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ABSTRACT Objective: To explore the effect of Lycium barbarum water extract on proliferation of Bel-7402 human liver cancer

cell. Methods: Incubated the Bel-7402 human liver cancer cells with RPMI-1640 culture completely, and they were divided into blank
control group and drug group. The blank control group was treated with culture medium. The drug group were divided into low dose
group (100 g/mL) and high dose group (200 g/mL), and the Lycium barbarum water extract at corresponding dose was added in the ex-
periment. Observed the cells' morphological changes under inverted microscope, tested the apoptosis of cell and ROS level by flow cy-
tometry instrument, detected cell proliferation inhibition by MTT, the levels of bax mRNA and bcl-2 mRNA expressions were detected
by reverse transcription polymerase chain reaction(RT-PCR). Results: Cells growth were inhibited by adding Lycium barbarum water ex-
tract through inverted microscope, showed the adherent cells were reduced, abscission was increased, which floated in culture, round and
smaller. Lycium barbarum water extract could promote the Bel-7402 cells apoptosis. The apoptotic rate of Bel-7402 cells in the drug
group was significantly higher than that in the blank control group (P<0.01), G/G, phase cells ratio was decreased(P<0.05), G/M, phase
cell ratio was increased(P<0.05), and level of ROS was increased(P<0.05). Lycium barbarum water extract had obvious inhibitory effect
on growth of Bel-7402 cells, and the inhibition rate was increased with the extension of incubation time, and the inhibition rate was the

highest in the high dose group at 96 hours. The levels of bax gene gray ratio in drug group was significantly higher than that of the blank
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control group (P<0.01), while bcl-2 gene gray ratio was lower than that of blank control group (P<0.01). Conclusion: The Lycium bar-

barum water extract can inhibit the proliferation, block cell cycle and induce apoptosis of Bel-7402 liver cancer cell. It can increase ROS

level, promote bax gene expression and inhibit bcl-2 gene expression. The results can provide experimental evidence for the anti liver

cancer effect of Lycium barbarum.
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polysaccharide, LBP) , LBP J2 Hy Bl i Af1 4 . 21 ZLBE H &4 L B
Wl RBESE 6 Bh IR ZH BRI AR G 25 M R AC ) 2 BEE P S
Z U3 BHEEAER AATN LBP (BT, K I B B
PR G AR Z F T REST, h st st m A
PR3 BF AR Ao 22 0 AN % W I B IR S, 2R 9206 R A
FEFKSEE) T30 Bel-7402 AFFA0MI, MUEHIFL T K $2HL
Y%t Bel-7402 A9 4R HIFE -

I MR 5L

L1 RH5XFE

MRS F CRomnBHE ) T S AAS BT R 50 ) [ o [
A6 A 34k A BR 52 AL 20 |]  RPMIL1640 4 il 1% 5= 2L 1 [
GIBCOBRL A ], /N IiE 1A A HuH 14275 £ 1) TREA BRA
Al, DUFTEHAEME: MTT Il [ Serva 2AH], —HIZEIFH{ DM-
SO .DAFC #i{& RNA 32 Hist 7| Trizol . RT-PCR X5 & A
Sigma 2\ &), 51 YIATER A B i LA T AR ARG RA R A
1.2 RIEHE

fiff 5 { (Sunrise # ,TECAN 7~ & ),CO, {0 & K% 5 44
(HH-CP A, Fifgl§il /3 \] ), Olympus {8 i {352 (XDP-1, Leica
NP
1.3 dpasRiEREES A NFm A0tk Bel-7402 1 H 32 [F Sci-
encell A], HEAHHER HEHEEA 10% /M- 1M3E 4 100 U/mL
i) RPMI-1640 558 1557, 348 37°C 5% CO, Kifeffihhiss .
1.4 F3%
141 MIFEKIZEIRIAESR  FRICTRAC T 500, LA3000 mL
A, TGRSR | i 28 b 1 S R 4E 2 /NBT, il 2000 mL 7K Ff
PRI 1 YR HE 2 R ERURIR A S i, F el 28 L s edn 15
FIP)E 100 g, 80CHET, AFEE , ARAIFCHLEY) 25 g, FLAZEIRK
BC i ek B2 100 mg/mL 253 (R 2 g 225 /mL) ¢ .
142 KIWHEAME I3 N, Hrbas JxtEaE
SEEHIASE IR, 25 53 AR R 2H (100 pg/mL) F1 5
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FHRERAAC T3, 35 55 48 /NI S A 3 B 3R 2 T AW
TG I V5 85 37 56 4% 1:1000 % #: ) DCFH-DA (2% &4 10
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TN E Hg 100 wmol/L H,0,, 557 2 /i J5 B T 2 DIk i
P A bG35 14 48072 (reactive oxygen species, ROS) &, i &
P K 488 nm, & SHF K 525 nm,

1.4.6 MTT 3% 4 Ul #0 12 F 7k 2 BX 4 33 Bel-7402 40 ff i) 2 M
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(RT-PCR){ill5E bax Fik, B-actin 5|4 [ 17 5'-ATGTGGCAC-
CACACCTTCTA-3'; ji#:5'-CGTCATACTCCTGCTTGCTG-3',
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15350, 72°CAEA 1 4340, 3t 35 B3R, 72°C I 5 4nh, &
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1 bel-2/B-actin JK B AR AR & o

1.4.8 ZitP4bIE SR A SPSS19.0 B BEAT IR 04T . 441
R BR I AE R R FREZE (et ) FR, L] LR T One
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2.1 BB BHENE Bel-7402 RIS

FE B e g, T ULas (N R Bel-7402 20 A
KIEH A 2RI, MR AR K AT LU BIE R A S5 5 25
ZH A A A 2 BT, 2 Bk A0 A B v L BTN, TR
M4 TR TR R T, 2 IEDE AR /N, UL 1,

B 1 #2FkREURT Bel-7402 (AR ARSF22ME( x 200)
Fig.1 Effects of water extract of Lycium barbarum on Bel-7402 cells morphology( x 200 )

A:Blank control group; B:Low dose group; C:High dose group

2.2 FE 4 B LA M AT F 7K IR BN X Bel-7402 ZHARA T-H)
AN

MEERL B, BEF M TR EEE R 5, Bel-7402 41

JH A U8 T AR R TS R IR, AR T K B IR T A
Go/Gy B2 L3080 G/ M, SR LE A< 5800, Uk 1,181 2.

x| #IIEFKIZEUIXT bel-7402 fE 40 R 4R AR B EAFA T R M ZS M (et 5)

Table 1 Effect of Lycium barbarum extract on cell cycle and apoptosis rate of BEL-7402 cancer cells(xt s)

cell cycle(%)
Groups Apoptosis rate(%)
Gy/G, G/M,

Blank control group 69.81% 6.08 25.96% 3.6 18.13% 4.37 3.34+ 0.18
Low dose group 4921+ 3.07¢ 22.13+ 5.14 29.72+ 4.68¢ 11.08+ 0.18*
High dose group 45.44% 2.26" 21.03+ 5.21 31.58+ 4.66" 25.16% 2.01*

F 2.935 0.917 3.564 7.946
P <0.05 >0.05 <0.05 <0.01

Note: compared with blank control group, ®P<0.05, *P<0.01, *P<0.001.

2.3 HIRRFKIREIRT Bel-7402 ZHBA M iE 1 E & B H 200
T HO, 2B A, 8 FHAS [F) 3k B2 g R AT 7K S )

AbEY Bel-7402 Afff5 , (KR, MR ROS & &30

(31.72+ 1.52), (77.36 £ 1.05), B B % F 25 A X B4 1Y

(12.476% 3.641), 2 5 BA G222 X (P<0.05) , #& /R Al ¥

IKBEBY AT ML ROS &1, I H BEE 25k i 4 .

2.4 MTT ;2R TR I Bel-7402 ZHRaRI1ER
SR T LA AL F KRB XA SR 15 55 Bel-7402 41 ffd

FOFE R, X Bel-7402 240 H 410 ] 3 bt 25 1 57 Ao ] () SEE A 17 412
15, T ELAAE 96 /NI ISP AR 5w L LR 2,
2.5 IR FAKREUXT Bel-7402 4B bax mRNA  bcl-2 mRNA
FRIEHF I

ZAHNL 25 IRAE FH 48 /NS, 2594 bax HE KRB LU AE
Y28 O BRA, bel-2 J R 3 B ARG 28 v IR, 22
SHEAGE X (P<0.05), L3 3,
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Fig.2 Effect of Lycium barbarum extract on cell cycle and apoptosis rate of BEL-7402 cancer cells

A: Blank control group; B: Low dose group; C: High dose group

2 HIIEFKIZERIRT Bel-7402 4R ARG HD 51 A
Table 2 Inhibitory effect of Lycium barbarum extract on Bel-7402 cells

Inhibition rate(%)
Groups n F P
48 h 72h 96 h

Blank control group 5 0.00£ 0.09 0.00% 0.05 0.00% 0.02 1.147 >0.05
Low dose group 5 24.61+ 0.99 35.81+ 1.23 65.11+ 1.34 5.121 <0.05
High dose group 5 52.74% 2.14 74.11% 1.18 83.61+ 1.02 3.254 <0.05

F 5.126 6.623 11.327

P <0.05 <0.01 <0.001

%3 MR FIKIEEA ST Bel-7402 4HAf baxmRNA 1 bel-2mRNA ik #5400
Table 3 Effects of Lycium barbarum extract on expression of baxmRNA and bcl-2mRNA in Bel-7402 cells

Groups bax/B-actin bcl-2/B-actin
Blank control group 0.37+ 0.03 0.79+ 0.02
Low dose group 0.48+ 0.04 0.48%+ 0.07
High dose group 0.75% 0.06 0.22+ 0.05
18.741 22.157
P <0.01 <0.01
3 i

B-actin

baxmRNA

bel-2mRNA

3 Bel-7402 #HAf bax mRNA .bcl-2 mRNA fyRix

Fig.3 Expression of Bax mRNA and Bcl-2 mRNA in Bel-7402 cells

(M: 100bp Marker A:Blank control group; B: Low dose group;

C: High dose group )

JR R YEITE (primary hepatic carcinoma , PHC) 2 {1 B iE
FETH = R, A6 3% U PE I JE T S HE S A, B L
P2 SR g, TRk R 5 e B i R R a2, B
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57 R 2] AT R YT S 0 P 2 R ARG R ALK i
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PRIGTT RIS AR A8 T AT T BRI & i e, R 22 R o
LBP 7E4i 983 75 T A BIFFE AR B R A, LBP AT 451 4J; HepG2 4
MR 5 F4 AT R AT Rd ARG ZE A2 B, B LBP %t A R S48
YA T T S22 s PR AR ) S AR , T 240 B 4 28 ) S0 LA 7
Gy/G, 1, FoA FARf A LBP ¥ & - i 3 nts); LBP Hofmff ik
SRS E A4 . A &R -12 (Interleukin-12,
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IL-12) 8 R%E A F -a (Tumor Necrosis Factor-a , TNF-a )
FIRA, AR T R CLANHIAN Bk 20 Y A g
P s 1 T 20 (suppressor T cell, Ts), FEARHTIAHESR
AR

P T RPN R P HEAE T, HIB A R I A0 A% [ 45 4
PR AR ZE /N AL I, 2 D 6 342 3 2 T B A, 2 e (5 5
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RN, KBRS T KSR B 25 W 20 ) A A 1 S2 B, 2%
IR A0 I BE DR B L TR R TSRO A0 S R
PRBE/N, BEBTHIAL 7K AR HC Al LI Bel-7402 T8 2
MR A, AR T AL AT RE S S M AT K S B BT I 1
s MU T /KRN Bel-7402 240 0 A 184 58 ) S 7R A5 ) S 5
Wi, 1] UG Go/M, S AR B LE R34 A0, 48 75 WAL 77K S U A
Bel-7402 i 40 M RELAE T Go/M, 1, 4 i 4 45 e P e ol HU s &
T ARGyt Gy AT, S MAC T /K S5 ] fgid i
U S L T A Ao 2 B R SR R F DR A

ROS 7eA: HUKFI AT S 50518 5 U PRV B A 4 i
2y, et 2K ST 006 40 09 £ 5 BEL A 40 B 39, 20 48 g )
2RI TR IRIER A, B A B, A S R OC R
DI, e s B AU A A KPR, T Bk ROS Y RE ) T %, T
A AL REOK S w7, BT LA ROS A S T U, SR
ROS i 5 [ F 5 IR B X IR R o7 sk A e bl
Z: 55 5| IR 14 e A R A Je e RS, AR VR BE ROS 75 4
IR T A% G 7 IR RV, ARG JBE ey 2 412 L% 4
T EERIAE /N, DR T B R A BIBIESE . AR SCIEE R R,
FPAC 7K & U AT LU 248 = Bel-7402 4N ROS & i, X
XA I B T A A TG PR ) SR IR I 7 PR B A3 T A 2
5 s MITT A R 3t X200 ASCAS: I 235 SRAR 7 A AT K 41 B v 1]
AN Bel-7402 ALY A4 K, S IR ARG 2R 5
bax il bel-2 7KV i B AE b g 2 e 08 i A bR JE AR A
bax fEHER T, bel-2 MHIPH T, ZF XA TR E AT, =6
AR LA FIBE TP, AR SE S RT-PCR 528 /R MIAC 17K £
BT LR R Bel-7402 AT AN bax BER AR FEAE . F#AK
bel-2 LI IR, $78 o5 S 0 T AL T AE 5 800G bax
FEIH W] bel-2 LA L

ZE BRI, MRS T KRN Bel-7402 AT 2 10 Fé) 1
A W R AM VR, RS R AR MU T, T RE S i ROS A=
P AN A AR TSP | R bax FERI A PO bel- FH A
AXFR.
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