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[HZEY BEs B 1] 78 5 T 40 g C(UMSCs) 2 75 B 1 i 115 41 B 00 A K 6 2% L R4 bkl . 3%
Ph2H 8O BE 1 4385 L UMSCs, UMSCs 5 LNCaP,PC-3 1 41| it & 40 ig Transwell 2£4% 5% 12 h.24 h.48 h 1 72 h,
A6 0 7 50 A 9o 0 B 0 385 IR S T L 5% 72 ho i UMSCs X 1ij £/ J5% 8 40 7 385 4 ) 30 i) %6 . UMISCs 5 LNCaP,
PC-3 [ 51 i 98 40 il Transwell 223535 48 h, & Wl UMSCs X 7 71 i 965 48 At 42 22 7 0 300 45 00, - sl 22, R A
MILLIPLEXﬁ,\I,%&*ﬁﬁﬁ&ﬂﬂﬁ%ﬂﬂ;@%% 72 h JE ¥R LW PR 4 8 R A B (MMP)-2 , MMP-9 Fl 5 T 4 @
HEGZH LM A (TIMP)-1, TIMP-2 By ik, &R 5 UMSCs 5537 5 . 1 51 B 95 40 i 04 3 58 52 31 7 Ml .
LNCaP 55 o B 7E L35 35 72 h IR T % BE4H (P<T0. 05) , 2 Jid 8 5 410 kil 22 g 37. 21 % 5 PC-3 184 i 3 JF 7 L 1% 55
48 A 72 h BHIL X FRAL (P<C0. 05), 72 h i 400 a3 55 40 ) R S 31, 27% , Transwell {2 28 52 55 45 R 4278 JL 15 5%
A8 hJ5 . i 5 I g 40 M0 42 2% 7 52 S0 i L 42 28 3 I 28 43 5 2k 48. 35 % (LNCaP) il 46. 91% (PC-3), F£855: 72 h
J& s LNCaP F1 PC-3 43 i i) MMP-2 . MMP-9 %%}l 20 3 /> (P<C0. 05) , TIMP-1, TIMP-2 4 3% i 5%} B2 1 i (P <
0.05), &1t UMSCs mlj@ L 43 MMPs (455077 TIMPs S 400 il 15 51 IR 988 48 M 1) 38 58 FR 22 B g
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[Abstract] Objective To test whether umbilical cord mesenchymal stem cells (UMSCs) can inhibit the
growth and metastasis of prostate cancer cells, and to investigate the mechanism. Methods  The UMSCs from
human umbilical cord tissue were isolate by explant technique. After being co-cultured the UMSCs with LNCaP and
PC-3 cells for 24 h, 48 h and 72 h, LNCaP and PC-3 cells’ proliferation were tested and the 72 h proliferation
inhibitory rate (IR) was calculated. Transwell invasion assay was used to test the migration and invasion abilities of
prostate cancer cells after being co-cultured with UMSCs for 48 h. The invasion IR were calculated. The expression
of matrix metalloproteinases (MMP)-2, MMP-9, tissue inhibitor of metalloproteinase (TIMP)-1 and TIMP-2 in the
72 h co-culture supernatants were tested by MILLIPLEXﬁAP method. Results The proliferation of prostate cancer
cells was inhibited after being co-cultured with UMSCs. The proliferation rate of LNCaP was lower than control
group at 72 h (P<C0. 05), and the proliferation IR was 37. 21%. The proliferation rate of PC-3 was lower than
control group at 48 h and 72 h (P<C0.05), and the proliferation IR was 31.27% at 72 h. Transwell invasion assays
showed that co-culturing 48 h with UMSCs inhibited the invasive abilities of LNCaP and PC-3, and the invasion IR
were 48. 35% (LNCaP) and 46.91% (PC-3). Co-culturing 72 h, the expression of MMP-2 and MMP-9 were down-
regulated (P<Z0. 05) and the secretion of TIMP-1 and TIMP-2 were up-regulated (P<C0. 05) compared with control
group. Conclusion UMSCs can inhibit the proliferation and invasion abilities of prostate cancer cells by secreting
TIMPs, the antagonist of MMPs, which suppressed the overexpression of MMPs,
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MSCs 5 i ¢ & % U1 MSCs Bk 1 n] DULE 4%
o IR 2 A0 A Y AR A B e 2R T R
A e ) ) 2 R i JRg e % B ) A ]
— B fF RS R, L 5 MSCs 3 8 3% T
MSCs 1977 2, [l 96 200 3 1 15 58 R R 28 e RS BE ) 2 %)
Bl . HALH AT B85 MSCs #1 il Wnt/B-catenin
fi 5 @ % O & J8 H MO (matrix
metalloproteinases, MMPs) g 3, | 5z 20 i &) i 4% 7l
(epithelial-mesenchymal transition, EMT) & —F £ iR
JUIRRG % A B ik B FAH LU 52 b e A= i AR B 7R
IR b B R U5 I JRe A i AR B RS RO SRR . TS
(prostate cancer, PCa) j& 5 Pk UL i) 30 Pk SE A Jib 97
BT HAA R RRE 2w C R ERRS . R
HRFAAATERIT LS B E AR, B
T V955 810 R 9 e A 114 6 PR S AL A G S L A L I
KL 5y B Wit/ B-catenin {5 558 i 72 i) 51 5
EMT 3o # v & 5 5 W B2 e

A 5Y £ E VLA MSCs Cumbilical cord
MSCs. UMSCs) Jyxi 4 . %€ UMSCs J2& 75 fE 1 il
9 i 20 B 0 A R R B o S AR e AR T U
HE— 2B ARV H AN RO B AL S B 5 MMPs K& H
T N A e AR B e AL AU ] I T (tissue
inhibitor of metalloproteinase, TIMPs)f %, it
AR AT TE - LAIB] Sy Jay 8 1 301 B A % 1 i 47 g
(RI6R T7 $2& 115 T BB 9 BT S8 AT i A2

1 #MHE5RHE

1.1 AR EZERF

JFEHFARAS < I Al SR AR A U1 R AE ARG 2R TR B
AE e B B R A 5 7 1 K EE 2 20 em, 4 h Ak
A3, AW R T A B BE 2248 B 2R 5L 2 A
LIS IRILAC RS TR ES . ARBERR
MAFUPE i 5 B i 20 Bk LNCaP Je i 38 28 41 4% i ok
i 9 B 20 ik PC-3 130 | 36 EI A B 2 ) S A7
/£ ( American type culture collection, ATCC), L-
DMEM ., H-DMEM , RPMI1640 3% 3¢ £ M G 4= ifi 5
(FBS) Wy B 2 [# Gibco 4% 7], Cell Counting Kit
(CCK-8 351 &) Wy B - vt 450 A= P Bk B A7 PR+
A MMPs i #1285 F it 71 & CHMMP2ZMAG) K
TIMPs W AHE Rl & (HTIMPIMAG) Il 3 14
Merck Millipore /A &), Transwell 3LB5 528 R 12

fLAR M /)y 3 (Chamber) I { FE 7/ &, Transwell
=28 525 A 24 FL A M /N &= (Matrigel Invasion
Chambers) I § BD A #],
1.2 UMSCs §J4> B s 5

& 30~50 mL L-DMEM ) JG 14 % 4 i R 46
et B 2 EE G LB AT B 29 20 em, #1fL
HEPS 5 LR BT 2 bk . 5 PBS PR I35 . PBS
B, BFWHENHEZE I mmX1 mmX1 mm X
INHZ Y, i 20~30 mL PBS $E% VB L5 B
Fetg 75 em® FEFRMAERN 0.5 mL B 2H 41, [6]
SRHMA 10 mL & I 58 42 15 95 W (10 5 FBS/L-
DMEMD) , it AR50 %0k 520 19 CO, 6 5 14 1 K
FRARHEETR . O 3 KPR 55 7 R4 4 . 5
MR LR, FR A A K E 80 il A B, LU
TNEC(0. 25 % 5 FI§. 0. 01 X EDTA) W4 1k - #2415 41
Mg 1: 2~1: 34640, 565 3 fAP3) AT
J& BRI
1.3 Bi5IA§%E LNCaP 40 K PC-3 40 i f0iE 35

¥ 2 IR ) LNCaP 41 fifd #1 PC-3 41 Jifd 43 51 m A
10 mL 10 % FBS/RPMI1640 5351 10 % FBS/H-
DMEM $5 55 He v, A BEAE 75 37 °C AR 3 80k
S50H) CO, B M A B 45 F T 5958 . AR 40 AR K
T 0 o T 5 RIS 80 V6 B ] T i A% AR .
1.4 UMSCs 547532 28} Transwell 3 1% 35

PL0.4 pm fL#E Y Transwell /N ZE ¥ UMSCs
M LNCaP 4 M 7E 12 FLAR N 255 5%, i 40 ja 47 T
EELEMERE R 0.5X10°~1X10° mL™' ; UMSCs
MFFEEMBE R 0.5X10°~1X10° mL*,
DA [ 422 b 2% BE B0 855 5 1) LNCaP 48 g Sy 99 1
B (negative control, NC)YZH, 4% F 12 h.24 h.
48 h.72 h W} L CCK-8 & I 4t ¥ 7% 14 11 51 IR I
LNCaP 4l g #1 NC 2 (95 5] it gss LNCaP 21 i 11 1%
FEARZS . UMSCs 5 PC-3 40 i 3 15 3% 52 56 7 3 [
UMSCs 5 LNCaP 55 5%
1.5 CCK-8 K36 16 il B 788 28 Af 35 78 1% L

Sy A F A5 3% 12 ho24 h,48 h.72 h B}, ¥
Transwell /NEFH 225 FHFLN, HEBR T E UMSCs
XA ) RZ R = AR UMSCs [ R 97 36, 52
A NC LI A 40 pl CCK-8 i3] , A3 41
B A ATAT LA U 35 BEAS O 40 M 1 25 B R
(black control, BO) 4], MFFE k245 3% 4 h, TR
A 450 nm BT AS I A FL KOG E CAD i, 15 31 %
SL 4 A Aol )5 25 T HT 5 Bt LNCaP A1 PC-3 4 g
HEBE M . LA ] R A A AR, AR 0 Ao {H 8 A A
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TR ILBE 57 72 h B bR A M AR K A ] R
(inhibitory rate, IR) : IR(%) = (1—32864 A,s)/
B o B ZH A5 X100 %,

1.6 Transwell 22315

¥ UMSCs i 51 fig s LNCaP 4 i 7E 24 fLR
(8 g, KL P00 THD B Matrigel BT A 2L 5
Fto 200 pL LNCaP 20 M #2: Fp T b 5, He Fhi B oy
0.5X 10" ~1X 10" mL ';200 xI. UMSCs fii T F
LR 0.5 X10° ~1X10° mL "', PIAH A
TR B B 3G 52 T B E A LNCaP 4l NC 44,
TENIMAT &R FRI., /NS SN B,
TR NE LR L BRI PR DN R R R S, 3
Fi A% 48 h g THBCEE 1k TR R IR RS T /N = A T
) LNCaP 4 i, PC-3 40 Jfl {2 28 52 3% 7 1 [l
LNCaP 4ii fi {7 78 5L 5 .

T e 240 B AR 28 Al % . IR (00) = (NC 4
oL B 200 B — S 0 4 o Ao B A L 450 /NC 4 2 i
I 201 S H5 X 100 %6 .

1.7 MILLIPLEX 48 %& K # % MMPs, TIMPs

Wede 1.4 5 UMSCs #8535 72 h J5 1
LNCaP F1 PC-3 2l ity 55 55 b3 WA S 52 95 41 5 A
FRMRE FE 72 b W RN A g A0 LAY b R R X
AL, #e B MILLIPLEX] 3 HH 5 A 56 B 45 43 31
K B A v i) MMP-2 . MMP-9 #i TIMP-1, TIMP-
2 Rk,

1.8 ZHitEHA*

VAL TR 5500 B3R P A ST AR A ¢ K 50, 2 4l
[ AR FH 5 22 43 #r » 40180 6 G LL 48R FH SNKC AT
LSD ¥, P<<0. 05 NS H G5 L.

2 #R

2.1 UMSCs B RiESH

JEARAN IR FE 2 10 d A ARGk E] 90%
ity AR MRS, s Bk (8 D, T
M MAL ARG W RE I P, AR KR 3 d JEE IR
W, 5~ 7 d 25 A 20 R B TR VS , RS R R, 4l
MIHESV B R S, A 5], A K — 20, TR a4l
AR 8w AL AR 8 .
2.2 BI5GB L B AR B 1 5E
2.2.1 #F MM LNCaP s e 3 % £ 10%
FBS/RPMI1640 15 F 5L 85 57 )5 o 1E 8 A= K 10 5 51 i
Jii LNCaP 4 i 5 5E A= 1<, 5L RIS M, 35 5% W85 1

B 2A) 5 A58 T 0T UL 20 i 1) 1 i i 28 22 2 fish F1
S o 5 1 = ] 38 ek 5 A L IE R AR (B 2B)
2.2.2 wAIME PC3mineii EHAERKD
Wi 5 i PC-3 4H i #k7E 10 % FBS/H-DMEM % 5%
FE A AR AP U RE AT MR R AR T A B L
B JE 5 R , 28 fil A= 4 3% BR (& 2C) . — M 2~3 d
FLARE R T25 ¥ 320 (&l 2D),

2.3 UMSCs Xt B 51 B %2 £ A 15 58 A9 #1 &1 1
2.3.1 UMSCs #t LNCaP #n J& ¥ 54 64 37 %) 45 JA
UMSCs 5 LNCaP #:#% 24 h,48 h B}, SZ8 41
LNCaP g5 5 NC 41 22 R G242 s
72 h B S22 LNCaP 21 Jig 3% 58 3 B2 KT NC 41
(P<<0.001) (& 3A), 72 h B} UMSCs %} LNCaP
20 L 1) A AR Ol 3721,

2.3.2 UMSCs #f PC-3 it & 74 44 F7 %) 15 A
UMSCs 5 PC-3 5552 24 h i), S35 41 PC-3 41 iy
WM E 5 NC A EZ R LHIF¥E ;48 h(P=
0. 002) f1 72 h(P<C0. 001) i 23 41 PC-3 41 Jfg 438 5
HEALF NC 41 (E 3B)., 72 h Bf UMSCs %} PC-3
20 1) A AR Bl 31,27 %,

2.4 UMSCs 3385 AR EE LA AR 12 Z B TR HIMEH
2.4.1 UMSCs s+ LNCaP % 42 % 46 5 64 37 %) 15
A GRIWE 4, &5 UMSCs 3557 48 h J5, 52
B 2H LNCaP 241 M5 1k Matrigel J BT i % 1o 5k R
B B R = 9 A M B (41, 78 7. 07) 5 NC 4
(80.89 4 8.61) hk b, 2 F A 48 it % = X (P<
0.001), 48 h B} UMSCs X} LNCaP 4 i %28 J1
2y 48.35%

2.4.2 UMSCs 3+ PC-3 #m Jo 42 % 4% Ay 04 3 ) 4k A
ZRIE 5, 45 UMSCs 4L853% 48 h J5, L 4]
PC-3 4l il 7 1k Matrigel 5 5T i 25 i 5 sk iR Mg s 2k
AT 2 1% 40 M %k B (108. 78 £ 10. 37) %% NC 4]
(204.89+=18.86) Wi b Z R A G it FE L (P<
0.001), 48 h B} UMSCs %f PC-3 40 il f= 2% J1 I 1
ol 46.91% ,

2.5 UMSCs 3¢ 51 5 Bf % 40 B2 MMPs #0 TIMPs &
=R

2.5.1 #7%)M % i MMP-2 . MMP-9 # % ik
R ILKEE . 5 UMSCs #:355% 72 h 5. S0 410
&2 LNCaP it J& PC-3 4 iy 433 ) MMP-2  MMP-
9, B8 NC 238 /> (P<C0.001),

2.5.2 W5 M wmp TIMP-1.TIMP-2 64 & & B
o RV, 5 UMSCs $h355% 72 h 5. 9050
20 TG i 2 LNCaP & 2 PC-3 40 Jid 43> Wb i TIMP-1,
TIMP-2 ¥1# NC 43 fin (P<<0.001),



546 PN R 2 4 (B 2 RO 548 &

1 #3510 d ERK UMSCs. X200 B2 EFE£EKEEISRE LNCaP fafn PC-3 48 B 3 UMSCs 5 LNCaP(A) 15
PC-3(B) 3t 35 7= 41 %) 7 51 BR 9% 48 R 38 50 4 UMSCs 3 LNCaP i SMEREBE B M. X100 B 5 UMSCs 3} PC-3 4
MEIMEREBRENBEME. X100
Fig 1 Day 10 cultivation of primary umbilical cord masenchymal stem cells. X200 Fig 2 Morphology of human LNCaP and PC-3 cells
Fig 3 After co-cultured, the proliferation of LNCaP (A) and PC-3 (B) cells were inhibited by UMSCs (NC: Negative control group; BC: Blank
control group; T: Treatment group. x P<C0.05, vs. NC group) Fig 4 The inhibitory effect of UMSCs on invasiveness of LNCaP cells. X
100 Fig 5 The inhibitory effect of UMSCs on invasiveness of PC-3 cells. X100

2A: The LNCaP cells growed adhering to the wall (X 100); 2B: The LNCaP cells with many cytoplasmic processes cells interconnected

with each other (X200); 2C: The spindle shape of PC-3 cells with many cytoplasmic processes presented good adherence (X 200); 2D: The
PC-3 cells kept confluent in the flask after cultivation for 2-3 days (X 100); 4A; UMSCs-+LNCaP group; 4B, 5B: NC group; 5A: UMSCs—+
PC-5 group
Misk 2£i%3F 72 h JSH7 50 BRE 40 B MMPs F1 TIMPs B9 & 3% 188 / (pg/mL)
Table MMPs and TIMPs changes in prostate cancer cells co-cultured with UMSCs in vitro/(pg/mL)

LLNCaP PC-3
Index Treatment NC group p Treatment NC group p
group group
MMP-2 53.93427. 04 2 923.424459. 20 <0.001 83.524110. 48 1397.67+164. 86 <C0.001
MMP-9 73.71421. 40 970. 754235. 90 <20.001 58.144+5.58 964. 08466. 75 <20.001
TIMP-1 79 865.33+15 330.81 1967.67+118.88 <20.001 6 334.174+664.42 376.50+21.95 <20.001
TIMP-2 2 888.254200. 55 422.33+61.59 <0.001 4 303.334+579. 34 1023.41+£45.42 <0. 001

NC: Negative control
3 R G Ji s R g FR AR R SRR E T S e
B FEERAER A, RUBERBE TN 2
Wil 5 22 T 1) & R0 AR 3 KT i 4 3R i e, g% o PR 3 B2 - D i A1) i g S A R B, TS )
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BAER, R E A FRERERZZAHC & &L
THB QB RGN UIRIT G B Z 6T
JER 1 T 2] R 988 2 350 T B 7 SRy 25 SR HE B i 4 R
(castration resistant prostate cancer, CRPC),{#if5
P AR T O R JC IR AR BB RS . T
58 40 LA AR T A 98 R A K A CRPC il 1 —
Pl = A 55 25003697 T BER A IG5 . H Al
HARA — S g X%t CRPC {958 20, a0 B b 4% %5 . 5
ATHER AL T i PR 36 B B JH L T 85 o oA D A TE 52
XiF T B R 5 R R IR T L I IR AT AR B = A Ak
PN

PEAER, th T MSCs B A 58 A 1 1 85 638 B
S8R 0 A AR R BE 0 I LR 55 G0 D R
T fi 38 5 102 U1 B2 1) B ST MISCs 78 i I 2 S 5
BT ZmxdE. —SuR e 4 uE . MSCs 1] LA
TS T OB A A DL R NK 4 i & 7 R #E
T 398 A % R A0 I 1 400 i 3 A A T O A
PLEE AT 28 . [ PN SMIF 5 & 308 4 R I I O D51
MSCs #P5 BT Lk BH. 1k Jifr 952 20 B 0 33 58 Fn A 000 AR
WE5EE H UMSCs A5 B AR il . 35X B E BT UMSCs
S BE RIS 7 S U5 1 MSCs — B, 6T i Jgg 48 it (1) 14
B L RE & H 3X B B0 AR . AR BF 5 LA R 5 R
LNCaP F1 PC-3 4t jfl 2 #F 58 XF 4, i 1 5 UMSCs
e RE F% & B, UMSCs fg % B @ 40 1 /7 51 AR o6
LNCaP Hl PC-3 4l Jitd 1) 38 58 . - H 43 51 76 3L 55 37 56
72 h A1 A8 h B B G 48 5 I T

MMP-2 Fl MMP-9 [ 5t 8 3 35 7T 4 1 b 98 40
i 5 1 8 ffe 5 P L, 5 3550 e 98 40 i E A L VBTG B L P
BB Em LS E. 2405 KB, MMP-2 fil
MMP-9 5 [ 51 i g 0 e B A5 BB 9 O R . B
70 50 B 98 BB 11 i 2% AN PR MMIP-2 .\ MMP-9 %
ot - MMP-2, MMP-9 1943 W 1 DLAR
TE R 50 i ok 98 40 ol ) A Y ZHANG 2 &
PR T A B R T MIMIP-2 . MMIP-9 /) 25 3% B I &5
FIEH H 8 IR 2L L R 8RR AR SR R
PR 17 2 Mg 2H 41, MIMIPs 8 K #7323
5% —J P9 2B R R AT A R0 SR Y, B TIMPs
K. TIMPs 5k % /A0 45 B Fp AR X 43 F 5 2 11
B . TIMP-1 fl TIMP-2. ¥ Z 41 8 & #5 4> b
MMPs #1 TIMPs )& 4 97+ M T {8 15 JE 5 A5 AS 167
PO AT A AR . BARE R A SUR
A3k MMPs 1 TIMPs, {H7E %3k & FAE7E
225, R AL 24U TIMPs 3 3k 52 290 il 1] MMPs
Feikbh L, WA 5 40 i LA 1R 8

ABFFEAE ] Transwell 45228 52 50 A5 B R A5 4L R
SRR L #E . Transwell 7N JE &0 P90 18 B9
—J& Matrigel K& 5t J5¢ B i #5407 8 B2 T 10 ik e JBE
I 4 B 95 20 B 4 6 1) MMIP-2 Fil MMP-9 %8 3% | [ i
T Matrigel 35T J5 BF AT 3 A /DN 3 08 A0 T . DA T
KA CEERT, ok xF 5 UMSCs 3t 55 5% 5 %8 i
Matrigel 5&J5t i . 3|35 /N % &AM T Y LNCaPPC-
3 PRI &) e A R AT Bk ok e UMSCs X
2 I8 AN {2 22 B AL R O Y IR AE Y. A5 OR B
L3R SRS JCIE & LNCaP 6 J& PC-3 41 M % i
Matrigel & 5T i i 50 it B S Lb R b 855 37 19 4 2
e Ko 28 ) 0 B RE ) g R BE. il ok DX
MILLIPLEX ] i ##5 J 4% AR # ) i MMPs
TIMPs B35 1600 HED _E R 5250 45 51 /9 HLBE A] GE
Hp e SR FE s FR ef, UMSCs 3 38 [ 5 43 Wb 58 3% 2
HERTZ IR 40 B 4 W TIMPs (9 J5 X400 7 MMPs
A4 aek B Ak DT A A5 T 50 R 9 40 L 1 1R 28 5 X e
B NElY P

g5 BT AW SR 1 T UMSCs X i 41 i g
LNCaP PC-3 4 Jifd 1t 15 55 F11 1= 22 %% 7 fig 1 i 41 il 4
FH 3 — 24878 T UMSCs %F 5 41 B J5 20 B 400 4] /8
R AT REMLH . ABFF0E UMSCs FIHT 51 5 198
SPHRRAE 1 — 2 . Oy Jry A e 1 B B i 5 R e 1
TRITHEAE T AT B BB R B AR R AR

2 X% X #
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