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[ ABSTRACT]

mTOR Signal Pathway;

mTOR signaling pathway can regulate cell growth, proliferation and apoptosis.

Target of Rapamycin;

Atherosclerosis

mTOR is a serine/threonine kinase, mainly involved in two kinds of signal pathway in regulation.

While the mTOR can regulate the process

of atherosclerosic development about endothelial cells migration and proliferation, macrophage autophagy, smooth muscle

cells proliferation and migration.

sclerosis can be stabilized and the development of atherosclerosis can be prevented.

tifaceted effect in atherosclerosis progression.

atherosclerosis.

FAETFL S AN 59 7 1A 2 R AR (mam-
malian target of rapamycin, mTOR ) Jf& — Ff 9F # 54 (1§
22 Z IR/ I A TR E G, & 2 4 M N SME 5 I 2%
R — D EEREN 5, TR RNEL TS
SUMA R S TR AR T AR A
1w, mTOR {55 18 #% HE 08 A7 IR 72 3l koK LA Ak
(atherosclerosis, As) ) & A5 F1E J& , 6 S IMLAE N B2 4
fE 11 58 S 5 WLAH M ( vascular smooth muscle cells,
VSMC) 5 FL R M Y A= 1< I A AR T2 45 A= 1 2 i
P2, mTOR 1553 FE X As A (R B Bt 1 45 B 2
(255 HBOE e A B A ] As K2R B9, T
T W 204 (2 E As R BRI T, I, B

(KRB 2015-10-23 [1&EI ]
[(BEE€WHE] FHRAEESTH(81102542)
[1EEE ]

By inhibiting or activating mTOR in different periods, the vulnerable plaque of athero-

mTOR signaling pathway plays a mul-

This paper mainly review the relationship of mTOR signaling pathway and

It provides a new direction for the clinical treatment.

mTOR {51 FETE As ARIGERE KRR AR,
e M RB G As et rTSE A2 B Bafy F R

1 mTOR ESEBEE N
1.1 mTOR & F&H

mTOR J2 7 1 %5 2 P A 0 7L 3 4 240 i 7 114
01, JE THEIRIENLEE 3-34 M ( phosphatidylinositol
3 kinase , PI3K) £ FI 3 X % , HAR 2 KT A
FANEAR 5, 25 W5 8 5= (8] /Y A EAE
mTOR 77 76 ¥ #l &2 & % JE L. @ mTORC1 ( mTOR
complex 1) J& H mTOR ., Raptor ( regulatory associated
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protein of mTOR) ,PRAS40( proline-rich Akt substrate
of 40 kD) M M# ¥ 3% mLST8 ( mammalian orthololg of
LST8) LR —Fh 54" . mTORCT Z AN[F 4 ffd
W AN R R, TR S B E S, 2 S
AN AR A 1G5 S A D RE Y R TR B
S | 1 W RIMER 421 A7 25 7 T 4 7] 240 i A R g A S it
&, @ mTORC2 ( mTOR complex 2) #& i mTOR
mLST8 | Rictor ( rapamycin-insensitive companion of
mTOR ) . PRR5 ( proline-rich repeat protein-5) M
mSIN1 ( mammalian stress-activated protein kinase-in-
teracting protein 1, FK Mip1) #4109 75 —Fh & 59
(1), mTORC2 {7 %5 F 2S5 5 & 1 #AE B
(protein kinase B, Akt) F 36 P A 15 200 Bt J) 30944 #i
PSRN SEE A2
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Figure 1. mTOR molecular structure diagram

1.2 mTOR {55 i@

mTOR 15538 % =22 i mTORC1 &5 ¢ AL,
FEAE W25 A5 5 38 I 2 — 2% J2& PI3K/Akt/mTORC1
55 M, L %5 5 38 6 T DAY s i i 4 24 JE A
ek AR, SRR BB, i
AESR N % B TSC1/TSC2 5 — R AKE 4 ¥ (TSCI-
TSC2) /& mTORC1 _L i %) £ P4 0 4 X+, Ake AT LA
iy TSC1-TSC2 [8] 4% ¥0E HF e 73+, B il Akt/
TSC1-TSC2/mTORC1 & i, % = % 2& LKBl/
AMPK/TSC/mTORC1 15 5 3@ i#% . il B1 (liver
kinase B1, LKB1) & [ REBE iR 1k AMP ¥ ( cAMP
activated protein kinase , AMPK) #H ¢ I B Z & H,
FEXF HA I HIEH, 15 LB AMPK X TSC 2 1F 17 14
/R, T G198 55 mTORC1, AMPK fig % Ji 52
feft 4k, 3@ AMPK/TSC/mTORC i B 155
1&45 T U mTOR , 76 875 B 5 1 AL ) 45 7 1
RAEEWIEZEMEMD (K 2),

mTORCT #7730 J ] e AL i
B, G HAZ R S F 4E 455 8 11 1 (eukaryotic
initiation factor 4E binding protein 1,4E-BP1) #1 S6
HH PR (S6 protein kinase, S6k) . X A~ H 43
SRR E WAL mRNA BEM, 4E-BP1 A] LL4%
A1 4 i BH P 4R I F 4E (eukaryotic initiation
factor 4K, elF-4E) , mTORC1 #§fizfk 4E-BP1 25,
4E-BP1 5 elF-4E fi# &, B )5 e ot — R AR K W 1
F IR, AT G2 328 200 JE 1 2B R 3 5, S6K Y I BE 2
Wik S6 BRI, H— BRaRIS , st 21wk
R4k S6 AZME A ZE F1, ML 7 7 mRNA Rk
PEREE FH AEE RN 1, AR mTORCL A] A8 A 1F
Z A TR Y, {2 4E-BP1 1 S6K S {2 ik 41l g
RN B IR 1
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Figure 2. mTOR signaling pathway diagram

2 mTOR 55 @EEHME As /EH

AALRL B R - B R R R ARV
J£ 18 5 1 (oxidized low density lipoprotein , ox-LDL) |
[ri) U Je SRR 55 7] 7E 22 i PR3 S 0 I N B,
BN B 20 1 3 b D RE ZE L, B A 9 AN kAR 4
P IS P BESS B2 R A TR MY,
BAs R, As LUIILAE 9 B2 40 468 403 ok 1 3l X
3, N 20 MO ) R N 45 4 1) IR TE 2 22 il i A
o L [ g LRl . DR O DR A0 PN Bz 4 1) 5 B
AL BB IR As R, mTOR {5558
SO T UG P Bz 40 L 36 B R SR A8 S N
2R A L003 , 7 0 DR LA P )2 00 ) Bt 48 A i
] As BEA, I, mTOR 15 53 % 5 3806 nl 76
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HHORAP N B0 S8 B R BRI As AR IPE T

mTOR {538 B RE 19 N B2 T RETT X A B 46
T lm geid #e, A WFFEHRE, I N B AR R T
(vascular endothelial growth factor, VEGF) [ 31k 32
mTOR BJA 2, T A% 3R AT LU 6] VEGF165 (o
VEGF165 \VEGF121 X P4 B¢ 2 it T 4% 25 A 1)~ 2800
EFEAEH]) /Y, DT ] 1 A8 1N B 200 i 14 3
Fosgoni ' o XV S B 9T B, A R T g
] mTOR 1 SOK %14 , M 10 1 A B 200 A 1 4 58
HiT#, WA BRI R iE i PI3K/ Aky/mTOR/
SOK {55 5 3 % 1 W0 AR HE P e 20 i Y AT RS R T
B AE BRI, mTOR £ J& microR-
NA-101 ) B 3250 55, o B 363K 1Y microRNA-101 fi
FEFEAK mTOR B AR FH/KSF- 9 283K, DT i
B A mTOR ARG S 5T I, 76 1
B, ox-LDL 51 9 mTORCI i ¥ 5 F, {2
T As &, 3BDO (2-nitrophenoxy methyl) -di-
hydrofuran-2(3H) -one | /£ & mTORC1 B #3805, vf
LU ox-LDL 312 5 mTORCT 5 1 1 F [, ik —
A ox-LDL 55 1Y 1ML /87 N Bz 40 13 w453 45 &%
T, T A BB A o 3] As i & St . i
AT UL mTOR {5 538 % (19 B0 7T LAGR #F N K 48 il
M H MBS G FE AT RS S0 N R A Y A s
Pi ST, NIHE 15405 4 Bz, Bis 1E As BUFE I

3 mTOR {ES@EEHEHRE As /EA

3.1 VSMC REITH mTOR {5 5@ IR As 1EF
£ As [ R B B, 22 R 3R AL W) 4R 5 1k
VSMC A58 85 AR PE S5 0 T, f2 0 1 45 RE 4 R
R BERIE B, X S As & A4 & B I BT,
mTOR {551 [ 75 5 VSMC /)5 5 165 1T |
LRYede PR T SF S R U AH G, BRI ] mTOR 15
BT HELGE As BRI R R B EEAEH
HHEE LB, mTOR 3G T LAAE U 41 it J&] 31 5%
e, A1 10 200 it RS- LA B 4 A AT R & LA
R R 2 X B T RAE &AL B FEhly, IE T As 1)
HERE o SEHUE ST WA EE R A mTOR )1 i 57 7
AN VSMC 3456 51585 BHE As BEYRPIE S, B
AR 2 0] T Im A8 S 2R MR 2 B VSMC s P
BB L0 B e AR h ik AR g A, R E At
4 PI3K/ Akt 3 BRI VSMC #4518 5108, 8l EC
FHTAEW AT S 248 % PCT A BB 28 By 4R
AR B B A X VR AR R, 4 5-
SR BL IR -4 gk A% W A% 1 R T 000G 1 AMPK

AT LA I35 2% 1 KB VSMC 3451, FLHL] 2 5%
% B AMPK i i AMPK/mTOR {5 5 18 % 5
VSMC P mTOR %3k B ILIEVE" S 28 BTk, 4
il mTOR 15538 6 A 336 Ak 7T LA RLB) 1 VSMC g3
B GER  BHIEBREERTE B, BT 1E As R
32 ERMAEBEIATH mTOR 15 S EBE As
€A

ELWEALAE As B Ji v 47 3 AS ] sl ke )
o, far i 19 B W 20 i BE 43 A i/F 2 A K TR B SR AE A
Jo, A B ok BB A K K 48 RE S B 5 R I W 40 i
JERCI As BEHLE— L K RIGE N R Wa
YW LA M W S AR As AR A B
NS> THLH], B As R Mk RS B
I 200 AR P 1 I T LR S 400 fL PN BB 3 By 1k 4
AT, A RE R RIELE As K BIER, A
U IE M 20 W S 2 R LR AR S R
mTORCI J& 3 i #5522 (0 [ w40 il 71
I, mTOR 17538 B RE 0% A 2500 455 L W 20 i Fry 19
FERTIE As HE R RS B RIER

WFFE W] mTOR [ 28 B4 i) 7] 7 A 25 2% Wl ik
U As BEHC R B AR A DIRER N As BEHLRIFR,
MM As #EE . mTOR 101 771 4 2 54 =) A ok %
PRV R MG A 00 SRR e R MR AR Y R 1 B As B
e B g 0 Bl TR 1k As g JE . AL
JEMAE 55 F] BE A FKBP 12 ( FK506-binding protein-12)
gh 4y R 45 A T mTOR FF-41 i) JHL 3 6 A s '
RPNAMIFFE KR, BEEPE ] PI3K/ Akt/mTOR 15 %5
[ BB PR AR 5 I 40 9 e, ek /0 5 I A R 32 i,
il SRE R 1 & A, NTTTRSUE As By B BER, SE S As
PRI E RGNS FERFSY PIBK/ Akt/mTOR {55
TFEXT As T WEANM WA RS T RSB T R
R, 215 FE A S 2 a8 mTOR-siRNA SEHEE 40 11
PI3K/ Akt/mTOR 155 % 538 [ ) , W 20 ff 1 w3 2R
SR S 380, 5 00 L 8 1 1 A S A 210 (inter-
leukin-10,1L-10) B S FEAG, M THEER v 0970000 i 353
ARSI RTINS As 5 B BEER Ay
B, AR, H mTOR MHIFIEL Toll #57
14 7 ( Toll-like receptor 7, TLR7) g A 1 B8 A 245 4 41
il mTOR 1538 B AP | I R X Se 2 W re e Bt
5 B A I SR KT 1) B W DD sk AR B B
YRR AECRE 4k T A2 SE AR BEBR A RS, X AN 259
BEAERIARIT As BISLEEZGH ™, AT WL mTOR {5
S AR P AT AR A B A A 1 e, DKk 2
W AnHIR N R As S iBEE  SELE As R,
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4 mTOR #P#I5 K E il K< 5z A

XF mTOR I HEFE , AU BESE mTOR {5
SRR AL T E B A 5 ], i8O8 mTOR # [miGY7 1
Wt TARZ ) . mTOR #P157) 32 S 4245 75 A
HBREMEMAEY (FEHEEEY 586 K5
Deforolimus > ) o A% K & —Fh KRR NEER AL A
Yy, vT AT EC TR R YT A B A e R A (R TR
MRS 28 7 J8 3 8% AR F mTORC, 1 ASYE
F mTORC2, HHf, mTORCL/2 By B £ 7E 4k
WANE T AR 2 3 B9 5%, 40 mTOR 4 B 4110 1 551
PP242  PP30 ., Ku-0063794 . WAY-600 , WAY-687 }%
WAY-354 55/ F )0 5 i A7 HoAth— 28 /533 il
#, 4 & — $8 PI3K/mTOR XX = 1 i 7], 40
GDC0980. PF04691502, GSK2126458, GNE477.
PWT33597 J% DS7423 45 ik 47 — L& 1 2 B {4 2 B
Yy, N AR EESE AT T DL e 4
0 mTOR 1553 #% , It PRI A S5 40 B 57 R 3k £
2500 VA TR IT A AR W M R X
AR IR R O 2 HE AT I R B B2
mTOR 15 30 7E 0 RS HE B 25900 J2 = 58 0 T %) 1
FHBUR T — 7 it e (R AE 25 W K A ROR B mi e
T ATy i — 25, i, AR Ak 5 R I R N 5 |
AR RN (EEAERYE R LS EE W
s FESR FTMAFREAR ) 2 S BOH 4> B A RE 32
RIE R RIAYT IO B 12 A ok e i
SR AR S LA 8 5 A T At T
R AR 3 FE RS B, DT R T N B Y
B, 3 Ry HAE G R (1432 FH 1 B T — 5 14 BR 4 2
KL, mTOR. 40046 351 76 I PR 75 i & #2) Z AF H ik
T KA 10 S B 55 RIS A 55 e S0A0E

5 & &

25 LR A AR mTOR {5 538 6 119 7% ki
THIAE As FEFE P BRG] A BRI T VSMC 3
B LR A 2R N B AR A B A P S
TrH RO, AE As BRSNS R F mTOR
R I AR, 0 PN R AR B O T, PR AR
BRI, RSk 07 11 As B9 A H s S 24
25T mTOR {55 0 H3d 25 A 3 i, £ 2E 5 v 4 i A
W, DY 0 LR F) ST B8 5 G D 2% B B )
Ji&  fe FEBEHAOREE TR B A RLBT IR As BT H Y,
P, B3 mTOR £ As % A2 K Ji A A [ 4 FH
L RABEFE mTOR 5538 B 1R As A AL H A9

YRR, A (BOE A 259, ik T 48T i 250, 7
WP mTOR {5538 8%, F5 I PR BTG As | A
LA ) R A R L) R O I 5
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