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W OE: Bf WESEISHEX B RRILEE 3-BEF (PI3K) /EAME B (AkD /HILZMEMHERLEH (MmTOR) {5
AR, PPRE R R P R E LS. iR AR, /N RE LT RAW264.7 BEHLAY N 5
d, BIXHRA. MEWEA. LA, FMERH L siRNA H. 40 HSERE 205, Akt k7 E L5, mTOR
N7 MEE R & mTOR-siRNA R4 B RAW264.7 41 HU 48 h, i 5T FEAR L2 E V41 B 19 W AR (AR 4k, Go0% 7% 1% &% Western
blotting KM FE G ER 11 LC3-1I ik, SEmF28%E & PCR (qRT-PCR) #1 Western blotting 341l Akt. mTOR & [ WA
K Beclin 1 U1L, ELISA Kill RAW264.7 43l S AE A T 40/ -4 (IL-4). IL-10. IL-2 Fly-FH3 (IFN-p)
IR o AR PN SE36 R F HE S CAG N 4% 20 /0N B 3 s o R T s B AR A FE s qRT-PCR A1 Western blotting 7243 A& /1N B =5 ik
4 Akt, mTOR ff] mRNA FIEHRIE. FR  AIMLRERER, SOIRAE, #0H & 25 s 4R & R4
S M52 S H A OB B AR B B %2 (P<<0.05), LC3-11 Al Beclinl 25 A R A /KT8] 2 i (P<<0.05), 1fj Akt & mTOR
) MRNA J & ARk KEF R (P<0.05), BRSNS A 1L-10 B2 FRAK, 1001 IFN-y 233800 (P<<0.05). /)
BBk HE et gh B, SR, WP EA/NRNESEEWIES, HFEST, BEE /N RSBt
I, ARRR . BEELN, JRERANMRIRE Sk, SRR B AR R, BRI R, RS IIHIRIAR . EERETAHDNRE
KL Akt. mTOR B mRNA FIE AR AL (P<0.05). £516 B 1 FUEFH0H1 5 Bk RERE Ak BE B B T RO L A1) 5 4%
PI3K/AK/MTOR {5 5@ il 48 RE R B K.
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Mechanism of anti-atherosclerosis of astragaloside IV based on regulation of
macrophage autophagy by PISK/Akt/mTOR signaling pathway

ZHANG Zhi-xin, LI Yan-jie, QIN He-wei, REN Kun, XING Ruo-xing, HAN Lei
Henan Province Chinese Medicine (Second Affiliated Hospital of Henan College), Zhengzhou 450002, China

Abstract: Objective To study the mechanism of anti-atherosclerosis of astragaloside IV by observing the regulation of
PI3K/Akt/mTOR signaling pathway. Methods In the in vitro experiments, macrophages were randomly divided into control group,
astragaloside IV group, Kangshide group, rapamycin group and siRNA group. The changes of autophagy of macrophages were
observed by transmission electron microscopy (TEM) after 48 h of mouse RAW264.7 macrophages in vitro treated by astragaloside
IV-containing serum, Akt inhibitor Kangshide, mTOR inhibitor rapamycin and mTOR-siRNA. The expression of Akt, mTOR and
autophagy-associated protein Beclin 1 was detected by real-time quantitative RT-PCR and Western blotting. The expression of Beclin 1
was detected by immunofluorescence and Western blotting. IL-4, IL-10, IL-2, and IFN-y in RAW264.7 cells were detected by ELISA.
In the in vivo experiments, the pathological changes of aorta were detected by HE staining. The expression of Akt, n"TOR mRNA and
protein in aorta of mice was detected by qRT-PCR and Western blotting, respectively. Results In vitro experimental results showed that
compared with control group, the autophagus of astragaloside 1V-containing serum group and each inhibitor group was significantly increased
under the TEM (P < 0.05). The expression levels of LC3-11 and Beclinl were significantly up-regulated (P < 0.05). The expression of
Akt and mTOR mRNA and protein was significantly decreased (P < 0.05). The secretion of I1L-10 was significantly decreased and the
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secretion of IFN-y was significantly increased (P < 0.05). HE staining results showed that, compared with the model group, the blood
vessels of astragalus membranaceus group were normal, arranged neatly, with small focal calcification of the granules. The lesions
were mild, the patches were small, the foam cells and the lipids were reduced, the elastic plates were basically complete, The degree of

lesion was significantly lighter and lighter than that of the inhibitor groups. The expression of Akt, mMTOR mRNA and protein were

significantly lower in the aorta of astragaloside 1V group (P < 0.05). Conclusion Astragaloside IV inhibition of atherosclerotic plaque

formation mechanism and regulation of PI3K/Akt/mTOR signaling pathway, inhibition of inflammatory response.

Key words: astragaloside 1V; PI3K/Akt/mTOR; macrophage; autophagy; anti-atherosclerosis
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(SDF-1) K H:324& CXCR4 [f) mRNA Fli&E A F ik,
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PIBK/AKYMTOR 55 M1, R KHF
AS FEFIRUE, e o A7 Hh S 3R 3
SEIGAKHE .
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1.1 SEIGYHRE S T4

/INER ELWE 4 . RAW264.7 T E H [ Rl 22 B L i
AR FU T SD ORI 20 W, HEYE, AR
(300£20) g, WH FigEHEw L s A R~ a],
YV ITUES SCXK (') 2003-0003. C57BL/6J
/INER 12 H, ApoE /R 48 H, SPF 2%, 8 Rk,
i (184+2) g, MMk, WEMEKFES)
WERT, SMYERTIES SCXK (F5) 2010-0001. Jit
BT TR R R 2 K% SPF i ah¥) st

Ly, (22+1) ClEE. 60%~75%[E{E. 12 h 7§
BB, HBEEE. TOK.
1.2 A5

W H I ERZ (RES AT 98%, #t's
84687-43-4, FARFEMAEN THEARAFD; HkE
MR (FESE 98%, #'5 1H-0519, LiffrikE
AR RA D AT MEHENER iR
SBORT 99%, b5 HY-10235) I 3:[E Sigma
AFEl; RS (S H20100390) 1 E R i A
R ZA R A AT HRER JREsERT
99%, it'5 1001580659) ¥ Sigma A & .

P E & PCR & H TakaRa A 7; RNA
W7 & Fermentas A & HREGR
&HHE B R RAT]; Pifk p-mTOR. mTOR. p-Akt.
Akt. LC3-11 Fl GAPDH #4J1J F Cell Signaling /A & ;
Pk RAM-11 9 H Dako A #; —f1 CEFI/R
IG-HRP), B 18 LAY TRA WA ;
MTOR-SIRNA 1t 5 ) N B AR A R A s H
A K4 (IL-4)+ IL-10. IL-2 Fily T4 (IFN-y)
I Fir 75 ELISA 57 &0 H eBioscience A .
1.3 x5

Finesse325 AU A ML, FKE Thermo A F];
TP1020 4= A h /KWL, Feica A #]; PHY-IIT 5 FH4H
SURHLAL, TR TS A PR AF]; DMR+
0550 4 4 BT, 18I Leica A#]; Y-FLO78077
WO RME, HAREARA; HEHBIKR
4, 3% |H Bio-Rad /A & ; BB5060 CO2 1% 7544 , Thermo
AF]; XSP-17C BIE AV EMEL, KT a2
a5 A PR A F] s PCR F: K4 341%, Bio-Rad 22 7 ; Icycler
1Q ¢t & PCR X, 3¢ [ Bio-Rad A 7] . ImageQuant
LAS 4000mini i R B2 ROGARA, TSI
XA PR A
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2.1 {RHhSEIG
211 EEHESAMFEMH S K20 A SD KK
BEALo v 2 41, BRXSHR ARG 1€ 4. R4 ig
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ZRIEK, HEH A ig H i 40 mg/kg (3% E)
W5 N iR &R RS E 2R ITEDD, &
ghen?i L. 1A, MEE3BKEUn, 12 000X g &
WL, B ETEWR, 56 CKiE, —80 CIRAfFE#AM.
212  YUMI ;IR Koy HUXEAE KWW
RAW264.7 41, ik 1X10%mL H40 i,
AR 96 LI R, M7 0.1 mL, FMHKE 5 ME
fL. F RPMI 1640 K773 H M 7% 24 h, FEML N
R (10%75 [ i) $E B 4L (10%5 24 1
) BEE A LS 20 pmol/L) . B R (F
A% % 10 nmol/L) PL % siRNA £ (mTOR-siRNA 30
nmol/L). Zj¥AbH 48 h J5, BH BB ESAE
R NS LN A

2.1.3 HRIEFICRIMAIN LC3-1I EEERIE %R
“2.01.27 WUR VA RGN, HUH 4HRIC s E] 35
mm R FEILF, PBS 2% 3 ¥k, &KX 3 min; A
A%% T WS [ 52 IC A 15 min, PBS 2%k 3 &, HHIX
3 min; 0.2%Triton X-100 = i3 #i% 20 min; PBS &
e 3K, IR 3 min, WKL T PBS, fEBH L
WINIEE LA MIE, = EE M 30 ming WK 4R 3
BV, BRI TN E 8 AR AT 1 — LR
ANB&, ACHELR; It —i, PBS Zik 3
W, BRR 3 min, WRKARIR T IE A b 22 4 e
IR e e, BEFH=HEFE 1 h, PBS

BVEYI 3 ¥k, FHX 3 min. TR DAPI BEOGIEE 5
min, XFERAREAT Y%, PBS ¥t £ 41 DAPI;
WK AR T IC b friAds, & ol e v KGRI
FE S, ERA R MR EREE .

2.1.4  Western blotting £l RAW264.7 ZiJfd 1 Akt.
mTOR. p-Akt. p-mTOR. LC3-1l FHHAMEIL Ut
92127 WUR4HM, PBS Wik 3k, A&k
WEHAJE, KA BCA EAEEIENEEAKE.
6%~15% SDS 5N I i gt ke i3k AT B B Lk, BR
13 2 J5 1E %€ B 200 mA #4 % PVDF i . =
T 5% AR Wk B 2 h, FIA NG —HT(1:1000)
4 CEERH, P4 HRP Frid =4t (1:5000)
FWIFE 2 he Pelkfa R RIGAF G GE
ImageQuant LAS 4000mini ## R F k2% & 6 AR AL
B5, M Image J IRHCEE 4> BT 25 K B B
2.15 qRT-PCR #iill Akt. mTOR F1 Beclinl
mMRNA £k UdE “2.1.27 TR, 20 BB
RNA, i 54 5 i% cDNA, LL cDNA AR, K SYBR
Green 1T qRT-PCR Jx ¥; & MW.Z%L: 95 C. 30,
1/MEH; 95 ‘C. 55, 55 ‘C. 105, 40 PMEHLE,
FEAR B I R T 710 2784t GAPDH A4
Z, 1P HINE 1.

2.1.6 RAW264.7 453w RAEK & H
“2.1.27 TR 4HM EIE, BRI G I B S ae I e

% 1 Akt, mTOR # Beclinl #3541+ %
Table 1 Primer sequences of Akt, mMTOR, and Beclinl

H[A 117 519 S 514
Akt 5°-ACTCGCCACTCTCGACTCAAG-3’ 5-GACGGTGCCCGAGGCCAGAC-3’
mTOR 5°-CACTTCGCGAGAACAAGTCCT-3° 5-GCTGCTCGGTA TCCATGGCTG-3’
Beclinl 5-GTGCACCCTCGAGCGGCTCTG-3’ 5-CAGTTGCCAGTCGTCGAGGTCA-3’
GAPDH 5-AGCTCGCTGTGAGCTGCTGAC-3’ 5-TGTACACATGTATTCACGTCTG-3’

IL-4. 1L-10. IL-2 F1 IFN-y fI7KFo ™% %18 ELISA
WAV EEME, 1L-4. 1L-10. IFN-y F1 1L-2 ffyA]
MG 4351 4~500. 30~4 000, 15~2 000 11 2~
200 ng/L, HEE 3 kL, KA LEBRRATATR
m 3 e,

22 {RASZLE

221 EME%Y FrA/NREMNMEREE 1R,
C57BL/6J /MR 12 RAE N IEA, ApoE ™ /NRZ4 T
s RETARL (B BRI 21%. AHERE 0.15%); #-4H3T
DL HIROK . 1RFE 4 SRR (s ks nT I8

BHIPHRIEED ¥ 48 1 ApoE /N BEHL >
R, HEREA. A4, FHERA, 94
12 H. WHBA AR ig SRR, HAe
B g T (40 mglkg, FEPEEFIE, 1
RN IR SR . S (1.0mglkg, 1A
GRS 2R FIEFR (0.5 mglkg, 15K
D, BHAT 1R, B84 .

222 FEAMCRESKHIE WWAIERTEEE 12h, &
RAESR I, 2> 25k . BLEELSE, 78 sk,

H 10% %2 B HEEFEE 6 h, K. B, 2.



- 3578 « 3%

Chinese Traditional and Herbal Drugs 55 48 % %5 17 ¥ 20179 H

AR S V) A

223 JREJEAFUE  HEZNIKE 10% F EE 2
W E, 75%CRERRFEMK, —HRER, Ak
M, YA, BN 4pm, FMIAARKE-FLO (HE)

Pefty, et R,

224 QqRT-PCR il % 2H/N i E Bk mTOR. Akt
BEFIEAKE BNRESKALSRRR RS, o
NG 1) Trizol, #3F& Ui B IUS RNA, 18
3193 cDNA. Ll cDNA N, PCR [ 321
95 C. 30s, 1AME¥H; 95 C. 55, 55 C.

10 s, 40 MEH; 79 Cllw ;s 55 C~95 C,

BAMEAIN 0.5 C, KlEmih&kE. fAHHET
R RN 272C, GAPDH AN Z, 51
FFH WK 1.

225 Western blotting & I % 21 /N & 3 3 fik
mTOR. Akt HEHERZEK HUNRE3NK, PBS
M 3K, VEERBRIL, BERESIRIGINNE A 2ARTR
ZURTEE, T4 °C, 1200 r/min .0 10 min, /N
WREL B, Bl BCA HMTEAERE. HAERE
Ja s IINER EFFZZMR, 95 Cn# 10 min {55
FFRA M, T SDS-PAGE HLik B & 1, FEE H
MRS PVDF 8L, S%iARd-g=imdtid, A
FERN.—PT (111 000), 4 CHFFEER, TBST Hikk 3
Wo IMANZPL (1:5000), =i E, TBST ¥k 3
Ko BRI 5 G T B, WS PIBK. Akt

X i FECP

RARENZIL, UL GAPDH £,
23 GItEHE

K FH SPSS 19.0 Suil- B AFEATHLHE /b, SE56
B LA X s Kox, RABREHE R Z 0.

3 4R
3.1 EETHEMEBRHMEN

RAW264.7 AfE ZjY) b3 48 h 5, &5 B
WLELE- AN A AR AR . XTI bR, i
HHEH . FLRH. FiHEERAH A siRNA 4L 3
PRI, WA 1.

3.2 HEERHEX RAW264.7 4ff LC3-1l EARIL
E0pA ]

T PET LR E R, SHRAMLL, EEH T
H, A, FiEERA K siRNA H IR
B LC3-1 [FERA i, 4558 WK 2
3.3 HEEHRHEX RAW264.7 A Akt. mTOR.
p-Akt, p-mTOR X LC3-1l EEFRIEHIENT

XA, HMEHEFH, BEEA,
A R A N siRNA A RE M E A LC3-1I
Lk B E W IN(P<0.05), I p-Akt X2 p-mTOR
EAHREHEZ /D (P<0.05); Akt HEARIX
IR W ZEZES; mTOR A RKI K FIF
Qﬂﬂl siRNA 41 & & k> (P <. 05>, M A5

BAMBFMERALANEEZEZR . 5RIE 2
%ﬂ Kl 3.

2 . e 1 5
ELEES S

Bl 1 ESTHEENELE RAW264.7 HAAEBHLEH
Fig. 1 Ultrastructure of RAW264.7 cells in each group observed by TEM

LA

X W

FHIHER SIRNA

E 2 HEREI RAW264.7 41fE LC3-11 EAFRIAMIFM (RIERN, X200)
Fig. 2 Effects of astragaloside 1V on expression of LC3-11 protein in RAW264.7 cells (immunofluorescence, %200)
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=2 HEREX RAW264.7 418 Akt. mTOR. p-Akt. p-mTOR & LC3-1l EAFRIENSM (X £s, n = 10)
Table 2 Effects of astragaloside 1V on expression of Akt, mTOR, p-Akt, p-mTOR, and LC3-11 proteins in RAW264.7 cells

(X xs,n=10)
- AR I B
ZH 51
LC3-11 p-Akt Akt mTOR p-mTOR
X RE 1.00+£0.01 1.00+0.01 1.00+0.01 1.00+0.01 1.00+0.01
TP 2.98+0.72" 0.56+0.07 0.96+0.14 0.27+0.18" 0.52+0.14"
A 2.324+0.55" 0.37+0.06" 1.07£0.16 1.09+0.48 0.37+0.16"
CALEES S 2.85+0.72° 0.44+0.07 0.94+0.17 1.14+0.37 0.28+0.08"
SiRNA 2.934+0.63" 0.48+0.08" 1.03£0.27 0.24+0.16" 0.274+0.07"
x4 tE: *P<0.05, T
P < 0.05 vs control group, same as below
#= 3 HEFAHEX RAW264.7 4R Beclinl. Akt & mTOR
LC3-11 —— et e—— S ——— MRNA =ik HE20 (X £s,n=10)
P-AKt — — — & —— — ‘ Table 3 Effects of astragaloside IV on expression of Beclinl,
Akt — e — et m— Akt, and mTOR mRNA in RAW264.7 cells (X £s, n =10)
MTOR e  co— — — — FX R IEE
] 2HA)
P-MTOR  m— — -— ———— aE— Beclinl Akt mTOR
GAPDH e e — — AR 1004001 1004001  1.0040.01
P LR I S SR T " . . .
AR ORIRHTR R SR SIRNA WIS 2364034 0364046  0.2540.12
3 HEEH RAW264.7 4B Akt, mTOR. p-Akty Bebfd 18742026 0.82+0.147  049£042
p-mTOR & LC3-II EAKIAHISIE HIRER  3.58+042° 0.64+0.32° 0.22+0.14°
Fig. 3 Effects of astragaloside 1V on expression of Akt, mTOR, SiRNA 3.87+047° 0.73%0.82" 0.21%0.16"

p-Akt, p-mTOR, and LC3-II proteins in RAW?264.7 cells

3.4 HEHEREX RAW264.7 4R Beclinl. Akt &
mMTOR MRNA ik

xR, Ee L. A, HinE
F4H S SIRNA 41 F EAH OS2 F Beclinl mRNA AHXT
FikKFREE FiFH (P<0.05), Akt. mTOR mRNA
FIXTRIBK T B R (P<0.05), Z5RILE 3.

35 HEBREX RAW264.7 4R 45 i 2 ERF
IL-41 1L-10. IL-2 F0 IFN-y RO

Xt HRAAHEL, A, BEEEA. B
B M SIRNA 4 E G20 g 43 WA 1 9 RE R~ 1L-10
KRG (P<<0.05), IL-4 J IL-2 [45r A
BEER, HEWHY. HIRE R4 siRNA 411

IFN-y /KPR ZE8n (P<0.05), 1541l IFN-y
KRB EZ R (K.

3.6 {RMLLE

3.6.1 —HUEN  EFRAIA 2 FEH C57BL6/
BIET: 2 N (PRAH i 838D, ApoE/NRFET:
5 H (g N4BO0), HIRERE, BEHEAGITT
FHPNREE N 10 K.

36.2 HA/PNRESMBFIILAENE SRRt
WMEL, WL /N B BkEE R 5], I F
B, NI, AT, SRR, o3l
Bk FERE AL ko AL EH /N SRR T T LA s P S
BEWE., SNEALEZEEMANE, N KRR
MR, &SR, R LA RS s TR R

F=4 FEEHEX RAW264.7 S SSEREF IL-4+ 1L-104 1L-2 F1 IFN-y BYS0E (X s, n=3)
Table 4 Effects of astragaloside 1V on secretion of 1L-4, IL-10, IL-2 and IFN-y in RAW264.7 cells (X £s, n=3)

2H ) IL-4/(ng'LY) IL-10/(ng-L7Y) IL-2/(ng-LY) IFN-y/(ng-L™)
X HE 40.76 +4.14 220.76 £24.17 5.92+0.63 11.43+0.82
TS 38.38+5.52 111.38+10.54" 6.05+0.76 16.95+1.84"
A 39.87+4.95 161.87+12.25" 5.98+0.82 11.47+1.43
HINER 38.58+6.09 113.58+ 9.49" 6.16+0.78 18.25+1.94"
SiRNA 39.8945.83 112.89411.43" 5.96+0.64 17.994+1.75"
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U245 AN HRIZAL. A4, il
R AT AN IR YR R LT, AR
DR WA BT TE . ARk B R L
PO T A 2 KT AL s /N R 3230
kSR a5 I, HEPEESS, R MRS
BRI, A, BEYUIN, WL N AR ek
by BRI TERE, FIARTERE R TR AL

ot A

S

REAHMENRERH, 2RIE 4,

3.6.3 HEHEX/NRESIMK Akt. mTOR mMRNA
FIEAKTRIsem SEAHMEL, FREFH 4N R
F Ak Akt. mTOR mRNA AH X ik B RAK,
HYiitsE L (P<0.05); 17441 Akt mRNA
R IE B RAL(P<0.05), I 2 41 mTOR mRNA
A Rk mRYE (P<<0.05, % 5).

LA

4 FHNBRENKFEF KT (HE Ff, X200)
Fig. 4 Histopathological changes of aorta observed in each group (optical microscope, HE staining, x200)

5 HERHEIMRESIEK Akt.mTOR MRNA FikKF
9808 (X £s, n=10)

Table 5 Effects of astragaloside 1V on mRNA expression of

Akt and mTOR in aorta of mice (X £s, n = 10)

<6 WEREX/NRESPK Akt. mTOR ERFTIAKEH
g0 (X £s,n=10)

Table 6 Effect of astragaloside IV on protein expression of
Akt and mTOR in mouse aorta (X £s, n = 10)

i3 MRNA X} F ik &
Akt mTOR
PO 1.00+0.01 1.00+0.01
et 6.99+0.78" 8.14+0.59"
HWRPH 3.06+0.38" 3.19+0.47"
HLERE 2.15+0.18™ 8.28+1.48"
ISR 6.44+0.84" 2.59+0.92"*

N FAMNREE
ZH 55
Akt mTOR
ol 1.0040.01" 1.0040.01"
i 2.2340.48" 2.8840.28"
T 1.084+0.28" 1.16+0.15"
FE15E 1.384+0.37* 2.96+0.23"
CiiEEES S 2.4340.33 1.264+0.23*

xR P<0.05; SRR “P<0.05, TIF

*P < 0.05 vs control group; “P < 0.05 vs model group, same as below
3.6.4 FHICHTX/NR ESK Akt. mTOR EH#E
RIKFRIREN SRR, EREEA/NEE
ZKA Akt. mTOR & A RILEIEUR, A4
TR (P<0.05); FEL1RA Akt HAMDRIE
EHRIK (P<0.05), HIAFEFRL mTOR &AM E
BB (P<0.05), W3k 6 FIKE 5.
4 g

AS =5 N R ARG . BRBT AL IR
B 5 A R R 2B I SO R . I
) — L2 B REIR G MBS AS I EEHLA], AS
R A AN B 52 28 Atk 45 i R B0V 97 A0 T e ok
—EMIEAE. BIFURM, RERARE A RIEL A
ARV R AT DU AS BEHR 4RO . ek
2 1 T X R 368 T oA 453 10 P 240 L 8 A 1
B LR A B SR A B T S NEBRE % 51 RS PR

Akt . o— —

MTOR  — — — —— —

GAPDH —
A (LRl

HREHE RLE ana=

5 HEEFHENINRESK Akt. mTOR FERFIAKFAIF N
Fig. 5 Effect of astragaloside 1V on protein expression of
Akt and mTOR in mouse aorta

JHI ) W, P PIBK/AKYMTOR 13 53 4 6 3] e it
3 1 A 200,

I AS B I R R IR AR B K
FIERERE LRGN A B AT K gu e, Forh
A 2 2 AR R T TR A PR P R Ay BREER R 2F
AEIE P RN ERARZE, P, x5
B o WAL S SR R B, PR AR A R T
HAFEIRAR A . [N, RN i K R 9%
VERF, (R BEER A AR 7 A, 78 AS
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W, BERRAM B RS TR RS, S
TR RAIRSE . £ AS KR, ErEgni
(1) W /D BB 1 9E SR, D R R I AR
s TSI LR B B R AR 4R AR v, BB
AR E ) R D2 18L, IRk, B A i 4T
R PERATEE R, AT gD T e v )
YRR, (RSB R E O G RE N A
(I EE M. BFFE R B, PIBK/AKYMTOR 15 Sl #%
& AS JEH EE S 5 38R, PIBK/AKUMTOR
R RIS IBEOE, E AR ORI ORI T R
i B R OREA RS il Suk e UGN & 25k 2SRV Il
AS HiFERL, Beclinl JEREZE 1 NI FLEh)
() E RIS, 25 1 AN IITE H VIR R B ffg
P LR HN R AR IR, X E AR T R 2 0 E
BB MR A RTA LC3 3L A — FiE BRI 4
LV 5 T AR LC3-1. AR 5 kA0 D 45 & B
LC3-11. LC3-11 FAHXT & s T A&, X Fh LC3
AR E T2 P RASI [ Mg AA ) o FAwie
ATHIRE R 3R 0, B H T B S AR AR &
fil, | E KA B SDF-1. CXCR4 mRNA
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