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(=] HOY  Wrcglki 58568 70 5 T 48 i ( bone marrow mesenchymal stem cells, BMSCs ) X5}
KEATFIRRAIRITER . Jiid WEREDR Sy B K555 973 BMSCs, 50 H SD K FI%BEMLE - R 1k
4 R e 4H B 14 5T 5 IR R ( chronic bacterial prostatitis, CBP) 4 . CBP + BMSCs 4 . CBP + #8 = & & 1
( microbubble-enhanced therapeutic ultrasound , MEUS) 25 .CBP + MEUS + BMSCs 2H FlI 1E # %] B 2 , 4346 10
Ho FE/NShPIHB 75 51 3 1] A BR8] P oA 2 S R W 35 A T A S i 91 B RS AS AR, T AN 1 ~
14 d et AE M, 4 ~ 12 o8 P2 e 0, X IR 2 i A2 PBS, #4528 d 5 &k gl i A
BMSCs FR4[i17 MEUS J47 MEUS + {3 A BMSCs, 1§ {4 B {5 M%< BMSCs [ fij 51 i I S5 00 . WLES S A
BMSCs 2 Jil J5 K BT A1 PR 0 25 B~ AR AL I AR R AEPE 43, RT-PCR A il 4 4iE P IL-18 \ TNF-oe mRNA
ELISA #MIL-18 TNF-o 8 & 5, S it ot Rk 2 5. 85 mrdl IR 412U B4 $& 7R CBP 41,
CBP + BMSCs 41 .CBP + MEUS £ {ij 5| Jjit 2 SR SR BRAS AL, , IR b K3 | IR, R A ML=, 21
e UG A T CBP + MEUS + BMSCs 2H K BURT 91 IR 98 0E W] it 9% . RT-PCR &I 25 4278 CBP 4 A4
P IL-1B (0. 282 0. 067 ) .\ TNF-o (0. 631 £0. 116) , CBP + BMSCs 4 IL-1p (0. 893 0. 117) , TNF-a
(0.876 £0.137) ,CBP + MEUS #H IL-1B(0.683 +0.097) \TNF-a.(0. 814 +0. 127 ) 15 T 1E & % B 4H 1L-18
(0.282 +0. 067) \TNF-o (0. 256 = 0. 059) il CBP + MEUS + BMSCs 41 IL-18 (0. 322 +0. 086) . TNF-a
(0.313 +£0.079) (P <0.05) ; ELISA ¥ 45 5 i 75 CBP 2 &4 1 IL-1B[ (315. 14 +86. 08) pg/mL]
TNF-a[ (86.41 +24.32) pg/mL ], CBP + BMSCs 4 IL-1B[ (278.87 +72.04) pg/mL] . TNF-a[ (67.77 +
16.98) pg/mL] ,CBP + MEUS 4 IL-18[ (321.24 +93.12) pg/mL] TNF-a[ (79. 14 +19.17) pg/mL] & &
P4 0 2 T I G BB ZH [ TL-18(43.36 +11.35) pg/mL  TNF-a.(13. 26 +3.97) pg/mL] Fil CBP + MEUS +
BMSCs 21 [ IL-1B(65.34 +17.23) pg/mL TNF-a(19.94 +5.37) pg/mL] , 22 A Gi i1 2% X (P <0.01) ,
Ifii CBP + MEUS + BMSCs 41 51E# X A L Z R RS # B L (P >0.05) . 85 WA E A Ml
i BMSCs [n] i 81 B VA 5, BB 85 9 6117 47 it A 8 B I, i) R R TG IR 98 P03 97 iy SR T R e o

[RBIR ] ERE, R T4 4R TR AR 5 RAER 5 TNF-o; IL-1 85 KR 87 5 0l
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Efficiency of prostate-targeted homing of bone marrow mesenchymal stem cells in

treatment of rat prostatitis mediated by microbubble-enhanced ultrasound
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[ Abstract | Objective  To investigate the efficiency of venous injection of bone marrow mesenchymal
stem cells (BMSCs) in treatment of rat prostatitis. Methods Rat BMSCs were separated with successive
adherence method, and then cultured and amplified. Fifty SD rats were randomized into 5 groups (n =10) .

[(EE€WBE] ERANLHER A (81470926)
[BEE1EE] 534, E-mail;yshh881@ aliyun. com. cn
[Hh5EHAR]  http://www. cnki. net/kems/detail/51. 1095. R. 20150421. 1018. 014. html (2015-04-21)



3T EFE 1M
2015 4£6 H 15 A

®O= E BE R ¥ ¥ IR
J Third Mil Med Univ

Vol. 37, No. 11

chronic bacterial prostatitis ( CBP) group, CBP + BMSCs group, CBP + microbubble-enhanced therapeutic
ultrasound (MEUS) group, CBP + MEUS + BMSCs group and normal control group. The rats in the other 4
groups except for control were injected with E. coli into both sides of prostate under ultrasound guidance to
establish prostatitis model (1 — 14 d after injection was regarded as acute inflammation period, and 4 — 12
weeks as chronic inflammation period). The rats from control group were injected with the same volume of
PBS. Intravenous injection of BMSCs, MEUS and MEUS + BMSCs was performed into prostatitis rats in 28 d
after E. coli injection. BMSCs homing to the prostate were observed by small living animal imaging technology.
Pathomorphological changes of rat prostate tissue were observed by light microscopy in 2 weeks after BMSCs
injection. The mRNA and protein levels of IL-1B and TNF-« in the prostates were determined by RT-PCR and
ELISA, respectively. Results
were observed in CBP, CBP + BMSCs and CBP + MEUS groups, including the change of gland structure,
interstitial edema, inflammatory cells infiltration and fibrous hyperplasia, while pathological changes were
relieved obviously in CBP + MEUS + BMSCs group. The mRNA expression levels of IL-1B8 and TNF-a were
obviously higher in CBP group (0.282 £0.067 and 0.631 +0.116), CBP + BMSCs group (0.893 +0. 117
and 0.876 £0.137), and CBP + MEUS group (0.683 +0.097 and 0. 814 £0. 127) than those in control
group (0.282 +0.067 and 0.256 £0.059) and CBP + MEUS + BMSCs group (0.322 +0.086 and 0.313 =
0.079, all P <0.05). The protein contents of 1L-13 and TNF-a were remarkably higher in CBP group
(315.14 £ 86. 08 and 86. 41 +24.32 pg/mL), CBP + BMSCs group (278. 87 +72. 04 and 67. 77 +
16.98 pg/mL) , and CBP + MEUS group (321.24 +£93.12 and 79.14 +19.17 pg/ml) than those in control
group (43.36 £11.35 and 13.26 +3.97 pg/mL) and CBP + MEUS + BMSCs group (65.34 +17.23 and
19.94 £5.37 pg/mL, all P <0.01). While, there was no statistically difference in control group and CBP +
MEUS + BMSCs group (P >0.05). Conclusion

BMSCs, which can reduce the prostatitis-induced inflammation reaction. This may bring a new strategy for the

Histopathological evaluation showed that typical pathological inflammation

MEUS promotes the prostate-targeted transplantation of

treatment of prostatitis.
[ Key words |

bone marrow, mesenchymal stem cells; bacterial prostatitis; inflammatory factor; TNF-o;

IL-1B; rats; ultrasound; microbubble
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T 575 [ P9 29 90% 53 4 7 A= i i A R A7 A B
PEEC AR IR RS8R PP , HP TS IR 4 (bactarial
prostatitis, BP) J&:d5z hy % LAY g =z —" o RISl R &
RS A RAERTS G A OB R R R L
— H PR SZ B E A, 5T R 51 R 58 R
SIS 2 R R R B AEAE , HRTI OR R A O
MR FB—hi E R IR A A RE U A IR T
ROR AT RS SUIE NE GESEAS U 0 b 5 3
I, S I AOH A R DL SO ey T i
[B] 35 )5t T 20 Jifd ( bone marrow mesenchymal stem cells,
BMSCs ) J&—Ff B A PG s 210 404k ARG i Pk
T JAE S S AU ERE S i T aniuse . #Ead
LA AR, BMSCs & M T I K £ B IR T
e P BT BB NI BTRYT TR, B S TRV B A FRUE |
AR P TE T | Crohn i 48 HRIT Hh L 15 31 W HH .
AT 7L 2 B BMSCs i@t 0 T 40/ . B 40 i 5

126 2 A PR B DA R AT R 48 PR 14 7 A i i $ 5 i ¢
RN FOVEFR S o R P A0 i 20 W, BMSCs 41 61 i
FIHRR AR IE . ASBIFFEAE KM A TR B SD KR
BP AERIBERS I, kR 5 BMSCs , W58 #8752 4tk
( microbubble-enhanced therapeutic ultrasound, MEUS )
I 1Y BMSCs [ {if 51 i 4 090 58 10 22 A 1 00, R 1)
BMSCs %I RiZ1 g R H936T71EH o

1 #M85FZE

1.1 ZZRXANE5E

PRAEBUR K 8 A T (ATC25922 , 5 7 1= g 5% B
L) T 2 70 OBy B2 [ A5 B 4 ), 200 e 5
B £ (% I8 Promega 28 1), K il TNF-a, IL-1p
ELISA 5 & (DU 24| /NS A 2 R &R
%4t vevo2100 ( VisualSonics 2 &) ) , 7 A8 s AZ A (3£
Bruker 22 7] ) , 7 R LA (IR I LR 7)), 8 A AR
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(Thermo AH)) o
1.2 Ao

etk SD K EL 50 3 &9, AR i i 220 ~ 250 g,
B 56 =R R 2R sy o BRIt S BE LA T R 1k
Gy 5 AL, oy B R 18 A T M T 81 R R ( chronic
bacterial prostatitis, CBP) 24 , CBP + BMSCs £ , CBP +
MEUS 4 .CBP + MEUS + BMSCs 41 #1 1F % %f FR 4,
410 H,
1.3 R Es

i M8 Elkahwaji 25 4538 977 15, I R 1 5 3% I%
B F 22 A SRR (30 mg/kg ) JBR R R, A T IS A
JH, TE 6 BRZH K BRAE /N sl e A 5 | 2 ) i 410 oY
TESSTETE PBS 2 SO pL, HA 4 4 RETE/ NS
ARG ST, 1 mL TG G S 1 5 A A P P
SHAEE N 1 x 10°/mL [ K354 B 50 Lo TS5 40
J& 4 ~ 12 JE g PR SR
1.4 BMSCs 4 & 3%9% & BARIT

TCHE&F T RS 4058 3 JA IR b SD KB, 5¢
RO B B, WOER B RE R, 1500 I ) 24 i Ak
Wo HeFhF 7 DMEM/F-12 K ARFEL 10% R4 M35
()25 em® SRR R0, BCE T 37 °C 5% CO, IR 37
FENEESE,24 b JE 4R, BRI BEAN M, DI 5 2 ~3 d
o, 4 B L EE 80% ~ 90% KR AXIE F% , Witk )2
SR s A A P3RS . B P3 AR A, 43 5
D= N A R e v B W= AN W [ i
IR BUP3 A4, 2 Fm ALK CD44 .CD45 .CD29
FsmREPLAR, AT A % . Y GFP I luc
A5 L A 2 i 1 % e BMSCs, ) FH 2 't it A B Ay A
BMSCs % QL33
1.5 BMSCs iz 4t 7&K AR R I A

TESTANE 28 d J5 , IEH X RR4L & CBP 41 R bkid:
5t PBS 2% i 300 wl, CBP + BMSCs 4H ik i3 4 & &
1 x 107 BMSCs"® "' ) PBS ZZ i 300 wl,CBP + MEUS
HTE (0. 1 ml/kg) + PBS ZZ i 300 pl,
RPZIAT 75 4 B, R 5 RS A% 1.0 MHz, DARRRF
JEER Xk P B i e e P s K BT 8 B AR [
AE RS YY A, F BR324 5 min, 75 & 250 kPa, & 4f
22N 1% 3 #0. 023 W/em, CBP + MEUS +
BMSCs 4133 5 (ol 52570 (0. 1 mL/kg) 5, RRZI47 88
FERIR, FE ST A 1 x 107 BMSCs fy PBS 28 wh ik
300 wL, JEIRREILW%E CBP + BMSCs 4H 11 CBP +
MEUS + BMSCs 41 7ij 5] it N BMSCs [ Fif 1] i V5 5 1%
o 2 JH G AbFE A ER A BRIRAT o T A oK Bl 33 PR 45 AH
7], 25 20 s 1 I 900 R AL 8RR o S W A, — i T

-80 C fR1F, Ji—1 1 4% Z R [E E o
1.6 WLEIEAT
L6.1 {ERSGIEE HAERKE 1 d, [ CBP +
BMSCs £ 11 CBP + MEUS + BMSCs 41k FUIE i 4 72 5t
POCEEIEY) , WS TE AR S O o
1.6.2 JWHIEAMEE 4% 2 W [ @
MIRTSIIRALZ 24 h 5, E AR U) R HE et
B T WSS TSI IR s b R 2 45 4 el A 1 50 ) ot R
S 4 T2 T R RN AR A 2 AR AR Ak TS IR
AR TR B4 Yoon 451 {9 05 3155« £ 5K )
JREHLIEIC S ASILET , B2 T TR AR B o BT AR L, B
THRAETF 0 4y, <10% 31 1 4%,10% ~ <25% it 2 4%,
25% ~50% it 3 4y, <50% ~75% it 4 4%, >75% it
597,
1.6.3 RT-PCR il IL-1B F1 TNF-o mRNA [J3535
FEARFH TRIzol 3820 RNA , ) 5% 5% fy cDNA P14 H

LA TNF-oo A1 TL-1B, fdf ] DL2000 marker, 5| 4%
71 Primer Primier 5.0 {4, 4" 85 N 2 B-Lzh &
HL A HEE S NS IE, it s g x5 D
WL S cDNA SR EAT PCR N, #6030 48 9 PR -7
TNF-o il IL-18 #3238, PCR [ h 25 1F:94 CAZ 1 5
min, JEFRIELE R 94 °C 30 $,57 °C 30 5,72 °C 30 s, %}
H W HEE Y1 32 M EFR, 72 CAEff 10 min, PCR
WIHE 1% BilatsE e Uk IS , 75 Bio-Rad BER LR &
45 ( Gel Doc2000) |- JBAZFIHEAT 554 40 iT e 2N S
EE#AT G5 o
1.6.4  RAEFT IL-1B Al TNF-o K FE  FE
LU ST BRI . % ELISA I 4 E T
PATSEES R SRR B A AR ER E O pg/mL, A5 i i
22 0001 000,500,250 125 .62.5 31.25 pg/mL ¥ i,
FEARAE S 450 nm A0 25 FE(EL D (450) ], 231l
P T 4k S 8. FEAR R 25 BRI 5 A it v TL-1B AN
TNF-o 1] D(450) &, P15 R Rk B A T 5811507 o
1.7 %it oM

KT SPSS 18. 0 et A, 52 50 Bl iE 8531
JEFREE, TR & +5 F2o, 21 6] F AR 1
RIZ 5 22530, I LLACR ) LSD-r K 59 1Y) 5 125 o
2 SR
2.1 BMSCs )2 £ a4 U5

CBP + BMSCs 41 K EUAI ¥ P A7 B3 45 98 G bR il 1Y

BMSCs, ifif CBP + MEUS + BMSCs 4 4= Z 3 v %A i
HIEARICH) BMSCs , LA FIRTS R ER i 2 (1) .
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A:CBP +BMSCs #8;B:CBP + MEUS + BMSCs 42
E1 EER&IE CBP + BMSCs 445 CBP + MEUS +BMSCs
AKRFEMAER BMSCs 5 fi1H R

2.2 WAL IRI TR E

IEHG BRZH A A1) IR A8 s b R 2 A M A e e B,
FEARHES , (5] 5 P A L 9 P41 12 10 S £F Ak 4l 438
CBP 41 .CBP + BMSCs 41 .CBP + MEUS 21 4 ] I, §i %]
BRAE e b R R AR 2R SE, TER IR AR AR, B LR
BE 1= B2 AT ) 5 PR AL R e O 5L 40 L R 2 4 i,
HAgEAL A, SXRARKAREELER (P <
0.01) ;CBP + MEUS + BMSCs £ W, Fi 5] JIL 45 s 235 ¥y 2
ST 8] 5 N JRE AL IR, 41 4 236 A R 4
CBP 4 &% (P <0.01, 82,4 1),

®1 BFHEXRIIBRARRELEZITED (n=10,x=s)

2151 PRUEEEFEAE  SANRIE  RTET 4N
IEHE IR 0.23 +0.09 0.41+0.13 0.22 +0.07
CBP 41 3.69+1.08°  4.41£1.32°  2.93 +0.67°
CBP +BMSCs 41 4.01 +1.04°  3.7720.98*  3.21£0.92°
CBP +MEUS 4] 3.97+1.12°  4.14£1.17°  3.02+0.89°
CBP +MEUS +BMSCs 41 0.64 £0.23"  0.94+0.37"  1.37 +0.46"

a:P<0.01,%5 E%sF Bk b, P <0.01, 5 CBP 21k

2.3 RT-PCR #n|

25 @R, TNF-o 2 TL-13 mRNA 78 CBP 41 .
CBP + BMSCs 4] .CBP + MEUS £l %35 2. 2% &5 F 15 % %t
HE4H 1 CBP + MEUS + BMSCs 4 (P <0.05, & 3.
#£2),

B2 BHEKRATTIRARFERSEN

500 bp—

250 bp—
100 bp—

«—TNF-a(289 bp)

500 bp—

250 bp—
100 bp—

<—IL-13(282 bp)

250 bp—
100 bp—

M.DNA #%: (DL2000) ;1. 5E % 33 #& 28; 2. CBP + BMSCs
41,3 ;CBP + MEUS + BMSCs #1;4;CBP + BMSCs 41;5 : CBP +
MEUS 21

3 RT-PCR #il] TNF-o 71 IL-18 mRNA 7 & A5 %

«—B-actin(249 bp)

%2 KAKE TNF-oF0 IL-1g mRNA f5i%(n=10,x +5)

255 TNF-a IL-1B

1E %R 0.256 +0.059 0.282 +0.067
CBP 4] 0.631 £0. 116" 0.824 £0.123°
CBP + BMSCs 4 0.876 0. 137" 0.893 £0.117°

CBP + MEUS £

0.814 +0.127*

0.683 +0.097*

CBP + MEUS + BMSCs 21 0.313 £0.079 0.322 +£0.086

a:P <0.05, 55 % 3+ 18 20 4= CBP + MEUS + BMSCs 28 3k 45

2.4 ELISA #n|

ZE B oK  CBP 41 .CBP + BMSCs 4 .CBP + MEUS
L RAEF T TNF-o Fl IL-1 8 F 34 5 38 i F 1E 5 4 R
4 F1 CBP + MEUS + BMSCs 41 (P <0.01) . |fif CBP +
MEUS + BMSCs 2[5 [F % X B 41 Fb 5, TNF-o 1 IL-18
TR E SIS (P >0.05,3%3)

%3 ELISA #ill &4 IL-1p 1 TNF-a EH K RIX
(pg/mL,n=10,x +5s)

255 IL-18 TNF-a

1E X RRZH 43.36 +11.35 13.26 £3.97
CBP 4 315.14 +86.08" 86.41 £24.32*
CBP + BMSCs 4 278.87 +72.04" 67.77 =16.98°

CBP + MEUS 41

CBP + MEUS + BMSCs 21

321.24 £93.12°
65.34 £17.23

79.14 £19.17*
19.94 +£5.37

a:P <0.01, 55 E% % 58 20 4= CBP + MEUS + BMSCs 28 )b 4

(HE x100)
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3 it A Ji ¢ i REL A 245 4 0 A WD 471 i ) J5i 7, 6 P AR5 Tk

BMSCs ELAT Pk 3 58 ARG s i L 2 ) 434k A
il SERE SV AR L SUE SRR AN AR B R
VA RINE , 2 2 ARG A LU R A
GoBE VAT DI RE A IR IR R i i . Rl 22
W H N FH T R G20 B0 AR RS AP A 0 IR T,
oA S PR HLR B A8 B T AR R,
BMSCs 7 G il 52 B i o8 h th U T8 2 B itk Jg .
WFIE & IAE RAEB X I, thF TNF-o IL-1B 1k A
T H AL B REABE A S R, A MSCs 2311 R
FEFU X I B 4 7 TNF-o [TL-1  TFN-y J% 417 75
ZAEHT , MSCs 7] 433 PGE2 TL-10 , TSGR 24 £ Fif
MR R, A B H0 R T 96K B A0 L NKC 4 i A L
T N A VAR A o i P e e /S K
FI B0 Elman 250 7R /N RS 22 B2 B 00 I 52
Byvhr, % F MSCs 1597, & B BMSCs 1 12t 43 5 B A% 200
WS PE MR & T/ AR E %, Nemeth 2517 % B [
SR W g K BRI PN 1 56 BMSCs, 3X 2641 i 1 b /5
ARE SR SRR AL Il N RAE AL, 38 A3 50 W TGF-B AR
TS AREWELBOR Th2 A1 2E 9 i 7 K i3 Hh TGl
IgE PR, TR T a2 RAE R W . 75 F F & IA
S U AR 43I BT B K B, 38 5k A 4 2 R0 10 ) 4 R
A, JE S R VA I B AE O

FRATHERT I 52 56 v & 30 BMSCs 55 K % 4 1 4t
BRI, UG K M 35 A A AR R B R B . AR S
KIGFRIK P4 A BMSCs 5 MEUS F A B8 2035 Aij
H AR IAE SN, T 28§ bk T A MEUS & 45 8 75
WS, B A BMSCs, AT WL 22 3] BMSCs 7E 1 41 I N 5
4 B WIS R AL SURAE RN o A TIF 5% 245 SR 2 B
BMSCs Ay 42 K BRUAT 51 i 19 9 0 S 1y, oA T Al #E 5
AR ZH LU TNF-o TL-18 20545 K

AP ARG A2 WE R Bk vz 1 R S —
e, A WU BN 25 AR ™ Y e I R
PRI AR BN FH o 2R AE A ARRON B, SO
il U S B LA R 1T LA S 5020 i ) 5 5 R
20 O BB 5 P v 0 P R s S RO T A T K
P TERB A I I B T R A R R B R R
AR P A AR RN, PR AT 2S Ab R P Ipl e {671 . S 28
AR TR, 338580 0 e e 2 02 0N, TR A0 55 M) Bz 400 A )
S L RAN ML P R 20 ] S S -
FB 5 5 Ay Bl o T 2 B30 S 56 SR L 90F 2 1 -

YLHERE I IR T2 W B vk ™ ™ - 5 R e
[ FE L BH AT BMSCs ##E ARG R P, 5% i L A0 5 4B
TR P A A 96 T R I -7 80 R o B, I 2F BMISCs
] S ARV S, FLVE FE AL AT e 558 75 2 A aE sn
A5 PR R A K

W TR 259 0 )12 SO F i T 24 B ik A
W B, (]S T 25 0 6 T8 B 2 20 N 4R fe) 0,
VAT MR L AR S )RR A AT A e 1 ot
BMSCs [w] R BRETS MR P IE 3, A 5o s 142 R A+
TNF-o IL-18 43 W, 988 T i 51 it R 5iE X [ . Zhang
22T 2 AR BMSCs JATT A Mkl 48 HIF 58 A3 B A Ik
iR

ARSI AW A R 1T T BMSCs % CBP G 7 1E
F A 5 gt — 058 BMSCs Fi 46 (19 ELARVE F ML
SARBRAEITROR . FATH — 50 R SRR BMSCs Xif
PUAERMMRIVER , 4 BMSCs 1697 CBP $2{EHIS KA .
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