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5 20 AR T 3R DG S VAR HepG2 4 PN R A S IR RS 52 M 21 W & BR 2R A T — 3 (caspase—3) 7, #5R  DCAN
AL P AL BB (6] A7 7 38 U0 (P<0. 001) , 5% BR 4 He 4, DCAN 7T BH B 4] HepG2 84 , 5 B 8] A 2 RN ( P<
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5 G,/M AN BE AW RNA RS A5 OO AN caspase—3 T3R8 4A XK,
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Objective  To study the apoptosis of human hepatoma HepG2 cells induced by dichloroacetonitrile ( DCAN) and its
Methods
pmol/L and 800 pwmol/LL DCAN~treated HepG2 cells served as the DCAN—treated groups. The cell proliferation was detected with

Abstract :
related mechanism. Dimethyl sulfoxide ( DMSO) —treated HepG2 cells were selected as the control group, while 50
Cell Counting Kit—8 ( CCK-8 ). Cell cycle and apoptosis rate were analyzed by flow cytometry with annexin V—fluorescein isothio-
cyanate/ propidium iodide (FITC/PI) double staining. The relative activity of caspase—3 in HepG2 cells was examined with fluo-
rospectrophotometer assay.  Results The interaction effect existed between DCAN concentration and treatment time ( P<0.001).
DCAN could significantly inhibit the proliferation of HepG2 cells in a dose— and time—dependent manner compared with the control
group (P<0.05). The proportion of HepG2 cells in G,/G, phase was decreased in the 800 pmol/L DCAN-treated group compared

with the control group, while the proportion of HepG2 cells in G,/M phase was increased. Under the DCAN concentrations, the ap-
optosis rate of HepG2 cells were increased in a dose—dependent manner, with the regression equation y=0.031x+5 (R*=0.915, F
=64.782, P<0.001), while the caspase 3 activity was also increased in a dose—dependent manner, with regression equation y=
0.0016x+1 (R*=1.000,F=21,266.064,P<0.001). DCAN can inhibit the proliferation of HepG2 cells and in-

duce their apoptosis, and the mechanism may be related to the arrest of G,/M phase, inhibition of RNA and protein synthesis and

Conclusions

activation of caspase—3 pathway.
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30 Ao TR 4 L BT %) A T 0 3 T AR 2 B R T
H AT AT 28, A58 DL SN ES 3% 19 O Brb g2 4 it
(HepG2 40AE) A5 4, LA DCAN A3Zik¥), £
1 DCAN Yo =X an iR | 2 6l e £ AR S5, 4l
DCAN X 20 M8 T 1 5% i - #83+F FL 1) mT Be AL, 5 7E
B DCAN [ 40 i s M AR 4l
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1.1 @itk 28R A 5% M. AR
HepG2 4R FH )™ 7 BB} 2 v 5 e fF 53 Jr 0
171 : DCAN (45 >98% ) F1 — H AN ( DMSO) ( Sig-
ma, FE[E) 1640 K533 ( Gibeo, FEH) |, i 4+ 1M.7E ( Hy-
clone, 22 [H ) , Bl fk P9 BE #1 RNaseA ( Solarbio, i),
CCK-8 ZHi %05 & F1 Annexin V, FITC TR
A& (DOJINDO, H A% ) |, caspase — 3 [iff K6 Il i 7] &
(Abcam, ZE[H) , 4% :CO, HiF24H ( Thermo , fE[H ) , £
IItE i A5 1% ( Synergy™ HT Mu 1t — iModeM icroplate
Reader, BioTek Instrum ents, 3% H) , Hi 40 (BD,
M), Aol DCAN L35 %Wl DMSO %% DCAN,
A 10% 64 055 1Y B 1640 15 3% 2240 B 2 BT 5 10
e RE  BRC L]

1.2 w@fe3Esc HepG2 MR T =B 1640 55 55
I (H 10% MR A- L7 100 we/ml HERFZE A1 100 U/ml
HER), BT 37 °C,5%C0, 1 100% 15 5 1 E iR 5 57
FArPEEFR B2~ 3 d AR 1 IR, R B0 B A K 3
AT

1.3 @miEh R mnigii s AWK R,
VEREAN M YL B J5 A7 05 71 R KA DCAN ¥k B 17 5K
5, Bl 50 #1800 wmol/L DCAN, [A]i A 1 ml/L DMSO
YRR IR . 8 CCK-8 ¥EFATi I , % HepG2
R R 5x10° A/FLEEFE 96 FLAk T, 5557 24 h
Ja B bE K % 3, H PBS ¥ 2 Ik, 4 im A DMSO
(1 ml/L, 3% 5 %F B#) 50,800 mwmol/L DCAN % 3,
200 wl/ AL, BN A B 5 AR AL, 40535 5% 24
48 .72 h J&, I ARG FRWL, BALIN 100wl B 6 1Y 1640
KigR M 10 wl CCK-8 10,37 CHIEE 1 h,kH 42
A S AR AE 450 nm AR E 2 FLIMOEEE (A) fH.
AMLTE T3 (%) = A/ Apyson X100%, THEE 3K,

1.4 @mpeAfnE  SHSCGRD MRy,
#% HepG2 AR5 B2 Ll 3x10° A~/FLIEFN T 6 FLAR, 15
S PRI BE e, W 2 R SR L B AL 2 ml AN I
1) 1640 i FRIEFATYVREE 57 24 h )5, 709145 F DMSO
(1 mI/L,IEF%HE) 50,800 wmol/L DCAN HEAT Y35

24 h,JEEEW AL, 1 000 rpm/min &0 5 min, 37 LI
4 CHIVZH PBS 1 ml YEPII, fiINA-20 CHIL Y 70%
B 1 ml, ST 400, 4 C B @ik, 4 C,
1 000 rpm/min.L> 5 min, 7 L3, A B AT 0. 1%
Triton X-100 AW 1 ml,?[‘::_l':"}_,l ,4 °C,1 000 rpm/min B
25 min, 5 L3E, R 1 K, WA RNaseA ( 4k B
200 pg/ml) T 37 CHFE 30 mim, VKL (- BEEEH ; 5
FIA 1 ml Ji PBS Bt & (1) PI( & 50 pg/ml) ,37 °C
WEEIFE 30 mim, L CANIACRE , SCR A 3 1K,
SR FH 400 B JE 393 43 BT AR o A 88

1.5 mpeAsmE SR SC JE AT 40 i e T
FE ., % HepG2 UM% LL 3x10° /FLEEFNF 6 fL
M, T 40 A 00 B i | W 25 iR % 3k | 43 AL DMSO
50,800 wmol/L DCAN #EATYL 24 h J5 W LR 4L,
FH PBS YEPH YR, A 4L, 1 000 rpm/min 5.0 5 min,
F 1V s PBS YRS A AL 2 YK In A TS BE 4F 1Y 1 X An-
nexin V Binding Solution 500 I il i 40 W ; B A&
ML 100wl IACHT 1 250 A8 Tl 48 A0 A
5 wl Annexin V, FITC Z55 %, FFMA S ul 1% PI Solu-
tion , & T #EEHEESE 15 min, A 400 wl 1XAnnexin V
Binding Solution, 1 h P - it 2 240 i ASCRS: 0 ( 380 % i 1<
488 nm, & S K 530 nm) | SCE T 3 K,

1.6 Caspase — 3 B & bl 08 SCHk'S &l
caspase—3 MG, DCAN /EH T HepG2 4fififd 24 h /5,
BT PR 5 ML 2% 10° 4R A 50wl A9 40 i 224 fig
WEBIFRASIAM, K 2 E 10 min, 55 AR 96 fL
i b A, 158 3 A~ AL, AL A 2 B 2% P 50 pl il
DEVD-AFC 5 pl,37 CH:FATIFE 1~2 h, RHZT)
REREFRAY, DL 400 nm 1B A &G K, 505 nmfE R &
RPN SO R, S A 3 IR,

1.7 %o #  SRA SPSS 19.0 41748114
Bro SEIBAE L (x+s) F7n, DCAN XF HepG2 4 ity 3
B 16 152 R FH G TR 38 0T DR B ) 22 40 MT 5 241
] Eb 5 B R 2 2200 W, BV LU 2 50 )5, 45 5550
2H 50T B ZH 1] Ho A ] Dunnett— K36 | 2R F— 04k
P 4347 DCAN XPAHMEE T J2 caspase—3 BG4S
FRIGFE SN 2R, P<0.05 NESASH¥E X,

2 & R

2.1 DCAN %t HepG2 28 feL3g i 4k 1 09 %vh /Bl
JH DMSO .50 .800 wmol/L DCAN 4bFE HepG2 2l , /&
124 48 } 72 h J5, 07 Z 50 BT 45 R B, AN[A] DCAN
WEERA R A M AR ) E R A SIS B L (F =
672. 073,P<0. 001 ) ; A [7] &b 3 B [8] 24 At 3% 48 GE 7 L
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L, ESASEE X (F=18.954,P<0.001) ; &b F ¥
J&E A B[R] 47 76 58 AL (F = 16. 012, P<0.001)
E%f BEZH He 8, 44574 DCAN 2H HepG2 4875 J1 W i
S FNAME, R R -ON O R (P<0.05) , WLk 1,
DCAN 43 HepG2 40l 48 J2 72 h i, w5 57 44 )
A0 BTG MG, A fe 2 4% DCAN 0B HepG2 4
Jii 24 b VER S LA
% 1 DCAN Xt HepG2 ZH MU B HE FT RN (% ,xs ,n=3)

DCAN fli QbR (h)
413

(pmol/L) 2% 48 n
DMSO i & 0 100. 000. 25 100. 15+0.91 100. 400. 36
DCAN 4b#41 1 50 90. 64x1.34 * 90.73£3.72 * 88.49+2.55 *
DCAN 4b##4] 2 800 48.63£2.41 % # 32.563.17 % # 25.67+0.89 *#

iE SR AL, + P<0.05;55 50 wmol/L DCAN AbFHZH 4, # P
<0.05,

2.2 DCAN %} HepG2 2 feo A BA 69 %o Ui 24 h
J&,5 DMSO X B& 2 # b, 50 pmol/L. DCAN #b #f
HepG2 401 f5 , 24 A J81 1 oK 2 7= 28 4k, 177 800 pmol /L
DCAN 4 HepG2 ZH il G,/G, 140 ffd Lt 51 B i o /0>,
G,/M 4 i W B340 ( P<0. 05) , #2758 HepG2 40 fifl %
A G,/ M WIBE A, L3k 2,

R 2 DCAN Xf HepG2 A FIARIFE M (% ,x%s ,n=3)

DCAN & A
41
(pmol/L) G S Gy
DMSO %f B4 0 54.67+0.29 27.2+0.17 18. 13+0.46
DCAN fhF#41 1 50 55.20£4.65 28.37+2.72 16.47+1.96
DCAN 4bH4] 2 800 19.1742.40 * 28.47+2.55 52.37£2.55 *
i SXRA R, + P<0.05,
2.3 DCAN x} HepG2 Zm e/l 63"  DCAN e

HepG2 41 A 24 h J5,DMSO X BE 21 F1 50,800 pmol/L
) DCAN 20 4fi ffg 98 7= 2 43 5 R (10.70 £ 1.35) %,
(13.93+0. 81) % . (26. 00+3. 68) % , 5 % BEZH L A%, 24
FIHEEIE AN 2] 800 wmol/L B} 22 7 A G5t 2¢ 2 X (P<
0.05) , ¥&/REFH 1Y DCAN 1% 5 HepG2 4 & 1k
T, LI DMSO XJ HRZH A1 2 4~ DCAN Ab 2 ZH (1% 241 it o7
T RB AR T — oM A AT, 25 SR B L [l )7 A
Hy=0.031x+5(y AAMPT-%, x - DCAN AbHi ik
JE),R*=0.915,F=64.782,P<0. 001, [a] 5 75 F£ W 57
XHENE R G ATRE K, 45 5 7R 1= 8. 049, P<0. 001,
$275 DCAN ZH 4t it i 7 22 B 25 7] ot () 38 fin i 15 422
- KR,
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W, 22 A G FE X (P<0.05) , WK 1, L DMSO

XFHRZH AN 2 4~ DCAN ALFREH ) 40 B P caspase—3 Bl i
PEBAE AT — e e A 73 A, 45 3R o« [l H 5 7
y=0.001 6x+1(y & HepG2 AfIIN caspase—3 BTG,
x & DCAN AbFHHREE ) | R*=1. 000, F =21 266. 064, P<
0. 001, [AIH FERLSL , XFIRIH RS TR I, 45 R
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N caspase—3 BF 1% PR A DCAN ¥ B 11 38 n iy 38
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T HANs , BRES R g DCAN A 3 5o E W 3 1kl A
FERRIE AN, X5 N K 3l 4 2 30t A0 o 1) 35 4% 25 4 F0
R, BRI R R, F& A R AR SRR
FUG , Ho7iB REA: AL DCAN, [R]AF DCAN Xt /N BRUAY AT
ARG Al 25 B 7= A S 2 T A0 S 56 UE S, DCAN
LA A 40 A K R R B A T AR Y AR
FEL4E R 7R, DCAN A% S HepG2 41 G,/M HIFH A
£ T 10 S 2 R 1 B RRAIE ) IE 4 O AE DNA
P 2 S5 AT LAl 200 0 5 LA RIS L B 5 S i 1Y)
DNA RS AEREIE 2 A e e ) AN & BT
A DNA #5105 7] S B i R I & 2 G, s (R G,
OIBH A B IR | DA S i 47 1) DNA 52 3l 3% 45 1R 2
JHL, T 245 DNA J53 075 6 38 248 6 s 32 i B s, T 5L B 48
HopE AL B R T A S EIT, AR,
DCAN Xf HepG2 20 Jid 1t A= 4 4170 ] 2 B 7] 401 55) 2 44K i
KA, MiE DCAN ¥R B2 Tt i, 4t Jf 08 T 2% 2 i 1
Go/ G, WA M LU A1 AS W 2D, 1T G,/ M 31 248 . L 47
NG, #8278 DCAN A8 50 HepG2 i Py DNA
ST LV 210 o3 %, DT R 38 4000 o 4t L 6 AR
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E o 1 o v A S e ST (VAR
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