretical support and

targets for the action mechanism of TCM on bodies.

[ Key words ] traditional Chinese

apoptosis; autophagy

W FLsh ¥ AR R A& (mTOR) 2 —Fh gt fk
TRSY 1Y 22 2 R/ I A BR 25 e, HAE W e £
S 25 UM R B AR K A, DT S LA A AR
A 1% % M AIESE K W, mTOR J2: 41 ffd U
T2 K WA 5 i 0 B 1) S TR 2 ) B R
N7 % A 22 B R 3 AT o mTOR A 3 19 5 5 3 %
o L G TR R ) O B v 0 9 A T
UTAE SR, HH BE 25 45 3k L mTOR S U1 A f,  ABF 5T
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B AL fifp Bk T 2 T 2 A A AR T, — O T 2 Al
B2 fk mTOR (p-mTOR) , 8 BR AL A% WE 1K 25 11 S6 I 1
(p-p70S6K) 1Y #& 4k, T ¥4 gene of phosphate and
tension homology deleted on chromsome ten ( PTEN)
SN IR AL 2253 %45 4 F0RL 40 L J 391 2
D, (ceyclinD, ) & &35, 42 2F 290 )0 Ji] 09 20E e, 14 5 40
MRz 4t (PCNA ) 75 0K 40 M E /9 88 B & & 58 m,
AV S RURE 240 L M 58 5 55 — O T, R R T 2 bR
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medicine ;

mammalian target of rapamycin ( mTOR );

H AW B(Akt) /mTOR {5 53 #% ; B8 & 22 1k 52
O, BB R A OME R T R AR R B T
(AMPK) /mTOR {55 i % ; 5= 4L Fh A K 5 KR (aa)
XF mTOR [ #0E . 7F mTOR fF7E/ 2 M &)
(mTORC1,mTORC2) v, Z 5 40 Ml (9 P4 1= 55 FH WA
N AR R HUR A mTORC, | 1 % 75 00 5 %
AR mTORC, W) 5 240 M A7 1% b 4549 & 240 A
%00 5k PIBK/Akt/mTOR {3 238 B Wi =, Akt 1]
IO 3 B R F B9 mTOR, 8] B 4% mTOR 347 2 15 14
7, Akt 7E 3% mTORC, [l A), mTORC, i /™= ¥
p70 %A S6 Wi 1 (S6K1) Al Xf Akt i 17 1 Sz 5t
P WG Y mTORC, X Akt 21 & #5 45 1E & 75
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FAEH BN T 0015 55 S0l — BRI il
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Wi ARSI, Y B 40 M B R A R T (elF4E)
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1.1 mTOR {5 M S5MMBMT- MR 407
T LA ¥ 6 40 M 2o B 1S 5 0 — b 20 B ) RE L A
mTOR i 22314 3 453 i, L PI3K/Akt/mTOR {5
53 PR R S e O i, SR TR O R B R
TR AT, 23 B 0 RS AT 4 O T £ 0 A AR
fFo Bk CLAH IR -2 (Bel-2) , B bk I 20 L 9 -x1 ( Bel-
x1) FHOGFE T AL (Bad ) J& T2 4 T2 H ¥ Bel-2 X
W Z—, AT 5 Bel-xl JE B & G 4 T e 44 Hf 98
T2,k i Akt A 4] Bad 5 Bel-2 8¢ Bel-x1 JE A

£ 219 -



525 B 4 )
2019 42 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 25 ,No. 4
Feb. ,2019

TR HE WA Bad B £ 40 MO0 TR T, CREBER
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WAL Ake 7T LR A Caspase-9 17 2OH < 1, #4 #
HARA M TR R, O R 9 Akt AR A AT
i BERR A R U 1 mTOR A5 58 25 (1M 400 ) 240 A 04
T T L AT 5 S 40 ) & K % B Caspase-9 ) 3
4 Sk BHL T O T G B R B TE o Ik Ak, Ak TS O
BRIR b N 1A 988 56 B pS3 1 B9 45 & B 11 murine
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ST o ND S S0 s B, R A 2
K-, (TGF-B, ) i 4b 3 /1N R B 4% 40 M, vT LA 38 o
P INLTE ¥ 25 ) PI3K/ Akt/mTOR 5 538 % f [ %
QLR T B S R TERE R mTOR 55 i
B 2R AUy (rictor ) kPRl B /)y BURE 2D 9 47 52
B, 4FE 32 T rictor £ mTOR/Akt/forkhead box O3
(Foxo3) i 4 T 25 1 15 5 flr ] 42 O 90 04 T 3o 72 v
A% AR, 2 R R B 5 2R AT 5] S 2o B ) 240 O T
O LK
1.2 mTOR G5 @M SAMAMKIER A
J2 200 Jf PN S 1 IO A S 2 A 2 S A 3 B
@Wiﬁﬁ‘iﬁ%l}%ﬁﬁ}iﬁﬁ%%éﬂiﬂ@%%E"Jﬁﬁ[zo] (|
SR v — BB A O AT S B A R
FETT e X T T (1 RUVRR P PR A B AT ) /Y
i A —FP i i AR 1 AE TR S SURR T AU R T 1 A
MFET) . AR M A A S T RE S B 2 Fh g
R, — BRI A, T RA s I B TR S 2
HHAET
TEANL B Wi (19 Ak 22 94 749 38 % b, mTOR {5 53
AT B R Tz (1), ol B, IR R
(RAPA) B8 55y FH W (9 SC B8 95 I |2 Z —, mTOR
A A5 530 3% 5 4 B 00 5 IR S A ) R AR AR
ﬁ]*ﬁ%,fm%ﬂz\%ﬁ%1ﬁlﬁi\xfﬁfffl?iﬂﬁ
FIECT 4 B R 23 b F 7 38 R PR v A L 1 s 2
AR A5 3 94 45, T AR AR A P A AR FE 3R R R,
mTOR 2 EZMMGIE S . CAHOPRIEN, &
FE 7 R I, mTORC, H#5 A BEAHC B+ ULKL A
HAE S Z B 1k, NS ULK &2 & 14 1 B
B MAEYLER S5 44T, mTORC, sz, ULK1 % #
T A B I AL 30 % B B W R N R e T
DA, 8 SR = 9 2R 45 AT LA i) mTOR 38 % M 1T 75
T AL AN, A AR AR R E S
Al 3 & mTOR {5 5 3 B X 7 Wk 9 & A T8 B i
. Kim 25 B9 & B, 16 A AL A1
AMP 4K i 1 2 i EE ( AMPK) 4 ] mTORC, Jf
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ULK1/AMPK #H B /E FH 1 % & H W, Corradetti
AR UEW] , 46 M Ab T LR B SRR A B R S
Bt =W R (ATP) K-V F B, AMPK & 52 ATP /K1
AR Ak B B W, dE X A R E R AW 2
(TSC2) Wtk , TSC2 fEBE MR AL 5 , TSC1/2 B,
ras homolog enriched in brain( Rheb) &% #|#i]l ] , Rheb
ATPE] mTOR % P, BV ™ A 240 e [ s o

——> Stimulatory Modifacation
——— Inhibitory Modifacation

) .. Autophagosome
l Fusion

R

Autophagolysome

E 1 mTOR {5 S BN S 40 M B M i 48 3¢ 4 F Lo 7
Fig.1 Molecular mechanism of cell autophagy mediated by mTOR
signaling pathway
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SR TE o AR 22 AH DG B9 34 R v B 24 11 AR ATL
K AR FHHE s A T BUAR B 2 1R 347 o
2.1 hEGRAR 07 MR YT E A mTOR & 42 94
WM T S B
2.1.1 kit mTOR 2 JE T4 Ia T
AmE AR 1% 2 BB 50K B OGSk vh 2 J v
250 UK ST%F mTOR A5 5 38 8% (9 98 455, ) K8 i 78
A R s A S 35 AT 5 o) Y e 245 901 0 0 T e | Y
WAEE I BL

PRI SR 25 BECR R B /N RUBER, D-2f
FUBEEOR Stk 2/ BB A | 3 K 5 2 /)N BUIBE A K
FENE SRR | DR B Al R RN G, & RGBS
KL, A P mTOR 5 5 3 6 M 4R R A 5 1 2
JfL R T ] LUK B A 9% AF B A% B R 2 AR T, X — AL
il AT BE 2 Bk R A R B S LR R R B 2 AR R
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Pl = — . HUANG 25" ff 5¢ % 25 % ( shikonin ) X
NZEFE N (EEC) 40 M Bk 09 52 0 & 30, 52 R
A 38 13 4 miR-106b/PTEN/Akt/mTOR {3 =38 %
M A EEC 41 1) 3 78 I 2 F 4 i 1

WEE S 5Thl/6 N NI TF AR 4 A
AU B H AT AR L v L 7 o 2RIk 2 s A AT K
B, 25 A B, B W A R v R T B A A o A
2 i 4 B RE ST, T e 1 W R DG R AR R G
H 15 31T (LC3 T ) /LC3 T Ml Beclinl 1) # ik,
REAR A W 7 p62 9 B 2R, [H) B B0 i PI3K, Ak,
mTOR {2 1k 7K F-, 2 B B 5 F 45 w3 5k 41 o) fili 26
BURME N, W] PI3K/Akt/mTOR {5 5, 1 5 i 0
UYMW TE 2 BHL Ik R TR B e Ak AR L R
el 4 Sz E B, 2 B R TR AT R R 3 3 Dk o
FEBE P T 1Y p-mTOR, 1] 3 o 98 4% [ Wik 22 % 2))
ik 6 A B A B0 BRI 1, 22 1T 5 9 20 Wk oS R A Ak

R DK 22 4 ) By S URAIE S, R 2K AT A A
9 A0 Bk TCA-8113 f 384 7 JF- 2 1k 40 Jig 94 7, [+)
ff il iF AMPK/mTOR G #% % 5 40 [ W, T
SRR S B, b K % 20 (PAB) Tl i i
DNA 453453 52 07 755 40 B 19 e i 4900 ¢ 11 e ] 2 g 2
J R T IE R PAB M R R A DY S g
I, N T LA AR N R B AR K
YRR, FL ML AT g 5 ik 40 ) PI3K/Akt/mTOR i@
5 R A0 W PR T K
2.1.2 wrgh )y (s 2y ) i i mTOR & A2 4 4y
MM T S A P2 E R AR B R A
BHEIRIR AR 5 T R 36 h 25 3 Z ok b 25 k17
HAETE AR 25 IR A . P25 5 7 TE IR IR 1Y
W4y Tz AR R B TR R 255 07 N 25 R 2%
MRTR], 52 07 52 B0 A 008 4 52 4 M R 24 B4
S T R A R AR KRR BRI T 25 5 O
T KR AR IR AE SR, P 25 2 )7 4 mTOR &
BIEVARATS AMA RN SRS ES
B R 25 2 07 W R F R AR AL T S50 = Y TR B
L,

XS BRI ST A B, RN I 25 42 05 B R RE
% - 38 B 1 p-mTOR, F i JH T-H F Caspase-3,
i3 B mTOR 5 538 5 i e 51 2k 3% 3 % K R
2302 RE IVE I o SR MRS R B, Th 2
805 TH BUAK 1 & 25 1M T v A RK I PI3K/Akt/
mTOR {5 5 i@ [, 34 Jn % i ¥ 09 F i 4> T Bad,
Caspase-9 mRNA [R5, {2 i AS49 Jifi i 44 Fd 11 94
T, AT A R AS49 il 4l i i 2k K. B e

2 S0 g ety e T R 20 M 52 Ty 1 e BT A i o
JE¥s PI3BK/Akt/mTOR {52 53 6 of mTOR % £
A BRI TR S MR AR R T 2 I E RS AR
To AR LI VB RS DA T 2 7 0 ) R SRS A URR 1) 2 K AR
H o RPN BESE K B, 24 09 45 A F (PCOS) 4
TSR B A% B AU 40 i A7 7F 55 UK 200 1t s 20 A G i
AW & B4, h2i 2 07 IR 25 30 ml A5 %008
PI3K/Akt/mTOR B35 1 , $2 i 1% 38 I O 5 R 7 (1) 2R
2655, T 52 I mTOR (14 3 3k, 1B 3 F& 11X 40 i
F W A G B R 0k 40 i 4 4 B 1) g
MPEH o
2.1.3 HRy7Eis mTOR A2V MM S
AWE BRI AR R D RO R S B AR
ST L E i mTOR {55 @ B A A M T 5
P B St S AR K R 3, 3 BT po
FEUESE , A HRLR AT 3 8 mTOR {5 53 4 30 i g
P2 TR H TR Y W B B A wE /MR TR B R B
I IV VS TS 114 375 ok 5% At T B R0 5 4% 1 I 3, 1 K R
(14 85 T — 5 5 BE AL ZUIE 45 B i &5 4 15 3 k%, T
R RN 8 405 15 AR B2, DT 68 O BRL Y 2 > I
ZRE W IEH JEZ ., FiRE%E" Mg L%
16 U7 % e BRI 00 I A AR AT R OR RLSR
p-mTORME M, 45 % B, W R L = B &0  KUN
FCHT LU mTOR B 76 M 38 58 [ W, 45 200 555 B
BRI AT F R,
2.2 PEE 2y i mTOR 34 48 I8 1 40 B 8 T~k 19
TS T X 2 B 1R 9T R4k, mTOR {5
538 I B E 225 A0 M U T s AN R e A 45 A, X
HE 2596 97 B B BRAR R S ML HIAE S T SRR R
) B

Z4 T AN S SE I WA R B, v 24 5 05 Y ik
T8 7 1 B 24 10 VR RE 4 v i R B 2 M 4 A
eI U il R AT AT | I B )2 e T i R T
H , MAE FH AT 68 5 9 I 25 5 T 4T PI3K/ Akt {55 &
A G AT EE AR 58 T 2y 3R 0
FIB T e LR 3 bk s i sh ) 5 R B, 5 1E
WAL R, BT A A R T A SC I F Bel-2, Bel-2 A ¢
X M (Bax) ik 88 5, 0 WL JA T F T i 5 S
RUZH L3, 50 FEAL 1 Bax 8 (1 3R 35 18 0 L2 AR
TR BEAL, SCH R TSR0 R B A aE o T
Akt/AMPK/mTOR 3@ #% , B A% .0 LA M Bel-2, Bax 11y
RN DO WU IR T o5 o0 A o0 A
RO WET BE

SR A A5 ] T VR L T R R 4 YR 9T R Rk
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S S /IN B, 5 R S IR, R R 3 4k P 4 1 o
PI3K/Akt/mTOR {7 538 B , i o T ¥ 55 200 4 0k 335
AT e 3 T B8 780 /N LB %6 P G35 %6 . YANG
a OV g e B, 2B TR S AT g mTOR {7 5 1 %
I E WEAH ¢ R F Beclind , LC3, B A i SR 1L/ 75 78
VIR, A S . PV R R
A EGE R R (PCR) S R BEFTRTSY , 45 SR & 9,
LA mTOR g .t B R [ 7 Fi 3 4 ik R 0 2 2 22 5
Pk A 8 B A 45 B8 7 T3 4 845 mTOR £ S 9
P g 562 3 Rl 25 M LA A AT U 1 g ik 3
e i AR A R P T U I A 0 o A IR AR T R g
VPR T T VE AR T R AR SR U X N TR A B
A 22 HEC-1A J% Ishikawa YEFH 12,24 h J5 [ W AH
S BE TR, 45 9 % B, 76 HEC-1A 1, ¥ 1634 IF
TEAR Y 5 R R AR A2, TS Ak
mTOR 3 5410 i 240 Hd (1 W 5 100 76 Tshikawa 20 g o 7%
69 1E T BE2H 5 K 4R 20 14938 3 30 Akt/mTOR 3 B4
g 3 IS A 5 0 A AR s g
NG
2.3 pEEZyiEid mTOR &A% 4 98 1= . [ W Fgk
TR T mTOR Jy 40 ML JA T~ 15 [1 W i
PR AL, — S R M A TS s
A HEAT T, 15K B B Hh I 25 30 9T B 1Y A TE 4
TR

LT 250 Szt i B A JORE AT 45 0 JUL 20 L 4
ATP BT B ARG 200 i 1 0 1 3, 3 38 3o o L 200 0
R [ I A VR A S R BE R R A L B
G B, b B I 10077 AT 3@ 4 W p-Akt, p-mTOR {3
S AT B0 A T8 Rk, 0 R g T A
g 2 P T, BT B3 LA S UL i ) A A
Wit 2 S o R, R B AR ER L 25 T 0L ik 4
O IR AE T S St 1 0 g 08k BLO LA i 1
e RN 0 R - ) Y 1 A (OR (A
SPGB 3 T A 0 UL i U T O
Ik 0 Sl 4 iR S 4 A W T R 8 AR R LI A7 K
(PPARy) 9 3k , AT 40 ] mTOR {7 5 i % , 2 1M
000 JUL 0 9 IR K, A 3 O 0 IR L 9 9
EH .
3 RE

FIRIT, o I 24 98 45 20 M 0 v 0 s 0 BT 5 A6 76
WK ANZE BT . 7 2016 4F, H A Rh2 52 K fl B o
( Yoshinori Ohsumi) B J& [ H: 78 [ Ik 450 35K 1 JF €1 1
BIF 5 T 9 452 T 24 4F BE A9 385 DL JR AR B2 i B 25 % [
M, A2 & F G A A AL R BF 5T OR A
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CHRAET AEAT I B9, A A0 IR T R 1
50 3 K A9 38T, mTOR A5 53 i 75 v I 24 43
AR TR B R . SR, FE T P R 2
ey i mTOR 38 P A 40 M W T2 55 F i E &%
AT 38 5 240 1 3% 3l He 9 AE AR AL AT AN EE B T
A Ja B 25 404 v] L mTOR {5 53 % R AR 4E
A T B2 L Al B A0 95 5 T 0k 40 08 T ) I Ak
K RATIRE b B2 25 e LA ) /R T AL J Bk
Fi BRI 2 B4 B 3 S 4R A T A
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