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Abstract

AIM: To investigate the effect of matrix
metalloproteinases (MMPs) on the neutrophil
chemokine neutrophil activating peptide-2
(NAP-2) of intestinal epithelial cells and
its relationship with the pathogenesis of
inflammatory bowel disease (IBD).

METHODS: Caco-2 human colonic carcinoma
cells and human CCD-18 colonic myofibroblast
cells were incubated for 24 h at 37°C with 50
mL/L CO, before being treated with human
recombinant MMP-3, IL-1p, the MMP inhibitors
doxycyclin, CT1399, CT1847 and monoclonal
anti-human NAP-2 neutralizing antibody, re-
spectively. The cultured cells were tested by che-

motaxis assay. PBP mRNA and MMPs mRNA in
Crohn’s disease and ulcerative colitis tissues and
cultured cells were examined by reverse tran-
scription-polymerase chain reaction (RT-PCR).
The expression of NAP-2 protein in Crohn’s dis-
ease and ulcerative colitis tissues and cultured
cells was detected by enzyme-linked immuno-
sorbent assay (ELISA) and Western blot.

RESULTS: Chemotaxis assays indicated that
neutrophil chemoattraction of Caco-2 cells stim-
ulated by IL-1P was significantly increased by
MMP-3 (U = 24.60, P = 0.005; U = 37.22, P = 0.002);
50 pmol doxycyclin and 0.1 pmol CT1847 obvi-
ously inhibited the neutrophil chemoattractant
response of Caco-2 cells (U = 15.18, P = 0.01; U
= 34.73, P = 0.002), respectively; 1 mg/L mono-
clonal anti-human NAP-2 neutralizing antibody
significantly inhibited neutrophil chemoattrac-
tion of Caco-2 cells (U = 156.04, P = 0.000). RT-
PCR showed that MMP-1, MMP-2, MMP-3, and
MMP-10 mRNA were expressed in CCD-18 cells;
PBP mRNA was expressed in Caco-2 cells and
intestinal mucosa of ulcerative colitis. ELISA and
Western blot found that the expression of NAP-2
protein in intestinal mucosa of ulcerative colitis
was significantly higher than that in intestinal of
Crohn’s disease (U = 28.57, P = 0.005).

CONCLUSION: MMPs can activate the neutro-
phil chemokine NAP-2 of intestinal epithelial
cells, which indicates that intestinal epithelial
immune activation may require the involvement
of lamina propria stromal cells.
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IL-1B. MMPHpHl %) 5% /%%, CT1399.
CT148742 3 ANAP-2 ¥ £ & 28 lEmAD, Caco-2
F2CCD-1820 /0 F37C450 mL/LCO, &4 T
3T FR24 h, BHATF AR IE. BT Bk
(CD)YAn 3t % P 45 B (U C) 84 Mo 5 R btk AR A
Ve 340, IRT-PCRY ik #M Caco-2 48 it F=
CDA=UCH) B 46 1% 28 22 49 PBP mRNA/#=MMPs
mRNA; AELISAF»Western blotik 43| 4
Caco-24m i F=CDA=UCH) 7 55 1% 240 22 49N AP-2
4.

ZR: MMP-39 234 mIL-1B#] % 49 Caco-24m
MR 3] S0 b &t B AE (U = 24.60, P =
0.005; U = 37.22, P = 0.002); 50 umoli& /1 &%
#20.1 pmol CT1847#% 2 % #74]Caco-24a f %t
b G g A A AU = 15.18, P = 0.01; U =
34.73, P = 0.002); 1 mg/L#ANAP-2F £ & 2
JEmADbAE B F 74 Caco-22m st P G 20 i
#AC FE # AP (U = 156.04, P = 0.000). RT-PCR
2 &, MMP-1 mRNA, MMP-2 mRNA,
MMP-3 mRNA#MMP-10 mRNA# CCD-18%1
Mok ik ; PBP mRNA# Caco-24 e feUC B %
849 W5 F518 & 34 . ELISAf=Western blotikx 541 &
B, NAP-2%& @ £ &S HUCE F 09 1 259
235, 5CDMEREREAREREFU =
28.57, P =0.005).
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1.1 M4t Caco-24 mi o4 N &5 Wi b 5z 40 Ji ik
(2 A O 2% 5L 3 T B 27 R 28 B 27 B 3
WIIFFFE 0 Ian R Sanderson#Z#37 B (R A7 T
JAA100 mL/L FCS(Invitrogen, J:[E)[)DMEM
V. Caco-241 10 A3 X 10°/ LR T S B IR g
Rrgedieh, SRJE B TefLi, BN A4 mL(JIE
P52 mL) &4 100 mL/LJG 2 M3 (1) 555 55 5L
R IR18-22 d. LAAIFE 785 9RCCD-18 N4l
WLET 4k J5 40 Jfs (CRL-1459, Manassas, 5 [H). 1
CCD-1841 B it ACaco-240 fifd, 2R )57 Al A
0.5-50 nmol/L A\ # Z4{MMP-3(San Diego, 3 [H).

1 mg/L ATEHIL-1B(R&D, Systems, H[H),

MMPHIHIFI50 pmol/L5k JJF % 1 pmol/L
CT1399. 0.1 pmol/L CTI1847H11 mg/LFi A\
NAP-2H P 41 fim Ab(R&D Systems, J&[H),
Caco-24 g f1CCD-1841 )2 T37°C 50 mL/L
CO, B FER N B 7524 h. 19FICDAIR0HIUC
(RGO BR AR AAE S U020, ) REZH A 18451 45
Fe R IE T R AR AR, 2L CD 9. UC 1041 F1
it HEZL OB 1) A R B VI B b AR 4% Flint e al* i
(R T7253 B W b S A, LR PR A ST RITBIONUR
BER, SR 5 FUN-T0°C (R UKAR FPARA7-45 .

12 %k

1.2.1 oS A AL MR B 7E96 FLAL 2 Atk R AR
oI IR & Fh 4l % TR s, o5 EAFLS pm
/NI 43 S NG A 3 500 7 ¥ AR R
AR JE IR 43 86 S X 10% /L Hb P 43 I 40 i A
FRZ A, NS0 mL/L CO,MKEI-M N T37°C
WEEREFRT h, B AT VB0 SRR R A e, T
Ak 2 e R AL

1.2.2 RT-RCR# M PBP, MMPs mRNA & ik
KHNCBI BLAST# M1, Biras5149M0
HlnvitrogenA#|, 5147441 F: PBP: F5'-
TCACCCTCACTCAGAGGTCTT-3', R5'-
AGTGGGTTGAAACCAGGCTTA-3', Ji Bt K&
666 bp; MMP-1: F5'-ATGCACAGCTTTCCTC
CACT-3', R5-CAGGGTTTCAGCATCTGGTT-3',
Jr BK 252 bp; MMP-2: F5'-CACTTTCCTGGG
CAACAAAT-3', R5-GGACAGACGGAAGTTCT
TGG-3', 7 BtKJi244 bp; MMP-3: F5'-AATCAA
TTCTGGGCCATCAG-3', R5'-AGTGCCCATATT
GTGCCTTC-3', FEK 395 bp; MMP-8:
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F5'-CTGCAAGGTTATCCCAAGGA-3', R5'-
TTGGTCCACTGAAGACATGG-3', FBIK &
250 bp; MMP-9: F5'-TTCATCTTCCAAGGCCAA
TC-3', R5-TGTCGCTGTCAAAGTTCGAG-3', Ji
BLKJEE2747 bp; MMP-10: F5'-GCAGCGGACAA
ATACTGGAG-3', R5'-CCCTATCTCGCCTAGCA
ATG-3", JFBtK %230 bp; MMP-12: F5'-
GCTGTCACTACCGTGGGAAA-3', R5'-
TTGGGATAATTTGGCTCTGG-3', B K&
230 bp; B-actin: F5'-GATGCAGAAGGAGATCA
CTG-3', R5-TAGTCCGCCTAGAAGCATTTG-3',
B JE201 bp. H TRIzol(Invitrogen HefE) M |
A LR IR A0 RN 5 A bR AR AL 25 J R U
RNA, LA 550/ sgonm i, THHRNAWKE. FLRNA 2
pg A BEHLE |4 B M-MLV 3 4 55 il 75 Bl c DNA.
TP 006 26 S S N2 LA S REAR, TN 5 [ A
Taqli i HHPCRAXY 1, GRS B UNR: A2 E94°C
30's, iB-K55°C 30 s, 45 s, F32MAIE; 72°C

FIHLS g/LINBIREER Ik, $2AMk A BBk
AR RS A
1.2.3 Western blotting#-MINAP-2%& & e i
RPREIARAR, ISR (2S5 mmolL TBS, pH7.5,
fIA0.1 mmol/L EDTA, 5 g/L deoxycholate, 10
g/L IPEGAL, 1 g/L SDS), JF-{E40 23k e3¢, 4
4°CHE T LL10 000 g#5.0015 min, HIBCAVLGA
AN F Sigma’s w) )il b3 W IIN AP-2 85 [ )i
. P20 pglin#Nupage 120 g/L Bis-Tris#i
e (Invitrogen, &), AR ShZ W, #id
HYKTEH, & A 2IPVDFEE_E(Millipore,
), B0 g/LAUTBS(#0.1 g/L
Tween), 7£4°C T3 h, 285 IIA200 mg/L%
PULEPIANAP-2H A (R&D systems, J5[H)jiF
1M, 501 g/L TweenfJTBS % S VEME,
2.5 pg/Lid E A E bt SE PR (Glostrup, J132)
E4°CRIFE 1 h, 258 s BUB L R R G
24
1.2.4 ELISA#MNAP-2 25 & it B 15445, ik
M FAR&D Systems2s & (FLH), #HAEEHES,
DUFE i B ARHE H1450 nmW 6B (AR, DUARYE N,
A ARAE I 2R, FRIEFRUE ISt 8 Rk %
YRS TR AN B RN A5 4L B AR AR L ZA 5] 2 HIE W
B E.

ey s W REEE P R Sk e AR R
7R, KHISPSS 1008 BEAT 204 73 B, % AHOCHE
BHEATUR S, P<0.0524 2 56 Guit 24 L.

2 BR

2.1 MMPsi 58 £ & 20 ie 3 & b & 20 fe 69
AL B Caco-240 it Hh 1 F1 40 i AN ok 40
J A S RS, I AN R FE (IIMMP-3, i
FAEA MG Z IL-1 RS O, =& R
TP (19.5+54.1, 83422, U = 24.60, P =
0.005<0.05; 32.5+4.4, 9.6+42, U =3722, P =
0.002<0.05); 1% B A MU E1C LS. Caco-2
S FICCD-1840 i 2L [R5 7%, AEATIL-1BE A
IL-1BJ5, fHIIAMMPHI IR 523 . CT1847
FICT1399, Caco-24H st F1 40 i Ak 50
K, —HRINEENEER17.5£7.5, 5.5£2.5,
U =15.18, P =0.01<0.05; 22.5+5.0, 3.8+2.0, U
=34.73, P =0.002<0.05). Caco-24i i {r 4 Fl =
IL-1 B4 ¥ C CD- 1840 i 1 L i) K5 7 rh 40 3l
e PE g R 5. FIRT-PCRAF M £EA I
B Z IL-1p AL B ) Caco-2 FIC C D-1841 i [7] 55
FEWH % FMMPs mRNAIRIL, 45 R R0,
HEHIL-1BAAERI 4 FMMP-1 mRNA, MMP-2
mRNA, MMP-3 mRNAFIMMP-10 mRNAZE
CCD- 184 il i A FH 1 (& 1).

2.2 NAP-2/F#91R EMMP# Caco-289 /L 5 45
Mok RO /MR AT 25 [ (platelet basic protein,
PBP), CTAP-IlI(connectine tissue-activatig
peptide-IIT), B-IMiLA2 5k 1 (B-thromboglobulin,
B-TG) MNAP-2[ A EEIR P H1(152), Fi ke
SEABATHI T 2447 5. Caco-241 i FICCD-1841 iy
3 TR B R Z TL-1BE I AT L-1B, FIABT
ANAP-2 7 40 fom A bR 424 T ot 1 40
ot S N, A W 5 (43.2£2.6, 14.9
+2.2, U =156.04, P = 0.000<0.05). RT-PCR%}#7
PBP mRNAKIL, 45 R K W], PBP mRNA{EAIL-
1B ) Caco-240 g A7 B &3k, HIELISA
PR Caco-2F1CCD-1841 My 15 FE AT AT Bl e =
IL- 14 FHINAP-2E M, 4 REKM, 7EHIL-
1B I Caco-241 i HH YN AP-2LLCCD-18[# 1]
WA, AR B ZE 1 (26.5+3.3 ng/L,
3.4+0.8 ng/L, U =68.32, P = 0.001<0.05). Jif5 |-}
4 fEMM P45 (138 1k PB PARIN A P-2 1) 0 s
(PRS2 L &1 2.

2.3 PBD/NAP-2 mRNAFe& & £ 1 ¥ 2 M5
#9 &35 RT-PCR4IHTCDAIUCHIPBP mRNAZESN
A I 7 4l il (isolated epithehial cells, IEC)FI1HE /=
RO BRAR AR RIE, 45 KK W, PBP mRNATE
UCHFIEIE CIIZR T R B 53 (cryp ) RIE B (1)
UCHEZ R I B 1 2235, Western blottingil
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ENAP-28 LR IEH R IR ZAFCD LU CH
RN R R Rk, 45 K], NAP-21R
I 7E 1E 5 T G RS 3l 7 (1) C D S U CHE J2 R e
YA RIS, FHELIASYE /3 HT NAP-285 I/ 1EH
(I I 2L ZURI7EC D S U CHIIA B I 4L 2L Rk,
EAIPEUCK SCDIMZ RV, —#H A B2
F(7.6+1.3 ng/G, 3.6+0.52 ng/G, U = 28.57, P =
0.002<0.05, 143).
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3 11E
MM Ps = B2 Y5 T AR 980T 1 7 b L R] ot 44
L, At R0 i o 1 9 RE B T B 41 2R P A % D) AH
KB NG aiECaco-2 M b 7 41 i it AMMP-3,
S NAEA R Z 1L- 1B 44 N 85 9%24 i, i
1T PR, 25 R 7RMMP-3 B B 3 inTL-
1BHI Caco-240 MM 5| 4 i 1 40 Jifa ¥ e
77, AFN B 20 M G AT ] 52 . PR IE, TIL-1pA
REEL#%15 T Caco-24 U L 24 e bE, T R
AN 1A 40 L FF) ik DR s A DGR, B )
MMPs = ZE £ 7] J5 40 i (¥ a2 385 7. Caco-2
20 M F1C CD-18 N 4 i JUL 2T 24 Ji 4w H: [ 3 7
24 )G Ak A RS, FETL-1BAFAE R L
T, Caco-240 g i 3 4 it p 0 11 4 e i 5 1
J3. 8T BRSPS S i T-MMPs/T)
o4, A8 FIREGFRAE PN MM P 5
SR F . CT1847. MMP-2HIMMP-8 (141
FICT1399%, 50 umol/LiH F) %7 Z F10.1 pmol/L
CT18476E 2 & ik Caco-241 B 5+ Mk (1 41 B ()
e, 4 HIL-1B4IC CD- 1841 i FllCaco-2 44
o, b 25 R S EIRARTLL. RT-PCRSELS
®W, FEAIL-1BFER & FMMP-1 mRNA,
MMP-2 mRNA, MMP-3 mRNAHNMMP-10
mRNA#CCD-1841 ik, XX Wb itk
PEIL % & FHMMPs 53111, W7 6 2 ik T
PEHIES,

Jin A IS Rz 40 i ) JULET 4 s 41 R MM P s fig
5 3 O 0 1 A ONT TP v A0 AV A AL
VR BTGP . FRATT AR 3 Lo v v 1 41 i
AR PERI Y, NAP-2(CXCL-7, & BA w e
B EWPEELRCXCE G I —Fl). IL-8. Kt
SOOI RS i 280 £ 11 -2(macrophage
inflammatory protein-2, MIP-2)F1 I 5z 4 Jfu i
R A4l L -78(epthelial cell-derived
neutrophil attractant-78, ENA-78)". NAP-2/& M
T R L A6 TR A s A A
PBP"" PBP(94 aa, 10.3 kDa) i T A1/
Mo kL. PBPYENH, i % 5ECTAP-1II, B-TGH!
NAP-2, fEixEey i, HANAP-2 A6
AGPE. AEIL-1B R 41 N T-Caco-241 /il
MCCD-1841 fu 3t M35 72 3 P I AT mg/LPt A
NAP-2HH P (40 fimAb, 45 3 Btk gt bk
JUT- AR, X RN AP-2 /& — Fh 21 7
FCacodtl Xt itk L 4n Atk . SEBs I,
PBP mRNAFIPBP/NAP-2177E T A TL-1BHI ¥
FICaco-24 i, (HAFELE T Z TL-1 B

whole
mucosa

kDa i a i
14-
whole
mucosa
6_

(2}

—_

o
1

NAP-2(ng/G)

3 PBD/NAP-2 mRNAFIZEBEMFRIEMRRMRIX. a
active; i: inactive; s: surface; S: NAP—2FR/E; N: J_T_T%L'?FEH%(X\J

Caco-28LCCD-1841 i, 71184 (1) 1F & 45 W &b
ML 3 20 (L) & B R R DI BR AL 2R, 55 14812
MRRE D) BR AL 2R b 43 2510 B 40 1) A 194 CD
(134451 285 HEE 2 28 (8 2% S 010 B 20 23 4 Sl RS 0 o
/K FHIPBP mRNA. 206/UCHIZIEA 214 16
Bl (101 & 2 = R D) bR AL 21, 641 & N F L)
R LA 3 B IR b R 20 By R I H K SF [ PB P
mRNA. WG HEUCH#EZ R ZINAP-2 L [A]
AIC D 245, Haol, i mfE
MMPsff 3= 52 H FrU 2 3T RATHINE ST, Tedi 132
H T — A EHMMPIE ) A5 I IB DA RE I |
0 M A A I TR BT AR 2. 0T T R B 98 S
(ISR, WIS b Bz 40 W RN 43 WA PBP, PBP 1]
REA HRPU JE A= I T e, (EAR AN
A IS BT REM. BN 2 ILET 4 SR 40 R T
G HERIMMP, Ko il LR 40 Je (P B PR il
2B AT PE N AP-2, B st o v 1 40 i e
e, WIS R b B2 16 98 RE B . X 9
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