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[ Abstract | Objective; The total flavonoids of Broussonetia papyrifera ( TFBP ) was investigated for its
antitumor activity and induction of apoptosis in vitro, using human HepG-2 hepatocellular carcinoma cell line.
Method: The hepatocellular carcinoma HepG-2 cells in logarithmic phase of growth were randomly divided into
drug group and control group, with the concentration of 3, 6, 9, 12 g -L ™' TFBP in hepatocellular carcinoma
HepG-2 cells intervention durations were 24, 48, 72 h accordingly. The viability of HepG-2 cells was measured
by MTT. Morphology of cell apoptosis was observed by Hoechst 33342 fluorescence staining. The protein expression
of B cell lymphoma/leukemia-2 ( Bel-2 ) and Bel-2  associated X protein ( Bax ) was analyzed by
immunocytochemical method ( SP ). Result;: TFBP inhibited the growth of cells and caused apoptosis
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significantly. The suppression was both in a time-and dose-dependent manner. When HepG-2 cells were treated
with the concentration of 9, 12 g L' TFBP in 72 h, the inhibition rate can be achieved 52.46% , 64.72%
respectively. Compared with control group, there has significant difference (P <0.01). When HepG-2 cells.
were treated with the concentration of 9, 12 g +L~' TFBP in 48 h, the typical apoptotic body can be observed
under the fluorescence microscope. The increase of caspase-3 activity induced by TFBP showed a concentration-
efficiency. TFBP down-regulated the Bcl-2 expression and up-regulated the Bax expression. The ratio of Bel-2/Bax
was evident decrease. Conclusion; TFBP has apparent inhibition and apoptosis-inducing effect on HepG-2 cells.

TFBP may induce apoptosis via down-regulating Bel-2 expression, up-regulating of Bax expression, decreasing the

ratio of Bel-2/Bax and enhancing caspase-3 activities in HepG-2 cells.
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FIE 2 0% 48 M 15 R A P AR ARG 3% Al M W BE A K
1~2 d A1 W, (R ARt i Je s i 8% 95 W, PBS ¥
3 WK, TR AR IS I AHR 1Y) B R OAT Y AT
MM EE Y EEB AR RN RRE
i, R ECE R HepG-2 A9 40 M i 47 38
5. ¥ TFBP i pH 7.8 (%) PBS i )5 , oL JEBR A,
T4 COKFH DA, 52 56 04 B 28 T 0 oLt VAR
3,6,9,12 g-L°',
2.2 U A B XG AE 9 B0 R O B A K
HepG-2 4 HL, 11 0. 25% i g4 16 I 11 5, 4 % 20 f
BERER 4 x 10*/mL 358 T 96 fLAR H,24 h J5 W %K
200 6 0 AR O TR A0 M o8 4 U R IS, W BR B IR, 43
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MG 24,48 ,72 h, [A] A I 2 20 Sy X B2, &
1B 325 M LA 20 WL MTT, 85 4 h, 3¢ L5,
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2.3 POCY AN TS U R X B K
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5% CO, MIFIREE G480 . FERE SR 48 h R 40k
BigR, KB IR W, PBS wh vk, 4% £ B W B E 30
min, PBS ¥R 5T A Hoechst 33342 44k, G, 37
CHFE 30 min J5 , BB N L4 &5 .
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2.4.1 R BOMECE K HepG-2 4111, 14
AN R 4 x 10" A~/mL it 6 FLAR 98 3 40
M2 R 2 x 107 A/4L, BB F37 C 1 340 vh B
75,24 h J5 WA AN MLIC 1% B, 4r A 3,6,9,12
g LT URTAIHEBE ) TFBP, 4k 2285 3% 48 h J5 £ 1k 8%
I WA E R AT G0 28 400 B Ak 4 G0

2.4.2 fREEMMALFERDN BB AL EER
HepG-2 4L I€ -, PBS % W4 Ve A — & &2 1)
4% Z P REE 5 15 min, 3575 4% 2 R BB,
235 14 5 min, PBS 5 %% ,0. 5% Triton X-100 % &
20 min,PBS ¥t ,3% H,0, M & 15 min, PBS J& 1k,
A —¥i,37 C,¥EH 2 h, PBS ¥k, A 9L,
37 °C,30 min,PBS V& VLS5, i T & B il DAB i 8
RE S 5 10 min, 76 B RLERE N OWER, T4 R 7K
TRZK WPk 5 ming FRARE YL 10 min, ZK K 0P Uk,
CWERBEE K B, rp e I B A B TR iR
PBS {8 — 41 H B4 X

2.4.3 ZERFIM R A ImagePro Plus # {4 #47 IK
JEAE 3T o JEBE T IS LSS 6 S HLER 45 R,
WO AE S 08 ToAH SCHE A R R A

2.5 KGN0 caspase-3 T PR W B 2R A MR
TFBP /5] 24 h J5 1) HepG-2 4l Jfd, 3¢ I % , PBS 3
Veo TR0 & UL IR AE A SR, UK R IS
16 000 x g B .0, B _E 5 I A caspase-3 JiE ¥ ( DEVP-
PNA) ,37 C JK# 1 h J5 FIBGFR A E 405 nm i
IWOGEE (A ) o HIASTR) VR BE B IR 5 PNA IS IR 7R
405 nm ZE I A, 5, I AR R £ H R LRER,
caspase-3 JHME B (U) # T A A XHE, U=
Aosspa/ Asosima X 100% (FHE 4 WAk ) .

2.6 ZiitepAbE FTA SRR 4R SPSS 17.0
Gt B PFHE AT One-way ANOVA K5 55 73 #r , %4l LA
xxsRKR,P <0.05 BEFAGIFE L,

3 #FR

3.1 Xt HepG-2 403t s R AT HIMEH 43,6,
9,12 g+ L™ R [A]Jo 5 e B A9 TFBP 1 Fi S (1 4% 52 56
20 55 [ X HR ZH 40 B A 1L, HepG -2 40 i 1) 48 5 32 5]
BT A6l (P <0.05) . TFBP Xf A\ JH-% HepG-2 4fl
AR B IR A L S i o /R I H A R A
FEE AN AR A SC 2R . W& 1

# 1 TFBP X HepG-2 AAKHMEIER (25,0 =4)

24 h 48 h 72 h
TFBP/g-L ™'
A Ml 2/ % i #/ % A Mk %/ %

0 0.487 £0.010 - 0.505 £0.017 - 0.514 £0. 004 -

3 0.451 £0.051 7.63 0. 403 0. 005" 20.2 0.374 £0.022" 27.24

6 0. 436 £0. 020" 11.86 0.356 £0.014" 29. 44 0.336 £0.013" 34.70

9 0. 408 £0.001" 19. 02 0.307 £0.003" 39.21 0.244 0. 005% 52.46

12 0.381 £0.001" 21. 81 0.283 +0.007" 43.96 0. 181 0. 005% 64.72
SR P <0.05,7 P <0.01(£2~3 ),

3.2 Xf HepG-2 4N M % I A RY S ma AN W] ¥ B 1Y TN 12 g- L7THE, 40 M K H r S A TR A Rk

TFBP b Hi HepG-2 4iJifs 48 h J& , {8 & 96 W45 T
VLS A5 25 s o R 2L 200 A A sk AR /0 L o8 1 4
i, 200 i e 0 5 4 4, 40 B R TR S RS2 5% 2 4
f, B % TEBP 5k vl BE (9 33 0, 728 97 1 B0 40 O JE 25
AR . 4 TFBP 3 3 g- L7 i, HepG-2 41l i I
TR R N E 6 g- L' Ik
WE 240 i WY R, A 4 A8 T R T 40 I A T 4
L YR T AN B YR R A O g L P T
21 M 1 %, R UL TR g O T A O A R A A%
A TE T 4y AN A B vk e, B
WAL, B AR N RS R AR T M Y R
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JEE ) S48 0 T 32 T A8 e PH PR 36 3K R 5 0 IR L A B
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3.4 TFBP % HepG-2 4l N caspase-3 1% P4 1) 52 Wi

TFBP %} HepG-2 40 Mo fF JH] 24 h J5 , B % TFBP #k
JE (4 38 1, caspase-3 il 15 P G 3 44 8, 4% S 06 41 45
RETAXMBALEARENGEIT¥ 25 (P <
0.05), W32,

%2 FREEERE TFBP {EA HepG-2 4 Bel2,
Bax & [ caspase-3 B iE I (v 5,0 =4)

TFBP Caspase-3
25 4 Bel-2 Bax
/g L' /U+mg™!
25 0 42,22 +2.13 22.77 0. 81 1.38 £2. 13
TFBP 3 36.21 £2.05 27.27 £0.32" 3.58 £2.21
6 29.34 £1.9" 30.5+0.5" 4.95+£3.61"
9 20.73 £1.41" 36.17 £0.05"  5.25 +1.41"
12 27.95 £0. 04" 39.39 £0.70"  5.75 £2.24"
4 itig

P Bk A WONAE ST R B AR S R
Tl - 1) i 24 W, i B S T A 1 B X 22 el B g 4
M A KA IR o R 5% A B0 KA A 4 O i 2 B
B2, R B AR T, 3 AT LA o) fid 3 Rl 7 NF-
BT E TR A 2 A I R T 20 3 g
T4 V175 K ) 40 T R 4 A T R 400 i 0 T D G
HEFE A A VAL B 25 W0 A H BE O 1Y E 2 4
FR . ASHE ST & BUR IR W B TFBP 4TI
HepG-2 4l fd , il Z& 5 % MR 2 b4 22 5 ¥ B G it
(P <0.05) ,487% TFBP Hii g WL = — 2
il Fie T 248 B ) 15 A, LR A 24 W vk BE R 38, VR
] £ 92 4410 o) <38 7

Ui R T — A B IR IR R T A AR T
T, 2 22 A M A W TR 9 B — A B A s B G, D
T H AR AR BILR S R AT B BDIR S T, 73X
Ak A R A B DR B R B SRR B, Hep
Bel-2 K4 11 J¢ caspase-3 5 # [ it 7 4 0 94 7=
R EBEEMAEM . Bel2 K5 & H 2 41 M 1
TR A — 2P T, Bel2 R4 2 6 W R
K“HH R BN 40 52 Bel-2, Bax, Hirft Bel-2 AR 3%
P60 98 T 8, FEAE A O 0 ) 46 B T, il Bax J2
Bel-2 f R YRS R, A 342 08 T 28 11, Hod Rk T 4
P Bel-2 WHTIA T AR WA 40 ks T . AT R &
P Bax/Bel-2 WP A 1 28 3K 7K 1) He A9 2 e 5 4 i
T2 AN RS 0 S R DN 2 A, T 9 IR 40
Mo Bel-2 28 A RO £ G5, L IF Bax AR IL, 21
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Wik Beol e MRk A sEt . WAk
caspase3 FH P/~ K I 3 1 A4S /N 0 56 4 B, n 2 i
L E B4 ML A IS W, e X S A M R T L
A 5 AE N TFBP i 3 i 5 40 Jf 98 1~ J5 1, 75 A
t52 1T TFBP Xt JiFJ HepG-2 4 i Bel-2 Al Bax & H
FIEH M caspase-3 1 1 1 52 W, DT K 45 35 TFBP
755 HepG-2 4 (1) 98 T 7] REAFAE I HLH -

SR A5 R I AE — o R SR — g I ] Y LY
TFBP Xf A JH- % HepG-2 4 Jfl A7 5 25 1) 3 58 410 i 1
FH L0 LLiE 3 i HepG-2 40 L 00 T, 28/ W 1
TFBP 4b 3 J5 () HepG-2 4il i Hoechst33342 %% 5 44
R FE LB MMEET IS SRR b ras
W] HepG-2 #ii i 2 AN [A] ¥k B i) TFBP AEHIJ5 48 h
J&i ,HepG-2 4l it 3 (4 98 -4 il 25 1 Bel-2 KA E
25 WA o BE 0 3G o S 2 RS, A T AR iE R A
Bax [1) 2 35 W B 5 245 49 Ve £ 1) 185 o0 i i 35 185 5% , Bel-
2/Bax ¥4 K i TFBP A G o T~ 8 4 T 40 1 & X
5 R A T AR B 2 OB AR AT A2 A ik R 2
JHT . LN caspase-3 {if M (1952 i, i &5 TFBP ¥
JE 38N Tl M S R R A SR IR A A5 R 5 S X
MRZH WA BB S22 % (P <0.05)

EZ S R o I o s sl RN Y S SR T 1
HepG-2 41 it (384 58 A5 S 40 i 0 T 9 /E F, L B A
L5 S 5 I AR P G &R, HA/E I PLI AT A 55 TFBP
A At R AR 08 T2 3K [N Bax A9 26k, T I E T
FEH Bel-2 3£k & Bel-2/Bax DL f B 58 caspase-3
TG G, TARBET AR RSN RS S
I3 2 R W0 & Sk &, Bk TEBP 1) il
HepG-2 4l i 4 K 515 % HepG-2 40 it I T (1) 3 LI AL
il 5 BARME S, e — R A .
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