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BE BB 5% o B % an B % R B 7 (Macrophage colony stimulating factor, M-CSF) . £ 4 & & & & 9(Matrix metallopro-
teinase 9, MMP9 ) & 3L 28 2% #7+) B F 1 (tissue inhibitor of the metalloproteinases, TIMP1 ) 7K F & A $L sk 9% J% % (Human papilloma
virus, HPV ) fadd K R GBI IAE A 89 % R o FFiE:20 A4 st Wistar G40 K FARYE 236 B 69 4 A Wh 40 . 3T PR A8 (57 AR A5 AL BT
%% SiHa 49 Ak 4 #H B8 23 n=10) FeULE41 (25 % sh-M-CSF.sh-MMP9 = sh-TIMP-1 ¢4 SiHa %8 #3254 X .60 F 5 3 ,
n=10), i@if ELISA M & X K Az ¥ M-CSF.MMP9 #= TIMP-1 #§7K-F, @it PCR #4523 K K F M-CSF.MMP9 #= TIMP-1 &
mRNA £k, A% AR F AT RO R FFBHERX BT BARER, F 3.4.5 AR LR HFk K EMBETHRE, @ kiE
2R 224K 5 T Bk 9 2847 P 3 58 4w A% A JR ( Proliferating cell nuclear antigen, PCNA ) \pAKT #= pSTAT3 #9%& & &k i@t %, 9% 2042
A5 e @, F/2 TUNEL 4 &, 5 5\ # & Ki67 Ptk tm fo s AR Tt i 4 & . G5 R YLK LR 4R 5 B 28 M-CSF . MMP9 #= TIMP-1 ¢4 /K-
MAK(P<0.05), MELLA% 33 B4 M-CSF . MMP9 #= TIMP-1 #§ mRNA ik BAK(P<0.05)., K& B ia] o9 3 m , #20 K RF G 4473
¥hn, 1 BlAe 2 Bt B AR ILR AL K KT B IRAR LR B 2 54(P>0.05), % 3 Bl 5 4 JAFe s 5 8, MR 44 5 R 40 K R 6 1R AR
& (P<0.05), MEMAEARBAR RARNITBEZR Y (P<0.05), WEME T4 PCNA pAKT Fo pSTAT3 69 %& & & ik & 54K
(P<0.05), MLEZLA4E 5T FE 20 Ki67 [\ bk 2m fe 4 4K, 8 = 2w ie st 3 (P<0.05) . 4518 : A& f 2 M-CSF . MMP2 = TIMP1 7K 7T 4%
it HPV P/l R U8 S 4m B JR o=, A 8 ) am 38 38

KB TH & HPV; EE ek SRR T AR e /&G 9; ke /& QA AIH BT 1,354
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ABSTRACT Objective: To explore the relationship between the levels of plasma M-CSF, MMP9, TIMP-1 and the proliferation of
cervical cancer in HPV-positive rats. Methods: Twenty healthy female Wistar albino rats were divided into two groups according to the
purpose of the experiment: the control group (injecting SiHa cells during xenotransplantation as a control experiment, n=10) and the ob-
servation group (the SiHa cells transfected with sh-M-CSF, sh-MMP9 and sh-TIMP-1) Inject into the cervix of rats, n=10). The plasma
levels of M-CSF, MMP9 and TIMP-1 were determined by ELISA. The mRNA expression of M-CSF, MMP9 and TIMP-1 in experimen-
tal rats was detected by PCR. The digital vernier caliper was used to analyze the tumor volume growth of large xenograft rats. At the 3rd,
4th, and 5th week, the rats were sacrificed and the tumors were excised and weighed. The protein expression of Proliferating cell nuclear
antigen (PCNA), pAKT and pSTATS3 in tumor tissues was analyzed by immunohistochemistry. The number of Ki67-positive cells and
the number of apoptotic cells were determined by immunohistochemical staining and TUNEL staining, respectively. Results: Compared
with the control group, the observation group had lower levels of M-CSF, MMP9 and TIMP-1 (P<0.05). The mRNA expression of
M-CSF, MMP9 and TIMP-1 in the observation group was lower than that in the control group (P<0.05). With the increase of time, the tu-
mor volume of the two groups of rats increased. There was no difference in tumor volume between the control group and the observation
group at 1 week and 2 weeks (P>0.05). At the 3rd, 4th and 5th week, the observation group had a lower tumor volume than the control
group (P<0.05) . The observation group had less tumor weight than the control group (P<0.05). The protein expression of PCNA, pAKT
and pSTATS3 in the observation group was lower than that in the control group (P<0.05). Compared with the control group, the number of
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Ki67-positive cells in the observation group decreased, and the number of apoptotic cells increased (P<0.05). Conclusion: Decreasing the

levels of plasma M-CSF, MMP2 and TIMP1 can promote the apoptosis of HPV-positive rat cervical cancer cells and effectively inhibit

cell proliferation.
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iR TIMP-1 K- 5522 MBS HHOC, ARSI S S A AL
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1.1 SEIgdast

1.1.1 LIG4HA  HPV-16 FHYE N B FUR40H SiHa 4 FH S
MRS 0 , AT AE Bagle BR3P TR (& 10 %J4
A 13 .2 mM A2 100 U /mL 75252 f1 100 mg/mL 4555
), 37 C, & 5 % CO, FIBIHEIREE,

1.1.2 BIRKRR 20 H{dHEMEM: Wistar ALK, RFEFA
B SEEAIFST H L BB (212 2 °C 12 /NEh / I ETEA )
ARG, S S5 AR YE S P A TR R A T .
113 fpagesd  FESt/N T4 RNA (siRNAs) FFFA#E TR
(siRNA-NC)Iy { I #F GenePharma 2\ &) , 425 231 ] M-CSF .
MMP9 TIMP-1 ) shRNA 2 {& (sh-M-CSF .sh-MMP9,
sh-TIMP-1 ) A M 2 A B GeneChem., AR il 1 1 i i5d
HH , {# ] Lipofectamine 2000 7£ Opti-MEM I 1A Ji7 Ifil 75 5 7 Fe v
H siRNA m%, shRNA /A% Y3 SiHa 408, M4IHA3 T
70 %A H T R A

114 RFBEMR  KEURRHETOR AR RS K5 Y
sh-M-CSF ,sh-MMP9 sh-TIMP-1 [J SiHa 4fi{fi (4% 10° 4> )43#k

7€ 100 L PBS FI 100 pL Matrigel Hv, FH- i 54504 H KB
BB, TFALMFAR . XTI K R B #1347 SiHa 414,
S S BRI T & R T AR R RO S e — il
FEhE I R AR R AR RUR PR AR A =4 e i
F(mm?*)=0.5x Lx Wx H,Jf L K5, W R s H b e
B AR FIFUIBRTEA TR MR I TR E HY) (5 um) |
ZH U B AN 2L £

115 BG4 SCs R B AW X B2 (R b S AR I
&t SiHa 4fi jg /F S %t B8 52 3% ,n=10) F1 W 564 (O 5% 4L
sh-M-CSF . sh-MMP9  sh-TIMP-1 {4 SiHa 21 Jiu 3 54 K B0 75
#i,n=10),

1.2 KWHE

12.1 Mm% VEGF M-CSF.MMP-9 #1 TIMP-1 7k E5 47 i
o it B A E W BfE 0 %2 (Enzyme-linked immunosorbent assay,
ELISA )il & A BRI 2% 2H 24 vh M-CSF .MMP-9 Fl TIMP-1 /K-,
FRIF AT 5 02 S RBR o G s 0 B TR A B v R A4 X
AR o T e R 2 BRI AT R 25 & PR S K
M AL, AL IEERL LR A, JHEH A3
BioTek 7F 450 nm 4b I & & A~ fL 1 BT A S 400 31 6858 &
ELX800 {%-F58,

122 EARENTHMH I RIPA S0 5% vh i 24 bR 241
ZU513, ITfi ] Bradford F FSA I3 ) 5 ( D1 B3 0 A ) 4
ARWFFEII) K e B TR . 8+ e B R RN - IR
Tk e 5t e HEL UK (SDS-PAGE ) Fl 10 % SDS 5 PR s e e 58 it 73 25
FRMEEA(50 pg) 76 2 h PR E A B E 2 R M RO
JE(PVDEF), £ 1 ho $HEAE TBST frykdk 3 OIS —Hiii 5
T M-CSF., $it MMP-9 | 47 TIMP-1 fi¥t B- Al H. 25
PVDF Jii 5414 (1:2000) — 41 (3£ E Abcam AR EZIR T
WEE 1 h, Wi fbs &I TN . i K PVDF i ECL it
R (EEZ G B EYEARAN T EE HATE AT, i
Image Quant TL JX 4 & 457 R (A, B hRd E3 25 Bk
e B- i .

123 GRBBALALSE  PCNA .pAKT Fl pSTAT3 % (1 1Y G s
AT DR IR EARE RE A G SR S A RS AR R (5 pm
Y1) EHEAT B B Rg 2 SO0 A7k AL JH 0.3 Yoid AL b
I MGE S EARG ISR B S . AERE S 5 H PCNA pAKT
1 pSTAT3 $iffkygets,, {fifH MACH 4 Universal HRP R & #)#6:
TR G0 3, 9- A BRI IR (DAB) ISPl Gokor U 2 11 o
MR, B FHIARE G, Bk, F VectaMount 35 57
S, I Olympus BX 41 R4S

1.2.4 TUNEL $t8  ZA4 K 7E 95 CF A Tris-EDTA 22 p
B (pH 9.0)BALFE . 5—HUIFE 60 min J5 , fE 23 TR LI
FPiR 1gG WA RIS ELNR G Y 30 min, fFHREGY
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Brps 21 2 Ak 2446 2 45 (EnVision i3 & ; H 4% Dako /A ) )ik
PRI . Ki67 BHA: A0 A A b6 i 76 2 Ok
FE o i il APO-BrdU™TUNEL i 3s77] & X i i 41 2200 |- 284 7
Jofr,

12.5 Git5rtf R SPSS 20.0 SHATEIRHT, BdEFER N
SERIEE bR BT R T AL Z A L . P<0.05 B
INANERAGI# B EER.

2 R

2.1 #P%) M-CSF . MMP9,TIMP-1 7k (X R # A MBI E
=K

S 21 %5 %t IR 2 M-CSF MMP9 Fl TIMP-1 [ 7K - F& A%
(P<0.05), (1),

%* 1 M M-CSF.MMP9,TIMP-1 7k F 5%
Table 1 Analysis of plasma M-CSF, MMP 9, TIMP-1 levels

Groups M-CSF(pg/mL) MMP9(ng/mL ) TIMP-1(ng/mL)
Control group 6.89+ 0.52 26.38+ 1.44 18.45¢ 1.15
Observation group 1.75+ 0.13 9.24+ 0.52 11.29% 0.36
t 6.273 11.208 5.317
P 0.014 0.026 0.037

2.2 PCR 4#f M-CSE.MMP9,TIMP-1 mRNA A7k E
WL 21 %5 % B 2H M-CSF MMP9 FI TIMP-1 () mRNA %

BRI (P<0.05),M-CSF .MMP9 F1 TIMP-1 BT EREE YL pi 1)
(#£2).

#*& 2 M-CSF.MMP9 #1 TIMP-1 mRNA Kix 7k
Table 2 Expression Level of M-CSF, MMP 9 and TIMP-1 mRNA

Groups M-CSF MMP9 TIMP-1
Control group 1.85+ 0.12 2.14+ 0.19 2.03+ 0.18
Observation group 1.02+ 0.01 1.15+ 0.02 1.07+ 0.01

t 6.273 11.208 5.317

P 0.014 0.026 0.037

2.3 #M#] M-CSF.MMP9, TIMP-1 7k 3 p&{% F Fh 7% 18 rb J8 B (&
K
Fifi 5 BsF TR] () 356 00 , BZEL R BRI AR AR S8 38 T . 8 1~2 &It

REAUFIWR R 4 K MR AR R L A 0 22 5+ (P>0.05), 25 3~5 J#],
SR 2 455t HRZH R FRUMRE AR BRI (P<0.05) . (R 3),

R 3 FMBEMENERIEK

Table 3 Volume growth of heterogeneous graft tumors

Groups 1 week 2 week 3 week 4 week 5 week
Control group 1.31% 0.11 2.83+ 0.13 4.72% 0.18 6.53+ 0.21 8.47x 0.46
Observation group 1.29+ 0.09 2.55% 0.12 3.25+ 0.14 3.81+ 0.18 4.56+ 0.33

t 8.036 5.193 6.028 9.755 5.246

P 0.274 0.638 0.027 0.014 0.005

2.4 #M#] M-CSF.MMP9,TIMP-1 7k T [k R Fh iz 48 Mg =

BEK

55 3.4.5 AT AR LT UK R SRR HEA T PR E LA, WL
AN IR LA P Mg E DD (P<0.05) . (3 4).

x4 RHBEMEEERN(e)
Table 4 Weight Detection of heterogeneous graft tumors (g)

Groups 3 week 4 week 5 week
Control group 0.69+ 0.04 0.85+ 0.07 1.22+ 0.14
Observation group 0.34+ 0.01 0.52+ 0.03 0.63+ 0.02

t 5.037 9.221 6.829

P 0.014 0.005 0.018
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2.5 RBALLFS
il g G 5 H AU 2 23 B Ji R 2 21 rh PCNA pAKT FiI

pSTAT3 W ZE 1 F ik, WML H K X B 4 PCNA pAKT #i
pSTAT3 M FER(P<0.05), (£ 1),

RS READLESN

Table 5 Immunohistochemical analysis

Groups PCNA pAKT pSTAT3
Control group 1.83+ 0.14 2.01+ 0.19 1.97+ 0.17
Observation group 1.14+ 0.03 1.35+ 0.06 1.16% 0.05
t 5.399 8.204 11.638
P 0.012 0.007 0.025

2.6 Ki67 PRI RaF0E T o
W e Ll 2k e o F TUNEL Y6243 51 i 2 Ki67 [H

PR A S T AR A, WIS ZH B BRZH K67 [ 4 g
B A, T4 T = (P<0.05). (£ 6).

& 6 Ki67 PHIELRAEFET 547
Table 6 Analysis of Ki67-positive cells and apoptosis

Groups Ki67-positive cells Apoptotic cells
Control group 57.63+ 11.25 14.28+ 2.37
Observation group 24.19+ 6.32 46.35+ 7.34
t 6.018 9.732
P 0.011 0.005

3 9t

M-CSF J&: R0 P AR P T, 7T 981745 32 100 AEL 20 1 21
KA, FEEDITAE L0 R 0 A 20
RIS 575 - AR F 3 T e 51 M-CSF I3 3t B 635
G072 P RS B SR Y, IHAh , — TS ] L
JIGLAiE £ 3 10U h M-CSF (/K- 5 5 75, JF7EFL IR el i
0 T K R T B v R T ) B 5 vk B (9 M-CSE, O HL
M-CSF 27k - FIUR R TS AR 2622, MMPs 2 A At I R e 24
JUANEE B P 2 1, He sk S R ) R ) By T
X AUHERTE (278 R RIS AR D, LE R T, MMP-9 1%
R TV 00 R 2 M B3 o5 5 o 54 g S 17 0 ] el L
HUREBER . MMPs I TIMPs 75 ECM AL IR A ik
% CEE MR, TIMP 8 11 G0 T 40 MMPs (1 37 44 , 3
o1 TIMP-1 (% MEGR. 252, —TRRRSE o, fEEBARME T,
MMP: TIMP [ 352 585 BT . 8 D 22 i 9k 2 R A4 ]
AP AT S ECM B3 7 A IR 9 T4 A A3 ]
T MMP FI TIMP 3y AR A5 7] fig S0 e (22 R A,
1AM MMP-9: TIMP-1 175 Ho 9135 5] MMPs (Jt H 2 B e ity ) 5
R T AT AR (K AR A

BT AURE S A4 2 1 7 P 1 4 BR L PERRRE MG AT 1 B
JEK . HPV YL ST 10 EEER N R . fEFTH HPV
H1, HPV-16 Fil HPV18 ik b 5 70 Yl er S &L A 56 .
RASHATFATAR T LA B 80~95 Yl 501 2y S ok L F 42
KRR IR B B0 BB 90 T IR JL AT
W, 9 AR RE 1 A T A R LT 25 AL, CAE TR R
R AU T TS T . SR , T T ER b , BeRhE i A

FHIX S Ay 7 25088 — L SR BR P . AFSE i A HPV-16 FHMEA
FEE AN SiHa fE NI R 58, FEil o 475 1 siRNAs i
M-CSF MMP9 TIMP-1 fy{k g ik, L5 %M, 24 M-CSF,
MMP9  TIMP- 1 {14 ifil 5 ¢ 5 B3 AE s 5L A 40 okl 03 ok 988 240 i
A K A A3 7, 55 Tarasenko Al 251 6TD)_ 384515 B 40
JiL 98 v ) A AR DGR o 45 SR — B, /P 1M % MMP-2 Fl MMP-9
2 B AN AR O PR S S R b W A R R AR AR AR
TR M3 T MMP-9 7K P T e e T 58 B AR e 1ot
FIAARSEAE o PR S A0 T SR SR VAT A R B 45
BIRESH TS EEIRNES SRR,
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MMP9  TIMP-1 (#3552 B J5 , Mg 40 i vh PI3K il pAK-
TSer473 25 [ /K- A%, 3 3R BH B X 1 2 M-CSF .MMP9 |
TIMP-1 7K - 45 411 il ‘B 35048 40 it f PI3K/AKT {5 553 ¢ 119 v
71,5 Zhao XU Ling WEIZEHHSCRF ST 45 ARl STAT3 i
7 PBK/AKT {5 5l 1055 sk 12—, 2 5 5 8 R R 1
JGo — e S LUK ST 2 B, STAT3 40 i R TG 5
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