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Triptolide-induced HepG2 Cells Hepatotoxicity Through Autophagy

LIU Chun-hui, ZHOU Ling-ling, MA Ke-xun, WANG Jing, FENG Zhe, ZHOU Xue-ping "
( Nanjing University of Chinese Medicine, Nanjing 210023, China)

[ Abstract | Objective; To investigate the toxicity of triptolide on HepG2 cells and its modulating effects
on autophagy. Method: HepG2 cells were cultured in vitro, and triptolide with the concentrations of 0. 003 2,
0.016, 0.08, 0.4, 2 g-L"'were added into the cells for 48 h. Compared with the control group, the cells viability
was detected by MTT assay, ELISA methods was used to determine superoxide dismutase ( SOD), glutathion
peroxidase ( GSH-Px) activity, the expressions of the autophagy-related protein LC3 I and Beclinl were detected
by Western blot, and the expression of the autophagy-related protein LC3 was detected by immunofluorescence.
Result: Compared with the control group, with the increase in the dose of triptolide, the HepG2 activity was
decreased (P <0.05, P <0.01); the levels of SOD and GSH-Px expressions were lower than the control group
(P <0.05,P<0.01); the expressions of autophagy-related protein LC3 I and Beclinl were detected by Western
blot (P < 0.05, P <0.01), and the expression of autophagy-related protein LC3 was also detected by
immunofluorescence in a dose-dependent manner (P <0.05, P <0.01). Conclusion; Certain concentrations of
triptolide could cause hepatotoxicity, which was related to peroxidation and overactivating autophagy caused
peroxidation.
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BN TR e R A — DR v 2, B R XUBR AR
L8 28 T i 1k R A D8, TR T 3 KR O T
ARG PR E SR A B R R GBI, BOR
o WEH TR AR Z TR, HREEEHE B
Tk 3 B OCTE o A YR B AR BAE X H
ORI R RGBS R G R E s
PR32 BR 7 2 T 2 B A o TF I 2 M i 245 4
17 7 23 T 2R (iptolide, TP) 2 5 20 JHE ) 32 2047 2%
By, 3T AR R AT W5 R — % A TP Al i A 4
J B 17 , 9 FT 7 T 40 M R T D ke A O R
FRAIL TR 0T T A R 1 2 4 G BN A B 5 A
SCo HUEAOESE R B, B i I SO R 1 1 A AR A 4
Pidke R HIL AL B B R . 1
Wt 2 L A% 40 M 48 - AL A PN B B8 R E 1Y — b AR B AL
il )T S T ALY & R A B B R T B
TAERIATA SN 3 AN & R 37 P A5 F 3
WO, LW AR 8N AR B — s i R VR L
5 P A SR AL T A A O T R A
057 o DRSS 36 10U W A A O S 4% TP
7| 7S JH 200 i ST I 3R B X W ) 2 e R 1 M B
PERYBLH]

1 ##

L1 Zffikk  AHFE HepG2 20l thmg ut Hh B 245 K
ES IR/

L2 259 k) TP (4 fE =98% ) (AR JE7E
AEYIEARA R E LS 150602) , 4 H = H AL 7 0
(DMSO ) 7 fif e & BT LW Ry 2 g L7 IR, Bl
T =20 Ca AR 4T 2 DMEM i ke . iR 4L
ZZ o (PBS, I LA TRA R AR, H#t5
10D16B30) ; It FI L fify 0w 8 (MTT) ( 3£ [& Sigma 2
Al it 5 M2128 ) ; DMSO 1 4% Z R W B WK
( Biosharp 2y &, 4t 5 4> 5 & BOO15K030100 A
154803BL539A ) ; i 4 DMEM % 5% ¥ (b i I 855 /&
YR H By A R 2 A i 5 F40408 ) 5 i 4R I i
(FBS) ke 2 11 B (3 [F Gibeo 24 A], #1L*5 161979,
1804456 ) ; i %A 1k ¥ B AL i (SOD ) 3 57 &, & e
Jik it S AL T ( GSH-Px ) 1257 & (R ot A ) TR
ST, 1543k 20141113 ,20150321) ;LC3A/B #iT
R (€ E CST 2y &), it 5 #12741 ) ; B-action Body,
Beclinl Polyclonal Antibody FlI Peroxidase-conjugated
Affinipure Goat Anti-Rabbit IgG (H + L) ( 3£ H
Proteintech 2~ &), #t 5 43 5l S 20536-1-AP, 11306-1-
AP,SA00001-2) ,

1.3 {¥#% Tecan infinite 200 % 4 H 3 i fr ¥ ( 3£
- 100 -

i
£

[E Tecan 2\ ] ) , Mini-protean %I /)N Y 5 F o, ik 8 ( 35
[E Bio-Rad 2% 7)) ,5200 % {1k 2% % % Bk i i 1% & 4
(i REEZS ), DEM-60D % {8 B % 3% 1 1 45 ( I
V8% R 2E AR AT A WD) o

2 FHiE

2.1 4R 3E HepG2 4L LA 10% i 4 178 Y
DMEM ¥ % % ,37 °C 5% CO, ¥ 3%.,2 ~3 d #ifi 1
WS A A B 70% ~ 80% ISt F I 2. 11 il
THAAE AR T 3250

2.2 MTT ¥ K U0 40 M 36 M B 8504 K 0
HepG2 4 fil (7 x 10* 4~/mL) , # # £1] 96 FLAR , 45 FL
180 Lo 24053 o 45 1 4L F0AS [ G ok B G TP
ZH (5 42k B 43 9 A 0.003 2,0.016,0.08,0.4,
2 g+ L7Y)  PRANMIIG BE T TP 45 5 6 vk S5 41 43 i
N AH L MR BE I B 245 15 35 WK 20 L, 25 LAl A PRl
BR SR, 00 A0 MR SR AR 48 bR B AL A 20 pL
R RS ¢ LW MTT iR, BT 37 CEFHMH
WH 4 h,3F L¥E M A DMSO 150 pL, = i # K
10 min, fgFRAL 490 nm Kb JUWE S A TH5 40 i AR K
T (A AE ARG PE = Ay /AL g X 100% ) o

2.3 AT R SOD, GSH-Px il 4f g 55 5% A
INZ5 77 R 2.2 T, f 25 W AR T AS R LL S WOAR 4
VB IR, K I AS R B VR BE TP X SOD, GSH-Px
(18 5% M, LA I 7 vk 2 B R & e BR A5

2.4 HHFREEEIE (Western blot) 45 M 1 Wik AH
A BOEA K HepG2 41 (7 x 10° 4~/mL),
R E) 6 FLAR, AL 1.8 mL, 4» 4 [R] 2. 2 T, 75 41
W B J5 T AR L B 1 B 24 85 3R 200 pL, A5 (4l
I BRAERE 32 W, 45 2 48 h J5 K BRBE R WK, i PBS
BV 2 W, WL PBS, i 24 i W JE U SE AL, 4 C
12 000 rmin " 0> 15 min, W B | 3, — 32 H
BCA il bAE &, HoAx Ay By L 521 f9 E il i A
6 x By Loading buffer, 100 °C 3 /K fill #¢ 5 min,
B, -80 CLRAF . T o B M, E S 15 4 18 e U5t [
S, TR 46 JE , R vk 446 R B 11, AR 4% BCA RS I i) o ¢
BHNAE, Inf vk LA 40 mA H 3k 80 min,200 mA #%
JE£ 90 min, BUE AW 2 h, TBST 5% 3 R4 YK 5 min,
Jn—4t 4 C 7, TBST 3Pk 3 AR 5 min, il =
$L 2 h, TBST {5 Pk 3 KA 5 min, il 52 RO, 4
T AH C 2R Y 28 1

2.5 RIETOLEAN AMAREE D RS M
M 4% %2 B S [ %2 10 min, Tritonx-100 18 i% i = 15
# & 10 min, 1% BSA $F A & &f 4 60 min, BEH —41,
60 min, W H 40, # B 60 min, DAPI % &
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5 min, 1 — 25 5¢ W KR T PBS W vk 3 W, K
10 min, £ 9 B 0B LB TR L 55 H 9 g
2.6 GO sEHT ORI SPSS 10.0 GeibH i
ST VORI & £ 5 FOR AL 22 5 B R ¢ 4
%o LL P <0.05 255 HAT G 55 X

3 &R

3.1 RIA ) TP X§ HepG2 1M I 3 0 3%
W R TP AR F HepG2 400 48 b, 5
25 P4 LA, MTT B K 1) HepG2 411 19 7 K 35
K62 TP v FE ) T 5 B 87 F R (P < 0.05, P <
0.01) , W] — & W E ) TP 7T 7% 1%, HepG2 21 i i 4%
fi, ARG ELEE 15 TP VA G T 1

F1 FAEAREMNELHEREI HepG2 AMAKFEMHNZIM (2 5,
n=4)

Table 1  Effect of different concentrations of TP on viability of
HepG2 cells(x +s,n=4)

205 TR /g L AR/ %

ZEH - 99.82 +7.52

TP 0.003 2 83.25 +3. 64"
0.016 76.35 £3.04"
0.08 60. 25 +4.25%
0.4 51.25 £3.82%
2 29.48 £5.62%

F. 5 AHARKYP<0.05,7P<0.01(F2~4[),

3.2 R[FHEER TP X HepG2 41 i b3 i A4k
IR 525 (44 ,0.016 ~2 g- LAY TP
A P A 40 i SOD (435 7,008 ~2 g+ L™ fiy TP ]
FEACAl s v GSH-Px TG ), 5= HA LR 22 5
Z(P<0.05,P<0.01), W32,

#2 FREREMD TP 3t HepG2 M AT EALIG IR B (x =5,
n=4)

Table 2 Effect of different concentrations of TP on peroxide index

of HepG2 cells(x £s,n=4)

M FEkEE/g- L' SOD/U-mL™'  GSH-Px/pmol-L ™!

=H - 35.42 £3.31 58.22 £4.13

TP 0.003 2 31.33 £3.48 47.75 +4.62
0.016 26.31 £3.26" 45.27 +3. 81
0.08 18.93 +4.15% 39.21 £2.29"
0.4 14.65 +3. 18% 29.56 +2. 167
2 9.29 +2.74% 24.41 £2.73%

3.3 AWK TP Xt HepG2 41 H Wit 8 H & 1k
AUSZNE Western blot 324 I 9 Wik 49 #H ¢ 8 1 LC3
I 55 Beclinl #y KA N 00, 45 R Bon , BEH TP ki

TS, 525 A A, LC3 1T 5 Beclinl 75 1119 %
KRB (P <0.05,P <0.01) 475 TP 76 JIF 8 0
VBT LAV B W, LTS R SR E 2 OE A G
W1, %3,

A B C D E F
LO3TT e e S o D W 16 D2
Beclin] gy A AN 52 <D

[G-actin SEE—-——— 1) kDa
A ZSEH4;B. TP 0.003 2 g-L™"41;C. TP 0.016 g-L~"4{;D. TP
0.08 g*L ™ "41;E. TP 0.4 g- L™ "41;F.TP2 g-L "4
El1 AEIRER TP 3t HepG2 AMBEEHEAZEARIEHNFM
Fig.1 Effect of different concentrations of TP on autophagy protein
of HepG2 cells

%3 FREKREN TP 3 HepG2 M HWEXEEREERILNS
M (x+s,n=4)

&

Table 3 Effect of different concentrations of TP on gray scale of

autophagy protein of HepG2 cells(x +s,n=4)

2H 51 JRE /e L -1 LC3 I /B-actin Beclinl/B-actin

25 - 1.06 +0. 11 1.12+0.13

TP 0.003 2 1.41 +0.13" 1.91 +0.24"
0.016 4.04 +0.21% 4.73 £0. 15"
0.08 5.15 +0.32" 5.34 +0.32"
0.4 7.31 £0.15% 6.98 +0.22"
2 8.72 0. 24% 8.95 +0.28"

3.4 A[EH LR TP XF HepG2 4 i { W5 & 1 LC3
PECTRBERIFE I Oy T HE— 20 WG TP X 40 M F
Y52, 1 — 2 2R F fo 9% 96 Ot s WL ¢ A I 4 1 LC3
FISZ , s (0o B A& E LC3 /Y ik, 5 6 o 41 i
Mo B3R BR, 5 A4 i, b E TP W E T+ E,
o LC3 & 9t B A G o, & LC3 PHE
KRR AR MRS 2 (P <0.05,P <0.01) , i — 20 Uk 52
T TP AE B MR BE X H W SO VE R S & OE
G, W4, K2,

#4 FEREH TP 3 HepG2 MM LC3 BER KB EMN T T
(x+s,n=4)

Table 4 Effect of different concentrations of TP on LC3 protein
fluorescence intensities of HepG2 cells were affected on different

concentrations of TP(x +5,n=4)

28 51 e /g LT AR WG BE / %

% - 98.63 +7.31

TP 0.003 2 120.21 £18.24
0.016 340.29 +9.93"
0.08 401.52 £31.02%
0.4 614.53 +22. 847
2 749.74 +32.15%
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A B
& D
E F

B2 AREREHK TP 3 HepG2 i LC3 EA R LBEMF I (5%
BEH, x200)

Fig.2  Effect of different concentrations of TP on LC3 protein
fluorescence intensities of HepG2 cells were affected on different

concentrations of TP (immunofluorescence, x 200 )

4 itig

g S LA 4 7 P9 PR B R B — R LR 3L
AF A I 04 A B 2 VR BRI AT T2 AR
7 A BEOIR S T B 0% 4 57 40 I D9 R 85 1 R 7
SR 7 B8 e o Sk TR 00 S AR R,
A Ry LA (9 — o 38 1oz P B 7t B . I T A RS 3R
A, TR 25 W TR 7 v TR R R 4 2 AR
H o Ui % B e LPS/GalN % S 1/ BUIT 3 45
Aol A b T4 T B R ) — S B AR
NT 26000 2% BH 4 80 2 0F /0N B % S8 % 5 1 JL AR
I 40 i 3 S 458 03, 1 W T L e R 50 005 R B o i
SETIF 5t 22 W 7E A TR B B0 R WL A 2 2B 1 1 AT
AT — 5 (R P R E R v R R R S
I WA ) T BB R Ao A I A £ e B L 1 —
SEE S TR R A S Ak
35 A A | A0 5 4 B0 TR
KB TP i S 1 2 vk /N B8 05 b 400 e 453 40
T, [ R £ WANG 25 5% BLAE /N U0
ol L P 0 R 05 A R, R R M AR S R R V-
acetyleysteine Ji5 ] LA B tab B3 ARG /) BT JUE 55 1f 758 132

- 102 -

P45 R B, RIS B R A T KO, BT B R
7| 7S A0 A 5 7 — SRR
AR ELA RN e F R T,
e 4 A B0 TP T LA LO2 AR T, 5 TP
Y77 A M A G . AR SR A HepG2 41 T 2
PE T TP JHFEEPE 09 58] 5 L 45 2R R 0.003 2 ~
2 g- L7k TP A] LA i 40 M A ) R BE A 845, LA
A B S A v BE AR | [ A A 9 45 SR AE B 0. 016 ~
2 g-L7"f TP AT B 5 B AR 40 Mo L 35 b SOD, GSH-Px
FiE Y35 1, 2 8 TP 78 55 E 4957 & K nl DL 5] o
AL, AT UL AR Ak N O Y 5 0 2 TP T B
(AL 2 — BT A SC e 45 R WAESE TR A8
JHF 25 M aok AR v SR A 15 05 1 AF A O AT A 5 5 A
L 3o R T s R . WANG 251 % B L /N B
JEF IR S35 a8 32 400 403 RS AR e, D A AR VR B ) V-
acetyleysteine J5 A DLW S B LG /)N Bl JOE B i+ 38 132
P05 R B, IR 1 e RO T 9 7K 158 D A 1z 98
5 HWRR V)R E AR B R 81 2
T E AR LR S N 2 AR S A
Wik, T A Wt B O o BB 8 5 O T — S 3 i A i
Pt AR SCHE— 22 R A T Western blot il
PEDE 2 FPORE Jy B W EE T TP 78 JHF 3 P57 = 5 X
W S B, 25 SR SR W, TP AR I3 PR & R AT
Sl AWEAR G R B W &, B 5 WIE 2 IEMSC,
$E7R TP AT e B A0 1 b TR B W, DR R AR AE
TP JH#E PR T, HAT s i 4 I K, 4 Ak Rz 33 1Y
P AT A o 22 R AR OIS B O X AT BE S ALIR B —
Fofr AP P SR, DA 50 4 i 1) ok 4R Ak 405, (H BE
TP ¥ BRI, Fe e W 25 Wi ol RES R 1 ad Y A
Wit , 3ok B 1 1 e g A A 7 IR I A — S 3k RS 4
it
ZE R, — WA TP Al i AT 40 M 45 4
HAR B AT B8 5 o E AR L S A 45 5 B
() W e BE OGO o i — 2B IS LR I ) e 4
BL AT B8 A 082 19 1 T A, I X8 88 23 1Bk 19 1l IR
a2y A T
[ B30k
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