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[#% E]EH&Y: KA Huh7 SMMC-7721 400 R IEHCIMEPE TS P 83 (reactive oxygen species, ROS) YIIRRE S B9RIA], FEHIHAR
FKIFBAEMST ROS RIHLE . 773 . AFIREER) H,0, 452 Huh7 1 SMMC-7721 4RH0J5 , AT 1= IRFERY2E 5 K T 40 B Py
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BE PR (841.7 £ 78.7)1-,(169.7 £ 76.1)(1=10.638 , P=0.000) ; SMMC~7721 5 Huh7 4BHIIEHES B0 (0.21 £0.02) . (0.74 +
0.14)(t=6.478, P=0.022) , FFFE4EMLN ROS M/KF-FE H,0, ¥R 2 T e %, {8 Huh7 41 P9 B BT SMMC-7721 4058, ¢
1 pmol/mL H,0, ¥RE 4 ,SMMC-7721 5 Huh7 ZAMIZ4RAE Y ROS /K41 H1h (128 793 +1 158),(103 455 + 1 665) (1=21.639,
P=0.000) ; Huh7 4H}i . SMMC—7721 4B} T & & 81 GSH.SOD, 3 HTE H,0, AbBS GSH.SOD FHE##ETF SMMC-7721
4R, 7E 1 pmol/mL H,0, ¥R ,SMMC-7721 5 Huh7 41U GSH F B 51512 (32.85 £ 4.47) mg/g prot. (106.60 £ 6.83) meg/g
prot(t=15.655,P=0.000) ,SMMC-7721 5 Huh7 4024 SOD & &4 514 (19.22 £ 2.93) Ufmg prot, (23.57 + 4.85) U/mg prot(t=
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7721 FHEREIPT ROS BEH , X E %45 CD133 . Bmi-1,S0D2 & Rad51, X #/ T A 4855 T FHE4IMEHT ROS Mt 2, B AT 4E
41PN GSH . SOD HIEERIEME. ,
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Comparison of cells’ ability to resist ROS and preliminary mechanisms

between two hepatoma cell lines Huh7 and SMMC-7721
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[ Abstract ) Objective : To compare the ability to resist exogenous reactive oxygen species(ROS) between Huh7 and SMMC-7721 cell
lines and to explore the ROS resistance mechanisms in hepatocellular carcinoma(HCC) cell lines preliminary. Methods : After hep—
atoma cell lines Huh7 and SMMC-7721 being treated with different concentrations of H,0,,differences in cell apoptosis and necrosis
were compared, contents and cell activity of ROS, superoxide dismutase(SOD),reduced glutathione(GSH) were measured, changes in
expression of CSCs molecules, ROS scavenger enzyme genes, DNA repair gene between the two cell lines were detected. Results: Af-
ter being treated with the same concentration of H,0,,cell line SMMC-7721 had more apoptosis and necrosis and lower cell activity
than cell line Huh7;the dead cells of SMMC-7721 and Huh7
in total of 1,500 cells were (841.7 +78.7),(169.7 +76.1) (1=
10.638,P=0.000) and cell activities were (0.21 £0.02),(0.74
0.14) (¢=6.478 ,P=0.022) when H,0, concentration was 1 pmol/
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increase of concentration of H,0,,but Huh7 had less change than that in SMMC-7721;ROS of SMMC-7721 and Huh7 were (128
793 £1 158);(103 455 +1 665) (¢=21.639,P=0.000) at the level of 1 wmol/mL H,0,; Huh7,compared with cell line SMMC-7721,
had higher levels of GSH,SOD and more slowly ROS increasing tendency and decreasing tendency of GSH and SOD after being ex~
posed to different concentrations of H,0,; GSH of SMMC-7721 and Huh7 were (32.85 +4.47) mg/g prot, (106.60 + 6.83) mg/g prot
(¢=15.655,P=0.000) and SOD were (19.22 + 2.93) U/mg prot, (23.57 + 4.85) U/mg‘prot(t=1.332,P=0.254) ;the changes of the in—
tracellular GSH and SOD changed earlier than that of ROS in liver cancer cells as a whole; ROS scavenging enzyme genes and DNA

repair génes expressed in Huh7 cells was relatively higher than that in SMMC-7721 cells. Compared with cell line SMMC-7721, can—

cer stem cells(CSCs) molecules CD133,bmi-1,ROS scavenger enzyme gene SOD2 and DNA repair gene RadS51 were expressed higher
in Huh7 than that in SMMC-7721. Conclusion ;Cell line Huh7 had stronger ROS resistance ability than cell line SMMC-7721 and

higher expression of CD133,Bmi~1,SOD2 and Rad51. Those genes may be involved in the process of liver cancer cells’ ROS re~

sistance through regulating intracellular GSH and SOD.

[Key words Jhepatocellular carcinoma ;reactive oxygen species; CSCs molecular; DNA repair gene;ROS remove gene
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AR AERET ROS #5 B EEHE M1 DNA &2 BE RN
Rad51 ##RZ T ROS A H4EHF0-0, A B FEX
H 2 M4BT AR Huh7 F1 SMMC-7721 4 ROS &
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FIAESLAY ROS 1EEE 3L SOD2 . DNA B E BRI
Rad51 B8 T-9 4+ F CD133 . Bmi-1 BEEHFM,
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1 #MREF®

1.1 #HH5EE .

DMEM 3353 25 1M1 3% (FBS) (Gibeo 247 ), S (F
BERHEER) (BT REY), TRIZI® Reagent (Thermo 2
A} ),CCK8 A & \BSA & [ ¥k Bl 2 i 5 & \30% oL &k

£.GSH,SOD BBt iR & (LW X 44Y)) , Bestar gPCR

RT Kit % PCR Master Mix(DBI Bioscieqce) ,AO-EB ¥t ( I
W IERIEIR ) , BERE B R 5347 R 4L (Tanon 5500), 925t R4S
K8 F 45 (OLYMPUS 1X71) , B#4% {4 ( Thermo NanoDrop

2000) , ¥/ Bmi-1.CD133(CST A ] ), ¥k Rad51.S0D2.
L .pl6.p21 (EFLEHT)

T 12 =Bk

121 #HIHR  Huh7 & SMMC-7721 ZRHaHRR H L5

- FBEKEM R RS MRL B Be B S S &, S R E

7 DMEM $E5EEP A 10%8986 4 N7E 1% XL ; SIS
TEEEFET 37 C 5%C0, B4eH | EHieA R,

122 AO-EB MMM T 5 EEXNHCHK 2
FRREAR, LB SRR IR AT 24 TUAREESE,
BER 1.0x 1054l SHNEREE AR FHEE R H,0,, i1
ARENRBER H0, KKK 0.5.0.7.1.0,2.0,3.0 wmol/mL;
B3 12 h 5, REIHEFE, A AO-EB J4¥i(A:B=1:1,20
pL AO-EB $:#/mL $53%:4E), #E 5 min 5, BT B
BRI AR T MRS S, T RE G . FTI 4
HHOEA R, B EREREIFEEREH, F AT
L, R R E S AR BSRREZR ; EATHFE T4
M R ERERLGHEEREN; MR E, B E
B B ESRR BB

123 4UMETEHERT  EEESTEIRAY 2 Franiass o6 FLAR,
BFLAMECH 1x10* ML, FrdifaRG B E S, It AR R
BERY H,0,, WEH1% 0.5.0.7.1.0,2.0.3.0 pmol/mL; 33
12h 5, REFAEEFREE, ITA CCK8 T/EH (10 wLCCKS/
100 pL DMEM 3535%50),37 CHi3% | h, ZIHEEEEAR{UNE .,

124 4HHEN ROS M RFE B BENE LB HER
2NN 2 AR, HEAT 24 FLARAEAR , SR N
LOx 10° AL, BREMEES , MARFIKEMN H0, A3 8 h
&, BEFRERERE, IIA&H DCF-HA 3552 (DCF-HA
WBER 10 pmol/L) , 4KEEHESE 1 h, (i FHTEE B i M 40
M ROS 224k, EEARAUKIIIGE .96 FLAR M, $EH 1.0x10*
ANEL, BB 488 nm, BETHEE 525 nm,

125 HIRAEARFEEYFEN K EELRERRR
B H,0, #hFE K 2 R4, PBS Bev, .00 A RIPA 4/
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ASCHS: WU 448 BN SOD (RS 4 550 nm ) AT GSH (K I i1 4
410 nm)
1.2.6 A FRIAGM  SH P W ARIE Huh7 Al
SMMC-7721 FRPZHM, iNA RIPA 20k , vK 2% 30 min,
CHELORIBC -, ] BCA ) AoAG i v i
blot il 443 F- A DNA #&& 3N ROS 1 bR 3 H 1 £ 1k
}.5“
1.3 %itF o4
AR RBFFEEE R H] SPSS 21.0 GE i 4 AT 3 Frds
BB LARIEL + AR5 (v £ ) FR (IR RS AEAS ¢ K 5020k
IER g R sk e «=0.05,,

, Western

0.0 wmol/mL

SMMC-7721

Huh7

0.7 pmol/ml.

2.1 FE#JE H0, T Huh7 = SMMC-7721 %8 68 =t oL
2 P9 AN AR 2 AN TR) vk B HL0, A3 45 B T]
FREE AP T oA AE (] 1), BT RISRAE L BB HL0, HRBE
RGN I, I S BRBOE B LA #a % (K 2B) , 7E[F]—
H,0, #HBE T, Huh7 4 A& A R T ERSERY L BT SMMC-
7721 A, EARBUE K /b UL 1, 25 R WA IF R Arys i A
BHEAE—REROPL ROS W, XN — 5 B94PT ROS 1RE T,
4N RBT ROS 990 5 T #E 48 2 J5 B 7E HL0, ¥ B2 2 4 i
A B (AT, 23 S BIR T RERAE 114 22 384 A [ ekt 2 1
Huh7 40l SMMC-7721 44 o4kt ROS URE ST,

2.0 wmol/mlL

B €007 R A U8 T B IR SE A Y

B1 ARRERE HO, % 12 h BHE9 Huh7 ¥1 SMMC-7721 4AE 1= AO-EB %k E
Fig.1 AO-EB fluorescence of Huh7 and SMMC-7721 cells apoptosis under different concentrations of H;O, for 12 hours
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Fig.2 Comparisons of cell apoptosis trends and counts between Huh7 and SMMC-7721 under different concentrations of H,0,
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2.2 Huh7 5 SMMC-7721 fmpf i pkds

A E AR S H,0, AL IBET, Huh7 40/ LESMMC-
7721 BO4HHETE 1 (CCK8) & & , Huh7 5 SMMC-7721 4ifi%
P40 54 (0.93 £0.04), (0.81 £0.04); HE G i+ % £ F (1=
3.069,P=0.055) , R [FEWRE H,0, A H5 , Huh7 405 LAY
T AR BET SMMC-7721 4B/ (/& 3B), B7E[R R
H,0, T, Huh7 40 A8 4 5 14 B S 55 T SMMC-7721 4a i (&
3A), GHMUIE M R G I35 2, 0TS PERE SR I %
B4, Huh7 4BO4T ROS HRBLAE J138 T SMMC-7721, BAR¥E
B H,0, T, Huh7 40 835 i 2R 30K F , 1 SMMC-7721
SRR A TE M 2N 2 B B T RS S, BB Huh7 4007
EEREFEA T ROS #HLEE 166 IR TF SMMC-7721,
23  FRERE H,0, F Huh7 o SMMC-7721 %A ROS 4t

JEP ROS 7K (DCF-HA %% ) AT L H # i 4 g N 4
TR BORES . AR RS H,0, ReFRAT , AP R EALRE
ORI, 40MTOL BR v R (I 4A.B) 7 H0, 635,

I ROS B R 28052 B 358 (I 4B~H), Huh7
SMMC-7721 FIFH4HREP ROS /K EHE H,0, ¥R B 1 T 7%,
{H7E 0 pmol/mL £F F TLEH . AEIREELH Huh7 N
ROS 7KFAET SMMC-7721 (&l 5A), H Huh7 £HA5 ROS 754k
H N8 (& 5B), 278 Huh7 X} ROS I MHESLRE /138
F SMMC-7721, BAREAE Je -4 W3 3.7 H,0, (RE S T 2
wmol/mL BY , Huh7 N ROS K5 F SMMC-7721, Ji 5 7] &
#F SMMC-7721 B3B3 &, R BUOMEM: H,0, Tk EHM
HAEEIE A ROS, H HAE H0, #E N 2 pmol/mL it 2 2125
RIGHE R, THE 3 pmolimL B 2 AZERFLIHEY,
BEBAE LA AP ROS K P E S TRARMR ., s, B
H,0, ¥R EE R8N, ZHH A ROS 7K - FAR FRE | 20 7] 2 Ry
/MES5),

24 FRERE HO, T Huh7 = SMMC-7721 @38 K SOD 5

" GSH# £ 4

F A HEET, 5 SMMC-7721 A2 1, Huh7 40/ SOD .,

R1 HO, BREEAFARAREMBLT (xx5,1)
Tab.1 Average necrosis of cell in each group( x £s,cell )

A H0, ¥ B (wmol/mL) ZH 4 SEFE T3 B

MR
0.0 0.5 | 0.7 1.0 2.0 30
Huh7 3315 10.3+2.5 23.0+6.6 169.7 £ 76.1 417.7+734 951.3+75.1
SMMC-7721 3715 150.0 + 65.8 4413 +57.2 841.7 +78.7 1050.3 £ 145.7 1500.0+0.0
t 18 0.267 3.673 12.590 10.638 6.718 12.647
P& 0.802 0.066 0.000 0.000 0.003 0.000
i Huh7
1.5- #R SMMC-7721 154 we= Huh7
’ - SMMC-7721
ns a a a a
1.04 1.0
Eul #H
2 i
= 2
g 051 a g 051
ns ‘
0.0- 0.0 ¥ L3 v * ¥ L] L
0 05 0.7 1 2 3 4 0 0.5 0.7 1 2 3 4
H,0, ¥ (pumol/mL) H,0, ¥ & (mol/mL)
A. Huh7 5 SMMC-7721 7E[E¥RE H,0, i A9% b B. 2 HAAMIRYTEHEEAR R H0, ¥RE T 21k %
' a:P<0.05;ns: S £ R
B3 Huh7 5 SMMC-7721 RE R RRE H.O, /E R FERIZERETE XS bL
Fig.3 Comparison of cell ativity between Huh7 and SMMC-7721 under different concentrations of H,0,
%2 HO, &EREEFHABRMIMTEE(x£s)
Tab.2 Average celi activity in each group(x +s )
A Hy0, ¥ B (mol/mL) 25 48 M 15 M
MR :
0.0 0.5 0.7 1.0 2.0 3.0
Huh7 0.93 £ 0.04 0.82 +0.05 0.81 £0.13 0.74 £ 0.14 0.68 +0.10 0.31 +0.01
SMMC-7721 0.81 +0.04 0.25 +0.01 0.21 £0.01 0.21 +0.02 0.19+0.01 0.19 £ 0.03
t B 3.069 20.314 7.826 6.478 8.594 20.362
P{E 0.055 .0.000 0.001 0.022 0.001 0.000
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GSHE& S, Huh7 4AMfi4E2 3 H,0, I , 40 SOD GSH
VAR RN | [6]— H,0, Y% T, SOD \GSH & i 7E Huh7 41
T SMMC-7721 41 (151 6) ., Ffi& 4NN ROS 7KFA9 THE |
YA I PR Y T R R R T L B A 14 0, FIEE 4B N SOD  GSH
St P O st DR A, 4 T A OB U A B AL PN ROS 119384
INBRBHIET SOD (GSH REAREA, IPAIME N ROS 114
FIAN ML 5P A BRAR &2 2 T8 K P 8 SOD GSH JHAEZ I .

[F i, AS A e H,0, 5514 K, Huh7 408 SOD (GSH 5 T

SMMC-7721, %W Huh7 405t ROS fiE J198 T SMMC-7721,
AN GSH ,SOD &l MA T L 4 £ 5,

0.0 wmol/mL 0.7 pmol/mL

SMMC-7721

Huh7

2.5 Huh7 5 SMMC-7721 %8t M A8 % 5F &k oL

Ji IR 40 B 43 F Bmi—1 HAT P8 $5 ROS $EPTAY I fE,
Ml CD133 /5 2 35 1) 2 D00 58 O 4 A T PR AR iR 200 e 2
AR AR SRR B . Huh7 4635 CD133 Bmi-1 & T
SMMC-7721, #&7/R 43 FFT g St ROS VERI A 2250
(A% CD133 55 Bmi-1 54 & 4 (5 538
JEE, ple p21 fE R T (N F, 78 Huh7 5 SMMC-7721
NI i 22 5% Huh7 4005 20k p21, KR53 Bmi-1 i
Y p16, R i P E LA BT AL . DNA AL
[Al Rad51 fF Huh7 N #&3A R - SMMC-7721,Rad51 &%k
AU T Huh7 445 DNA BB (18 7).,

1.0 wmol/mL 2.0 pmol/mL

4 Huh7 5 SMMC-7721 fAMIZEREIR & H.O, 1 AIEHEAE A DCF-HA 3@
Fig.4 DCF-HA fluorescence intensity of Huh7 and SMMC-7721 cells under different concentrations of H;O,

mm Huh7
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100 0004
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1 2 3
H,0, ¥ & (wmol/ml.)

0 0.5 0.7

A. H,0, [Al#BF T Huh7 5 SMMG=7721 #iifL 4 ROS /K- FLAg

e Huh7
« N,
200 0001 e
150 000 1
i
35100000
K
50 0004
0d— + v v :

0 05 07 1 2 3
H,0, ¥ (mol/ml.)

B. 2 4L N ROS K V-AEATR] H0, #eJE R 1948 fh s 4

a: P<0.05;ns: i LER
5 SMMC-7721 5 Huh7 Hif#E R EIRE H.0. fEFE A ROS EiL
Fig.5 Changes of ROS in Huh7 and SMMC-7721 cells under different concentrations of H,O,

%3 HO, BKREAFWMAME ROSKF(x+5)
Tab.3 Average content of ROS in each group( x £s )

AR H0, ¥ (mol/mL) HANMEN ROS(2EIEAI)

AL 00 05 0.7 1.0 2.0 3.0
Huh7 62531 +4691 612603024 707477716 1034551665 146360 = 1 537 152 832 + 895 000
SMMC-7721 68005+ 3739 110 076 + 3 470 126 527 +3 099 128793+ 1158 144950 +491 000 148 306 = 451 000
t {H 0.081 18.370 11.619 21.639 1513 7.816
Pl 0.468 0.000 0.000 0.000 0.205 0.001
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=&~ Huh7

3004 - & SMMC-7721

2004

GSHE & (mg/prot)
3

o 05 07 1 2 3
H,0, ¥ (umol/mL)
A. 2 AN GSH /K EAERE H0, WE T LB

wg Huh7

150+ -= SMMC-7721
% 100
E
i
o 504
a
o]
wn

0 v v r ' Y T

o 05 067 1 2 3
H,0, ¥ JE( pmol/mL)

B. 2 HARAA SOD /KFEHEAR TR H0, HE T M s

B6 ARRE HO,4E Huh7 5 SMMC-7721 #1521 SOD.GSH #3514k
Fig.6 Changes of SOD GSH in Huh7 and SMMC-7721 cells under different concentrations of H;O.

£4 HO, BREAFHHAMER GSH S M (x +5,mg/g prot )
Tab.4 Average content of GSH in each group ( x +s,mg/g prot’)

A H,0, ¥ (umol/mLy 2 4HH N GSH

ElOES

0.0 0.5 0.7 1.0 20 3.0
Huh7 25147 +17.20 204.28 + 16.80 167.86 + 5.21 106.60 + 6.83 " 43.00 + 20.00 18.16 £ 7.76
SMMC-7721 204.24 +7.17 99.80 + 12.58 70.43 +11.90 32.85+4.47 17.11£4.93 6.06 +2.51
{5 4.390 8.623 12.998 15.655 2177 2.571
P{E 0.012 0.001 0.000 0.000 0.095 0.062
#£5 HO, BREEFWMAHE SOD B (x xs,U/mg prot )
Tab.5 Average content of SOD in each group{ x £ s5,U/mg prot )
I KA H,0, ¥R BE (umol/mL) ZH 40 M1 P SOD
0.0 0.5 0.7 1.0 2.0 3.0
Huh7 93.92 +8.15 85.20 £ 3.03 55.18 +5.22 23.57 + 4.85 14.00 + 1.61 6.38+3.72
SMMC-7721 82.88 +7.71 56.48 £5.13 3397 +6.23 19.22 +2.93 10.64 +2.43 6.30+2.11
t 8 1.510 8.348 4.522 1.332 1.995 0.031
P 0.228 0.001 0.011 0.254 0.117 0.977
N T, R ZHRA DNA RRER R REEE , SBR

Huh7

B 7 Huh7 1 SMMC-7721 SifI XS FHIRIE
Fig.7 Expressions of related moleculars in Huh7 and
SMMC-7721

3 3w it

Y2 ALIT 25 I EUR BEE R4A Rk e AT

T 3o 1 TR 200 P B ROS 3375 5 Py 40 i A o 1=
- FIFRFEE, ROS MIARERE 4 DNA 3245, B
M EE AR E AL, AT S B0 & A R FE B

AR SEE F AR AR, TE 5 40 B 0 i yeg 4B MU 7E
BB AR T Al R A R ROS, B AEZEF A XY
S, R AT AERR 2SI GSH A1 SOD Al £
hiE K BHAY ROS®, PR 4l R AF AT 2 B,
B ieheg 40 M X IR AEAE DT ROS BE S, R, rbysd 4
Hi8) DNA R G811 24 PTRT- MR FE M EE R
£, 5REA T R DNA B EBEE P Rad51 B3
ik, BEW B2, Kt DNA B E BB RL
R B 40 AR UAEHT ROS BE N AR Z58E 11,

RERAEE SRS B s TR T4
T CD133.Bmi-1 HFEMNEE , TUEEZE BB
B RRERY, RSNLIGTER , B s RE T
43F CD133,CD90.EpCAM 71 Bmi-1 HI40 AT AEAR
Eb T R AR R AR R ERRE T DR
B2 BUJE SE 06t U BA T 4 1 R Uk O 4 B Y A
FEAS 5 MIE R & EL, TEE 48 R e T
MR B, B T 4R N B ROS KK T3 58
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IR, 1 A ek R LT I — N R E R R E
T T a4 . )T IR B 4 B8
B KA 2534, vl e RALITT A S T @ M
J& 4 B RO T RIIR AT (AR P T ARBR B 4, T Ak
TGP HL , B T e T 40He s R B AR
Zhe , I 2y R AR R 2 s,
fith 98 F 43 F Bmi-1 B4 JH# ROS AT HIfiE

Jin SFUIRAR TR, BER Bmi-1 B9/, B 1) 1
I B A E AR B 1 , BB A R A4 BrE T4
FHEARFE PR L ik, R B g T 4 i
WAFTE, AR T AR AR R,

AW 5T AR, Huh7 400 L SMMC-7721 4ifA
EIRAIHL ROS RE ST, [BAY Huh7 ZAMES %35 Bmi-1,
CD133 SOD2 i RadS1, 3 H Huh7 4038 N GSH.
SOD /KA EEE , ¥ Huh7 40HEHEHT ROS HIRE
FRELL R, T 4 MrE N IR 4 2 T 4R
MM E KRB FEHM, EEREREE L
R REEEER, M EMENSAEEEREE &
5568 | U P 4 M2 o 4 R R IR 25 0K
PR EE R AN, EEIRE 00, T, FHE4AA,
B/, L S 7 AEDT ROS WRE, 5X
— P B T] BB %1k CD133 B Bmi-1 T 41}
B, M ROS RRISTAY SOD2 M DNA B8R ZH
Rad51, AT REZHL ROS 15 5@ B% T W EHAER W
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