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(=] BE FiTE£T5H(TA) 54 (CDDP) H B 4 A %% @ f HepG2 #4948 A & 3 W T M & %k (ERS) 18 % 89 3L & H oL,
FHiE BABEmIE HepG2 4 4 5t B4 . TA 48 .CDDP 4 . TA+CDDP 48 (B2 4-20) , 3t £k 9P 39k 24 h, MTT :0 2 2 4 sF A
W m e HepG2 69 &£ Kp bl 4E A 5 A A I H WA TR R A FHBAMESAT B AW Z A H R FHHRAER; 46
SR AR-2- 3Kk w3 ok (DAPD 3 & 5% 4m 4% T AL ; 52 B %8 £ 2 % PCR(q-RT-PCR) #o %, i ¢p i #oll ERS AR &5 F A H B AT F G
(GRP)78.GRP94 #yK F ., Z&58 TA #= CDDP st HepG2 % it &£ ¥ 39 2 #) S 4& # bk 49 5 48 A, 2 3 308 2R B (1C0) 2 51 A
360. 00 pmol/L #= 1. 80 pug/mL; A 180.00 pmol/L TA #= 0. 90 pg/mL CDDP B &4 32 i 5% HepG2 4 ML )5 . 6 45 3% 3 4 flL A& %
o k4 F ;TA F= CDDP A R dp I B mpe A K e 4E R . 5 TA.CDDP 4l b4, BR &40 4w A0 4k %5 . K 1) Am ) B OB = 4@ B 3%
% MM E R A RAN KB RREBZEMAN N S s me GRPTS.GRP4 #9 & ix 3 EJF., it TA # %3 7% CDDP ¥ 4%
B % HepG2 an Jo A% A, i% W B AE A 69 #U5) 5T 48 5 %t 7% ERS @ 3% A £ .
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Tannic acid enhances cisplatin effect against hepatocellular carcinoma HepG2 by endoplasmic reticulum stress pathway "
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[Abstract] Objective To investigate the synergistic effects of tannic acid(TA) and cis-dichlorodiamine platinum(CDDP) on
hepatocellular carcinoma HepG2 cells and its activation situation of endoplasmic reticulum stress(ERS) pathway. Methods Human
hepatocellular carcinoma HepG2 cells were divided into the control group, TA group,CDDP group and TA-+ CDDP group,and were
cultured in vitro for 24 h. The growth inhibitory effect of medication on HepG2 cells was detected by MTT assay. The pharmacody-
namics synergistic effect between the two drugs was analyzed by the drug interaction index,drug dose reduction index and equiva-
lent graphical method. The nucleus changes were observed by DAPI staining. Real time fluorescent quantitative PCR (q-RT-PCR)
and Western blot were used to detect the levels of ERS markers glucose regulated protein (GRP)78 and GRP94. Results TA and
CDDP had dose-dependent growth inhibition effect on HepG2 cells, their median effective concentrations(IC;,) were 360. 00 pmol/
L and 1. 80 pg/mL respectively. The combination treatment of 180. 00 pmol/L TA and 0. 90 pg/mL CDDP on HepG2 cells could
enhance the inhibitory effect on cell growth. Ta and CDDP had synergistic effect for inhibiting hepatocellular carcinoma cells
growth. Compared with the TA group and CDDP group,cell shrinkage and rounding were accelerated in the combined group,apop-
totic cells were increased,nuclear had pyknosis,irregular edge and dense staining,nuclear fragmentations were increased and the ex-
pressions of GRP78 and GRP94 were up-regulated. Conclusion TA can enhance the effect of CDDP on anti-hepatic carcinoma
HepG2 cells,and the synergy mechanism may be related to the activation of ERS pathway.
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T B B AR A R B 55 E E SRS
X B B T S R BUE O BT & B S B L A
IR 323k 4 & A= 25 L, AN T 51 S PN J5 19 ) 38X (endoplasmic reticu-
lum stress, ERS)", ERS 4 5 B9 411 i ¥8 T2 5 A 2 i 5 B &k
AR RS RIKTT, BRS R W], CDDP fg %38 i #5 ERS
{2 P9 HepG2 MR AT . TA 2765 BE 9t i) 1 5 CD-
DP Hi i . 0@ i ERS i 275 S Hm di i 08 =, i 2> IR
AW BT TA UhlR %58 CODP $T i HepG2 40 i (4 7
FH 58 5 R A6 Sz 3 #8 & ERS ¥4 T 38 B 75 1% P 8 8% 57 P i
fEH.

1 #R5FE
L1 ke AT 4l i Ak HepG2, ok I T b [ Bl 27 Bie 40 i
. TA(CuHy O S R TEH % T 95%) W [ Sigma 23 A,
CDDP 41 [ Cl, (NH;) . Pt] A th 4= 5% & i 25 24 7] , RPMI-
1640 $53RF MW A Gibeo A ], i 4 LTE (FBS) W 7 Wi VT KAt A=
YR A A | L ek EE (MTTO I H BBI /A a] . 4'6-— Jfk-2-
R I e (DAPD g B Biosharp 2y 7] M-MLV 38 5 ¢ it i) 5
Promega 2\ 7 , dNTP Mix (10 mmol/L) W [ F ¥ 4 T A ¥ 2
A) ,RNAiso TM Plus l§ B TaKaRa Biotechnology 7\ &), PCR
I DEF EEAE T YN T A B, Sso Fast Eva Green su-
permix 5 5% 3 ff PCR(q-RT-PCRYIAH & A Bio-Rad 4%
Al . BPT A\ 5 25 4 35 85 1 (glucose regulated protein, GRP) 94
H4T bt A GRP78 Z 4T Ml 4t A Bractin BLHT  BAR i A 1L
YW AR i 19 2 HT 1 A Protein-Tech Group 24 ). [ #7 4L
Model 680, PCR {¥ CFX Connect TM Optics Module 3l g
Bio-Rad 23 &) , 8] B 2¢ B 5% 1X73 1 A Olympus 2 &) . H 1%
4796 96 JE i+ Nanodrop 2000 ) H Thermo Scientific 2y &,
GOLD-SIM 4 Ak B 55 7246 W) 5 75 B 16 PR A &) .

*1 PCRE|YFFIRTBKE

e F19751(5-3" FEPK B (bp)
[-actin TE CGGGAAATCGTGCGTGAC

Jz 5] CAGGAAGGAAGGCTGGAAG 186
GRP94 IE 1] CTGGGACTGGGAACTTATGAATG

JZ [ TCCATATTCGTCAAACAGACCAC 217
GRP78 1EIn TCAAGTTCTTGCCGTTCAAGG

[ ] AAATAAGCCTCAGCGGTTTCTT 148
1.2 Jri
1.2.1 4fE¥ssR K AFFEAMEFR HepG2 #5355 F & 10%

FBS.2.0 g/L NaHCO; .100 pg/mL 7 % .100 U/mL HHE
B RPMI-1640 3353, T 37 °C 5% CO, M FIiG B 1Y 5% 55 46
R R 2~3 KRG 1 IR,

1.2.2 My AERIGEIER  SRA MTT 20 5 1155 4i
BIFE TG 3R BRI K30 HepG2 41 il 432 Al F 96 FL1E 37 4R
o AEFL 1X100 A, BREIESE 24 h J5 43 50m TA O RE4D |
90. 00,180. 00,270, 00,360. 00,450. 00,540. 00 ymol/L Hl CD-
DP 0(X} FE4H) .0. 60.1. 20,1. 80,2. 40,3. 00,3. 60 pg/mL, %f
Hik 5 AN, dh8ehi57 24 h g BALINA 10,00 pL ¥REEH
5.00 mg/mL ) MTT & P45 5% 4 h )5, 7% L. AL+
JA 100,00 pL Z LA, &2 248 % 10 min, FIREGAR SO0 &
570 nm K TR O E (ADE. £ RN A BOEE,
T A0 A A7 36 R, Hod as i ou) B 4H 40 i A 3% R0 100 %,
FH 45300 26 TR g i Wi ¢ TA F CDDP 1y Py [a) 78 Fi - G vh 283 2k &
PR AREER Sl T b 2 W BB B 7 A 100 %6 dae R T 1 38k IRE A A N
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SERLER M T ) B L) A T ARk L R B A A
FA 0 FAERERT 7 R AU AR s 4 F 484k Loy, #
JAEGUAE . 2500 1 B IR AR O RTS8 2 2 W Bk A AR 4R 4
(combination index, CD) 1 25 ¥ 7| & % 1% 75 %% (dose reduction
index, DRD 3 HI -5 . BL(D)1 F1 (D)2 35 5% W5 Fh 25 4 16 A 3k
) — e A R 3 0 A 0 R R (DXO 1 R (DX) 2 R
TRB) 5 IR F 25 48 ) 1) A R 1 i) S8 s, TR 24 4 B 4 1 vk
. CI<<1 £ 259 A PrR4E s CT=1 3R B 25 ¥ A5 A0 I
FEF;CI>1 KB 254 B A F5Hi/E A . DRI 7R 78 45 5 1 30 )
B, 55 25y s Al T AE B L 25 Ik A 4 5k B ) — A ) 2R
B 25 4 59 i T R AR A A A, TR AR .

MMAEIE (V) = (L84 A {6 — FAMEXTIRAL A ) /(5

FIA AL A B — BIPE IAL A fED )
Cl=(D)1/(DX)1+(D)2/(DX)2 €]
(DRD1=(DX)1/(D)1 &)
(DRD2=(DX)2/(D)2 )

1.2.3 AIMBAES A ELAWE  DAPLE —Ffig s 2

i 20 R 5 R DNA 254 i 90 G4 kE w46 0 48 Ff A% 1 %
A8 AR ZH M8 T TE R R A0 A R R e R R 8 BT 5 5 T U
T2 R 0 Y% 0 R AR T AR L S0 2 A EE I R AR Al A% 2R L
AT A ION B HepG2 41 Mg B 7D T 6 fL AR, 45 4L 3 X
10° AN GERZ) 3,00 mL), 25440 B 24 h J5 . 2 4 B 52
DAPT Yo )5 , F B S5 T W22 41 i R 4 i % i TE 245, 3R IEAH

1.2.4 o RT-PCRHW 2542 24 h )5 W8 40 M, 45 4
JiL G RNA AR 35 328 70 &5 75 15, 386 5% 5% &5 L cDNA, ¢-RT-PCR
SRR R ARFA 10,00 uL, 4% cDNA 1. 00 pL.Sso Fast Eva
Green supermix 5. 00 pL, F#ESI4 0. 50 pL, FF51 9 0. 50
pL, B K 3.00 pl, PCR AT :94 CHUEME 60 5595 C A&
P 20 5,56 C (GRP78 il pactin) 5 63. 5 “C (GRP94) 3B X 30 s,
40 NMEF R . BRI E 3 EHEE ., U actin fEN NS,
KA 242 U7 3 IREE WS- BT R SE B AR X ik i,
1.2.5 Western blot #2540 3 24 h J5, 32 HUAH g 2 28
5, R BCA 300 2 8 1 BT A9 ok B B — o8 AR BRI 2 L R
f s AT AR M R UK CFEE L P VR E — 1L (GRP78 1 2 2 000;
GRP94 1 : 2 000;p-actin 1 : 10 000) F1 —HT (1 ¢ 2 000) , >k
5E%. T,

1.3 Siit2ab3 R SPSS22. 0 Goit i i it R L T+
s 37 o F PP 304 43 85 1 O 58 B0 30 2% 4 K BE A, 7 4 [ L
BORHMSIBEAR ¢ A3, Z AR R H B E I 22 00
(one-way ANOVA), ) P<<0.05 NERHFit2%E XL,

2 & 7

2.1 TA Y5 CDDP Yp[a 9l @ 40 4= K TA Fi CDDP ¥y
REWT M HepG2 40 Mo i 17 15 32, H 34 22 70 & M Kl (P <<
0.01), TA H1 CDDP (2 %54 ] 28 (1Cs, ) #k BF 43 5| K 360. 00
pmol/L(TA 4,8 1A) M 1. 80 pg/mL(CDDP 4., & 1B), *
FHPIRN 259 1Cs — 2 e B 1Y 5 5 06 & A0 21 HepG2 4fi ffd, TA.
CDDP 41 % HepG2 iy 41l ] 2 4 3] 24 (19.10+ 6. 00) %,
(17.50+4.00) % .M TA 360. 00 pmol/L-+CDDP 1. 80 ug/mL
A 2D 74 28 4 (60. 3042, 00) % , B i 55 T TA., CDDP 41
(P<<0.0D) . WL 1C. ZEs kIl # TA 5 CDDP B + Hb Bl s5
YR B F LML T (B 1D) . AREFER TA 5 CDDP
BRI A B 3o 9. 00% ~ 70. 00 % (1C, ~ 1C;, ) B, L CI
435124 0. 44,0, 48.0.70,0. 75.1. 35, K ZH /N T 1; A Al I
%) TA 5 CDDP 5 I i DRI 43 & 1. 40 ~ 4. 00 Fl 1. 60~
5.30, 0% 2,
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SENFHLERRE
- 125 FON saiter
~ 22.50 1/L:0.112 5 |
& 100 b 100 bc  be « { e :mm2|/L:o.225 pg/pft/
W 75 S = / 9| 90.00 ymol/L 1 0.45 pg/m
i B B bo € | wEHER 7 180. 00jmol /L - 0.90 e/l
® 50 ';;_ 50 b 0.5 ©360.00umol /L : 1.80 pg/i_
(=)
% 25 %‘ 25 =
o B R 0 0 = & %,
0 P S ® @ TAGunolL)  — 180,00 — 360. 00 — 180. 00 &
"o S5 «% & AP Tl ! %
CDDP(ug/ml) —  — 0.90 - 1.80 0.90 95 oo
A TA (umol/L) B CODP(pg/m) c D CODP D) 1/ 0x) 1

Al TA;B: Fal CDDP; C: Z B s D HLIE AL S5 8 2k B i 7 5 P<<0. 05,": P<<0. 01, 5 X BRZL (0) Fu# 5 ©: P<<0. 01, 55 2H L85
B 1 AEFE TA S CDDP 3 iFE HepG2 4 i & < B 11 1 £ A

2  REFE HepG2 MMMHARBRALS L

x2 TA 5 CDDP #y CI 5 DRI {2 24 h )5 BEG H 40 il GRP78.GRP94 mRNA EKHE M HFLHE
S % o TA(umol /L) CDDP(pg/mL) UEACEY IA\L})DP fEEP<O~ 05). L3 3.1 3. o
%) ' Tm mm DRl [Py — %£3 &4 GRP78.GRPI4 mRNA R EHKFELLE (L)
9.00 0.44 90.00 22.50 4.00 0.60 0.11 5.30 415 GRPTS GRP94
22.00 0.48 180.00 45.00 4.00 1.00  0.23  4.40 mRNA ala mRNA ala

Xf B2 1.00£1.00 0.80=40.10 1.00£1.00 0.70=40. 00

32.00 0-70 240.00°90.00  2.70 40045 8.10 TA#H 9.80+0.60% 1,2040.20>  2.5040.20° 1, 10+0. 10*
61.00 0.75 450.00 180.00  2.50 2.60 0.90  2.90 CDDP %4  3.0040.20% 0.7040.30"  3.70=0. 50" 1.20+0, 10
70. 00 1.35 510.00 360.00 1.40 2.80  1.80 1.60 B 24.7044.10° 2,2040.50*  7.1040.70° 1.5040.10°

2. P<<0.01, 5 X B4 Ho 4 3P . P<<0. 01,¢. P<<0. 05, 5L A 41 He %

2.2 TA 8H1 CDDP ({2 FF i A0 M0 08 T4 F 08 1= 40 ) 25
T A5 A T AT AN P /S A IR 0 L 5 A
LI 25 - 000 4 97 96 1 MR AR 25, 2540 B 24 b . X B
L4 M W R B SRR T R T K e T O 0
—  TACDDP 41355 40 16 77 W 6 B . 40 1 2 4 2 DL 9
6 7 WG 56 2 260 14 30Kt 5B 9 T 240 M 0 40 B A 357 0
W1 A . 259D EE 24 h U5 DAPT % & 55 . S 6 41 40 1%
B SR M B ST e R B W AT R I s TA
éE\CPéﬁ%ﬁﬁéﬁﬂﬂ@&lﬁ]éﬁ,tﬂlﬂk/J\TIEJE@V%%E@H(Uﬁt
AN 5 T 6 45 4 25 KO M B T 0 0 L 3 I 3 5 L 306 49 40
Boh % S BUR BN L B ”"”Eudﬁ ijﬁzmﬁt 3 i@

ANV L B R 0 B A 1T 25 2 A A L L ABF5C R B TA 5 CDDP #ul JiI 25 2 B85 40 ] HepG2 4
2.3 TA 5 CDDP [ b i 8 41 i ERS 7@ DAL A KR ELI R G 2 BT 1, 1 —

A 3 & AT HepG2 4B GRP78 #1 GRPY4 EH k%
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FEVEATER A 2 )5 o 3 RO el 9 1 2R B S A R 2 4l
#H TA 5 CDDP H.A th A Ht HepG2 WE M. 25k & & it

% \CL.DRI. 2 K% 40 N % T8 25 2 LR 45 itk — 20 e W] T —
HHEER . CAEMRENL A8 AN ERENEZE S5 M

24 710 45k 9 DI AR OG , DRI IH 3 2o IR 245 40 68 D ) ke 08 R IR L 7
fERIY . TA 55 CDDP i B [ 40 i HepG2 403 1 15 T - RE 4 B
ik CDDP f#y fd HI 550 & , 38 > Ko BIAE AT 90 H TA A 5 3¢ 4
i AT AE Jy CDDP 14 38 8525 %) » 2 5 9 0 09 BB AR o7 . 1R &
N TA BA W AE I R B A A

2 IR BT AR AR R R L A B 0 2y 25 4 0 R L P
g AT N3, RS £ R ERS RN . — 5 TH P9 4 B 4%
ol 80 L) DA D 3 e 5% 447 05 4 iR O 7 B A b 3 DA A
A0 R 705 5 55 — T T 200 SR 40 TG 32 58 N A B A e 38 L K B[]
1 ERS ¥ &5 MM IE -1 & 4D, GRP78 Fl GRPY4 &
MBI H H R 2> 1 R4S 0L 2 ERS M is &1 4 1.
GRP78, BUAHXT 43 F sty 78 X 10° 19 It Wl 119 2 1, o B AR
A ERS 1% R 2% 45 & % 7% 3k & 9 (the immunoglobulin heavy
chain binding protein,BiP), GRP9%4 &5 —f) F 3 19 GRP, #H
X o B 94X 10° . #E9E ERS R, GRP78 5 A i
RNA K Py J5i (9 8 (PERK) JLEE A 1« (IRE1o) | 3806 5% 56 B+
6 (ATF 6) 1 ke i I L & 0 - I IR R G T MR AT . GRP78 i
it B 1k PERK Al IREla — B A 09 JE B, o 40 i 2 3% v 5 5
ATF 6 254 BT & /R B 148 15 5 i ATF 6 Fa e 45 & 78 A i
WU B ATF6 f3E— 5 0% . 6 ERS R R . AR
MEnHRT&HE A S GRP78 a7 4. i GRP78 )\ PERK,
IREla F1 ATF6 |- fif 85, T ¢ 25 HA %15 F L 51 T e 56 {5
SR,

ERSAH WA M TS REZIBIEN R E RKESFA K,
PR AN L 1 BB 3 A AR AR p L AIVIR % 55 S ) 1 A 35 46
BTl ERS, {H % 40 i fE 48 48 iF £ oy X 2 55 B i oA
Bk I IE ERS S MR T M 65 5 et . S
A0 TG 32 38 IR A A RESR 1 ERS K 41 T A R T
1 &L i MESE PV 58 & B GRP78 3k 1M BE 0% ffi A 3%
B AR A431 40tk %t CDDP f R M3 o, T 05 457 o
FER I GRPY4 3R 35 1A AR 4% 14 Jin it 9% 28 i A& NCI-H460 X}
CDDP s . ABFTE WR . 125 24 h J5. TA.CDDP 4 5
kG 4 GRP78 fit GRPY4 RiE#H A Fr LW, HIK A 4 LW &
5. %W ERS & TA f1 CDDP Hp [l {2 8 HepG2 41 i I T #Y 40
MZ— HAUHI A RESE TA il BH KT 2 5 B I P9 5 ) 3 5 /K-
Stk Z AR iE 4 175 % HepG2 248 M9 ERS 7KF- T+ 5, i K F-
i) ERS i 13 3 1% PERK-ATF4 . IRElo«XBP1 f1 ATF6 {5 5 i@
B R A 40 e DNA 8 52 B 3% v . DT B [E] 4 55 CDDP Xy
FE AN A DNA B 057 ™0 B G #7G Caspase 8 H R 5%
B AR T & . SR, 56 F ERS ) PERK-
ATF4, IRElcx XBP1 il ATF6 %5 18 i 8005 9 B AR 4 T HL i
A fp ik — L5

%’J:FIJZE»TA H1 CDDP B % B3 i) 1 52 198 HepG2 41 iy
B R T B R E A S ERS i W BE A ¢, TA 5 CDDP
N FH I R YR T i S A0 T S B A

2% 30k
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