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W = B PRDE AN I A 220 SR AT (BDNF ) X TS Bel-7402 4 i SR W BE (5-FU ) ALJT
rEEEI’JE’HI']

F ik B H 5-FU (5-FU 41 ) Al 5-FU+BDNF ( 5-FU+BDNF 41 ) Ab ¥ Bel-7402 41 iig, L Jo+ T )
Bel-7402 41MIAE X IRAE . MTT ¥ | 5 RE T R iak 56 760 3 X 40 4SS 00 400 e A 4 5 I o5 50, RT-PCR
AN bel-2 mRNA B9 £5 .

G5R: 5-FU 4000 OD i . FeBEIE MU W] W BEAG, A TR BT R FHE, bel-2 mRNA KA U] T
(# P<0.05) , SXHEA K EF A G E X (¥ P<0.05) 5 1 5-FU+BDNF 44 L |- 48 5 19 24
BRI R, S5X AN ES TSR X (ﬂjp>0.05) .
£51%: BDNF AEREARNTIS Bel-7402 4 Ml 5-FU fby7 HUSM: , i /EA AT iE 5 BDNF i bel-2 Kk,

T 10 5 20 R T e [ hEE@ESRIZE , 2014, 23(7):931-935]
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Effect of brain-derived neurotrophic factor on chemosensitivity of
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ABSTRACT Objective: To investigate the influence of brain-derived neurotrophic factor (BDNF) on the chemosensitivity of
human hepatocellular carcinoma Bel-7402 cells to fluorouracil (5-FU).
Methods: Bel-7402 cells were treated with S-FU alone (S-FU group) or 5-FU plus BDNF (S-FU+BDNF group)
respectively, and the Bel-7402 cells without treatment served as control group. The cell growth and apoptosis
were determined by MTT assay, colony formation assay, and flow cytometry respectively, and the bcl-2 mRNA
expression in the cells was measured by RT-PCR method.
Results: The OD value and number of colonies were significantly decreased, apoptosis rate was significantly

increased, and bcl-2 mRNA expression was markedly down-regulated in the cells of 5-FU group, and all the
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differences had statistical significance compared with those of control group (all P<0.05); the changes in all of

the above variables in cells of S-FU+BDNF group were not evident, and the differences showed no statistical

significance compared with those of control group (all P>0.05).

Conclusion: BDNF can reduce the chemosensitivity of hepatocellular carcinoma Bel-7402 cells to 5-FU, and this

effect may be associated with BDNF up-regulating the bcl-2 expression and thereby inhibiting cell apoptosis.
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T 5 b 22 3R L7 ( BDNF ) 16 N KL bt
i (EFE BRI . B ) ARk, SiE
G 728, BB . W S22 EHEYET N
o, M A, BDNF KA 5 5 & 1T
A—mERR", 5- FIRMWEE (5-FU) MEK L
WY A2 —, 68 MR Al & A T
RIE o ASTF 58 3 BRI AR BDNF X 98 40
P 5-FU A7 SUSPE R 2

1 RS

1.1 40, EZEiKF

N9 40 B AR Bel-7402 Fh v Rg R 27 I o 15 2
B 20t o 32 . e PT N BDNF Z s BEHiik . 4h
JEPE BDNF . BB A GAPDH $ifk . DMEM %55 5 |
Z WA (DMSO ) . U R A R (MTT) |
AL g (P1) ¥ [ 5E [ Sigma 22 |5 i 4= i
A AP U ZEE A E ; RT-PCR KK & W A K%
FAEY TREAB A TRIzol Reagent 1 H 32 H
Invitrogen 23 Al 5 51 W 1 0028 A6 & B,
1.2 LWHE

B B A= K B Bel-7402 40 L, 4y 3 4.
(1) 5-FU 41 ( & 5-FU % 10% it 4 1M 3 ¢ 42 K5 37
Wi 5E) 5 (2) 5-FU+BDNF 2 ( & 5-FU FI4MEPE
BDNF [ 10% JiG4F 3% 76 435 32 M 3E 52 ) 5 (3) AR
H (T 10% R4 mE M w ek E) o 5-FU &k
JEN 10 pg/mL”', BDNF &¥JE K 50 ng/mL"!,
1.3 MTT i I 4 i £ fe 15 54

HORH B A KA Bel-7402 40 M0, 40 %05
PLS x 10° N4 / FL3E R T 96 FLET IR, A TG
M REF2 W 200 pL/ fL, HHMEFFE 12 h, (H5 440
M) A4k . 2 R A S 10% JIG 45 135 1Y 58 4 15 55
W, W E 10 pg/mL 5-FU 10% i 4 I 15 14 58
4R FRW . 50 ng/mL BDNF 10% JiA 4 1ML 1 19 58 4>
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WEFRWR, dRSLEE SR R R 4 UYL (24 48, 72,
96 h) J5, HEFLIA MTT % (5 mg/mL ) 20 pL,
37 CHRZEHi 37 4 h e & L1557 4L A DMSO
150 pL, FFIAE 4L 490 nm WOGEE(E (OD fH) .
B 3IANREIL, LHEL 3 K.
1.4 32 P& K SE I8 4 Ml BDNF %t 5-FU i &
Bel-7402 i 1= B9 # $l 3 5z

BT B8 A A I B R 2 S SR A, A A
B, MR CE S 10% R 4E T R 8 A R IR
W, % ESRIMAZYE, VA 3 42 Al ik
F 1x 10°/mL, &AM 400 4, o 5lEER T
10 mL. Bl 37 CHEEFRWAEEFR ML, k5
F7 14 do YEFR Mo B R AT LG vE B, &
1B 5 R R s T g, BT 50 440
JL Y vE AR R . SEREIE R (% ) = (& FokEsk /
PEF AR ) x 100% ., SCHRER 4 1%,
1.5 i =X 28 AeE 1S 4% ) 2 A T

IOGE B2 K3 Y Bel-7402 40, 40 #3505
PLSx 10° A4 il / FLAEFh T 6 FLIE FR 0, & B8
FE12 h, SUHLERIMA LY )G, S G FR 48 hq,
1 000 r/min BE.DWGRANNE, ¥ PBS Wk 2 i, HURE
1x 10° 40 i /mL 248 B2 1 mL, Sl A 2 mL 7E 20 C
WM TK LB, 4 CREDLE. 1 000 r/min &
Lo B, ¥ PBS BLL PR IR, 500 nl PBS H &,
H 1 x 10° 19 P40 2, A RNaseA % 203k
JE 20 pg/mL, 37 C/K¥ 30 min, HIEEA 240 g
Y RTACRE fh ARG, Cellquest 23 AT 844 46
R T %
1.6 RT-PCR i%#&ill bcl-2 mRNA ®i&

IOGE B2 K3 Y Bel-7402 40, 40 #0505
PLSx 10° A4 f / FLEEFR T o532 M, 8% 37
12 h, HHRERMALGY )G, EkE5E24 h )5,
F TRIzol i 71 4 B g & RNA, HU5 pg RNA
B 5% % ¢cDNA, Bt 3 puL ¢DNA # 47 PCR JZ I »
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KIEZ, % BRI L 3R B T XD 4 AR (U7 SR B 933

U 3 A FATHE IR M. bel-2 51%): 5'-CTG GCT
ACC CTG GTT CAC AT-3'; 5'-GAC TTC CAT
CCT CCC TGT CA-3'; L GAPDH M Z, 5'-ACC
ACA GTC CAT GCC ATC AC-3'; 5'-TCC ACC
ACC CTG TTG CTG TA-3'., #8441k 94 ¢, i
AEPE 5 min, 94 °C, 45 s ZME, Bk 58 C, 45,
FEAH 72 °C, 2 min, YIGIEIRIN 35 DEIR . B
#% HEEEK 5 GAPDH JE K A4 1k 4545 1Y 20 2%
JE T B 3T B A G LR (B, 1A B A S A A A
Fikhr, RGO, SEMERYHES 3K,
B .
1.7 Git=aE

TFRVERI IR + ARiEZE (Xxs) Fom, fl
FH SPSS 13.0 GeiT Sl Bhor b, 25 418 Hh iR
A7 22455 Mr . SNK K56 P55 HL 48, P<0.05 1Ak 22
SHE GRS

2.1 BDNF 3t 5-FU i 5 Bel-7402 41 A 3% 58 #]

1l B % Mim

MDA K ik (& 1) vJRUEH, Xt
HEL M — B4 F35E ., 5-FU 418 5-FU+BDNF
A K, B2 d OD EIA TR, 5-FU 4
TREEE, HA% 3 KL, 5-FU+BDNF 41 0D
P TR, 1 5-FU 4V S B ZE e ot
RI . 5-FU 41 OD {HI AL T X4 (P<0.01) .
5-FU+BDNF 214 5-FU 2 OD & ¥ . 4 &5 ( P<0.05 ),
HEXBAODMHELEK, 2R LGEIT¥E XL
(P>0.05) (%£1) .

081 o yma
0.7F A 5-FU4
~o— 5-FU+BDNF
0.6
0.5+
& 04
g o
0.3
0‘2 i ‘\'//./.
0.1}
0 L L L
24 48 72 96
Al (h)

B 1 HAMEERKHEE

Figure 1 Growth curves of the cells in each group

x1 HAERKAEEME (ODE) K (72h)
Table1 Comparison of the OD values of the cells in each group (72 h)

215 oD &
5-FU 4 0.17 +0.04"
5-FU+BDNF H 0.36 +0.117
popiie 0.54 +0.16

e 1) SRR, P<0.01; 2) 5 5-FU 41 L2,
P<0.05
Note: 1) P<0.01 vs. control group; 2) P<0.01 vs. 5-FU group

2.2 BDNF 3t 5-FU % 5 Bel-7402 & &5

X B %2 i

ST LR R, X R AL A M AE B RS 9 KRS
DL AR TR B, 50 15 R SeRE R B H 3 £ |
RFIKR, 5-FU+BDNF 4155 12 K BBk, 5-FU
R A RPN e R X N TR E R % N
H/b, IWEUN (K 2) . 5-FU 4 58 B AR IE i g 5
BALF X R4 (P<0.01) , 5-FU+BDNF 4 7z [ 14
U BB H W38 5-FU 48 2 (P<0.01) , H 5%
MR (P>0.05) (%£2) (K2) .

A
B2 BHRESEMHER

Figure 2 Colony formation status in each group

© MR ITF EHHBNHFEIH

A: 5-FU4L; B: 5-FU+BDNF 41; C. XfHE4H
A: 5-FU group; B: S-FU+BDNF group; C: Control group
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x2 BRATEERELE 5-FU+BDNF 41 H (5.45+1.07) %, % 5-FU 4

Table 2 Comparison of the colony formation rates among groups

215 SRR (%)
5-FU 41 354 +£3.8"
5-FU+BDNF £H 58.1+3.97
R piizea:! 653 +3.1

TE: 1) SXHA EL, P<0.01; 2) 5 5-FU 4 [LEK,
P<0.01
Note: 1) P<0.01 vs. control group; 2) P<0.01 vs. 5-FU group

2.3 BDNF 3} 5-FU 55 Bel-7402 40 1) - 1Y
=4
b 97 25 % 5-FU fig B W % 5 0w 4 e
A Bel-7402 41 M % £ T2, 5-FU 41 98 12 % Gk
(7.66 +1.43 )%, MiX A TIT- AN (3.43+£0.42)%,
WA R, 255 A %0 % 2 X (P<0.01) 5 i

Wl BEAR, 2 %A 40t % E X (P<0.05) 5 fH
5-FU+BDNF HF TR 55X A iz, 25148
PHEE Y (P>0.05) (EI3) (£3).
2.4 5METME BDNF 3t Bel-7402 bcl-2 mRNA By

7

Bel-7402 4H il 5 % 3% bel-2 mRNA, il i X
H LA bel-2 RT-PCR =¥ 5 GAPDH N & i E
PEOHT B, 5-FU+BDNF 2 447 805, AL K,
M 5-FU 41 . % fAL S50 Mg, AR/ (B 4)
PRI E R R . 5-FU+BDNF 4 Bel-7402 bel-
2 mRNA Bk, W& T 5-FU 4. XA, 2%
SWH G EE X (4 P<0.05) . H 5-FU 4 5%
A A, ZRIEHRIF¥E X (P>0.05) (£4),

68 100 124
51 I 75 93 J\
534 H Z 50 R Hz \
) 5] <
17 | 25— 31 ﬂ \
OMMMMWMMM 0 R g, 0 i gyt
0 200 400 600 800 1000 0 200 400 600 800 1000 0 200 400 600 800 1000
PI PI PI
[ID] %[ Count| Mn X| Md X[ PkPosX| PkCnt| HPCV [Min| Max| [ID] %] Count| Mn X| Md X| PkPosX| PkCntHPCV [Min| Max| [ID] %[ Count| Mn X| Md X[ PkPosX| PkCnt| HPCV|Min| Max|
[ ]7.59] 416] 147.5[101.0] 420 10| 3.71]00[370.0] [1 [5.80] 435] 268.7[305.1] 321.0] 16 13.58[ 0.0]326.0] [D [3.77] 283[ 287.9[309.2] 323.0] 13] 13.84] 0.0[326.0]
A B Cc
B3 FHEMATRNXE  A: 5-FUZH; B: 5-FU+BDNF 4; C: XFHH4

Figure 3 Flow cytometry images for cell apoptosis in each group

®3 BAMRBATERER

Table 3 Comparison of the cell apoptosis rates among groups

215 T (%)
5-FU 4H 7.66 + 1.43"
5-FU+BDNF 4 5.45+1.07”
popiizea! 3.43+042

e 1) SXHRA A, P<0.01; 2) 5 5-FUAL AL,
P<0.05
Note: 1) P<0.01 vs. control group; 2) P<0.01 vs. 5-FU group

5-FU 4 5-FU+BDNF 4 XfI&4H
Bel-2

B4 FHEHA bel-2 mRNA Rk
Figure4 Bcl-2 mRNA expressions in reach group of cells

318 bp

432 bp
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A: S-FU group; B: S-FU+BDNF group; C: Control group

&4 &4 bcl-2 mRNA fREELE
Table 4 Comparison of the gray values of bcl-2 mRNA among

groups

29 bel-2/GAPDH mRNA
5-FU4H 0.27+0.12"
5-FU+BDNF 4 0.59 +0.18”
popiicea! 0.31 +0.06

e 1) 5xF A E, P<0.05; 2) 55 5-FU 4 HL#L,
P<0.05
Note: 1) P<0.05 vs. control group; 2) P<0.05 vs. 5-FU group

-

3 i it

AT JE AL, AT R A bR R T A Al sk o>

W F Bt 5-FU Sl IR 5w 6 i fL 7 259 2 —,
IR 5-FU X 3k ST I AN B, 2R T 7 2%
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KIEZ, % BRI L 3R B T XD 4 AR (U7 SR B 935

HWEZ—. HAjHm 250 FHLHsA -+, X
ik P HRGH , BDNF 71 2 S0 R IR, dn R AR |
. B, BRIE A RS, EREENE T
WA Rk, HORAUS Mg i 8 A . W5E . 1288,
2. WT-%A%, WSk giya kol
97 it 245 5 b Ja 20 B 08 T % DI AR oG, R T ML Y
S B AT DA b JRg 2 A 0k Bk AL AR G R g W, K
LA ST 25915 S 00 A0 M98 T, AT 5 R )
PEE SR AL T 25 P 0 7= A 7 R 2 Bl g A O 3
& p53. c-myc. bel-2, bax, Fas, Fasl %% 5
TR Hoh b T 3 B bel-2 B &
S E M R AN A TR A B S = —
WFE "1 & B, BDNF 3 i 3h 2 AW T M L fH S
PPl Ae, PO bel-2 RS S0, BH1EM
Je 20 M 08 TR . BE DT S I, BB A AT 40
F Bel-7402 WA, 2 = T 40 MO XS 22 85 R I
5-FU Ay fupE Y

A S gk ) ooR, 5-FU 4T 4l i &R
Bel-7402 [A 40 g 98 1= 4= & B & 32 20 40 &),
5-FU+BDNF 4 i1 T BDNF $L 4 T-%& %, Bel-7402
Y Hf 85 5-FU 3G GG, AT sk, AR
BDNF fig FiRFLIH T3 bel-2 33k 2, A Szi
HMIEYE BDNF il 2 FEBLIH T3 bel-2 (X,
B85 T 20 M 0 BT T RE 1, il Bel-7402 41 i 1
FERE A, D, 5-FU XF T 20 il & Bel-7402
A —E M TN, H X N RE B AN IR P
BDNF Frxtde . #0iil . ZEFHED, 8 J 0 i 4 21
Arlfgi ik B BDNF (9335, ¥t —2 B bel-2
[k, BRI T B 2 1 e U0 B 98 X6k Ak 7 AN SRR I B
Zo—o At —E Ik L ST P TR G S R
K, 5 R 40 A e AR A TR 2 B RTIR T
P o () SR M 2 — P AR T T BE O R R T
JHF S FE A — R g e YR YT, B SEBRRYY Sk 24
YRGS A, LA i b I8 20 i X Ak 27 25 0 1 ek e
REAR AT 2590 (G PR o, D8i/IN 245 90 1 2 I

S &k

[1] Yang ZF, Ho DW, Lau CK, et al. Significance of the serum
brain-derived neurotrophic factor and platelets in hepatocellular
carcinomalJ]. Oncol Rep, 2006, 16(6):1237-1243.

[2] Kozmin SG, Stepchenkova EI, Chow SC, et al. A critical role for

© WA )3 i [ & F A F A EFH

the putative NCS2 nucleobase permease YjeD in the sensitivity of
Escherichia coli to eytotoxic and mutagenic purine analogs[J]. MBio,
2013, 4(6):e00661-13. doi: 10.1128/mBio.00661-13.

(3] Kz, EREM, PRAER , 4F . BDNF. TrkB £E AR Y
223k K BDNF X FFJR A0 Bel-7402 (9 FE T (3] o e 3 5 AR
Zri , 2010, 19(5):516-524.

[4] Thress K, Macintyre T, Wang H, et al. Identification and preclinical
characterization of AZ-23, a novel, selective, and orally bioavailable
inhibitor of the Trk kinase pathway[J]. Mol Cancer Ther, 2009,
8(7):1818-1827.

[S] Pearse RN, Swendeman SL, Li Y, et al. A neurotrophin axis in
myeloma: TrkB and BDNF promote tumor-cell survival[J]. Blood,
2005, 105(11):4429-4436.

[6] Ambrosini G, Adida C, Altieri DC. A novel anti-apoptosis gene,
survivin, expressed in cancer and lymphoma[J]. Nature Med, 1997,
3(8):917-921.

[71  Ambrosini G, Adida C, Sirugo G, et al. Induction of apoptosis and
inhibition of cell proliferation by survivin gene targeting[J]. J Biol
Chem, 1998, 273(18):11177-11182.

[8] Sagar S, Esau L, Moosa B, et al. Cytotoxicity and apoptosis induced
by a plumbagin derivative in estrogen positive MCF-7 breast cancer
cells[J]. Anticancer Agents Med Chem, 2014, 14(1):170-180.

[9] Fayard B, Loeffler S, Weis J, et al. The secreted brain-derived
neurotrophic factor precursor pro-BDNF binds to TrkB and p75NTR
but not to TrkA or TrkC[J]. J Neurosci Res, 2005, 80(1):18-28.

[10] Yang T, Massa SM, Longo FM. LAR protein tyrosine phosphatase
receptor associates with TrkB and modulates neurotrophic signaling
pathways[J]. ] Neurobiol, 2006, 66(13):1420-1436.

[11] Guan HG, Xue WJ, Qian HX, et al. RASSF1A expression inhibits
cell growth and enhances cell chemosensitivity to mitomycin in BEL-
7402 hepatocellular carcinoma cells[J]. Chin Med J (Engl), 2009,
122(11):1328-1332.

[12] Li Z, Zhang J, Liu Z, et al. Downregulation of Bim by brain-derived
neurotrophic factor activation of TrkB protects neuroblastoma cells
from paclitaxel but not etoposide or cisplatin-induced cell death[]].

Cell Death Differ, 2007, 14(2):318-326.

(ALm#E RF)

A5 Mg - oKkt | BRAERS | BERA | 5 . IR MR TR A
TR PR TR A E Ay U RS2 (1] o R E AR R
2014, 23(7):931-935. doi: 10.7659/j.i1ssn.1005-6947.2014.07.013
Cite this article as: ZHANG KL, CHEN NZ, HUANG YH, et al. Effect of
brain-derived neurotrophic factor on chemosensitivity of hepatocellular
carcinoma cells to fluorouracil[ J]. Chin ] Gen Surg, 2014, 23(7):931-93S. doi:
10.7659/j.issn.1005-6947.2014.07.013

http://www.zpwz.net



