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2RF VERE ,BRAR K B mAm K 2L E % (400038 T Pk, 45 = 75 5 K4 V4 1 I B 4> 2
FFRBAMEHIRSE IR, 42 221G s B2 R 5T 7))

(FEE] HIY BTE Mg i P oy oot 6 240 A2 28 5% B8 B8 7 114532 M) B A 5C 43 F HILTH] .
Jitk LR PCR BB WA HE VKA N 343 B AP A 40 A% HepG2 Fil SMMC-7721 gt
22 k-1 (NK-1) 32 {& 21k ; CellTiter Blue ¥ 7 [R] ¥ BE P 4% (0,100,250 .500 nmol/L) 7E A~ [|] Bif [i1] #5,
(0.24 .48 .72 .96 120 h ) % JH-J&% 24t At 3 58 8 7 04 52 1) 5 9 20 MO 229 2 AN TR R B2 149 (0 nmol/L, X AR 4 5
100 nmol/L, SZ5G4 ) P 4 )it Ab #f 48 h, Transwell SE50A5 I 4 e 155 AR 22 DI 6E , Western blot Kl 2 il o
b Rz -lRl B AL B AR A R AR AL, SEHT 2¢Ot g i PCR . Western blot £l NK-1 A7 f& 3¢ ik 25 1k
g5 HepG2 il SMMC-7721 W4 Fh A8 40 M i 2947 NK-1 32 R 3% 35 s AN [E M EE P 4752 (0,100,250
500 nmol/L) 7E 96 h Py AN PR 40 M Y 3SFERE 71 (P >0.05) , fAE 120 h 250 nmol/L #1 500 nmol/L P
Py Jo ] 0 P b 20 4 5 (P < 0.05) 5100 nmol/L P 49y Jix Bl {72 a3 v b 400 J 3 B TR 28 B ) (P <
0.05) ; SXFHALAH LL , SEOR A1 A0 M NK-1 AZ R RIR B IR (P <0.05) , [R 6, 240 i i b Bz -] B i fb 2
M itr & E-Cadherin 3235 T, N-Cadherin il Slug ik FiH (P <0.05) . g5 KEMSEHE T P Y
5N A 251 NK-1 32 AR B AR T 308 HR (R k4 it & 2E b Bz -l e Ak , it i 4 vy
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Substance P improves invasive and migrative capacity in human hepatocellular

carcinoma
Wu Lili', Huan Hongbo', Wen Xudong', Zhang Liang', Yang Dapeng', Qian Cheng’, Xia Feng' ('Institute of
Hepatobiliary Surgery, ’Institute of Pathology, Southwest Hospital, Third Military Medical University, Chongging,
400038, China)

[ Abstract | Objective  To determine the effect of the vagal neurotransmitter, substance P, on the
change of the invasive and migrative capacity in human hepatocellular carcinoma and its possible molecular
mechanism. Methods  Real-time RT-PCR and agarose gel electrophoresis were used to detect the expression
of neurokinin-1 (NK-1) receptor in hepatocellular carcinoma cell lines HepG2 and SMMC-7721. After the
cells were treated by substance P at different concentrations (0, 100, 250 or 500 nmol/L) for different times
(0,24,48,72,96 or 120 h) , CellTiter Blue cell viability assay was used to measure cell proliferation. Then
after the cells were treated by 0 and 100 nmol/L substance P for 48 h, transwell chamber assay was used to
detect cell invasion and migration, Western blotting to test the proteins ( E-cadherin, N-cadherin and Slug)
considered as the landmarks of epithelial-to-mesenchymal transition ( EMT), and RT-PCR and Western
blotting to measure the expression of NK-1 receptor. Results  NK-1 receptor was expressed in both HepG2
and SMMC-7721 cells. Treatment of different concentrations of substance P (0, 100, 250 and 500 nmol/L)
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for 96 h had no effect on the proliferation of the both kinds of cells ( P >0.05), however, when the dose
increasing to 250 and 500 nmol/L and the time elapsing to 120 h, the proliferation was inhibited obviously

(P <0.05). Substance P (100 nmol/L) remarkably enhanced the capacity of invasion and migration in the

both kinds of cells (P < 0. 05). Compared with control group, the expression of NK-1 receptor was

significantly up-regulated (P <0.05), and that of E-Cadherin decreased, whereas, that of N-Cadherin and
Slug increased (P <0.05) in the cells after substance P treatment (100 nmol/L, for 48 h). Conclusion

Substance P interacts with NK-1 receptor and induces its up-regulation, and then improves the process of EMT

and enhances the invasive and migrative capacity in the hepatocellular carcinoma cells.
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1 #REFE

1.1 FEZRXAFNE

P i (35 [ Sigma A #]) , fhi A N-Cadherin
PUFIRITN Slug Z41 ( Epitomics A 7] ) , fhit A NK-1
ZAKZ Y (Santa Cruz A7) , /D FT N E-Cadherin £
H1( Abcam 7)), Hhi A GAPDH £ #1 ( BioVision 2%
), PR A A B AR 0 Ll A BT/ BRER L A T bt
("PRZEM AR A F]) , RNA 21U TRIzol | J2
i SN & S S 9t e i PCR I & ( TaKaRa 2%
] ) , CellTiter Blue Zf Jfd % 5 35 1 A5 0 120 70) & ( 26
Promega /A H]) , Metrigel A= ¥ 2L 5 Ji (6 [ BD A H]) ,
DMEM ¥:553E 6413 ( 32 E Gibeo 23 #] ) , Transwell

/INEE (Z£[E Millipore 237 ) o SERTZEGE B PCR Y &
FIBBEI F UK L L % R 48 L BE IR LR &R 48 (36 [ Bio-
Rad A \]) , 54053 66 it (S5 [E Themo Fisher 23

) o
1.2 Fik
1.2.1  4HMRs 3% S At i N JH 9 A R pR

HepG2 1 SMMC-7721 &5 F 36 [/ ATCC 40l g, Wi
TS5 FRAE & A 10% JIG 4R 1076 i) DMEM 4 it 3%
TR o ARG FRAR N R IR AR BCE R 1ER 37°C, fE
FE 5% COMREE . BRRR 2 KAWL, WHEAE I
1.2.2 Zfiffl RNA $EHC S 5 M LR E 5 9t PCR
B 1 ~5 x 10°4iJifd, ] TRIzol 45 H 2 Jid 14 RNA
R LA RE e 2R SE B VIS | S skl < DNA JfiE A7
SR fE PCR A . 10 wL S B A4 38 4n R e il -
0.5 wL ¢cDNA +0.4 pL {514 +0.4 pL 55149 +
5 wL SYBR +3.7 pL JCEG/KACHI . #UnF R 24
P18 45 AMIGIR 95 C itk 30 5,60 CiB & 10 5,72 C
SEAH 30 s, HoHr DLTCHE KA cDNA B AR A B PEXT
B DLy 4% GAPDH fE & FHME X B, A Bio-Rad CFX
Manager {4 %5 9 48 il NK-1 52 (R 3R 3K 647 2 1t 43
Bro BUAY G 2 L 78 1% BEAs W eI b vk &
PERGIN 43 B PCR P34 7 K 5 U = K 2 Y —
k. PCR AR FR H LG KRB cDNA REARAE N
B XS HE, 338 GAPDH {1 A BH M X 1R & NS 1, o
519750 ity 3G =K B Wk 1,

#&1 Real-time PCR 3|4/ 5 R Wit =K &

5192 P gl Bt B
NK-1 %M Fif:5'-AGGTTCCGTCTGGGCTTCAA-3 134 bp
T :5'- TCCAGGCGGCTGACTTTGTA-3'
GAPDH  [§i#:5'-AGAAGGCTGGGGCTCATTTG-3’ 258 bp

7 :5'-AGGGGCCATCCACAGTCTTC-3’
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1.2.3  CellTiter Blue A5l 2 g it 14 57 1 14 Ot
BB K B SMMC-7721 Fl HepG2 4t i3 fk . 25 .0 5
Tl AR M B R . A T N AT ¢ 300 4/ AL,
Ferh 3| 06 fLANMIBE St b o BOE P Y BIR FERLEE .0
100,250 ,500 nmol/L, FFh 4 454~ 25 9 e B ¢ 3 A
SZAL, %% 10% FBS [) DMEM 15 3% 5k O & 4 i) 75 4
ZEEXR 4351 0,24 .48 .72 .96 120 h FEREEA
T, R A Y L, LA 100 L A6 X
77 ( CellTiter Blue: % 10% FBS f) DMEM % 37 3% =
1:9) o W4 20HEES 57 AR A 35 248 ThE I 37 °C fH E
5% CO, M EAR LR35 2 h )5, FHHEAR{X LA 560 nmol/L
BABCR ST T 590 nmol/ L 5 4 A0 A6 45 L O 2%
JEAH . BRI 3 AN ALY MR 22 E N Gt it i
104,

1.2.4  Transwell 4}0iT 8 Fi2 2868 J1 53 A Sy
ZH SMMC-7721 #11 HepG2 4ififiZ: 100 nmol/L P L il
AbFEEA8 h )5 KA 5 x 1041 ) DMEN 41 il 2%
300 pL AIARZ: Metrigel 4= 49y Jit G2 A9k 1) /N2 v
o 240 B A% 8 T 5 N 28 Metrigel A 4y 356 it i £ 4%
/N R DN AN (=2 22 RE ). TEAR RN IR LA
& 30% g4 i ) DMEM 557 1 100 wL, 37
VANE =S & NN M S ) | NG 7/ 0 R 5 R 87 5
100 nmol/L, JHAAF PBS {8 P ¥y, 76 A1 [F] 45 1
T AL FRAN A AE Sy X BRZH % 2H 7 20 A s SR A P e R
37°C fHE 5% CO, ¥ i, LEA AT A% 6 7 114 40 it 25 i
24 h, TN A= 28 HE T O 20 L 28 JE 48 h, BU/INER [ 5
Jeta Jg e K/ NE NI A, 78 x 100 627 Bl
BN RS/ NEREHL 3 AL SEA T B JF X
B b A AN EA T TR, TS /N & R A BT A i
BOIME AR UEZAE G R AT 0 b7 o

1.2.5 4 A 2B Western blot £ | Jilng
1 ~5 % 10° 442 B2 11, FI RCDC 230 2 75 41
FEm R B B, A E I RTE 10% SDS-PAGE
BERE P FE oy bk S HL BE & NC JE F. 5% i fig 4= 3L
P NC B2 h, bt A NK-1 24K ZH1(1: 500 Fi k) |
BN N-Cadherin Z 45 (1: 1 000 #i 8 ) /N AT A
E-Cadherin Z 47 (1:1 000 i ) . 4T A Slug Z it
(1:1 000 Fike) A febt A GAPDH (1:1 000 # #%) T
4°CNIFE AN NC 251 8 h, Ve TR i 41k
BEARIC A L AP/ BB E T — 40 (105 000 Fike)
FWWEF 2 h, A ECL 7B R R B, W
Quantity One B & 35 1 5T 4671 HEAT KL (R, &4
A X (XS Rk 5 = H Y 46007 JKEE B/ % N
GAPDH JKEEMH) 11555 X0 H R T4 E /oA

1.3 %eit o

FH SPSS 21. 0 #4558 1t 53 Hr o HiRH « =5
E L I WO R € R R N IR L VA = S N
i 565 o

2 #R

2.1 ANEMEmILE HepG2 #= SMMC-7721 35 4
NK-1 &4k &k

2SN E i PCR AN & BE : HepG2 1 SMMC-
7721 YA YRSt NK-1 SZ AR5 R B i R B, B
X REZH TG B ) Bed™ 1, 0 BH P BRZH AT 4
GAPDH B[ Fr Be o AR BEAEHEBEI HL UK 70 A , PCR 97
WK E S WOy e AR — 20, Horp NK-1 &2
TR 887 e BoK B 24 130 bp, GAPDH 43 74 |y
B EEZ) 20 260 bp (] 1) , HA™ 3G 7 Py il i 1t 2 2.
U GIEW] PCR 434 H i v Bl NK-1 2R B

M 1 2 3

2000 bp—

1000 bp—
750 bp—

500 bp—
250 bp—

<NF-1 524134 bp)
100 bp—

2000 bp—

1000 bp—

750 bp—
500 bp—

250 bp—
100 bp—

- Wy <—GAPDH(258 bp)
M. 474 ;1:HepG2;2 : SMMC-7721 ;3 ; A 1 5t BR

B 1 SCEiZ5LEE PCR 4 HepG2 1 SMMC-7721 ZAff
1 NK-1 Z Rk

2.2 PHRiE N AR HH HepG2 f= SMMC-7721 Za f,
938 78 At

KT ARVE Py B A 5 e N JH R 20 1) 3 B fE
J1, BRI P #)5 (0,100 ,250 ,.500 nmol/L) 43
HXF HepG2 F1 SMMC-7721 19 Fl 20 fifd 144 Ab P 5 %o H:
HAFHRE AT o 26 2 3 AR PFP A MU AE R 96 h, 52
By2H (P ) 5k B Sk 100,250,500 nmol/L) 5 % BR 4
(P YT 2Ry O nmol/L) AH LY, 35 54 fig 77 K WL W I A%
b, KR EG #2255 (P>0.05), MAE 120 h &k
FERY P ¥y 5 (250 nmol/L A1 500 nmol/L) ELAG 1] P4
PRI FE I B (P <0.05) o UEBHAE 96 h Py 45 F
W EE 1) P4 J% 19 o s A48 1) 38 5 B8 00 AN 7 AR

S o
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R2 TREIREPYERERT HepG2 AMEHILHETN

[D(590) ]
0 nmol/L 100 nmol/LL 250 nmol/L 500 nmol/L
Oh  119.55+2.05 119.61 £2.37 117.95 £2.06 120.17 £3.07
24h  219.06£16.15 200.92£1.43 217.43 £7.57 213.63 £5.48
48h 400.70 £16.35 437.68 +£58.00  408.62 £12.03  355.62 +49.86
72h  689.13+132.05 819.31 +90.78  694.64 £160.69  858.80 +62.30

96 h 1436.36+301.571464.02 +£90.92 1288.35+73.05 1 248.21 +156.30
120 h 2321.79 £210.421 975.57 £13.98 1 658.49 +54.43 1 658.40 +68.21

£3 TREKREPWRIERT SMMC -7721 {HREIEETT L

[D(590) ]

0 nmol/L 100 nmol/L 250 nmol/L 500 nmol/L
Oh 142.50+1.93  144.35+2.20 144.96 +1.25 143.63 +1.28
24h  220.03+10.37 221.65+3.92 233.62 +4.73 222.88 2.9
48h  382.09x21.22 382.83+12.9 420.79£25.05  356.70 £19.20
72h  545.80+37.20 563.79 £24.58  508.47 +33.87  519.51 £16.61
9% h 766.71+6.52  841.08 £71.11  774.17+13.74  785.74 +62.33
120 h 1294.62+90.58 1164.99 +33.03 1044.78 +36.59  934.83 +27.69

2.3 P #F4E 3 HepG2 F= SMMC-7721 #m fitL it #% =42

E4i3

HE— 2SR P W o A9 Al M (R 22 55 B e )
KI5, 7E 100 nmol/L ¥ BE 1) P ¥y i /E I T % HepG2
ﬂ] SMMC-7721 4 jfg 3k 4T Transwell 1T #2 /2 28 5L 1
KA WAEE T BEPLI 3 S LEF HEAT 4087, & B
SCERH AN IE RS (] 2A .C) Ffz 28 (& 2B\ D) 2
RE ) X356 BEZL B S 38 fin o X6 T BCAL B v 1 20 e 3
B, A3 BT R IS0 4 2 I A0 S 0 BRALAH Y B

\ Hep(12 Qﬁlﬂﬁﬁ% Hep(:2 QHU]M g

2 I
o %
$iel

E2 P4t HepG2 1 SMMC-7721 A5 e 2 ae

: »;z.«';.,..

TR
;5’3; .

WEGIEZER (P <0.05,384) o Uil P Y ihEtg e

PR AN RS AR 2%

# 4 HepG2 F1 SMMC-7721 M S IEMAAE (n =3, x =)

415 TR 28 (A~ L) {2 T2 (A~ T )
HepG2
papie::| 70.33 £6.36 65.33 +15.78
SEHZH 250.00 +11.15 212.00 +7. 64
SMMC-7721
pagiste:h 176.00 +5.03 128.00 +17.62
SeH A 355.70 +14.05 219.70 +8.09

2.4 P 4k EiA HepG2 A= SMMC-7721 48 g+ NK-1
SRR IE , FHAR 3 A 4a IR R b -1 R B4k

T HRVE P Wy A N 98 A0 B T e R iR 22 fig
F10943FHLE, B 100 nmol/L P 4 i kb i SMMC-7721
A1 HepG2 Wi Fl 2 ] 48 h J5 #E B AN & RNA F17E
Jii, 5 W RT-PCR 1 Western blot £ ] 41 Jifd 7+ NK-1
ZRFRIE AL I Western blot kgl 1= iz - (8] 53 % £k
EAPRENRIREI . LI P YA S, P
A NK-1 Z KR IATE mRNA 7KF (58 5) AR
FKE(E 4) Py BB g i (P <0.05), [A]
B, I B2 R 20 i A 7 85 B E-Cadherin 383k 1 386 R
ZH A0 B B SR T R, T A] SRR 48 M bR A 2R B i N-
Cadherin % E-Cadherin #iJi#i| &5 [ Slug )R EH 2 I
(EI3A.C). #fTRE R A ik 3 M ENER
TESLIR A H Bk i S X REAUAR L A B E it 2e 2
2(P<0.05,K3B.D),

SMMC 7721 éHiJ]{-J
o 8 e&" .

s MC-7721 éﬂwﬁnﬁz
f’ s &

‘-3

.“ug"

s
L

BIRNE  (Zd% x100)
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1 2

Slug(30x10°)—> e — 0.1r

GAPDH(37x10") il ® ¥ |

H

NK-TR(46x107)—> e w1
303
N-Cadherin( l40><lO")—>g! jf
E-Cadherin 110x10‘>~- £02
i
)
)

070 matimyl a

1 2 .
8 0.6] 0zl

NK-TR(46x10°)— wm w
i 05
N-Cadherin( 140x10°)— S5 .. =04
junng
E-Cadherin( 110x10°)— M = 0.3
0.2

Slug(30x10°)—> W ===

GAPDH(37x10°)— W () 0

A .C:Western blot #&- 28 % 1.3t 4;2. 55 4;B.D: ¥ 5#H 1:NK-1 £4k;2:N-Cadherin;3; E-Cadherin;

4.Slug;a:P <0.05, 5 3F pE 4 b 4g

& 3 Western blot #illl HepG2( A .B) #1 SMMC-7721(C .D) 4085 P MI/R1EA /G NK-1 2N EMT i EEQRRIEZTHK

%5 HepG2 # SMMC-7721 4Hffl NK-1 Z{& mRNA
Xt RIEE(n=3)

4 i HepG2 SMMC-7721
Xif B2 0.33 +0.06 0.73 £0.07
SCHGA 0.92 +£0.10 3.04 £0.15
3 g

EM LRI i P W) AT D S UK S B R 51 2
— ALE 1T A GEIR IR A | 322 iy SR 21 4E 5304
ST BT e Y o PSR RN T 8 4
J7 R AR TR R B A . BORART ST K B, AR R
G R AR RS R B AE R E M 22 5 4
SR SIAN, R BN SR A E g v e 28
ARG 5 0K E i 2 B E £ Y R RS BT B P 4 I
Je NK-1 24 B R o P b o gt i 22 2T 4
HIREAE PR Y, B LU R i) P g o 22 ok s i 2
RAERER . ABAE AR, 2 bl 2R 2T AEA R
TERETR P W, X Jr A S 1 Rt — AP

P9 % B HepG2 il SMMC-7721 Wi A % 9
i 4k NK-1 324K, 28 100 nmol/L P ¥ BifFH]
48 h J5 , bR MRS T 40 i Y ST #% A iR 22 e )
TR NK-1 2R Rkt g 25 A, H LRk bk
FEAH AR & 28 1 E-Cadherin "R , 177 [8] 524 4H bR 2
T H N-Cadherin % E-Cadherin fjl ] % (4 Slug ik
P UERATENGE R, P W B BE B T NS 4 i
H NK-1 244, A RUE i 7 H A bR -Ial B % Ak
(EMT) . H4h ,#£0.100.250 500 nmol/L ¥ & 4H & 11
P YIS, S50 I fuff P ) I A SIS JH 9 200 3 5
HAERI (96 h) IR ZZ 520, HARYEE (100 nmol/L)
P4 JSRT 240 10 165 58 04 A P AR O B/, A ] A HE BR
AN IGFEAE 48 h XA M T RE AR 22 D REAG I 7 A=

AL

P W) T T2 ot 5 e SR IR G G IS R AR
Mo TERZMETRRZ AT P YT 5 NK-1 Z RS
Jider, I NK-1 2Rkt gl 7o P gy sz 4k 1
NK-1 32 K8 F-E R B BE0g G & F # e s21k " T Ll
Wit G & P Barrestin 2 TG HE oE— A0S
i PKC/ERK/INK/MAPK 25 (%258 & | b a5 1
G HEH o WIBTE PKA 37 15 FRBE R IR S N 485
[ (CREB) 36 P, iF 1 1 25 41 B 4= 28 5% % AH 5C 3% [
[Tk, 1 R 4 i a2 B FNiR 2868 1. HaThA
LB P Wit 5 NK-1 SZARE5 5 J5 , AT 7E g 4141
b NK-1 32 {4, I3 8 B0 N 15 538 B AR F fib
TR NS AR R AR B R L GBI 2
T AT RAHE W« 2K GE h 2R A TR P W s 5
PRI NK-1 SZR55 5 78 B NK-1 524411 7]
B, OIS AEH N R RS S T, R G MR 2B A G
FERFRIA A2 UE 20 M & A= EMT, 338 17 3 56 79 40 1) i
BRI ZERET]

e R a Wl U ) N 1 N T 7 =TI o 7 T
PH-ph S PR B 4R S 1 2 S o A [] 00 B PR 2R X
BRI & R R AR A A AN ] Z A S T
PR YRR T EXREENEM . AV
B R INTF AR A 2L 28 5l FHBABUER fb 2 1 2R 0 ok
T2 R M 2 27 4 I TR IR RS e R T T
11T FH 2 By B A i) 3ok B ph 22 05, AT LA ) 2L B e e
Bl RRER S AE AT IR P YR, RS JE 1 2
LT LIoK g Py s 2 AR P R B ) i ME A
4@ IKEGE AP o SERp Py o T DA i Jg 4
MR AT A 1 T — 28 P W) K A B R A
FHUR MG IOER" . S 4k, BT E A BT
— 4 PR V] LS P W AR S B AR S
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S o T LA T AR I 0 453, Xk T I 40 M 98 T
o ] DA e 2 ) sl H A O R Y R 0%
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AR LA P Wy JSA Al P B T 2 By 3 9 114
YRR B S22 Jm it — B SR J5 1]
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