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1.1 fFI R

K MEM A9 Dubecco’s( DMEM ) 532 3£04 T Gibaco 23 &) ; DU H LA & M Eh (MTT) Fil 2 FHBH 123
(Rh123) 1 F Sigma 2~ #); 2/,7'- @9 6E £ g (2,7 -Dichlorofluorein diacetate, DCFH-DA ) Il
Fluka /A %] ; Trihydroxybenzoic acid( TBA) T Sigma 23 F] (555 G7384) ; Annexin V-FITC/PI 7] &l
Caspase-9, 3 85 G PRI &0 B m I AE YA R AR, MK3 BUR§HR{Y ( Labsystem, Finland) ;
CK-40 188 ¢ W 4445 ( Olympus, Japan) ; Epics WU ( Beckman, USA) ; Hogfb2iassm) 24 o0 [
S HT 4k
1.2 R
12,1 e ac ANHE SMMC-7721 20 (0 T v [E 2 B L 20 M A= Bt 52 B ) i 109% Ji 4 M 7
(FBS) i) DMEM @ifisigidt, T 37 °C, 5% CO, AR E MG FRAE TR, Sk R Eio R 4,
AR R AT 95%.
1.2.2  ASNE M # A% 40 16 (PBMC) th 2 % JCIERARERRAEE #p ki, HIATRUsE (2721
0.1 mL 200 U - mL PR , SIROCHRS 1 0750 B ANE AR, S I TR R R T 95%
HEF 10% FBS ) DMEM #5353k rhag .
1.2.3 TBA xf SMMC-7721 %1 jg #2 A PBMC 4 K ey % S BSCHR[6 ] 7k, F MTT 34002 3. 125,
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6.25, 12.5, 25, 50, 100 wg/mL [ TBA 7 24, 48, 72 h X} SMMC-7721 40 FI A PBMC B4 KA iI/E
M. AERKIRZR(CL, %) = [ (BIPEXTIRZE A {5 - 52502 A {H) /BIPEXTIRZH A {H ] x100% .
1.2.4 SMMC-7721 4 g " s 5 (AO) K g e  ZMSCER[ 7] 7k, H A0 Jefa, 7E2¢ 6 i iss T L
FERTRIMEFE TBA VEF] SMMC-7721 43 48 h J& 400 S8 4k
1.2.5 Annexin V-FITC/PI W % k40 40 f B 1= S WESCHR[ 8] ik, R W24 AU s A [R) ik
i TBA EF] SMMC-7721 41 48 h FYJHT .
1.2.6 @ AFEXEEAN DCFH-DA 22— A BA=AZOEEY, ©REH thbi i e, b
BTEMEAEAL R 27,7 - 2556 E ( Dichlorofluorescein, DCF) ', DCF BER INRIRAGTE, W40
ASCHGEIN H A8 20 S5 B Tl s e 1 A0 B PR P 48K, JF R B0 IE AR OGPk, S BRSOk [ 10 ] ik, SRR
ARSI E AS [ BE TBA ] SMMC-7721 4R 2 h A4 40 i P9 35 M 8K O
1.2.7 2% BRE B AL (AY,) Il E  Rh123 b3 IR VAT IE B 6 19 28 64> TR 4L, 40 7 2%
Rh123 J&, 25070 18 A0 Nt 0 ey (9 ZRORE AR X, 5 S AR 1 m L i e 28 6 A A s e 437 25 4.
ZMRSCHER] 11 ] 5, A BSOS [H) e 3 TBA 1 ] SMMC-7721 40 48 h (1) 40 i 28 A 44 i ri,
A
1.2.8 Caspase9,3 & A EMIN E  Caspase-3 4366 EE R A ML & 2 Caspase-3 JF 5 7 1) £
BRAB I 28 % (3K AT, MiXIEYIHE Caspase-3 BIVIJE, K @M RIUFE ok, 81 MR 0R T
(A =405 5% 400 nm) M E HIEAEH, %4 Caspase-3 BTG PEFLEE. Caspase-9 436G B EE A AT & &
H Caspase-9 [P FIFE S PERY Z IKNER = & (LA, LYY Caspase-9 BIUIJT , A (0L BIFES ok
8 T PR LAY EEE T (N =405 B 400nm ) 2 HEGAE, %% Caspase-9 FUTEPEFERE.

WA ST R ZE R 25 A A B AN 1 x 1084, AR S Ui 08 0E , TUSE Ao, DA Ay HR/NE
7~ Caspase-3 Fll Caspase-9 &5 76 4.
1.2.9 S48 A SRR SPSSI3. 0 BAF T4 it A ab B R x £5 EoR,
P <0.05 2 &g F A S bk

2 ZR5itE

2.1 TBA ¥ SMMC-7721 #faFn A PBMC 4 KB HI4E F

XFHRAL SMMC-7721 4MEA K IGER , SR BE 1Y TBA b B 24, 48, 72 h J5, SMMC-7721 44
KA FIRR RO, I 52 W db %) B ) B e B M M, AN () 9 5 R AN (] B (i) ) 4100 ) 238 A dd 2 1 25 5=
(P <0.05). TBA fEJH SMMC-7721 il 48 h Y IC,, 4 35. 73 pg/mL. 7EAARIWRE F 17535 72 h, TBA %t
A PBMC JLPEMEIER, 5 SMMC-7721 40 LA & 25 (P <0.05).
2.2 TBA #£5MES SMMC-7721 4AREAT

PO WA AT WL, X IR R MUA% R ek a0, R IE R A L ARE; 6.25 Fi112.5
pe/mL TBA YEHI 48 h J&, A gsm , SR N WsE, B35 — S RRR S E 4R E54 5 25 150
pe/mL TBA YEF 48 h J& , 4 MOA% [ 456 ko AR SCEBROIR, ZR 30 A M 50 08 T 4 M AZ 0 T R RN e €8 R i

Fig.1 Apoptotic SMMC-7721 cells observed by acridine orange staining (400 x )
(A) Control group; (B) 25 pg/mL TAB for 48 h.
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(K 1). AnnexinV-FITC/ Pl ALGL kil A2 H Hri 240 i 8 T FX o SR A0 A0 i e S M 3 a7 vk, 6. 25,
12.5, 25, 50 wg/mL TBA fEF] SMMC-7721 418 48 h 5, HIAT R 554 (3.25 £1.02) %, (10.25 +
2.32)%, (14.58 £3.57)% F1(16.21 +4.68)% . S¥RAE, G REWEEF(P<0.05).
TR ARAET . PR R i (AT ) A e B RN A S iy — A EE 2 I B, d st 4% Ak
RN 25T | SRR A A A PR TR R MR A Y B T . SRR TS SRR, TBA K
AT LA 7S SMMC-7721 A0S0 T4k g, [RIitBE TBA MR A9 B Wi hn, SMMC-7721 40 il
TRE TR, B —EMENECE.
2.3 =ZEEXBPERX SMMC-7721 @IFENEMESR, L ARBAIF Caspase-9,3 EHEENF T
TBA fEFT SMMC-7721 4002 h J5, S5XFHEL(2.45 £0.98) % LL#, 6.25, 12.5 F125 pwg/mL 4
A P PR NS (8. 34 £2.45)% , (10.98 +3.87) % F1(21.5 £4.68) % . 50 wg/mL ZH 2 il P9 35 P
A INE (47.38 £3.52) % , Fifi TBA ¥R BE A2 W34 0, SMMC-7721 4N ROS & f o Bl =2 3 i 7t 155
(P<0.05). S5XFMEZHLH, TBA YEF 48 h J5 SMMC-7721 2 2 1A st ey 57 S ARG, I I B A %%, %t
MM 6.25, 12.5, 25, 50 pg/mL TBA A2 E5E 40 4051 R (2. 51 £0.38) %, (11.86 £0.97)% ,
(22.88 +2.98)% , (32.24 +3.54)%, (35.05 +4.56)% , Z4WAb PR SRR LA B E 2R
(P<0.05) (K 2).

200 200

(A) (B)
160 160
o 120 o 1201
2 2
o B0F o 80 F
40 40 L
0 1 0 1 1
10° 10! 10° 10° 10* 107 10! 10° 10* 104
Relative fluoreseence intensity/a.u. Relative fluoreseence intensity/a.u.

Fig.2 Flow cytometry analysis of mitochondrial membrane potential
(A) Control group; (B) 25 pwg/mL TAB for 48 h.

EIEFEEN T, SMMC-7721 il Caspase-3 Fll Caspase-9 1% PEAKF4AK, A, E4 54 0. 132 Al
0.112. FE=FRFIEFXH IR —RIKIEH T, Caspase-3 il Caspase-9 1 PEI N, £ 6.25, 12.5, 25, 50
pg/mL TBA YE1 48 h, A, A BITFE 0. 134, 0. 324, 0. 458, 0. 523 F10. 167, 0.254, 0. 398, 0. 487,

XA, ZRAEGIFE (P < 0.05), HH 50 we/mL TAB 5|2 Caspase-3 I Caspase9 97
RIS,

ROS A= B3I mT S8 i i, BP0, ROS Al B35 R & 1 R A0S M6, o il o
1k, XTERLAR B B, FERR PT FLIE R IT L, LR AR R i (7 %2 ZIK%B@,H%%%HH,
TE TBAYEHT, SMMC-7721 ZHAE P9 BT PR A3 0, ZebifRBEH (7 T [, Csapase-3 il Csapase-9 & 11
PERGIN, $E75 TBA FIREE 3G AN ROS, 5 LRI AR5 HE A7 FEAIK, JIE Caspase-9, 3 AUZRLIAR
ToEAE, RIS T SMMC-7721 4 a1 2.
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Trihydroxybenzoic Acid on Induction of the Apoptosis of
Human Hepatocarcinoma SMMC-7721 Cells by
Mitochondrial-dependent Pathway

ZHAO Wen-Jing, NIU Feng-Lan "
(School of Public Health, Jilin University, Changchun 130021, China)

Abstract Trihydroxybenzoic acid show the anti-tumor potency from many previous investigations, but the re-
search for the inhibitory effect and mechanism on SMMC-7721 cells has not been regarded so far. MTT assay
was used to evaluate the anti-proliferation effect of trihydroxybenzoic acid on SMMC-7721 cells and human
PBMC. ROS production, apoptotic cells and the mitochondrial membrane potential were detected by flow
cytometry. The activities of Caspase-3,9 were measured by colorimetric method. The results show that
trihydroxybenzoic acid significantly inhibit the proliferation of SMMC-7721 cells in dose and time-dependent
pathways. Compared with control group, trihydroxybenzoic acid caused the increase of ROS levels and a con-
comitant dissipation of the mitochondrial membrane potential, activities caspase-9 and caspase-3, triggering
apoptosis of SMMC-7721 cells. Mitochondrial-dependent pathways could involved in trihydroxybenzoic acid
induced SMM-7721 cells apoptosis.

Keywords Trihydroxybenzoic acid; Human hepatocarcinoma SMMC-7721 cells; Apoptosis; Mitochondrial
membrane potential
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