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H E R AR AR E ST 20 A8 A (BPH) LA K R ad R VEAALH . ik ¥ R ALY A BT R4 AL A 41 Fe 3k BRIV
B & AR F41(80.40 mg/kg) , AL 8 R HRARF RLsh, A KM K Rl it & Fo 2 44 7 82 SE R 5% BPH AL A | 7 82 £ BR 02 %
lheHAXRighEHd, B8 1R, ESE4R ., RREHBE,FEAMINEIEHG RN RIR 2 405 Masson F2 & 48 77 5 IR R 7T
B R AR M AT IV IR [ BB R (4 4k 4% & (FN) A= b & 45 46 & & & (E-cadherin) 89 & ik ; BETR %, 9% SR I 4G ) 67 1) B 4 27
2 B AW HACEE (SOD) -k Bk it B AL (GPx) , 7 =85 (MDA) . & £ % B F (EGF) fe f2 & W i & ¥ B F (VEGF) 89 K F;
5 i 5 R T RSB RS A M A0 RNA2L(miR-21) F=d44 A£ K B FB.(TGF-B)R-F o &R 5RF Rarbs R MK AT
5 B R IRARYG %, AT 5 M FS 4 FN & i MDA 4% 4= VEGF .EGF .miR-21 . TGF-B, 7K F 34 4+ & (P<<0.05) , E-cadherin & i% .SOD
F2 GPx 7 A ¥ AR (P<0.05) . HAEA) 40 b &k, 3 BAVK B & KA Z 48 K R AT 50 IR R LA IR, V7, AT 9 B 46 44 \FN & 32 MDA A&
#2 VEGF ,EGF ,miR-21 , TGF-p, 7 -F- 3 I44& (P<<0.05) , E-cadherin % ik . SOD #= GPx #& /1 3 7+ & (P<<0.05) , %5 : 3% BV 6% 41
BPH #94L#] T 465 T 98 miR-21 F= TGF-B, A&k, 474 BAC B3 Ao o 2 %, , B & L R -18) JR 40 %
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Study on the Protective Mechanism of Flavoxate on Prostatic Hyperplasia in Model Rats
DU Lifen, CHEN Jinglou (Dept. of Pharmacy, Puai Hospital, Tongji Medical College, Huazhong University of
Science and Technology, Wuhan 430033, China)

ABSTRACT OBIJECTIVE: To study the protective mechanism of flavoxate on prostatic hyperplasia in model rats. METHODS:
The rats were randomly divided into sham operation group, model group and flavoxate high-dosesand low=dose groups (80, 40
mg/kg), with 8 rats in each group. Except for sham operation group, those groups were emdseulated and given sterandryl to induce
BPH model. They were given relevant medicine intragastrically 1 h after administration of sterandryl, onice a day, for consecutive 4
weeks. Sirius red and Masson staining were used to detect the precipitation of collagen'in prostate; immunohistochemistry was used
to detect the expressions of prostatic type [ collagen, FN and E=cadherin; BLISA assay was used to determine the levels of SOD,
GPx, MDA, EGF and VEGEF in prostate. qPCR assay was used to detect the levels of miR-21 and TGF-8,. RESULTS: Compared
with the sham operation group, the prostatic, eollagen was accumulated; prostatic index, the expression of FN, MDA content and
levels of VEGF, EGF, miR-21 and PGF-B, were ineteased (P<<0.05); the expression of E-cadherin, and the activity of SOD and
GPx were decreased (P<<0.05). Compared with model group, the precipitation of prostatic collagen was decreased; prostatic in-
dex, the expressiontof [EN, MDA~content, the levels of VEGF, EGF, miR-21 and TGF-f, were decreased in flavoxate high-dose
and low-dose, groups (£<<0.05) ; while the expression of E-cadherin and the activity of SOD and GPx were increased (P<<0.05).
CONCLUSIONS: Flavoxate can inhibit BPH, the mechanism of which may associated with down-regulating the expressions of
miR-21"and TGF-f,, inhibiting oxidative stress and angiogenesis and improving epithelial-mesenchymal transition.

KEYWORDS Flavoxate; Benign prostatic hyperplasia; Oxidative stress; Angiogenesis; Epithelial-mesenchymal transition; Rats
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TR A 52 i A FMILAR
1 #
1.1 =8

BA310 S i (i s B0 1Tl 22 o el Sl A BR S | 5
ABI Stepone Plus SZH 5% 5 1t B A B F b (qPCRO Y (£ 1]
I A RGN W) 5 3K15 B0 ML (R Sigma 23 7], 802
1%:8.2cm),
1.2 #R5iH

LR ETIRES 1 (G-I £ 25\ A3 B R, 315 :20150301
M AR 0.2 ) s TR BRSBTS i (R 2o A PR A
511508221, HiA% 1 ml: 25 mg) s RARALL1 YL 475 CGHL R
WA= YR A BR 2 ) s Masson e £ 570 (BR i DL R AE WA A
BN D) 5 e 4LAI R £ (F1 22 Dako 23 w) 5 B A AL M (L i
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(SOD) A& e H Bk A AL (GPx) F N 8 (MDA ) il & (5
SR TR T ) s B A K 7 (EGF) FMAS N i A=
KT (VEGF) BHBE AR W [ (ELISA ) Ml £ (il i+ f o
WA PR 5 oAl gl
1.3

SPF %% SD KK, & /KT (200 +20) g,6 JE4, Iy T4
Bl K222 s O, S8 IES R SCXK (%55)2010-0009,
SIS R TIRE (22 £3) °C IR N (50 +10) % Jo-0d 1At
(12 hJEHE: 12 h 2RI RS R 7%, A iR E .
2 FHik
2.1 &R HE5%H%

BUR BT ARV BosU 52 3 2 3, TR 1S 8 K BB AL
53 kg 55 T8 2 R A R T o5 L IR 4 4 (80,40 mg/kg) , FF 4 8
H 58 RRBATIRTFAR (WIJFIE RIS RN 4E 5O VE B TR
20, BT AL 25 40K B K ih 10 mg/kg Y PR IR S (7% T
B ) 175 5 BPH L8 BT AR 4 K B ih SRR B T i
HAES L hIe , 25 252 R R0 501 i AH R 7 2 119 25 R DR g [ o
e 7] Tk A 2 TR T R 7S I PR 11 IR F 504 (0.8 g/70 kg ) 38
T A AR B e B T AR ], AR R R 2K R g SRR
A K AL 25 4 ]
2.2 BIFIRRIEEATEC

2525 4 TG REBER R, 2 B A4 IR AL 2L R o Je T R
GIREFEEL: W5 A5 E = 1050 M 0 & (mg)/ R BT & (g) o
2.3 BIFIRRIEEFE N ER

S 4 B 40 %, A B0 2 20 ) R e SRR BT A
Masson 4e {6 J5 55 N WAL T F IRl 2R TR I 0
24 HEHAKKN

TPUHR A3 i 4 PR 22, 38 o G e 2 AR A i 4 AR T 7R
5 2T Yk % 285 11 (Fibronectin, FN)FI | 2555535 45 1 (E-cad-
herin) ik .
2.5 BIGIRREAL BRI & A ALK SE A

47 B AR A 1 K S 38 2 G 21 41 rp BodE fe i SOD Al
GPx TE 1, LA B g it ad %67 T MDA B K T PEAT . i1
PR IS A 1 03 A ELLSA Y Kl 24 H EGF #1 VEGF 7K
VAN . B 2H R SR 1 AR 2 R koA 1 AR PR K S 45
10% M ZHZAEIP%, PR e MR 45 I3t 6 100 B 5 380 A5 TR ARG A
JVE 70
2.6  HT5I R/ RNA (miR )-21 F1%E4L & K EF (TGF)-p, 7k
SR

BB 68 1 471 I 4 245 B RN, BEAT 396 %5 555 i eD-
NA. 20 pl SR RAFE 1 pg B RNA 125 pl IRA T
17.0.5 ul i RNA FEIIF) 2 nl (4 ANTPs 1 1wl 305 55 1
WEEIKGESS s W SES500 35 0> 10 min 42 “Cx60 min 170 Cx
10 min, FfiJ5 20 wl (¥ qPCR LW AR R AL 4G 5 pl i) cDNA 10 pl
) qPCRIE-G 0.4 pl i L35 [ RN R U5 1 0, KB 45 5
FN B0 95 °C R 10 min 5 #E4T 40 NG, JE IR 4140
95 Cx10's,60 Cx20 sFI72 Cx20 s, AR IR AL 24
(el BRRY 14 7= Wik S5 8 BUE Fr s iR SR E0O 1R, LUBRT
AREFRIEKET—, &5 9 Primer 5.0 24 % it , FHrp
miR-21(92 bp) Y_E 51418 5 -GGGGCCTAGCTTATCAGA-
CTGA-3' . Fiif51 ¥~ 5" -CAGTGCAGGGTCCGAGGTAT-3' |
W S B 9 R 5 -GTCGTATCCAGTGCAGGGTCCGAGGTA-
TTCGCACTGGATACGACTCAACA-3', N £ H U6 (85 bp) ;
TGF-B.(219 bp) Fi#5141°M 5’ -TATAGCAACAATTCCTGGC-
GTTACCT-3' . N5 ¥ H 5’ -GTCACCTCGACGTTTGGGA-
CTGA-3', INZ AR T Il I & (GAPDH, 201 bp) .
2.7 FirFEFE
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K SPSS 11.5 F A X B HEAT I 25 0007, Bdis Lix £ s 3%
Ne P<O0.05FREFAGIE L,
3 &R
3.1 BISIARIEEEL

SR TFARL[(1.00 £0.14) mg/g] oAz, BERILH K FUFTH)
FE44[(1.96 £ 0.21) mg/g] B I+ (P<0.05), SR LK,
HERRWR P e AP 2K TS AR AR £ (1.31 +0.11) . (1.55 +
0.14) mg/g]HH BRI (P<<0.05)
3.2 BIFIBRALRIETIRER

A R 2 2P SRS 1ok AR SLZ1 R Masson Je (5
DI S e AR A0 20 T B SRR R i AP E M . SIFR
41 oA RV R AT IR SR R iR £, 1 RIS R GA
N, SAAIL A, R IR PR A | v 7 K B 4 R 21
J TR L, T A i SRRk 55 o 3 7% I B R T A b
W T RIS IR SRR ORI T BRI Ak . AR
BTSRRI 5 R AR B 4T Masson e (6 & DU 1, T B I3 ik
HI eI LI 2.
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Fig 1 Sirius red"and mmasson staining of prostatic sections of
rafs in each group ( x400)
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Fig 2 Immunohistochemistry plot for type I collagen, FN
and E-cadherin in prostate of rats in each group ( x
400)

3.3 HiFIRREH E-cadherin 7 FN Rik1ER

R BRI A i B - 18] J5 e 46 (EMIT) 38 o 4 93 41 £ A
EMT FHAEPE S 1 B AR 129 E-cadherin A4 k2 4 BUFI 1] ST bR
ICYEN (9 RIEBGORIEAN o G IRT AR HA, BRI R R
HiI 41 i E-cadherin 235 B .56 PN SRl ik, SR
A PR, R WR R AR | R 4R SRS i E-cadherin #21%
LI, PN A 2k giediifil . 2 240K BT8P E-cadherin
FIEN R B e AL P ULIAT 2.0
3.4 BUFIBREM RE B I B A IR S

ST AR P, AT 2H R B AT A1 i 41 4L P 1 SOD A
GPx 1% J1 3 W] 2 & ik, MDA 5 & il VEGF , EGF /K34 71 %
(P<<0.05) . SRETYLE FRAL, 3 R P K | 9 79 2K R 71 At
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21 21 (¥ SOD Fil GPx i J1 ¥ F+ 5 , MDA % it #l VEGF . EGF
AR (P<0.05) o £5-41 K LRGSR H SOD .GPx . MDA ,
VEGF .EGF K- [R5 R L% 1,
*1 HBAKXRETYIE D SOD.GPx MDA . VEGF . EGF K E
BRI R (v £5,n=8)
Tab 1 The levels of SOD, GPx, MDA, VEGF, EGF in pros-
tate of rats in each group (¥ +s,n=8)

A% SOD,U/mg ~ GPx,U/mg ~ MDA,nmol/mg  VEGF,pg/ml EGF,pg/ml
BFA4 79414708 1044411735 7014120 35211484  66.68£8.00
euikil JLAETTL 3740£643° 17.14%148°  8432£977° 190.89%10.25°

WEIREEICHIRA 42765604 59051825 15005114 6760591  124.88+1020°
WAPREGRAIRAL 60052728 70384930° 123541227 56364624° 98491 10.84°
T S EFARYL AT, *P<<0.05; SRUNYL AR, 'P<0.05
Note:vs. sham operation group, *P<<0.05;vs. model group,‘P<<0.05
3.5  HiI5AEH miR-21 #1 TGF-f, 7k FZ5 4k,

ERTF AR A, BRI K BT 4 R4 20 miR-21 Al
TGF-B KT (P<0.05) . SHETIZH [ , BETERIRERAIS | =551
B K UAT IR LH S miR-21 F1 TGF-B, /KRR (P<<0.05) .
BLHKEAFTFIIRH miRNA-21 FI TGF-B /K- HRHINES R 2 2.
K2 HBAXRBIFIEF miRNA-21 F1 TGF-p, 7k T894 M 45

B(x+s,n=8)
Tab 2 The levels of miR-21 and TGF-f, in prostate of rats
in each group (¥ ts,n=8)

bl miR-21/U6 TGF-B /GAPDH
BFAL 1.00+0.16 1.00£0.13
il 43410877 1.36+0.10°
ARG Al 3074059 1234011
BRI M A 2041047 1.10£0.08°

A SEFARYLES, *P<0.05; SRR Lk, “P<<0.05

Note:vs. sham operation group, *P<<0.05;vs. model group,’P<<0.05
4 iFig
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I EEARIC ) E-cadherin 55 Y 2R R FH ] SRR 104 FN S5 1) 3%
IEIAZ RFRIE" . AR, BPH ) & A 52 BRI SAR AH 4k
FE YT EMT 9 L [R] 045, I R P AT PN S8 1 ik i 1
BPH 2 UJHH ", ML T A AL RO S i i EMT
& A, miR A by 2 00 358 4% IR 98 174 T 22 4 A 4 3l 8
21~ 24 AT IRALIE , B— PP I REE gt S04k RNA, 2 5410
RE A AT EAMTRE, Kb miR-21 HA5 25 TGF-B,
G EMT VPSSR IIBE . 24 TGF-B, k1850 A, miR-21
B NG IT I AR UF EMT & A",

Z5 B TR, A S AT A i 41 Bt 4 2R AR g K T FR A
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SOD .GPx I MDA, ifiL 4= 4 % [H - EGF £l VEGF, EMT #5
e 4 E-cadherin A1 FN,, A J miR-21 Fl TGF-B. (/K- , 5% #
Tl W 6 71T R 1) 24 B FH AL o AR 9 45 SRR B, 2 DR TR Rk %
ARG RS2 5 19 K B BPH., HUAE FHHL ] 5 4% miR-
21 A1 TGF-B. 23k , 100 il S0P 1o 980 R 1M A7 A2k, 23 EMT A
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