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Abstract

AIM: To investigate the expression of neuropi-
lin-1 (NRP-1) in liver fibrosis in rats and to ana-
lyze its correlation with the expression of extra-
cellular matrix components.

METHODS: Hepatic fibrosis was induced in rats
using carbon tetrachloride. The mRNA and pro-
tein expression of NRP-1, collagen I, collagen
[IT and o smooth muscle actin (a-SMA) in he-
patic tissue of the rats was examined by reverse
transcription-polymerase chain reaction (RT-
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PCR) and immunohistochemistry, respectively.
Correlation between the expression of NRP-1
and that of collagen I, collagen III and a-SMA
was analyzed.

RESULTS: The expression of NRP-1, a-SMA,
collagen [, and collagen III proteins was low in
the liver tissue of normal rats. In rats with exper-
imental liver fibrosis, the expression of NRP-1,
a-SMA, collagen I, and collagen III proteins in-
creased with the progression of hepatic fibrosis.
At weeks 4 and 6, the expression of the above
four proteins were significantly higher in liver fi-
brosis than in normal hepatic tissue (all P < 0.05).
NRP-1 mRNA expression in fibrotic liver tissue
was significantly higher than that in normal
hepatic tissue (P < 0.05). Expression of a-SMA,
collagen I, and collagen [l mRNAs was low
in normal liver tissue but was significantly in-
creased at weeks 2, 4, and 6 after injection of
carbon tetrachloride. The expression of NRP-1,
a-SMA, collagen [, and collagen [Il mRNAs
was gradually increased with the progression of
hepatic fibrosis. NRP-1 expression had no appar-
ent correlation with collagen [ and collagen III
expression at week 2, but showed a significant
correlation at weeks 4 (r = 0.645, 0.530) and 6 (r =
0.834, 0.613). NRP-1 expression had a significant
correlation with a-SMA expression during the
whole process of hepatic fibrosis (r = 0.621, 0.690,
0.820, all P < 0.05).

CONCLUSION: NRP-1 is overexpressed in he-
patic fibrosis, which correlates with the expres-
sion of collagen [ and collagen III.

© 2013 Baishideng. All rights reserved.
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BH: rxAir &4 £%& G 1(neuropilin-1,
NRP-1)EMF LA e fui b g sh SRR A L )5
S KRR 4 0 AR KM

Fik: Ko A Ew Bt A, A
CCLA T 4 4L AR, R ART-PCRAw %, 9%
AL R AR MNRP-1, [, A
F& SR Feo--F 7 ILILS) & & (o0 smooth muscle
actin, a-SMA)EAT 4F 4 AL 20 27 & 04 Kk SFat
AT F AT

LR MAEMgAZE ehmE, NRP-1.
a-SMAF [ o T & ik R o & ik 35 & 38 .
J22 wkiBFNRP-15 1. T A& iz R 69 48 %R
PR, 250-SMAZ R EHA, LXK RZEAH
0.621; #£4 wkit s T, MAKK R Fra-SMAH
£ A H A A0.645. 0.530420.690; 6 wk
Bif5 1. MAKRFa-SMASAE X & 5 %)
40.834, 0.613420.820.

58 NRP-1 T4 g X A R R b &%
Y.
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ECM) K S PURR R 32 2200 BRAFAE, 2 & Fh i
9 (0 L [R5 BERL RN BFALDIR 40 i (hepatic
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1 RIASE

1.1 ## 8 SDKF40, A #150-180 g, (7
K2 BN S O e gl SRBT K a-SMA.
[ TIZR BRI A s LA TR A Wl
BB RNRP-1I4 [ R AEY) TREA ]

1.2 7%

1.2.1 428 BEHLA BCIE &0 B (8 H) A A 4
(3230). TR RO T 60%C C LI
W, BF100 g 0.3 mL B FEgs, 200/wk,
L6 wk. I W0 AL [RIRE 7 35 B i S Ao
. R Y S A6 R e T, HiA
TEHET. B KRAES2. 4. 6K LA,
BNYIAEBEI IR B AR RCCLIES I R4 72 h, 354
Bl b0 J5 T 228, — 3890 SR R A DRk v
15, 75 —HB5r FH40 o/LHEE [ 52, F T e dl4]
A2 A W B AT AL A 25 B 2 WL 52

1.2.2 Sk 8405 77 i MINRP-1. a-SMAZ
I AR o9 FGA: Tt P 240 o/L g
[l5E, Bk, AEEY) ), Bk, Bk d
i E GG, TR R E S, 0.1%HCME, A
KoK PRYE, W1k, VIR SMh R CREOK T, —
FASE W], v R ds ], 2 e L 4% DL H IR W)
AR A OE o . RSB T, Rk
v BEHL 55 i A5 A0 B, A AT o A b
20040 ffl, 4 SR e bRt BIPEG): FHPEST AL
<5%; J9BAPE): FHPELN I 05%-25%; &5 FH
(++): FHEN B $025%-50%; 51 BHPE(+ + +):
FHE 41 SR E> 50%. [F] BB PBS Jhy B %) .

1.2.3 RT-PCR#&MNRP-150-SMA., 1. M#A
i JR I 69 A TRIZoVESEHUHZHZUERNA,
FFFEAIIRNA 5 pnghy i e Bif, NRP-1.
a-SMA. T . AR5 % 156, 75
53k NRP-1: _EiiF5[4): 5-CCGTCTTGGCT-
GTCCCGTCC-3', NMiF|#: 5~AAGGCCCG-
CAGGGTCTCTGT-3', Ji B K723 bp; a-SMA
Y5149 5'-CAGCGATAAACCAACAACA-3,
FE514): 5-ATAGGGACCTCAGCACAAA-3',
JFBEK/NST0 bp; T ARSI BUESI4: 5'-
GGCAAGACAGTCATCGAATACA-3', Riif5|
M): 5-GATTGGGATGGAGGGAGTTTA-3', Fi B
K/h147 bp; IR IR EiiE514): 5'- CCACCCT-
GAACTCAAGAGC-3', Fif514): 5-TGAACT-
GAAAGCCACCATT-3', F Bt K/N212 bp; NS
IMGAPDH Lii5514): 5'-AACGACCCCTTCATT-
GAC3', Fifi514¥: 5-“TCCACGACATACTCAG-
CAC-3', FrBtRK/NO1 bp. # M ERT-PCRIX
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B 1 HEREHER2E Ez2RA2:
(x100). A: WIPE4H: B: 2wk NRP-1H Z &%
7H; C: 4 wkZH; D: 6 wkZH. JiF 2F YA 36 97 09

#1160 (3E E GENMED 2 ] 77 b )45 41 1t W00 4 5%
cDNA, JEHEATPCRY #, W 254 95 *C 2 min;
95 ‘CiE k30 s, 55 ‘CA1 min, 70 ‘CHEfH30 s,
JL35MIEFR; 70 'C 5 min. PCRI“MIZ1. 7% i
Bl VKGR FH K JE I 4 5 N S RGBT e ok
HNRP-15a-SMA. 1. [IEJEEmRNAR#E
ILIKF

SitE 0B A A HSPSS13.040 i 4k
PEREAT 0 BT, G Be AL 234k 2 0RE SR FH R R A 56
MG, R imean £ SDER IR, Kk
B TIZENTIAT R AR B, LLP<0.05% 7R 22
L E NS08

2 BR

2.1 AL THE#R &M &5 T4 BRYIECC,
TSR IS T RSB, HE B (0 18 755 K B JH- 41 A H 30
A 308 11 JTi I 28 1k R T8 R 4% 40 I, % 3 B
ICE XY R, I8 RIRRETYE DR, 4ign 2718
AW IF VA IX R RURR Y RE, 1)/ it ]
SEAR(ET).

2.2 %R B FIENRP-1. a-SMAF T .
I % i B - & 6 &8 NRP-15 T . IR B A
IEFR A R Rk, FEZE G T I TR K
TR S b e ik [, T o-SMA IR, 42
2 wkoR, B4R B RIA TR N, JRE4E CCl,
TSI e, A R RR RS (i, JEkik
IR, 22556 JE I, FIAIE mi.

2.3 ¥ %2 FRT-PCRAMNRP-1. a-SMAZ | .
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400

NRP-1 423 bp
500

bp
100

GAPDH 191 bp
200

1 2 3 4 5

2 NRP-1 mRNAZEZLAEIZRIK. 1: DNA Marker; 2: 1E
TERTIAZ; 3: 2 wkAETZH; 4: 4 wARTIUZH; 5: 6 wkiRTUZe.

I 29 e J oy 3k E I o5 %) 21 R0 45 I 41 4 Ak
FERIYL, B9 B HINRP-1 mRNA f Bt, NRP-1
mRNATEER2. 4. 6JAFRILEWHI . & KEH
FA L5 N2 B EGA 20 #T, NRP-1 mRNATE IEH 2

2 wk. 4 wkH16 wka& 41 A& 50 5k
0.19940.38. 0.52940.13. 1.045+0.13F12.018
+0.42, BiAIEE2. 4. 6JFNRP-1 mRNAMIKIL S
IR0 A AR L 22 e W 3 1, P<0.05. BIAY
25 2L TR) 1) b 2 e A B 3 1k, P<0.05(1512).

2.4 ¥ FRT-PCREMo-SMA. . MAKR
mRNA# &K 76 W 4R AT 4T difb B AL 4]
By dtia-SMA. 1. AR FEmRNAK
Zts, HoK/NAX 0 4570 147/1212 bp, SR
GAPDHY # F B 4191 bp. EiR3FmRNALE S

EEAS
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AR AR, B
H—2HFEL

2. 4. 6JHRIAB WG, S EFRFE NS
TR LB HT, FomRNARIA 5 1EH 0T AR L
YA W 22, P<0.05. B2 8] 1 4 9 L
7= 5 A W T, P<0.05.

2.5 ¥ £ FRT-PCROMT B AB X LA Fifi#CCL,
TSRS]I K, NRP-18IA 38 I, a-SMA.
[, IR mRN AR IEZH N, 356
JARE IR 4P mRN A PR IA L = 0, 552 J8 B
NRP-15 [ . HIBRJERAH S PEABI G, (A
a-SMAMH WAHSG, HAHSCRECH0.621; 44 1]
5T, IR, a-SMARIFISE R4 5k
0.645. 0.530F10.690; 6Nt H 5 T . T
Ji o-SMAAH K R £ 7371 40.834. 0.613 1
0.820, FidAHIKIAT B 2#E, P<0.05.

3 e

AR R BEA 40 A > T AED BRI, &
ZOUE T I A YA R AR R JE e — AN S 2 Al
FEFIEH R 7 1 2 2 R, HS CH2 JFEF 4k T
i HH RS G BREAE FH R B . TR L N HS CAL T
iR, a-SMARIEBITE, R8T Hi 1 & &
AERICR, HSCHRIRABL R A Hetl, d—BORBL
(R LIRS WO I m) 2T 4ERE A0 R 4% 4K, a-SMA
FF U FIBS, by s AN 5 5 | FFIFEC M A
JRIEIN B>, IR R B
P HABECM, M U T4 R AR R I AR
i, JEHEAN LT YA R AR R R D IR AEIX
— iR AL A K B F-B 1 (transforming growth
factor-B1, TGF-B1). IML/MRATAEAE KT (plate-
let-derived growth factor, PDGF) LA iR ¥R 4
[Al-F(tumor necrosis factor-o, TNF-ou) & #4745 %
PP B RS RS THHIHS C
PR 42 ) 8 R A gl PR Dt i 1 R 200,
BT HEAC IR H.

NRP-1/£19954FSatoda®s " ¢y K HRIE (¥
AHRE 23 TR R N 1.3 X 107 — Fl 5 B 2 19,
b d5 A1 4 LT T8 B B AR 2 AT Y Bl R b
S5 5 FE3A(Sema3A) FILE P B A K H T
165(VEGF 45) I 32, At 1 BERIE T2 R4
O LSRG SCE G RS, H b 5 g i AH ¢
PEWFFEAR 2, (HIE N AF R T NRP-1 5 H£F 44k
KRR/

AL 43 R R T-PCRIZE A e e 4 24k
VLA RINRP-1. o-SMAK T\ TIALKRJE
JFET el I R RE b K I DL, 4 & gevth o
XM R, BEA LT BE R DN, NRP-15

a-SMAZERF A R IE I [FE B I, W3 2
A BEM . $ERNRP-17] B8 SHSCHITE LA
5. Cao "R 5T 2 B, 76 P IF AN g i P 5 1
IR U T A AR rh ) NRP-1 04 T
YRR LD, H S TGE-BLINTERIBHE, 454
AWFFERATHENNRP-1 7] fig il i LI TGE-B1iM
TEHEHSCIEAL, fRIEFFEF4Eqbrf R 4. AT
KRB, 7E2 wkiNRP-15 T . T g J5 R AH 5%
PERIA R, REER T TR R A7
ANFEFEREHBPRAR, 4. 6 wkif NRP-15 1 | III#Y
Ji JEL A O R E0y 1) 410.645. 0.530520.834

0.613, #E—F 4B TNRP-17EHFeF b &k A4 Kk
JEFRIAER. AWFFER B, NRP-17] DU % £
PEHAE A T/NGTPEE R ac-1, {2 PDGF3Z
BV SHSCI 45 &, (€ PDGF{EHSCH
(M5 55 S, WiRRac- 1l FifPDGFAZ AR
BT B RRALAE Y, R PERIH S CHYGE AT B
(1 FEL DR R AT T4, NRP-1— 5 [l i 28 5
TGF-B1HIZFRIE, (EHEHSCHITEAL, ook i o
PDGF{EHSCW {5 54 3, Hi5m T HSCHYTHTE
PE. Pk, NRP-14 5 4 BF4F 4L M v6 7 S 08
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