HEPELS G

Zki% 2019 4F 3 A5 39 £:%F 3 ] CJITWM, March 2019, Vol. 39, No. 3 - 381 -

3 B

RERXGHMM T B WA R R

F e

K E AL N 1,3,8- = I-6-F L E R, 4>
TN CisHyo Os, JE—FP IR EBRAT A9, 2
P B2 A RO ST 2 — LS KB RAL T S
5t DB A X S8 2 A Sy 1 G P B 22 N
o MR R BB AN R BT 55 40 e o T A2
T E DI A e LI R IR 2R Bl ke 2 1) 2
Qe

2 VR 40 LA T A AR P BT Y R 2
BRI, ANBEPE TS, SRR 1 BUAN AR e T, A R T
ANAEIRBEIY A, 20 U8 T 40 A = Bh St Y, — A A

HUAFT, RN AR S B 2 ol & T A0 P B AT TR
FPET T UMAE T, 4 B U8 T 4 R R A sl 258 g
RETEEEN, g a1 RERTHEIET) & —
Fh A e e BEMESE T ML, T EL 2 20 Y 9 — A G ot o A

S P EL B AN RS AR A AL AN A A
AT SR E RS T AR . IR RAE 259 AN SE R
5 AT RN 240 M P RS, RS R TR, K 2% AT 2o
AN TR R R LR e

1 RER 54T

1.1 KRERMEHEMBETAET  KEBHHIE 5
7N K B 2R AT 3 3 00 ) 6 3 RS B A P 5 I N 3
S AR ZRRAR T RE AT A0 (5 5 i T R AR
PTAERST

1101 R Z0E i 8 U8 T O I R R A I 41
MOgH T KRB R — RO AU T2 & 57, Wang L
21V S ST R IR, K R AR K A U0 AT R BmN-
SWU1 4i it v, w] LBy ] fi2 9 7= % 1 BmDredd
(B. mori Dredd gene) i3k, fiff P I P 2F b K &
fiti-8 (caspase-8) iG LM T L34 fin . Fas FE[H

R TR N, Fas LT 1 Fas ZIKE A 2
— SRR A, B T4 4 K T (nerve growth

B TH - LR R EERATI H (No. KM201910025007 )

YEFFEAL: 1. #R B2 R R 2% W AL T i3 7 Be ke N B (JE
100026 ) ; 2.7 #R BE B} K 2% B & b 5t g 7 B b0 52 30 = (Jb e
100026)

WIRAE . BH M %2, Tel: 010 - 63138748, E-mail: modscn @
126.com

DOI: 10.7661/j. cjim. 20190127. 064

| 5

g maE

factor ,NGF) /i@ IR 3L A+ (tumor necrosis factor,
TNF) SZ 88 505 i — 0, ZEFUA P 58 B AR A4
M4 G, 25— R50 0 R 52 AH
Bl Li WY 4§ 1”%'Jﬁﬁdtiﬁﬁ%?$?ﬁﬂ’])\ﬂﬂiﬂiﬁ A549
MM I, Fas BRI 5 iR, [ R 1 5t 5t
PR T ek, 1A 2 A P, S )ik B 08 T H Y
KB 3R EL A 1 ) s 2 L 2 U0 35 2 1 1 2 1 3k A
LR girh s e bric i &
H3K27 =H %k (H3K27me3) £ ik KA, (HIE 4 &
1 H3S10 ;& (pH3Ser10) #3i5 /K F- 5, Cha TL
225 1o ot B e A0 AR O BIE 9T B, K R IRTT R
RERE I pH3Ser10 k7K, 14 H3K27me3 (1
ik, TR A0 A IR B TR H Y.
1.1.2  RE R A5 A 5 R s g 2 240 i 0
0 BN ST RS . A
JLH, B R T S A S I T RE
TEANMLREES N N AT AR ] . YAz B BB
Yy SR BE L 58 SN A IR A BT I b B B N
BIE ANBEAREL K Ca® = ELE, vl 5
AL BT I ) e ZE L, R R P BT R 9 (ER stress,
ERS) . ERS Zir4k & B 40l i T 1) B 2k As
Z—,ERS A N T M A A — R A AR BEAR AL, i
2 TR o 7 RRTE I 5 B N 1 A R A B ORI & R
1, T ZERF AN A9 15 3 he ™) o ko 28T LI i 3
TN ERS KLU I 1=, ERS P4 1= 5 JLFR
SR 208 B A G, A4 2 1 A P J5 1Y) JE
( protein kinase-like endoplasmic reticulum Kki-
nase, PERK) , i iR b 1) elF2a i /i ( phospho-
elF2c) 21 Li X 25073 b K R AR ORS00 A
BRI, KB AR A ) N 5 ) -SREBP1 ¢ 3 #6151k
BEEAR AR R , HR R T-12H bbas o BRZH T 2H 21
AN PR T M C 11 p-PERK , p-elF2a LK T fL8% 5%
[A-¥-4 (activating transcription factor 4 ,ATF4) ik
S G0, PR O HE I K BT 2R R RE A A e A5 N B M)
PERK-elF20-ATF4 i g fie it 4 i o, HLal AR 4 9 o=
IPSEHEIVESIN =2 U kﬁ%éﬁﬁfﬂtﬂ@?
1.1.3 KREZEELNFLPIRGE
Mg

AR 2
éi*ﬁ%%ﬁ‘%ﬂ&”’%’ﬁﬁﬁtEl’ﬂév%ﬁézé,



- 382 - FRE PP EESE G2 2019 4E 3 A% 39 54 3 1 CJITWM, March 2019, Vol. 39, No. 3

FE A HfLSZ B JA TR, 2R A B A ML (R C A
TS, TR T U A 08 T 9005 35 2 D R K
KB caspase-3, 51 K 4L =", Wang YX
EIURIR G S PR B 2 E R S R T I R S
Hela 403 (E, His S M T 00& 4 =2 2 it iy
FELR KL AR T RE RIS R ANEBE T 3 AR R 38 Min Ay i 428 52
B, Xie MJ 28 e \ K45 7@ 4N HCT116 2
HIFFEIE S, R 0l i & AL B, 1 SRR IR
P IR A 41 2, Bax Bk PR 3k 7 4 3 i [ e REAIG T
Bel-2 MG B B K3k, LRk S A, il (R C &
LR T T,

11,4 REEZM AT T M 515 5 3 A
MBI TS EER AT LA i e M R URE A L
2R SRS 5200 R 0 O o A sk BEL L S 40 L 1
1454 , i Notch-1,b-catenin 1 STAT3 2" g
FHSEBIF ST TE B 76 S A0 rp R 5% 2 B i TNF A G0
TESFIEES B T 2 R KR A A
Fkokese .

1.2 KEZMEIMBRMT-IER A%&EIAN0,
R R AR A ORI S 538 B 4 M T, &
FEAN AR R

1.2.1  REZMSHR TR 40 5% T2
Y R RIS Wos Kk R AR Tk
M BRSO T, R R BRI P TR0 . 1k
Y7 25 IR 3500 B 0 0 T S B0 /NS B A
T — N B EOR L A2 AU A IR S K #
FE0] L3 5 R 1 40 A PR PR VG il s T 24 440 i
WI-38 411t 5 T A 75 2 (0 08 T 45405 , B K R AE
RL G R IR TR LT B AN AR R

1.2.2  KEEZEES LR ARG S W g an e iE T

£ C2C12 HLAAF 44 il 5L, i 1F Hoechst 33342
et o A AR B (1 VIPL A3 M, K % 2 HOA RE AR
TNF-o 75 3 20 Mo 08 = 8 4F ;78 TNF-o H1) 30 19
C2C12 WLELEF 44 M rr | 8 3 A il b 1A B 2 11 9
AR R 1 AR B, AR SE R KB R IR YT IS Bel2 Y
EEFR RGN, SR Bax A B 1 2 bk K & Tl F 5
FREF TR — R B A I P X BRI A A
TNF-o Jll3 1% C2C12 LB 4 240 i vp K ¥ &Rl ad 52
M 2R AR 5530 AT ) A R T

2 KRR 54w

2.1 REEE AT B 0 AR A E 40
W VA AR e LA A 0 A L e o R AR A A T ) 4
5, O 2R AL B L0 B R R R I O
TitJIgE T T 9% 1 T T A P O Tl 5 2 40 M P ) 1

o AR R R OCHE — 200 H MR AR 5 v A Y
G A EK B W N A AT AR H Y. 7R
1L % ~F W L 48 B ( vascular smooth muscle
cells ,VSMC) , i) i Y K 35 3R T T 40 i J i S0 400
P G 0 A IR TR G A SR A AR ) B 1
SRR 5T Y L I A A U T Y R R B, T AR
B B W A v 0 A, I O R T
VSMC Ja /R ANMLA P8 T A Wi k22 R
H AW B (cathepsin B) J& T AR F B i H >
D AR AR K AR I, 132 AT 1 4% b 2 2 40 e ) v Tl
T, FRREM &AL E T, RO, cathep-
sin B LA—F )58 SAE A7 7R 1 B AR v, A 7 8
A& 38 ; YA AL & A 721k, cathepsin B — H Rk
Z S, FORT A Wl A b A AR K R KR B B
PO TE AR 4> R 27 TSI S5 — R4
B RN, N T 5 B . SEER A R R
A LM cathepsin B {&MHIE A £ GE MG, 3R
DR B R AT LS 5 s TS 7 Sk T P i AR P T 7 AR
e E WA I OGS A A, T D KB R A R 4 o
VA A T35 R S M A0 i s S %

2.2 REEFRIAS A P LRI iR A HE 41 i 5
W YA TBAIRET , 4B N A ZRL IR T e 2
1, A LR 5 T I B AR T 18R B R A ) H
fro Jacob TG %' i b vt 1 Wb IR 4% WL 5% 1 ek 15
SR R B R 2 0 200 T P s 4B 45 4, i B0 I P 1)
SNSRI R iDEA I IR ¥ SRS TR L N S ey T AT S
KHEE ] LAY 0% PE 4R (reactive oxygen species,
ROS) iy /=4 5 &, LR AR 0T 1 iz 2 1 &1 7~ ¥ 2
ROS,ROS Bl 3 H 5t JIg BRAIEIR , Fok i Ak
Wyt =X s B, 328 7 8 R B R 7 40 i 2 2 ROS
P05 AR T s 1] I 88 3038 P 5 3 52 L I oRn AR A
W ARy S VAR B, I Tl A 5 T i A 1) 46 G e PR i B
WA , 30F T 4 — R PO A I 3R Z5 L ok
TRV A WS 3 A] e A B TP LoRn AR A,
IS/ T ROS 177 A= g i 2D 1 480 A R 380 ) % AL
(LNIOEEVES

2.3 RERIEES 8 H R R B WO LA
Bt WFLEYEMEREEE (mTOR) & —FHE
LT 1) 22 FZ PR 2 BR A P , B PR AR A A
HeagE B G S B ) G SRR O, ) R R
RE TR IR A R IMBNT BN, PR, mTOR 7EiH
AN A g R PR B T AR B R A R
fi} (glycogen synthase kinase,GSK)-3a & [K 2 i
Hagz /N B A O IERE K O T BB RS LY A9 35



v E P R 4 A 24k 2019 4F 3 A4S 39 #4753 i CJITWM, March 2019, Vol. 39, No. 3 - 383 -

L, BRI HLAAEBR T4 mTORCT il , 410 il
T AR KL, BrLLL A6 mTORCY 38 B R s H
e S AR HE T IR B4 LI 1 . 00 2572 SR oK
HE T W Hank's “F-ffif £ 1% & ( Hank's balanced
salt solution,HBSS) #1T9Li#k 15 F K BUE /NVE
B AR, UL B W A AR I L S LU i i West-
ern blot il 4 fg 3w bR 2 H——W L 3h ) [a) 2
YIE M LE 1 558 3 (microtubule-associated
protein 1 light chain 3,LC3) /1 , & kK FH @
LU R B R AL TR A X B4 i, i — 2D UESE T R R
TR mTOR {5538 #% , #fl 7 HBSS i 31 &
/NG E R AL LC3 T 27 1 Rk T H WG A, 7E K
BRI A AR MG-63 i, B 2 KR 216
3 112497 ¥: (AE-mediated photodynamic therapy,
AE-PDT) Wi firf3 AE 1l DL H#48% mTORC2 Jf H.
I L Rt A ke 0 o R A L P A A O RE TR AL
ROS/INK {5 5 i, i S 40 3 i fE -0 . AMP
WA /Y 2 1 ¥ B [ adenosine 5'-monophosphate
(AMP) -activated protein kinase ,AMPK | 240 i N
T3 mTOR BUE 1Y F LML, AR K KR
S AR E iE 5 AMPK/MTOR 4%, K # %Kil
G AMPK 3 HATH mTOR #5525 S A
W, DT X 20 A — e R A

2.4 HAth  KEZRAEATLIECE ZFh A0+, an
HIF-1o Fl KGF 45, 7RISR T, JEIR 2 ik A WA ¢
S ETE SARSCER I BFR3A , H TR 20 A ) B WAL T
AR ™ o FEIAIIFS 4 0 T 0 AR I s 27
AL WI-38 Aiiffl, KR AT LGE L & 3 i
PP R B A RV £ s KR I Tl S 1 4R
PG I B WK, JU AR 0T B B, SR T A 75 A 1) 1
ToHIB 58 T2 BRI A, KA TNF-a
IR C2C12 JUBET 20 f EA I R % A Wi g
J1, KE R EEBE R Akt & & A6 LC3-IL,
Beclin-1 il Atg7 (9 AR BLHMN P, KR
TNF-o FJ3 i) C2C12 WUBLET 4 40 i b H A7 40 i 41
AWEFPE TR, o — 20 0E 58 K8 R AE T AL, 33
-5 A WS BEAEH A ESZ Y

3 B4

2 3 o A S FE A 4 Fas | pH3Ser10
H3K27me3 %533k, /-5t PN 5T X I 38, e 72 2 A A4 3y
fiE, Y ¢ B {5 5 8 % 40 Notch-1 | b-catenin il
STAT3 e A = SRIMAE R LE i AL N KR
L BB AU ML J8 T, AnAE AL T7 25 WD 5 | % ) B 4 4
AT DL RO B W S A T A ] 7E TNF-o 355

(1) C2C12 JLJSET 24 240 i v w40 1) 2 A% FE 2 1 9 A
PRI AF . RN AR A, A R E oA R —
20 i N 2 A ) 30 55 0 A 2 e A i o 1 4
SEAB LA . SRR B WS WP 8 T ) 3222 AL
il , SRR P A0 A A SR T R B r, X iR
TNTEAN[RI AN IR B2 25 )T WA T, K 2 3041 4 e
PR T T BB 3 3 s/ R AR ) RE R A5 L S TS SRk A
WESCEL . AR ST H WS KR ATtk
B, K8 2 HA S A0 s W AR S5 Sk 1A ) BE, 5F
REJH M5 Sl % 40 mTOR {5 53 % B¢ & 40 i N 1
HIF-1a Fl KGF S A2 2E 4 B Wik 5 2R 5 HL A Y
YER . B, #2508 KR 50 B WS C R 6

FEARRMIFER R 2 E R 2 510 .
2 % x #

[1] YuX, LiC, Song H, et al. Emodin attenuates au-
tophagy response to protect the pancreas from a-
cute pancreatitis failure[ J ]. Pancreas, 2018, 47
(7):892 -897.

(2] #utE. PBEF 78 SAR R 4 M0 45 & s L v i 4
KakhgEa T EmatsR[D]. KiE: REERK
2, 2017.

[3] Boya P, Reggiori F, Codogno P. Emerging regula-
tion and functions of autophagy[J]. Nat Cell Biol,
2013, 15(7): 713 -720.

[4] SuJ, YanY, QuJ, etal. Emodin induces apopto-
sis of lung cancer cells through ER stress and the
TRIB3/NF-kB pathway [ J ]. Oncol Rep, 2017, 37
(3): 1565 -1572.

[5] ChenD, LiuJ, LuL, et al. Emodin attenuates TNF-
a-induced apoptosis and autophagy in mouse C2C12
myoblasts though the phosphorylation of Akt[J]. Int
Immunopharmacol, 2016, 34(5): 107 -113.

[6] ZhanglL, He D, Li K, et al. Emodin targets mito-
chondrial cyclophilin D to induce apoptosis in
HepG2 cells[ J ]. Biomed Pharmacother, 2017, 90
(7).222 -228.

[7] ZuC, Qin G, Yang C, et al. Low dose Emodin
induces tumor senescence for boosting breast
cancer chemotherapy via silencing NRARP [ J ].
Biochem Biophys Res Commun, 2018, 505(4 ) :
973 -978.

[8] WangL, Song J, Bao XY, et al. BmDredd is an
initiator caspase and participates in Emodin-
induced apoptosis in-the silkworm, Bombyx mori
[J]. Gene, 2016, 591(2) : 362 - 368.

(9] VPHEW, 2R e, BRAEAL, 5. 9 IE B J5 PR IR
RISt A I 5 K BRAHSCTE R 2 [ J 3. o B I R AT
7%, 2016, 8(8): 3 -7.



[10]

(1]

(12]

[(13]

[14]

[15]

[16]

(17 ]

[18]

[19]

[20]

rpr [ Y PE 25 A 2Rk 2019 48 3 4 39 46 3 1 CJITWM, March 2019, Vol. 39, No. 3

WA, EEN, BUf. A R B A v AR A 8 AP
M3 Fas # Fas FCAAFRIBMIEM[J ] ImIKAFHEE,
2015, 1(3): 205 -206.

Li WY, Ng YF, Zhang H, et al. Emodin elicits cy-
totoxicity in human lung adenocarcinoma AS549
cells through inducing apoptosis [ J ]. Inflammop-
harmacology, 2014, 2(2) . 127 - 134.

Cha TL, Chuang MJ, Tang SH, et al. Emodin
modulates epigenetic modifications and suppres-
ses bladder carcinoma cell growth[J]. Mol Car-
cinog, 2015, 54(3): 167 -177.

Song S, Tan J, Miao Y, et al. Crosstalk of auto-
phagy and apoptosis: Involvementof the dual role
of autophagy under ER stress[J]. J Cell Physiol,
2017, 232(11): 2977 —2984.

Tiwari RV, Parajuli P, Sylvester PW. y-Tocotrien-
ol-induced endoplasmic reticulum stress and au-
tophagy act concurrently to promote breast canc-
er cell death[J]. Biochem Cell Biol, 2015, 93
(4):306 -320.

Li X, Xu Z, Wang S, et al. Emodin ameliorates
hepatic steatosis through endoplasmic reticulum-
stress sterol regulatory element-binding protein
1c pathway in liquid fructose-feeding rats [ J ].
Hepatol Res, 2016, 46(3): 105 -117.

Dasgupta N, Ranjan S, Mishra D, et al. Thermal Co-
reduction engineered silver nanoparticles induce ox-
idative cell damage in human colon cancer cells
through inhibition of reduced glutathione and induc-
tion of mitochondria-involved apoptosis [ J ]. Chem
Biol Interact, 2018, 295(11): 109 -118.

Wang YX, Yu H, Zhang YY, et al. Emodin induces
apoptosis of human cervical cancer hela cells via
intrinsic mitochondrial and extrinsic death recep-
tor pathway[J]. Cancer Cell Int, 2013, 13(1): 71.
Xie MJ, Ma YH, Miao L, et al. Emodin-provoked
oxidative stress induces apoptosis in human co-
lon cancer HCT116 cells through a p53-mitochon-
drial apoptotic pathway [ J]. Asian Pac J Cancer
Prev, 2014, 15(13): 5201 -5205.

Subramaniam A, Loo SY, Rajendran P, et al. An
anthraquinone derivative, emodin sensitizes hep-
atocellular carcinoma cells to TRAIL induced
apoptosis through the induction of death recep-
tors and downregulation of cell survival proteins
[J]. Apoptosis, 2013, 18(10): 1175 -1187.
Tz, BEY-, AR IR FR i 2T A 2 4 5 K A
SRR [ J . DUTER 24l (B2 hi) , 2004, 35
(1):74 -76.

[21]

[22]

(23]

[27]

(28]

A, k. BRI T BN I 12T 4l 240 i w1
MFEL ). TAEERE, 2004, 1(3): 148 -150.
Dong X, Fu J, Yin X, et al. Emodin: a review of
its pharmacology, toxicity and pharmacokinetics
[J]. Phytother Res, 2016, 30(8): 1207 -1218.
Wang X, Zou Y, Sun A, et al. Emodin induces
growth arrest and death of human vascular
smooth muscle cells through reactive oxygen
species and p53[J]. J Cardiovasc Pharmacol,
2007, 49(5): 253 -260.
Xu K, Al-Ani MK, Wang C, et al. Emodin as a se-
lective proliferative inhibitor of vascular smooth
muscle cells versus endothelial cells suppress
arterial intima formation [ J ]. Life Sci, 2018, 1
(207):9-14.
FEFRIE, BRiL, R, 55, WA cathepsin B 25
RERPET HK2 QAT ()] R R (B
fR), 2008, 27 (6) : 404 -408.
Han H, Li J, Feng X, et al. Autophagy-related
genes are induced by histone deacetylase inhibi-
tor suberoylanilide hydroxamic acid via the acti-
vation of cathepsin B in human breast cancer
cells[J]. Oncotarget, 2017, 8(32) : 53352 -53365.
Jacob TG, Sreekumar VI, Roy TS, et al. Electron-
microscopic evidence of mitochondriae contai-
ning macroautophagy in experimental acute pan-
creatitis : implications for cell death[J]. Pancre-
atology, 2014, 14(6): 454 -458.
Lemasters JJ. Selective mitochondrial autoph-
agy, or mitophagy, as a targeted defense against
oxidative stress, mitochondrial dysfunction, and
aging[ J ]. Rejuvenation Res, 2005, 8(1): 3 -5.
BN, PME, B S, S RER M HBSS 551
ANE B A VRN TALRILS ], v E b 2 Ak
2015, 40(10): 1965 -1970.
Huang PH, Huang CY, Chen MC, et al. Emodin
and Aloe-Emodin suppress breast cancer cell
proliferation through ER « inhibition [ J ]. Evid
Based Complement Alternat Med, 2013,
2013: 376123.
LiuH, Gu LB, Tu Y, et al. Emodin ameliorates
cisplatin-induced apoptosis of rat renal tubular
cells in vitro by activating autophagy [ J ]. Acta
Pharmacol Sin, 2016, 37(2) : 235 -245.
IRIE, R ZEBE A KGF 5 HIF-1 o 78 % 40 1 7 8 4t
Btk A WEALHI AR ST [J]. 22 Bl P E K
%, 2015.

(Yicki: 2018 =07 -31  7E4k: 2019 -03 -04)

TR W &



