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BE B4R L5 4 B % G (Matrix metalloproteinases, MMPs ) 474 ) 345 i J& am L8 = e R L R KA F 89 %m, F
5B SWAB0 45 1 & tm e, RE AL A AR KA 40 (% MMPs 4736 712 9% 4 i As 5 SW480 48 ML iA-35 3 ), & & x B 2L (SW480 21 i
5%k R RERAER), RA AKX 4o Mk | 5 sa MAL S % B3E % 9% "R (Enzyme-linked immunosorbent assay, ELISA ) i |
5 At % % € & PCR (real-time fluorescence quantitative PCR, gqRT-PCR) % Hoechst 33258 32 & ¢ & i 4 SW480 2 itn )8 T,
TNF- IL-6 & & A £ GA | 2 3R & Ak K-F MMP-9 mRNA X%, R 2 9 Ba LKA L 40 E KR ik 40 SW480
20 Jf, . MMP-9 mRNA 4 % 2 3% T 4(P<0.05), LA E . 5= Gt Btk Kk k20 SWAS0 2 ief 4% % L7
(P<0.05),, Ak kx40 4m feed tm oAz B ILAZ B 5 09 MR R 2 3 T2 @ 3T R AL(P<0.05), 5= & %+ 4L A8 Y& Ak ik 40 SW480 4m it
IL-2 & A KF R F 5 (P<0.05),IL-4 TGF-B1 . TIM-1 & ik K-F B F KK (P<0.05), SW480 28 it 1 &9 MMP-9 mRNA 5 IL-2 £
I A A8 % M (r=-0.723, P=0.007 ), MMP-9 mRNA 5 IL-4 TGF-B1 % TIM-1 3§ 230 i 48 % 1 (34 P<0.05), 7% & B0 SW480 #m
fe P TNF-o IL-6 & & MM 4% 5, K& A4 SW4A80 4w i F TNF-o IL-6 & & M Z Ak, 5 X GsTBatarbss, KEkEH
SW480 £m i TNF- IL-6 FR/MES 5 F (3% P<0.05), £518 : MMPs 474 71 T 423 SW480 2m A/ o=, B & %o J& 7 A, AR S MEA
Tt F R K
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ABSTRACT Objective: To explore the effects of Matrix metalloproteinases (MMPs) inhibitors on apoptosis, immune function and
inflammatory factors of colon cancer cells. Methods: SW480 colon cancer cells were randomly divided into low expression group (mixed
culture of MMPs inhibitor lentivirus plasmid and SW480 cells) and blank control group (mixed culture of SW480 cells and lentivirus
packaging plasmid). Flow cytometry, immunocytochemistry, Enzyme- Linked immunosorbent assay were used. SW480 cell apoptosis
was detected by ELISA, real-time fluorescence quantitative PCR (QRT-PCR) and Hoechst 33258 fluorescence staining. TNF-a, IL-6 pro-
tein expression, immunoglobulin expression level, MMP-9 mRNA expression level. Results: Compared with the blank control group and
the low expression group, the expression level of MMP-9 mRNA in SW480 cells in the low expression group was significantly de-
creased (P<0.05), indicating that the transfection was successful. Compared with blank control group, the number of apoptosis of SW480
cells in low expression group was significantly increased (P<0.05). The probability of nuclear pyknosis in low expression group was sig-
nificantly higher than that in blank control group (P<0.05). Compared with blank control group, the expression level of IL-2 in SW480
cells in low expression group was significantly increased (P<0.05), and the expression levels of IL-4, TGF-B1 and TIM-1 in SW480 cells
were significantly decreased (P<0.05). There was a negative correlation between MMP-9 mRNA and IL-2 in SW480 cells (r=-0.723, P=0.
007), MMP-9 mRNA and IL-4, TGF- g1 and TIM-1 showed negative correlation (all P<0.05). The positive number of TNF-« and IL-6
protein in SW480 cells in the blank control group was the highest, and the positive number of TNF-«a and IL-6 protein in SW480 cells in
the low expression group was the lowest. Compared with the blank control group, the positive number of TNF-a and IL-6 protein in
SW480 cells in the low expression group was significantly decreased (all P<0.05). Conclusion: MMPs inhibitors can promote apoptosis
of SW480 cells, improve immune function, and reduce the expression level of inflammatory mediators.
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HHTIG R L 3ay7 45 22 R AEHATT XA FiadT , 3K
SRIFAIEAR, Kt , A2 i AR BR A 4 i i 20 M TS PR R 245
W) KT SRR e A I i B TS A RIS ) 2 — 1, AR
JEVEN, el AR b3 2 P e A i LA A A2 1 R R T, T A SR
FW, G5l A R e 55 Gy A M R A B RE G, At b 4
PEANAR A A Sy s A S ik e, oF— DR R IR A R
T, AR 1 AR, DRI R 6 58 SR T A f 1R A ST BT 9 Y B
2R3 Ay M S EE S WA G R R R AR A WA DI RE
Hrf gAY 2 -2 (interleukin-2, IL-2) %5 Th1 %20 i R F | 14
2 A 2 -4 (interleukin-4,1L-4) %5 Th2 BI4H AR T T 40 %
FERRE MUK 2 -1 (T cell immunoglobulin domain mucin egg
-1, TIM-1) 4k A= K A F -B1 (transforming growth factor-B1,
TGF-B DA Y & A & Rh R EEAEAY, L4 /E
7K F1 i ( Matrix metalloproteinases, MMPs )J&:—2% 5 e & 4= &
J'& AR 2R RSB VIR O K A S, LT (2 e 43 s 22 A
KT, 1 e ANtz sl , [ R 2 5 40 A1 3 R A 1Y)
I L SY , v AR S s I A A 0, I DA 22 A D TR IR
20 ML 2 e R ZEL 2L DRSS, RE 5 4 2 11 Bl matrix met-
alproteinases , MMPs) {2 FJ i Qn it ia e LI (51 2
IR B IR KT, o ek 1 3k R R R, DRI R A vl 4
Jibggd A= 4P, BRI MMPs 3005159076 25 B i 2 i b i i e e
LT b S e DO RE B sZ W i AN BH A, L, AS B S R O
MMPs #1150 1E F - SWA80 21 i #=.5¢ H X 485 1 s 4 e 4 1~
GIETIHE S S MR T B2

I MR 5T &

1.1 —f&#tHt

FE L 5L A Rk B A PR 1 0 3K 45 i 938 4N i (SW480
), S A IR (R XL, ) - MMPs #1155 (TIMP-3 )
TR BE R SW480 AR A 1597 A AXT R4 (4 (Xt AR
2 ) : SW480 ZHffi S8 st B BURLR & 5555
1.2 XEE5ikH

A 1035 (AR B A, o ) 5 P8 2 TR (L
LAYRHEL, D A (QiagenMillipore 23 F] , 32 [+ ) ; DEPC
(Sigma A, 2 E ) ; DMEM 8 (_LIELAiAEY A 7 E ) ;
96 FLAL( 1A EL AW w] P ED 5 R 11 (BTN 2R 2R 4
o E] HED ; B HLCAXS TR A E, ED s BAR
BT, P ED; SR (FrRGE LY A F, R E); BAE (L
FERRBRYT g A D s 8 GO AE AR P ED
1.3 ZHRatEsr

W AIAE & A 5 ) DMEM R &b i gs, M
AL, 1600 r/min &0 5 min, WA T EIFEE SR
1.4 ¢HRmEE

¥ TIMP-3 )75 sk 80w aE, L0 P BiEdd A TR
HIF51 o # TIMP-3 [k K 18 9 7 0 20 Joohy L [ 4% 2 SW480 4
M, 3555 W FIE W SR QRT-PCR YERG IR & 4% G i) o
1.5 gRT-PCR i%#ill MMP-9 mRNA ik 8

HURAETE -80 CHEE T SW4AS0 AUARI . Kl A R
B SWAS0 A MU HEA T AT , HE LR RNA K055 f5 fir 56 cDNA
HATHCR IS o A B T 4 HE RN ) % AR A T4 3
N2 3% F GAPDH,3 min 95 °C,55.95 C, jE2 1 min.60 C,
T 40 WK WSS P AE /5158 CoE, THE A 22 @ %
AT 0T, Wk 1,

x1 519F7!

Table 1 Primer sequence

Gene Direction Primer sequence
F 5'-ATCCAGTGCGTGTCGTG-3'
MMP-9
R 5'-TGCTTAGCAGCACAGAAA-3'
F 5-CTTCGCACATATACTAAT-3'
GAPDH
R 5'-GCGCTTCAGATTGCGTGTT-3'

1.6 Hoechst 33258 et a5 40 M 4R E T-1F R
ELDWAE A AL ST 1.5 mL B0 N, A 0.5 mL & @
W, B ANN, BE 1 o0l 2O MEW, 1 0.9 % NaCl
VEPII, TR 3 44k VRS FBl %3l . #E — ke e TR 2%
KT WARR G 29 50 mL {4, P92 5 Bt 40 i, Vi fin 28 4803
P i1 W i O 4 2= )l O 50 R e P o T M
0.5 mL Hoechst 33258 JL{f 3 , Yett, 5 74, WK 48 M %
WK AT, 5Ot RS T MO R R, A4 446 A
BT IY DOLR R AEVE A M T bR
1.7 FNAEEA T SWA480 LRAAT-F
ARG FR 24 0,0.25 %JHAE FIBEH AL, 70 % LB & ,4°C
FCE R, JF 8.0 5 min Bl VW, F PBS PR 5 min, X

=W FE37C . HHMT YA 30 min, FH U A0HL AT
SW480 s TR
1.8 ELISA ;%46 %% Th BB KI5 FRaRIE K F

TR S RE AT SW480 4l fifg - IL-2 IL-4 TGF-B1.TIM-1
TR, HEPIL SWAB0 4fRIH A EP 45, 75,3000 1/ min,
L 15 4040, SR ELISA W76 4 B 3h A fb A% L s i 41
SW480 4fififirr IL-2 . IL-4 TGF-B1 . TIM-1 #8453k /K. T
JA HRP FRiC Y IL-2 IL-4 TGF-1 . TIM-1 44, 45 A ik
J , UG 2kl OD {H . ASSEIEERAE 20 S04 N SE L
FEHOFIE.
1.9 BB M F L NI E F -« (Tumor necrosis
factor-o, TNF-a )« B 4 fif1 4} = -6 (interleukin-6,1L-6 ) & H PH 1%
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H4 SWAB0 Al nsk KoKk Ak , 1708 A BR, 45 343 7
AR 2 YR, B 10 4340, ToK S 2 IR, IR Grh,
FH H,0, BHIET 20 434, PBS wPjk 3 K, ¥3%5 H &F 0.01 M fkk
RV IE W, WIE R 21k, 5 48—k, ¥ )5 ,PBS ik 3
W, KRR NG N T L 37 CEIEAE 30 a4,
W R G Wbk, fHIRAE T 20 434, 7R K
FELERC, AR bt fEIRAGE & L PBS vk 3 I, Bk B
F iR IngE SR AN R PUA ) R A A RA L, i DAB A,
MY R L, BRI, Y5 E kK e, AR
REZYL, BAKMET 5 A PR s, s FWERd) 7 Je ol
WY, WEE TNF-o IL-6 5 FH R BE I .
1.10 SEitZES R

H i SPSS22.0 F AT A AR I, 75 vt PR fIRFRIA A
SW480 M AP T . TNF-o | IL-6 75 [ [H 55 S sk
H#5KF MMP-9 mRNA F5h S 740304 , 4l IRl AT
t R AR B dRifi2zE (M SD), DL P<0.05 EZRAH
Gt E .

2 R

2.1 gRT-PCR ;%#&i MMP-9 mRNA Rikg

23PN IRZH | (K Fk2H SWAS0 Zififl ) MMP-9 mRNA #
KM 0.85% 0.11.,0.63% 0.08, fEF k4] SW480 41 fity 4
1) MMP-9 mRNA Ik 8T8 (0] B2, 28] 22 5 BAT e i
35 X (123962, P=0.002), MR YLzl . P 1.

1:P1

71Q1-UL{D 40%) Q1-UR{(2.94%)
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Group B

Group L
B 1 #4H MMP-9 mRNA Rk 2, = A xfH&4E( Blank control group )4
B 4R ;&% 4H( Low expression group )24 L 4B
i 5 aRRAMLL,P<0.05,
Fig.1 Mmp-9 mRNA expression levels in the two groups. Blank control

group is group B; The low expression group was group L.

Note: Compared with the blank control group, *P<0.05.

2.2 s LmRRER T SWA80 LHARET-AE

FEIRF 25 PO IR (IRERIAZH SWAS0 At iw i T2 437l
79 9.87+ 1.26%.24.53% 3.33%, 28 (AN A ZH AR F IR AE HE#R,
eIk 20 SWAS0 i i i -4k i 1 3 1 (t=10.092, P<0.001),,
e 2.3,

1. F1

1Q1-UL(0.90%) Q1-UR(8.12%)

10°

L1l

10*

ECD-H
L1l

10°

el

10?

Ll

Q1-LL{7T3.42%) Q1-LR(17 55%)

UL R LU RN LI Illlll[ L lllIII|
103 10¢ 10° 108
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Group L

, @ EXTEB4H ( Blank control group )4 B 48 ; /K& iA4H( Low expression group )4 L A

Fig. 2 Apoptosis ability of the two groups, Blank control group is group B; The low expression group was group L.

2.3 Hoechst 33258 Bt ta k40 4B T B R

W R AR5 4 SWAS0 41 M 3¢ o S i , T8
B2, 25X IRA SWAS0 IO CIRFERGRTS, T
b RIS L 20 A A ) B 8 4 ) S 2 o 28
FRZH(P<0.05), L& 4,
2.4 ELISA E#& M e & TR K HE AR R IE KT

523 FxF RRAA EL R, (IR 1R 4 SW480 4 fift IL-2 FiAK
- E TR (P<0.05),IL-4 \ TGF-B1 . TIM-1 ik /K- EFFAK
(P<<0.05). 4Nk 2, SW480 ZHfifE N i) MMP-9 mRNA 5 IL-2 &
A AH e (r=-0.723,P=0.007) ,MMP-9 mRNA 5 IL-4,
TGF-B1 & TIM-1 #4236 A1 (MMP-9 mRNA 5 IL-4 4
% Z B :1=0.691,P=0.012; MMP-9 mRNA 5 TGF-1 #f ¢ %
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¥ .1=0.678,P=0.015; MMP-9 mRNA 5 TIM-1 #{ 3¢ % %} . r=0.
764,P=0.003), VL& 5.
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B 3 FAMRRTRILE (%), = Axf R4 (Blank control group )4 B
48 ;1R F1%£4H( Low expression group )24 L 6
E . 5=axRAMEE, P<0.05,
Fig. 3 Comparison of apoptosis rates between the two groups (%).Blank
control group is group B; The low expression group was group L.

Note: Compared with the blank control group, *P<0.05.
2.5 B SEERT TNF-o IL-6 BB PEMERIE

Sy X WA, KFA4 SW480 41 fifdH TNF-a,
IL-6 PHHECR T B3 P<0.05), i 6,

3 9HE

MMPs J2&—Fli 5 2 [ R A, 25503000 , A RE s T 0 4
G, JE T80 2 T N IR ZOE N, X6 SR L
it Ji T BRI, 7T LR S P 1 e 40 B A D RE B ey, Hf 8
MR A L AR AL A T LASERF 3L 2R (AR o, AT
PRIEALAR K A8 B BIE R 2171, 5 BT 2R h 8 seis
%] MMPs (1 578 Rk RIS SE A, 528 (X IRZAH L
i R FA L SWA4S0 A i T B B3 LI, HARR R 4
P2 LA L A T 4 (4 MR W 35 13 T8 AT IR, R IIMMPs
PRSI T 00 % 225 M T A A W S B RV, BB i R 4
PIPHT R . AR FHE WS (A HESE , TIMPs 33 A AT
BIRRER, 1EA—FPRRRPE MMPs PRIEPEM$I5] , MMPs 7K 7 3
ZLeR TIMPs 414, TIMP 7T L5 MMP b 25 3k 2L w5 5%
FIME, WL 121 09 ELIBEL T MMPs 9 4k 17 25, % MMPs (7%
PR, 2R BT MMPs 7K JEI 7B Y B e,
MRS RAF I T 3R B , 3k 4 J8 2R (1 i (MMPs) % 3L 7 42 I
A ) 790 (TIMPs) £ £ %09 P & 155 TE2EAE T, L a5
A BRI AT, $2 R B WU - Tarasenko A 1 85102025 5L
7, IR G AL RIS I 3 32 3 2 R L A 5 o, R v B
4 8 FR B (MMPs) Z % H AR 40 B 5L 4 MMP-2 il MMP-9 [
SH RIBRENS S B R B RRA I, {2 B R AR 2 TR .
WA 2 WF5T MMPs (1400 370 55 5 4 J8 8 (A i (TIMPs) 7£ it
MR KT PR E AP, AFRER S RS
AR

Group B

B 4 SAEMATIER(x 400), %= 8 3FE8B4H(Blank control group )24 B 4B ;{EFRiA 4 ( Low expression group )4 L A
Fig. 4 Cell apoptosis in each Group (% 400). Blank control group is group B; The low expression group was group L.

Group L

R 2 MASEWREBXERTAKE

Table 2 The expression levels of related indicators of the immune microenvironment of the two groups

Groups n IL-2(g/L) IL-4(g/L) TGF-g1(ng/L) TIM-1(ng/L)
Blank control group 6 0.68+ 0.11 8.08% 1.15 82.16% 6.36 0.79+ 0.15
Low expression group 6 0.85+ 0.14* 7.08% 0.96* 71.56% 5.12* 0.45+ 0.12°
t 2.339 2.838 4.105 5.597
P 0.041 0.017 <<0.001 <<0.001

Note: Compared with blank control group, *P<0.05.
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Fig. 5 Correlation Analysis between MMP-9 and immune function

TNF-a

IL-6

Group B

6 4 TNF-o IL-6 BEEFAMERIZE(* 200), %= AXF884H( Blank control group )24 B 28 ;{kFRiE4H( Low expression group )24 L 22
Fig.6 Positive expression of TNF-« and IL-6 protein in the two groups (x 200), Blank control group is group B; The low expression group was group L
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EL 4 CD3'.CD4" KF-Thm, UlHIHm | MMPs Al S

HLAE , MG S INRE , X 5 A TR R AR
ASRACRT IR A —E R, T ) S R

REEST 250 IRZH , L% MMPs 406157 5 254 T 0 22 5,

FIHMBARIEAT R B , IS UEAS ST AL, 7655 B BIFFE v

T 22 505236757 , BIFFE MIMPs 00551 30 XoF 435 17 8 2 e B S
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