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Abstract

BACKGROUND

Endoplasmic reticulum stress induced autophagy is
a self-protective mechanism of liver cancer cells. The
endoplasmic reticulum stress inducer dithiothreitol (DTT)
can induce autophagy in liver cancer cells. Previous
studies have confirmed that Smilax China L has the effect
of inhibiting liver cancer cells, but it is not clear whether
the endoplasmic reticulum stress induced autophagy
of liver cancer cells affects the role of Smilax China L in
inhibiting liver cancer cells.

Alm

To reproduce a SMMC-7721 liver cancer cell model of
endoplasmic reticulum stress induced autophagy and
to explore the impact of endoplasmic reticulum stress

induced autophagy on the interventional effect of Smilax
China L.
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METHODS

Different doses of dithiothreitol (DTT; 0, 50, 200, and
500 pmol/L) were used to treat SMMC-7721 cells for
24 h. Cells were then observed for autophagosomes by
transmission electron microscopy. The expression of
microtubule-associated protein 1 light chain 3- 1T (LC3-1I)
protein in each group was determined by Western blot.
The effect of smilax China L on the survival rate of model
SMMC-7721 cells was observed by divividing SMM
C-7721 cells into the following groups: Control, smilax
China L (JGT) alone, and DTT + JGT groups. The
control and JGT groups were given blank serum and
smilax China L containing serum, respectively. The
DTT + JGT group was treated with DTT and smilax
China L medicated serum. The CCK-8 method was
used to detect the cell survival rate.

RESULTS

Autophagosomes can be seen in the cytoplasm of DTT (50,
200, and 500 umol/L) treated cells. As the concentration
of DTT increased, the number of autophagosomes
gradually increased, with a large number of auto-
phagosomes visible in the DTT 500 ymol/L group.
Compared with the control group, the expression of
autophagy-related protein LC3-1I in DTT (50, 200, and
500 umol/L) treated cells was significantly increased (P <
0.05 for all). Compared with the DTT 200 pmol/L group,
the expression of LC3-1I protein in the DTT 500 pmol/
L group was significantly increased (P < 0.05). The cell
survival rates in the JGT and DTT + JGT groups were
significantly lower than that of the control group (P < 0.05).
The cell survival rate of the JGT group was significantly
lower than that of the DTT + JGT group (P < 0.05).

CONCLUSION

DTT can induce autophagy in SMMC-7721 hepatocellular
carcinoma cells. Smilax China L can inhibit the survival
rate of SMMC-7721 cells, but DTT-induced autophagy
can resist the inhibitory effect of Smilax China L on
SMMC-7721 cell survival rate.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Smilax China L; Hepatoma; Endoplasmic
reticulum stress; Autophagy; cell; Proliferation
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B TR e — FF B RARP AR AR
(endoplasmic reticulum, ER) i 71 — A /- 42 B3
(dithiothreitol, DTT)A& % AT & 20 ILERS- £ . 3RA
2H 0] A0 AT STAE 5 2 W ik BL A 9 ) BT R dm e ey AR
AR L BT 4m FLER S- B v 5T 75 5 ve2 R ik 3 44 BT 5% 4m
LG AE i R A A

V=14
IETERS- A " AT % SMMC-7721 48 J 2 R 64 B4 B 4
R 6 -F 3.

Vi

ERS- A % A 5 SMMC-7721 4a B AR 6 %) KA R
R A Z4DTT(50. 200, 500 pmol/L)AZSMMC-
7721488024 h, #XDTT 0 pmol/L4E # control 44, i 41,
AL BB R 40 4w iR B w2 MK, iE A western blotik
M B8 40 f R AR K A 8 142443 11 (microtubule-
associated protein 1 light chain 3-11, LC3-11 )& & #9 &
ik, &R TERS- B AT BESMMC-7721 48 ioL 476 %
#9%50%: FrSMM C-77214%m i 5 = & 4 (control 22
AR E£A(JGT4L). DTT+IGTZ, control. JGTZE4 %)
BFEahE. £RESHMFLE DTTHGTA
FDTTHEMERSHER S 4 T 20 h 425 fo iF 4L 32,
SE B CCK-83 A4 4m B bl 7375 2.

&R

DTT(50. 200. 500 pmol/L)%H 4\ fieLéd 4m AELJR 13 34 =T
AR, FADTTREG G e, A MESE
B ¥, DTT 500 umol/LAE T LK & A "/ MK; &
A AL C3- 11 & G 69 & ik: Hcontrol4lrbig,
DTT(50. 200. 500 umol/L)%A 4m At & *4 48 % &
G LC3-11 89 &34 ¥ B F I3 (P¥<0.05); 5DTT 200
umol/LZE bR, 500 umol/LZELC3-11 & & 4 & ik 2%
F+&(P<0.05). 2R FEXTERS- @ A 5 0 AL R 757
Fey#wa: IGT. DTTHIGT 4a i 5% 535 B H K
Tcontrol£(P¥<0.05); IGT4 4a ke /5% & B E KT
DTT+IGT4L(P<0.05).

Zie

DTT# -/ ESMMC-772148 JLERS- A *%; &R ik
T IR SMMC-7721 2a fen g 7% &, DTT# 49 ERS-
B v T A2 R R4 SMMC-7721 4m i 45 76 .

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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B 4% 5T R 40 A M it M it (endoplasmic reticulum
stress, ERS)- B "%; DTT#-F4JERS- B % 7T #4502 R ik
Fp 4 SMMC-7721 28 L 64 75 76 5.
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1.1 ## SPFSD KRN H FilgA B Y4 IR
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P E i T R B 4 B R B AL K SMMIC-772140 4%
I X 1O/ EEFD T 5 10% 08 2F ik 1% % R -5 5
FAHHIDMEME; 753E, 137 C. 5%CO,. HRHE
AR BB FRFE R R IE, 1-2 AR 1R, Frdi i
BENKHECE KBS AT 5258, PSRRI E T R
WREE 250U, Feth) v, S N161201, FHEEMR S EE
2k IR AT LS. DMEMIS 5., HER-ME
FRPUREW . a4 g H £ EGIBCOA . DTT
i) 9 H [ SolarbioZA ). Apoptosis Detection Kitl4 [ -
WY RI B IR A | 40O A O R (A 1
3- Il (microtubule-associated protein 1 light chain 3-1I,
LC3- IDyPufRNy H 9 E Abcam 22 7.

1.2 7%

1.2.1 a3 de: HIFAERE T RIMISMMC-772140 i 55
FE 10 e 4l 5 72 ML, 4H RN 10N/, 35775 h
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Y IR A TR IR, 1-2 ¥ AE A& .
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W WAKRKRESREFASMMC-772141E#%DTTA
[ FE 73 950, 2004 500 pmol/L4L, [FFHEDTT 0
umol/LAcontrolZH, ¥ 4 g $280% 1V & FE et 26
FLH, BFFL2 mL, 4HAEECE A2 X 10°4/4L, BigRdt R
DMEM+10%FBS+1%PS, 435 fL. BET37 C. 5%
HICO,BE FRAA P s IR, ¥k H 7370 BE AN R FEE (0
50, 200, 500 pmol/L)¥5F-IEFMBEMIDTT, B T37 C.\
5%ICO, G TR T 4k 21 7724 h

Western bloty: k&l - ZH AU ML C3- 11 &5 ATk ¥
RN R BR R R, PBSIEYE M, ZFRPBS/E, N
A100 pl 5 PMSFIRIZLMRIR, 4 CELH30 min. 24 5E)H,
12000 r/min. 4 “C&5.010 min, B _E3/, FIBCAZEIE &
FIREE. DL20 pg it E BAE, AT S TR I Tk e e FIC L Uk,
LIk 45 R RS B 1 2 PVDFRE, & 5%l s Wk 3t 14
1 h. BETIXTBSTZ MK, THK EZASUER3X, 5
min/IX. ZRIGF N —PiB-actin (1:5000). LC3-11(1:1000),
B T4 Cla . kPRSI —Hi(EH1%1:50000)
W, IR E2 h. PBSTYE3IX, &HKS min, T,
Image BN 21T K BEAELEA T 434
1.2.3 F 4 AR B v R KA B O 3 3, I
P 5% 31 2 VR 52, 50% 70%- 80%- 90% L BEH6 5 i
K, T E 3, 295t B3, DR, FHBSER DU s e (10
min/5iE B, B BRI
1.2.4 &R FEATERS- 8 " AT & 4 ROBE AL 36 58 48 ) 09 %
wey: I K BV 5 24 I P ) 6 (1) & NI ZK RLTR
[ 252 200 g&x MR, N7k 22 i H 254K TH2 emAt,
12782 hil K& 5 SO SR BT 30 min, 4], 1 JEHL
TR, JEE I By AR, 13 BI0EM2, JEVR3, 1R A
3UAS BRI 25T, W45 2100 mL, 1552 g/mLiI245i, 4 C
PRAFEH; Q)& 25 LB H) 45 SPFRSD A8, FEHl
A A M (controldl). &NIFEAHIGTH). FH4H,;
JGTZ L2 g/mLI 4 MR /K RIVEHE H 4 mL, controlZH4%
TRV E K, FREE2IR. [HRG12 h, L
Y5243 d; RIREZ41 WG LACO, Z EIEIbFE/INR, O IFHL
I, FE GBS0 15 minBUALE, & R4, d3E. K
TR G192 & 25 LT, -80 CHAA74 .

SEG o 20 T eh 2551 OB AE K HAISMMC-7721
MM 5> Ncontroll. JGT-LZL. DTT+IGT4, HIDMEM
B IR VR B A B IR FE 1 X 10° N /mL, I 96FLE; 7%
B F500.1 mL, 7E37 ‘C. 5%CO 53-8 hid ik, fF4m
I EET70%-80% T, 7 Z A5 77K Control. JGT414)
SIS 85 2 10375 A0 4 W e 5 24 L3 43 7 85 97 12 h,
DTT-HGTANFDTT 500 pmol/LiE & 24 hjm 5 4K
RS 2 M 4k 4R %12 h,

CCK-8VER M & ZH 40 M 1) A7 2 A E 64
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BT, . NN - BB SMMC-7721 4BiRie BBV St A KBRS 1

gl5L, FFLA B0 pLICCK-8, 4k4L 8 737 C.
5%COME AT IFH 3 h. FEEAR O 52450 nmk KAk
FALIPDEE EE(ODME), THHARIFER, 7% =
(5L 56241 ODAE/5t HEZ41OD1E) X 100%.

St LR G E TR HSPSS21.050 1A
THE TR Dlmean + SDFRIR, 241 1A LLBER FH BRI 207
FEOHT, P<O.0S N ZE A G245 L

2 BR

2.1 SMMC-7721 48 fl ERSAE A 4 2 5

2.1.1 BASMMC-7721% R LC3- I Faw kik: 5§
contorlZH L&k, Uk & AL FRZH 40 i 5 WEAH OB
LC3- 11 [y ik 35 2 2 T = (P141<0.05). 5200 umol/L4L
LA, 500 pmol/LALLC3- T 2% i3 5A 8 2 T 1(P<0.05,
1, K.

2.1.2 KtAsmig @ s ke Al DTT T 240 A
Ymy D A (g Sk ), HBEAE DT TR 3
T, B MASCESR ST I, DTT 500 wmol/L4H AT Ik
B MAR(E2).

2.2 &R R *TERSH J& 20 oL ) 73 7% R 09 %

JGT. DTTHIGTH A7 %% EE K Tcontroldd
(P<0.05); IGTHMMAEF L EILTDTTHIGTAH
(P<0.05, %2).

3 171E
EREZAEET HAZ AV AN AR, BA 40
Ji AR PR T e N AERR A A AR A AR, R4 R B A
BSOS AT IERA AT S AN BH PR SEAS M i) S L A 2%, SRR
M AA7 K The, (EREE LR, s fads . Ak
P RS REERYIBEREL, BRI BB RIS
HIER A HERL, 5] R ERS™. W5t &8, 1E 2 Fhszik i
Hh, iR AT R S B, s 7 R AT M A K R R
Y ARG BRI EL, BEAb, TR 4 A R
HH, FFEE K EE R, XE ] 5eA 8 T
BRI AW B IR, AR, T S
HHHEANER S/ BUR 0. DTT&—FERSE S5,
AL 2 5 R 2 R R R I R AL, TR A R
57 KB (protein disulfide isomerase, PDI){E & )il —Hf
IR EAER, SEERIT SN E A KESELE,
M55 ZERS". ChengZ s FID T TR il 41
ERSHAL, =K I25E FID T T S SMMC-772141
WERS, J-M % T SMMC-7T72141BER SIRA FALE
2RI,

H e R 402 B A R A R bR g R 882 —10.
ERSH i 5 {1 R AP KRR, ARIKE

Baishidenge  WCJD | https:/ /www.wjgnet.com

B 1 BESMMC-7721MIRMERXEBR5E3- [ IFRE. LC3-
11 AR 15253 - 11

DTT(50~ 200, 500 pmol/L)AbFESMMC-772141/124 h
J&, b ) B MARS 2, DIDTT 500 pmol/LZH 5
B, B A G A 14 3(microtubule-associated
protein 1 light chain 3, LC3), 25 7 AWATIEK. H
g B B A D B H 15%4%3- 1 (microtubule-associated
protein 1 light chain 3- T, LC3- [ )#A4% NLC3-1I, LC3-1I
METE AR b, 2 ARG EN, EAEESa
Ff WK R IEA G, & | MR A bR &N, R TiiE
FAARNFEHREDTT 4 FEISMMC-772141 124 h, MEZ2|DTT
Al FIASMMC-772140 e HLC3- 11 & A 3R I,
BEEDTTIREE (3N, LC3- 11 & (A (414 0, DTT 500
umol/LAHLC3- 11 £ H 3R i, 5 Control H HLHL, 7
S HAG R S AT L, DTTA 5 SMMC-7721
YHfIERS- H Wi 1) KA.

0 R 18 L T A PR 4 ) B B IE . —, RS
U368 243 470 0 A 3 ek 0 s P 9 0 39 4 R K R
YEF. VR T 3 A MM T AR I 1 0o 26 25 24 1 375 5
SMMC-772 14 A=K IS D0, W2 RN G NIBE. E
B R ER. BCE R 2 M E B B R
T A0 M 2B K RIS E R, R NI X SMMC-7721
ST A 1 P B, R 5 — TR 7T 3 HH 4 W Ak R
75 5 IR A BRI 2, K L RE TS, AL vT 55 T 1
JEFEPOLD1 ) FIA A -1, A 735 F CCK-83 A6
& MR 6T SMM C-772 1 4H i 34 5 (1) e, W45 380 4 M1
A LAHIHISMMC-772 1 40 i 3658, 5 18 28 iy A 90 45
B2 AR Y, ERS- W20 A AR
S IR 4 LAY T 24 i 245 V) B 2 iR Rl 2 —. ERS- W AT
ik kI T 29It N Hep G240 I 1E FH Y. A
FEE R LR, DTTHGTAL SMMC-772 141 #ifi 4
£ ControlZ 7#(P<0.05), HERIGTZ §5(P<0.05), #£/~DTT
S IERS-EWE, 317 SMMC-7721 4 f %t 4RIk i)
HPUHE, (FSMMC-7721 40 7E £ W T 7R 40 B A7
TEZE AR FH RS,

4 g

25 BATR, DTTH] R HHESMMC-772141IER S- H W,
SR BE T HIHISMM C-772 140 (7735 %, DTTHE S
ERS- W AT HE 5T 4 W R FI I SMM C-772 120 fd (1) 4775
K. FHUEHED, FMHIERS- H WELE b7 25901 24 75 TH nT A
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B4, & ARMNIH - BBAHESMMC-7721 ARE R S H RS RIBR T

R 1 BESMMC-7721IRHERXE TR EE3- [ AYRA(mean + SD,n = 3)

285l LC3-1I
Control 1.000 + 0.126
50 pmol/L 1.670 + 0.073"
200 pmol/L 1.863 + 0.065°
500 umol/L 1.992 + 0.129%

*P<0.05 vs ControlZH; %P<0.05 vs 500 pmol/LZH. LC3- 1 : HIBMHEXEE 1553 11.

R 2 BLASMMC-77214BIRFERAIELR (mean + SD, 77 = 3)

483l BFER(%)
Control 100 + 5.533
JGT 28.107 + 3.863°
DTT+JGT 79.882 + 2.607*

*P<0.05 vs Control4H; °P<0.05 vs JGTA. DTT: _Frwals; JGT: SNl

2 BHAEESMBRASMMC-7721 BBV ISR, A: ConmolZl; B: DTT 50 umol/L4L; C: DTT 200 pumol/L4L; D: DTT 500 umol/LZH.
DTT: i/ .
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HAEAE R E.
=25
EE/\\\

TRE=

JH- g o i DAL )V A S SRR bR, BB T AR A A A 2
AL 4o ) ek A 0 ) P 440 L) 4 P, TG A Ji TR S 38
(endoplasmic reticulum stress, ERS)- [ M (1) (R4 /E FH g%
PR s A A A7, DT RS R 4R ER S- H W6 4
Wi 1) P e 4 AT FH P i) LA A S S

LYl

i RVETT I R AR KA T K59, (ERHE 7 i
ZEREOREFARY S, AT AAERITER K H 57
M 2. TR 253007 e BT ke € HLEIE R/ IES
R, PRI 3 < W70 -8 4 B PR FE LA T He i R
iz F LB W 75 R B R 3 L

sy =h oo
BRI B 77 (Dithiothreitol, DTT) 75 S SMMC-77214]
MIERS- [ W% 2% 45 D1 e P T o

ZLh %

ERS- [ MR (1) 2 ). DTTALEESMMC-772140 1, %
FHA% 5 B A0 452 1 B /MR Rl T Wesstern blotyZ 6 I s AH
R F 152543 1T (microtubule-associated protein 1 light
chain 3-11, LC3-11)&E A MERIE. &NIBERT1: i2H
S NIETTERS-H WEAFESMMC-772 1 41 g i 84, SR
CCK-87F A5 I 4T M (1) 4745 6.

DTTHEW S AESMMC-772 141 IER S- I I ; DTT
SR SMMC-772 1400 FIER S- [ W5 AT KT £ I A 1)
SMMC-7721 4 FEIAT 375 2.

SLILEI
DTTH# S HHESMMC-772 1 41JERS- [, FDTTi
SFF R ANIINER S- £ FT R S HIBEIIHISMMC-7721

R =
FIHIER S- H WAL AT T 2541t 24577 TH v RE LA ¥ 1 X R
FiE.
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K CAE BT A (EE 24 R B g, WREHE: (DPRELER KRB ZH, ()£ B L5 A 2 s A 5 R A 28
I QYT R LW B %SO RO R, FrA (R8I e AR 2 A, IV 2 R ORI U eoR,, IRIESC BT
H A (P HIETEF 4 bk RE . AL ORI L S SRR B TS AR R B R, 1B EOF B R AR; (5)
H AR TTER 7 A1 (6) AR S 15 A A A 15, DRETCE S, WSR2 J U AL SRR S, W R ER i 2 5 5
A AT AR 5 (7) BEAs BRI RSN R Rt RSO 125 AR T 8

2 TREER

KA FAT LR EEG, WINEFERBD. (S, AT gt EfRER S RE L. wERRRAEEE
o, AR LAUT 1SR A AL G5 VEE AR mUR 15 FROBURE LR A5 55 45 T A4 R P FROA [ 20 8 48, T IR A2 2
Ja TR b AR BRI A RS @K [, A TR e AL

3 AR
RWLRFFAEEZGIRLER, SCTTHIEE B 7. AEH ATTEAR AL EAR N VRS T g H A DA R T & R R 2SI, RS
BRRT (RN E) X XAE; H0W): RIETUD. g E A A s an A N . B8 R S i ks 3h, J1iE 73
(B N8 it P M, HgmBAUR AT, gl rl SC e (b B2 AR AT S0 FK
RA; VEF RVFZSCEMFEE (SCh) 22 (RSSO PR « BB CUaE) SESMESU S5/ R
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