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Effects of silodosin, adrenergic aia receptor antagonist,

on underactive bladder with diabetes mellitus
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AR adrenoceptor, adrenergic receptor, 7 K L} U U Z KK
DM diabetes mellitus, ## R J5%

1UP intraurethral pressure, JKi& N /E

i.p. intraperitoneal, &I & 5

iv. intravenous, # kN & 5

MBP mean blood pressure, V- ¥J il [+

p.o. per os, N &5

s.c. subcutaneous, & T # 5

SD Sprague—Dawley

STZ streptozotocin, A kL7~ h v
ZDF Zucker diabetic fatty
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PR D RAY #H R & BB RIS HIE 4 BT, SRR R & RIS R R oo [ A
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f Bladder
NA

Adrenaline B, receptor

=
o

Sympathetic nerve

Acetylcholine M; receptor

Parasympathetic nerve : ‘
ACh

NA
Adrenaline a, receptor

Somatic nerve

rostate

External urethral sphincter

Acetylcholine NM receptor
Urethra

1 Efferent pathways of the lower urinary tract. 16)modified

Afferent pathways and neurotransmitter mechanisms control the lower urinary tract. Parasympathetic
nerve release acetylcholine (ACh), which produces a bladder contraction by stimulating acetylcholine
M3 receptors in the bladder smooth muscle. Sympathetic neurons release noradrenaline (NA), which
activates adrenaline B3 receptors to relax bladder smooth muscle and activates adrenaline a1 receptors
to contract urethral smooth muscle. Somatic nerve also release ACh, which produces a contraction of
the external sphincter striated muscle by activating acetylcholine Nm receptors.
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BN, LAY ROFT 7 PEDATS FHREBIEM & MECHT SER%
FHCHEETETELT, BMRICBWTENL OE LG &% PIREEF OIREICHKK
RERTHBICRE TE TR, £ 2T, B ARIE RAEICE D PR EE %
LB L L, BEAFAO AwR BT EE 20 & A1 & OV T B IR B~ o 55 A4 g 25 38 R0 2
B, POBERIZBWTMEICEE LR WHH AwaR EHEE LT, va Ky
(1-(3-Hydroxypropyl)-5-[(2R)-2-({2-[2-(2,2,2-trifluoroethoxy)-phenoxy]ethyl}amino)
propyl]-2,3-dihydro-1H-indole-7-carboxamide) WA 7=, v K id, BEHFD
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F1E. BAREHERBETIL (ZDF Sy b)) 2B FEO0F Y
ECRAFHTIUNDEEDR

1.1 #% &

TS B s e D VR 1L, BEREFIR A O IMEIE Z i S5 2 U U EE MY &
JRIEFAZEZfERT 5 AR EEIEAA VWSO TWD D228 oy V=27 T —+
PLEFE D A F 7 3 TR K& OV R IR 1 95 bt 7 & oo A B8 0 M 85 bk 12 X 5 HE IR
gy O, TEFral) URFERPFESNZ R a—x TR, o E & O
DRI 1 D 72 & O AR BR R MERE M1 X D HEIR IR B (JREA) | SDICEIS A H v | RIS B
EoFELBEMRIED, VAF I E, NEREO T BF L2l o B RO R {E
MT 270, BRTRXZRra— LIV AHETE, L2rLAanb, AidL
IO hHEEELDOa ) VEBIEZ ) — P~ L LT, 2010 FEITPRAF TSI
DOHERFEEICKH T2 HEIT 10mg 205 Smg ([ZHI R I 7z 29, — 5 Tole K B bt
WZHED BEIRINEE ) OIS T, KMEORIEHFEMICHE - b T D AwR MK
U7 EVN DE AwaR ET TR MERGICED L AwsR ICHEMT 2720 1M
JEIRE TN ASND 3, ZOEICEZED QOL OB AN D . H iz 2RI O ®IR K
RO BTV D,

v Ry E 2 RO Aa R IER 3 T TATSZIRAL RIE I S BERESE ] (AW
BRTWVWD 4, va R U X FEREE (RIS, JRE. BEBESEE) B 2o fmd
% AaiaR ~BIRMICIEA L, BRBIE~OEER LRV L 2METD D, =
D—FHT, ¥a Ry rORIEBBER~OBEEDRICONTIE, REARAHLZANH
5. AwR WK L 2 U AEBMEREY O G IT. IRIEBBEEF T VT B
MEHhzHmSE, POREBEMZE TSI ZLICLVHERZLET D 3D, L
Mo T, AuR EE L a ) o227 7 —BHEEOHMIT., MIEBDIT L DHHEL
ENEHEI NI, 2227 5 —PHERLRORGELHEL TH KEKDE
EMEFET 22N AEE R, EMITKLDIRAMEHORBICORN D EHHFIND,

ZDF 7 > MiE. B hO 2 BERFICEIZMAH# T 07 4 L EHRELZ R L, DIER
DFEBEDPIESCOREARBEIERRBET L THDH D, LnLeMRns, ZDF 7 v b &
AW ToHERBERE O fEHT X OVFEW B RICBE T 2901313 & A EMTb it T,

ARETIE, ARBEFERBET LV ZDF 7 v N OPERBEO L & % O Pk R
BARICEFET Ve RV UV EDAFIZIVOEMD L WIXHEED O PRI
WTHET L 72,



1.2 REE#M# - HiE

1.2.1 ZEBR#Y
ARFRIEFy e/ KM LEOERGMMAZEZOFE - KBE2H T, AHD
A RTA N> TER LS, KW TiX, ZDF 7 v ~ (ZDF/Gmi Crl-fa/fa,
HePE) KON Lean 7 wv ~ (ZDF/Gmi Crl-lean, HEPE) 2 H L7z, EBREB®ITH AT
¥ LR - U N— (FE), BA) 2OA L, REESSE (RE 0 20~26 °C,
T © 40~60%) . FAHI 12 B[/ WEH1 12 B (BAH @ 8:00~20:00) 72 5 VT 3-5JC
fEORERI IS TR L, BB AR £ TR K O U [E 2 & BE (CE-2 AU [E B & B, H
K7 L7, HR, BAR) #AHICEBRS E7,

1.22 ERAEY
vu Ry 2 RAGKFERE (Fyb A ERLTE K, AAR) 20 b~ B
(RA 27 VT 4 7 HRERASE, ", BAR) Mg L7,
Bt AF 7 Iy (1%RIBK ; BEES, Ha, BAR) IV b~ UK THR
L7,

1.2.3 BEFRENREAI TE
30-42 DT v hE T L XY (1.0 glkg, ip.) THEFLZ, FEEEE. 7> FOR
AR DEREL L 72 Ml (10~20 pl) o7 a— R EELZ/NEML 7 L a— R
S HTAEE (ANTSENSE I ; i35 ®AERT. 588, BHA) ZHVWHIE L7, £TD%. 7
y FEEMEEL, BHAEFURLE, Boxmzh<zo, R oFLw
T =7/ (PE-10; HAXRZ by« T yFrYy o, WK, HAR) TREZ mA
MbA=alb—raryrL, BE»rbD0oREPHLL, OB, RIFL BT
— 7 JL (PE-50; HARRZ by« T o ovXx Yy REKRESIOCEELEZ, 17
—TNVETFEENLJERN T VAT a—H%— (DT-XX; AUy AT 4L - ¥
¥, B, BAR) R OA v 72—V 3 R 7 (KDS-100 ; =S HT Mk . B AT,
HA) ([CHfe Lz, ERIBEIRICIE, BRERGOR/ICI=a—VERE LT,
Fiik., B EREALICEEL, D NT7 AT 2 —H — (Type 45196A ; NEC
S0 R, HAR) ICEER LEERRD v FHhIcHE L, EREEZRE L, BEMA
[ —EHE (6 mL/h) OAEBAEHEK (REAEE; RERIETY, 5, BAK) &
P AL, R ZFR Lz, BEAER SR EIZRELELEE (Power
Lab ; ADInstruments Japan, % &, AAR) KON ExRHEHFICTRHEZE L (K
2), WIMEANTEEE (Chart 5. Version 5.5.5 ; ADInstruments Japan) (Z X ¥ . HEJREhRE
NI A= =L (K 3), RS —UREELLEHZEDEEE L, &5
At OHEREIEOME 2 T i L7z,
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Measurement of

Measurement of
bladder pressure

X 2

urine volume

Transducer amplifierl

0~— Urine

T

Mechanotransducer |

|Transducer amplifieli

Recorder

uroflowmetry in the anesthetized rat.

A polyethylene catheter was implanted into the bladder through the dome. Saline was continuously
infused into the bladder at 6 mL/h to induce the micturition reflex. The catheter was branched and

Analyzer

Schematic diagram showing equipment required to perform cystometry and

connected to a pressure transducer to measure IVP. MV is measured by a fluid collector connected to a
force displacement transducer. MV, micturition volume, IVP, intravesical pressure

x 1

List of the urodynamic parameters indexes

Term Abbreviation Explaination
micturition volume HER & MV -
micturition interval HE PR T T MI -
bladder capacity Ji G 7% & BC infusion rate

X micturition interval

residual volume R & RV BC-MV
micturition duration HE PR R 1 - -
bladder voiding efficiency HER 2 =R BVE MV/BC x 100
average flow rate 2B PR R R Qave MV/micturition duration
maximum flow rate PN Qmax -
intravesical pressure ez e N JE IVP -
intravesical pressure at Qmax | f K JR it =& W 122 ik N £ - IVP at Qmax
urethral resistance R T - IVP at Qmax/Qmax?
detrusor contraction velocity | kR #h UN #f5 3 B Vdet -




40 - 40 - Maximum IVP N Y IVP at Qmax
Q ’/\
Intravesical pressure E
(IVP) <
0- 0-
Maxinium detrusor contraction
D 6 6 - . velocity (Vdet max)
@)
Detrusor contraction E
velocity S oA 04
0.6 0.6
Micturition volume ZEI/ MV
MV
(MV) o o
Micturition duration
V2 Maximum flow rate (Qmax)
0.1 0.1
Flow rate 3
3 10s
0 0
1 min
3 Schematic representation of the urodynamic parameters.

Saline was continuously infused into the bladder at 6 mL/h to induce the micturition reflex. IVP and
MV were continuously recorded on a waveform record system. Using a waveform analysis system,
urodynamic parameters were measured. Urodynamic parameters were IVP, MV, Qmax, Qave, Vdet max,
IVP at Qmax, BC, RV, urethral resistance and BVE. BC, bladder capacity, BVE, bladder voiding
efficiency, IVP, intravesical pressure, MV, micturition volume, Qave, average flow rate, Qmax,
maximum flow rate, RV, residual volume, Vdet, detrusor contraction velocity

1.2.4 T—4% 01
F— AT E T ERERE TR LT, 2 BB olEX Student's ¢t BREZ T - 7=,
Mt Aa B, p<0.05 & L7,



1.3 #ER

1.3.1 ZDF 5 v b @ — %K 88 & #F iR 1% 88
ZDF 7 v PR OZOXBEY TH D Lean 7 v b OIRE, M FEE & OB bt E & %
# 21Z/"9, ZDF BEDOIKE (4419 £10.5¢g) X Lean BEDOZ L (4159 £ 6.2 g) XV
HLEN o T2, ZDF BEO M IX 615.7 £ 38.2 mg/dL TH 0 . BERFIRENHER I I
72, ZDF BEDOPEME & (0.271 £ 0.008 g) 1L, Lean #EDO Z 4L (0.104 £ 0.004 g) LV
b EfEIC o T,

* 2 Blood glucose, body weight, bladder weight in Lean and ZDF rats

Subject Lean (n=7) ZDF (n=15)
Blood glucose (mg/dL) 127.0 £ 4.6 615.7 £ 38.2%*
Body weight (g) 4159+ 6.2 441.9 + 10.5%
Bladder weight (g) 0.104 £ 0.004 0.271 £ 0.008**

Data in the table represent the means + S.E. *, ** Significantly different from the Lean group at p <
0.05 and p < 0.01, respectively (Student's 7-test). ZDF, Zucker diabetic fatty

Lean 7 v b & ZDF 7 v P OREWRBEMANEDO LB Z K 412, HHYEIRERERE
Mmofa#k 3 12773, —E®EE (6 mL/h) THBE AR Z BN ICE A L2,
ZDF 7 v N CIIHEIRBIBR OIE R N Bl S 4vic, ZDF 7 v b Tld. &4 O HE R KA 23
FHREINTEH, BIRIIERERED 80%LL Lic/kh v, ZTO%OHERMRESEMEL -,
ZDF BEOBEEA B, FIRE. REEIIE Lean HEOZ RO XLV bEEE R -T2, —
Ji. ZDF BED PR |, e RIRWE R, VBRI R H R PEIR 5 DU H E K& OVHE IR 2 ==
I Lean BEDEN D LV HAKME & 72 > 72, ZDF #f & Y Lean B O fix KFEMNE XV T
b FREROME & 72 o 7223, ZDF B 0 fie K HE IR i WA BE IR, 2 ALITfE D i RIR
TE 38 IR 05 JOE N 1 @ i & e o T2
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504
IVP
(cmH,0)
ot
Saline infusion (6 mL/h)
1 -
MV
(mL) 0. ‘ 2 min
(B) ZDF
0. yYvv v
IVP
(cmH,0) e
t
0~ saline infusion (6 mL/h)
1 -
MV
(mL) 0. 2 min

4 Typical cystometrography recordings in Lean (A) and ZDF (B) rats.

Saline was continuously infused into the bladder at 6 mL/h to induce the micturition reflex. IVP and
MV were continuously recorded on a waveform record system. Using a waveform analysis system,

urodynamic parameters were measured. IVP, Intravesical pressure, MV, Micturition volume, ZDF,
Zucker diabetic fatty ¥ : micturition reflex

= 3 Cystometric parameters in Lean and ZDF rats
Parameter Lean (n=5) ZDF (n=12)
Maximum IVP (cmH20) 439 £4.2 503 +£3.5
Vdet max (cmH20/s) # 5.11 £0.23 3.25 £ 0.45%*
BC (mL) 0.80 £ 0.08 4.33 £0.44**
RV (mL) 0.28 £ 0.02 4.05 £0.42%*
MV (mL) 0.52 £ 0.08 0.28 £ 0.06*
Qmax (mL/min) 5.57 + 0.86 1.49 £ 0.22%*
Qave (mL/min) 2.98 £0.52 0.73 £ 0.13%*
IVP at Qmax (¢cmH20) 35.6 £2.1 48.6 £ 2.5%*
Urethral resistance ® 2.01 £ 1.11 78.45 £ 32.45*
BVE (%) © 63.01 + 6.43 6.77 £ 1.36**

Data in the table represent the means + S.E. *, ** Significantly different from the Lean group at p <
0.05 and p < 0.01, respectively (Student's ¢-test).

a) Vdet max: Maximum detrusor contraction velocity.

b) Urethral resistance: IVP at Qmax/Qmax>.

¢) Bladder voiding efficiency: Micturition volume/Bladder capacity.

BC, bladder capacity, BVE, bladder voiding efficiency, IVP, intravesical pressure, MV, micturition
volume, Qave, average flow rate, Qmax, maximum flow rate, RV, residual volume, Vdet, detrusor
contraction velocity, ZDF, Zucker diabetic fatty
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1.3.2ZDF Sy MIZBEIFTEHTO ROV ECRFITIUODOEHRBEICH T HEBEM
S
ZDF 7 v FOHRBERIZEOMICKIET I R eV AF I v Zho
MR EMEDOHDREZK 512777, 7 R (0.01 mgkg, iv.) 1L, #&
BRI U Tl KRR e OV 35 JR 38 2 900 & & B KB e N E & OV KR it
RIFEMNIEEZIK TS, PAF 7 I (0.3mgkg, iv) ZEEGRIICHE L THRK
JE IR PN FE L e ROBR U 3R IRE B e PN JE K OVl RBEJR A AR I B8 2 B H- S8/, vm R
2 (0.01 mg/kg, iv) &Y AF T I (0.3 mgkg, iv) OOFAEE L. FERETIC
B U Coe RBEBE N E | B KR U S8 W J e PN TE L Fe R HE IR A WG T8 . e KR I 56
FHREEE, ERER ORI EL LHIE, 20— F T, BREXOERS &
WA ST,
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X 5 Effects of silodosin and distigmine and combined effects of these drugs on

urodynamic parameters in ZDF rats.

Data in the table represent the means £ S.E. of 4 -7 animals. *, ** Significantly different from the
before value at p < 0.05 and p < 0.01, respectively (Student’s z-test). Each parameter before and after
drug administration was estimated from the average of three repetitive series of micturition for silodosin
and from a single micturition for distigmine and combined of these drugs. Urethral resistance was
calculated using the following formula: IVP at Qmax/(Qmax?). BC, bladder capacity, BVE, bladder
voiding efficiency, Dis 0.3, distigmine 0.3 mg/kg, [VP, intravesical pressure, MV, micturition volume,
Qave, average flow rate, Qmax, maximum flow rate, RV, residual volume, Sil 0.01, silodosin 0.01 mg/kg,
Vdet, detrusor contraction velocity, ZDF, Zucker diabetic fatty
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1.4 B

PERBEORE L., BIMET NMICE T DR ERESLEY OFMIZEL < OHF
WwmAEeRtT s, ZNETIZ, AAVECVERAMZLBRIEKRT vy hET AR T ==L 7
Uy (AwmR EENE) I X 2 MtH D AEE LE Y b OHEREIEE ~D AoiR JHEHZE
DIV STV D 90D Z N 6DOREET VL, FICHEERICER L
fRATIC WS, — . BERFEICHE S SEIRIEE ~ O Y O R % 74l L 72 & &
X720, 22T, RKETIE, BRFETTALVEPWOHRBEHLEICKITT e Ko
VEDRFITI VDB IZOWTHRE LT,

ARETIL, 30~42 D ZDF 7 v M& MW/, ZDF 7 v ME, @& 8 HisE T
it FERE R S HBL L, Z 0% 12 Bl E TITH S 272 @R REIZH 2 6969,
ZDF 7 v b CIIHERIFRIER K 4 » H CTHRE IS B R 3R O« 38 B fx 8 5 T
PR 2 79, KREBRTHWEZ ZDF 7 v ME., BRAE X OERIRE&EO&HE & PER
LR KRIEE . R e R PR IR 5 DR L K OHE R 2 R o R 2 7= L7z,
INOLORRNL, 30 BB Lo ZDF 7 v A RIEEEE O FMICH WD Z L &
L7,

v Ry vd ZDF 7 v N O R REEMANIE & f R IR 5t 38 8B BN E 2 380 S &
MO RIRTER K O EYREE L2 ER S 70, & R R0z IR KE O fE & R 1
ThHV., @A AV CIENER S F, A2 E B HRIREITH Y . Az R
WO N ORETTEICIY, THREBERPHATL2EELLNLTND 49,
STZHEEGH%ABHAD T v MiZBWTH, @l & AR OMIMRRD 5 TWD 7Y,
INLEBESTDHE, ZDF 7 R T, Yu Ry ® AwaR EEBEA %22 L CHi
SRIERIC K DIREMENEM SN EHEIND,

STZ Z v b Tl e IDGHE RF 0 IR 18 BT M OV i il o il R B A (T PR 75 & 42 U T
WD EDOREND D 7D, BRFIE 2 BPEIR N E T /LD Spontaneously Diabetic Torii
Ty MZEBWTH, BEROEOIEMEIR T & JRIEMEHEEOREI SRR I T
57, LnLAans, EESWEZH VSRS, v u Ky v ORISR~ F 28R
PR T X oo RIEMBEKEICH T2 m Fy O R 2 A TIEEEMNH Ok
TV,

VAFIZIVITELEY PORHBERERGERICENTTEF AL a Y o HHF
T CRERGFWICHEIRF O H 2RI E 2 7, YRAF 7 IV TEFELVE
v M E WY RBIERE TIE. BRRIREHRBERANEO LARRDOLNLDH O
O, REFHUHO=aF o 7 FLral) v ZREEZNLEZRENED EFH O 7
W, ERELOCRBEFEOLEDRD SN TN 7, STZ v MZBWTH, ¥
AFTIVEGICIVERBNELEFLZPRBOLNAD OO, 0O E &R CIX
PERBEDWOTHHWENDHD 79, VAF 7 I VEBEKRICHEETDILAD Y UHT
tFLa) URFEREREFNBCHFET 2 =aF T EF L) UZHEED
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MEICAERT L2 LICED, REZNMEELZLETHR~ODREEH S D
AEEERS D, KRETH, PAF 7 I 0F, RARBMRANIE. & KR ISR BN
JE R O e R HE JR A7 IO 3 2 N S 872 b 0 DR R B 1ERIE S o 72

YRRV EVAFIICOAELG T, MEDOEMEL XY bHERE, FE
JRE, BEELROCHRDEL L E L, AETHVWEZHETIHZ, Yo RV UH
M H T, RRBEMNE & B RRBERBEHRANENBED LIcboD, YRAF I3
YEDOPFRABE T LT ERLE, TNODORELD . AwaR HEHFEE Y
A7 7 —BHEROIAEG L. T T ORA T 55U E A & IR 8 g 17E
ko, BERBEREA S ES DL 2 ENTRBINT,

B R R BRIC B W T IRIE BB O RMIC T, AwR MR E 2 U U EEISE L o ff
AEGERZENZTROEMBELGE IV A THL EREESRLTWD 39, KETHD
NIEARERENS, AwaR EWIRE a2V v 27 7 —BHEBFBROOHE I, IKIEEEE
PEIERICERTH D EWEE N5,

1.5 /ME
ZDF 7 v MIKEBBEMRERZZEL, v Ry EVRAF 7 I 0 BEME I
ZDF 7 v F ORIEBEIUER 2 dE L, MEDOHHK G, BlKRL5THELRL
DRV bEWIRESIREMHETEDL L AR L,
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F2E MHETEESY MZIHEFTE22O0FSUVRUISEDILDOT
OJ7A4IILEEYFRERBETIVL (STZ 5y b)) I2HITSW
EMDARENR

21 %8

RSB RERE DRI I, BEMFE A OINMEALHMSIEDL VAT 7 I o H
X a— )L EREAEZHRT D5 AR ERIEEZ T W STV D 1721028 Ag R K
HKTHHAZ AT R T 7 FED L, vu Ry SRz AR REE S fE 5 Bk
REEIZHNLNA TS 40, 75 U/ iE, 1999 FIC TS E T b g R M B b
O PERINEE ) OBEE TR AT Sz D, 2022 FERFA T, UTEUILIE, FAET,
O PEREEREEICEATEZME O AmR ERTIR TH 5 22, T O AR F X
RETHLIZN, VI EVCARHNRUSOMBICBIER T2 2 22X b . PR
REMEEZEM T 5 LHEEND, UIE VAT, KMOLEIREEMICESS BIE
FE L TRRBENN, AHEOMKEB)EE D33 2 IR B EHE R ITRZITHS

ZER TR,

UIZEVAEE 1RO AaR ERETHY | KEMEICEL BB T D5 AasR &
BINZHR . JRIEKR OB = A EICHB T 5 AwaR O F 2842 9, —FH, v
2 Ry 3 2 D AR HERIZE TH U | AaiaR (2 WSR2 R 3 72 O 16 B8R #)
FE~DERNDRN EE2EMET D D, WThoRY S REMEER 279 49,
OMBIXHEET OB LN LOTH D, TO—F T, MHEEHEHAVEZIR
B AR ICET 2 BFHEIT b T v, RIEEIEE B XS LRI RIE T DK A
BDTHY ., BIRE~DOZBELRA LRI EEND,

AETIE, vr RV eI LOMMEER 7 v hOREMBEERIZONT
et L, AFFIC, FARBE~OEELZHLPICT 200 MEREZITV, 3K
SERETLIHREEEYOREWOBEKIC OV TR L,

FH1IECTIIHRBERRBET LV THDH ZDF 7 v FEHWTHRE 21T -7, ZDF
Ty MIENEBY CORERFORBIEL 20 . MMET v MIWEBET L E L TR
EhTwWawy, HEEESYE A VZSEAS, AaR ERF IO FI IR~ O Y o ghH L
JRE~OZNEZHHT L2 LRBOTHLY, 2T, KETIH, KEBHHEKO
WRICPLH SN D STZ 7 v b SODOMEMEE Y 2 v, BE IR 5 AR TE B I9E Dk (2 67 2
Ta R ETTEDILDOIEER R AL 2,
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22 REEMH - HE

22.1 ERHY
ARFRIEFy e/ KM LEOERGMMAZEZOFE - KBE2H T, AHD
TARTA /- THEMLEZ 9, ERIZIZ, BARF ¥ —L R - U= bHEA
L 7= M Sprague-Dawley (SD)7 > b & H W7z, SEERE I, IEIEE L4 QRE -
20~26 °C., MJE : 40~60%) . B 12 e[ /W53 12 Mg (W93 : 8:00~20:00) 72
B ONT 3-5 PLfi D REERIVIC T L, BRBH AR £ CoK M OVEE 4B [H TE & BF (CE-2 B [
BE, BAZ LT) ZABICEREE7,

222 FERAEY
ve R 2 BAKHFERE (Fy A KL LE) 2V b~ @R A 27 VT 4
7RISR RS Bl IV AMITE LT AL AT T ¥ (K.
AAR) KVEALL, 7= 7 I Zv 7 ~7T L RU »F (MO, USA) »
AL, HBEI FRY X, BELE7A V2 RMEMENIDHEALEZ, vIEY
NWER OB 7 = h 7 I3 AV b~ BRI, HBI NN I3 AEEEEKIZ
VsfR L. AR C v A R I AR L 7,

223 REBRNEAE
W@%ém%7/%%vv&/(ug&gm)f L7z, MEHIEFBIB L.
BERE & REZBHS B, RV F Lo BT —F (PE-50; HAXRZ b« F
A4 yF V) BBERESAORECHEAL, BRSEH CEE L, RENERE
FTERN 7 AT 2a—%— DT-XX; AV Yy MATFT oI Dy Xy a0, A
Y7 a—Ya iRy (KDS-100 ; EHTHEH) 2w T, RIENICERREKEZ 3
mL/h OME CRfFEA Lz, RENERLZELZKZ, T RFU Y (3 mgkg) &K
BREFARNLREG L, RENEZ EF S, RENEEZTT 7% L THEE R
L& (Power Lab ; ADInstruments Japan) (2 CEfrscék L7=, I FRNU &5 10 7
#%izv e Ky (0.0001~0.03 mg/kg, iv.) £ 7 7Y (0.01~3 mg/kg, iv.)
ST EICHEBBEICITERES L, BRWEOReHEL&K 5 L5 0%, 7
¥ (3 mg/kg) HRBREARNICES L, 5 oM., RENEEZBELE, £
D%, BERER2ORMLSEDHZ EICXVEMERIIESIE T,
%%%&ﬁm(\%%)/%5%)®ﬁ WEZ 0%& Lz, 7= b7 3 8
HBRICRENEEZIERT S E, ZORRBIEDZ 100% L L, #HBRE®R L% ORE
NIEOIER FIX, 7= b7 IV THERBINDIDRRKIRENER TSI 5 H75HE
THRLE, HERISEBRE vy N T2 &, RERFZMET TIE. RENEZ 30%IK
TSEL2LT7=2V FPIIVHERTORRKRENER TS 50%E FoICMHYT 5,
ZIZT, KPR EFMTH2EELE LT, I FRY UV ESICEDRENEEZ 30%(K

771

EIVE Y
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TSELIEYORGHEL L TIDsofEZ W,

2.2.4 MBI E
3 HEBOMMETER T v hE T L X2 (1.5 g/lkg, s.c.) THEFL7Z, 7 v b o SEE)
IR & 2 i 2 A I E Lo, #BRIE A 30 o Ic B EIc TR E LT,
BERGEICBWIBEINTERRD R L, BERTOME & iz L, MBP XL F D

XCTHRM L,

MBP = $ii 5 ] ifn £ + R [USHE 39 i = — PR sk fn = 1 73

PRI B 5o DO MBP % 100% & L., #ERIER 5% OME L T LD MBP IZXf 7
HEHAETELE, ABKSHEBEZ 7y b T2 &, REREMET I, FHM
JEZ 20%8 F S5 L HBRIEORKRMTEKRT 2D 50%CHET 5, £2 T, EY
IR EFM T AEEE LT, FHMEE 20% K FEE 28 oG HAELE LT
EDyo fE 2 H W 7z,

225 ETILBYMIER
6 WlH OMEMEIE R 7 » M2, 0.03 mol/L 7 = > BRIk (pH4.5) IZ¥AfR L 7= STZ
% 50 mg/kg RN E G Lz, R Z v MCIE, 7 = VBEHRO 2 &G L
7o STZ# 5% 8 HE I, /NWHEMNX 7V a— 253 E (ANTSENSE 1T ; ¥ 55 fu
1@%)%ﬁﬂ\f%ﬁ@@ﬁmwﬁﬁ%@wﬁbtoﬁuﬁﬁﬁinnQMLELt&@<ﬁt%®
ERERFE L CERBRICHEM L, 7y MIKEE MBEMICESNT, BEoT Lz,

2.2.6 EYULE
TE

MmEEMEREEDOER (STZHE 5% MEH) . HEHK FTICTREBER T (2ML4 ; Alzet,
CA,USA) Z@xE L, £WiT, REEFRN 7204 LT, 4L T&RE ST,

Age 6W 14W 18W

Time after STZ treatment O|W I | | 8W 12w

1
STZ administration T T
Grouping Urodynamic study
BBF study
6 Schedule of drug treatment and various measurements

Six weeks old rats were treated with STZ (50 mg/kg i.v.). At week 8 of STZ administration, rats were
grouped by blood glucose and body weight and treated with silodosin (0.3, 1.0 mg/kg/day s.c.) and
urapidil (30, 100 mg/kg/day s.c.) for 4 weeks using an osmotic pump. Voiding function and bladder
blood pressure measurements were performed at week 12 of STZ administration. BBF, bladder blood
flow, i.v., intravenous, s.c., subcutaneous, STZ, streptozotocin
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vnkvyw&ﬁﬁi&bf\—H%t@olitmamwmmwwwﬁﬁﬁ%
RE L, AMEICETL, EFREOMFPIEFEM e F U RETZEZLE
AU 3.78x10710 e TV 1.13x10° mol/L &HEE SN T WD, ZORETEKHABRIZEIT S

W oEKAER e RUVIRBED 1.43x10°mol/L IZMHY T2 7, oI EY LD 1
ARG EIT, Yo FYroRENECKT H5HDRICHE S, 30 mg/kg/day kT
100 mg/kg/day & L7z, [AERIC, EEFHBELXOMREICIE, BEERN 720 L TA
Vv R E 4B R T ERE L,

2.2.7 BBt I R E
STZH#EH5#% 12 MHIZ, STZZ7 v h&2 U L& (1.5g/kgs.c) THE:LZ, BEIE
TR TV, Bt @EHSE, 18 Y=Y T =T AR THMALERNICHE
L., BN &2 2212 Le, BBt 2 Omegazone laser speckle blood flow imager
(Omegawave, HHF., HA) ZHWTHIEL =,

2.2.8 HEFRENREAITE
B O EH ., FREBBEORELIT>72, 7 v MZMWEALIZEE, IS
éﬁﬁﬁ%%%ﬁ&l#ét@@%y7l%75yﬁyf(m%J%;%W%M)
KOsk D DT-4812 L h T v AT a—H%— (HAXZ by - T 4 F 2V
Y WM T =T AR L, FREIX T T AT v 7 — Y FICHEE L7z GF-
300 7 VXA VR (A&D. Hat, BHA) ZHWTHEIE L, BRNEOREIX, B
JRIEIRE DK 20 37D KO ICABREKEZEALLEZ (EAEE, EF 7 v b 1-3
mL/h, FEJRW Z > b 1 6-24 mL/h) . BEMENE & HEJR & 1T Rectigraph-8K (NEC =3¢)
ZRWTHEKBAICGEEER Lz, KEBRTIE., BHNE. R &K OKIR & 2 M
HAERE L LTz,

bladc(ie‘r‘\‘

urine (}O

Saline infusion—

Pressure Transducer

I Transducer amplifier Digital balance

Recorder

7 Schematic diagram showing equipment required to perform cystometry and
uroflowmetry in the anesthetized rat.

A polyethylene catheter was implanted into the bladder through the dome. Saline was infused to achieve
a voiding interval of approximately 20 min. The catheter was branched and connected to a pressure
transducer to measure Intravesical pressure. Micturition volume was measured using a GF-300 digital
balance.
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229 T—H20E

T 2R E A ERRE TR LTz, #EHMEATIZ. SAS version 9.3 (SAS Institute,
NC,USA) ZJHWTENi L7, Bartlett i€ THOMZ R LIS EIT., — ol E D #
SHTENZ A MU w2 Dunnett % 8 R E THEEHEMNT 21T o 72, Bartlett 1 & T %
TR REN2WEGEIE., /2 237 A MU v 7 Dunnett % 5 LR E CHEHENT %2
Tolce 2HEMOEEBIT, FREIZ XY 2HAE LW AL, Student'st B E 21T -
oo A ELIRWEAIL., Aspin-Welch's ¢ #RE & W THEHENT 217 - 7=, #
A EMEIL P<0.05 & LT,

PRIE W E OIS % 2 Ml fE 8 2 1Dso (mg/kg) TREAR L7, i & BT 1E A I
EDjo (mg/kg) Talfli L7z, WO THEHIRE ~ ORI T F ) f £ EDo/JRE N E
ID3o & L 72,
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231 HES Y FIIHTEILARSURUDSEDLOTOI7A)L

MEPEIER 7 v MicB D5y r KUY EQRY T E DL RENEMEER L mE
BWTFEHAEZM 8 XU 9 1273, I RRUVIRENEZ EF S, WEDITH
BERANICENZE TS, MEYORKRKETIENOEASWIE, £ 60%TH 7.
MY E b HBERGFWICESMEAZRTFTEEZ, Yr Ry RO 7 EV LK
LB MEORKIETIERAOESG WX, TR ZENH 30% &K T 40%Th - 7=,

(A) Silodosin
50
IUP M
(cmH,0)
0 2min
° A A A i \ A o
Midodrine 0.0001 0.0003 0.001 0.003 0.01 0.03 Phentolamine
Silodosin (mg/kg i.v.)
(B) Urapidil
50
IUP
(cmH,0)
0 2 min
o A A A A A A o )
Midodrine 001 003 0.1 0.3 1 3 Phentolamine
Urapidil (mg/kg i.v.)
8 Representative recordings of relaxant effects of silodosin (A) and urapidil

(B) on midodrine (3 mg/kg, i.v.) -induced increase in IUP in anesthetized
female rats.

Ten minutes after midodrine (3 mg/kg, i.v.) administration to normal rats under urethane anesthesia,
silodosin (0.0001-0.03 mg/kg, i.v.) or urapidil (0.01-3 mg/kg, i.v) were administered every 5 minutes
in a dose-dependent manner. Five minutes after the administration of the highest dose of drugs,
phentolamine (3 mg/kg i.v.) was administered. IUP, intraurethral pressure, i.v., intravenous
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100 4 —s—MBP r 0 100 4 —o—MBP r0
—o—IUP i 1 —o-1uP

%0 1 L 20 %0 ] L 20
= 80 | s o] 3
o La0a & 1 - 40 o
g 70 2 = 70 - 2

60 - - 60 60 ] - 60

(NN BSNERNS By, F et 80

0.00001 0.0001 0.001 0.01 0.1 1 0.0001 0.001 0.01 01 1 10

Dose (mglkg, i.v.) Dose (mg/kg, i.v.)

9 Comparison of the effects of intravenous doses of silodosin (A) and urapidil
(B) on MBP (e) and IUP (o) in anesthetized female rats.

IUP before the administration of silodosin and urapidil (after midodrine administration) was 0% and that
after phentolamine administration was 100%. The decrease in [UP after drugs administration was expressed
as the percentage of the respective maximum decrease in IUP. MBP before silodosin and urapidil
administration was taken as 100%, and the values after drugs administration were expressed as percentages
of the respective baseline values. Data are presented as the means = S.E. of 5-8 animals. IUP, intraurethral

pressure, MBP, mean blood pressure

MEMEESR 7> MlZB T 2R RV VKU IFEVLORIERRELZ R 4 1277,
JRIEWNJEICRT 5> m Ko d 1Dy fEIX 0.0011 mg/kg TH Y, 7T E YLD IDsg
£ 0.055 mg/kg D 1/50 TH o7z, FHMEICT H 17 R ® EDy IE 0.0048
mg/kg T, 77 E YLD EDj 0.034 mg/kg DFI 1/7 & 7o/, Yua RO FE
PR B ZBRME & EDao/ID3o TREA L7285 K. = R0 O FERIR B ~ ORI 1T 4.4,
UIETVALOFTHMIREERMEIL 062 Lo, Y ROy T EDLMIIHTD
FAEXHEY 72 FERIR B D BIRMEIX 715 Th - 72,

= 4 ED>o, ID30, and uroselectivity of silodosin and urapidil in anesthetized rats
MBP 1UP EDZO/ID30 Relative
Drug . a) . b) 30 selectivity
ED, (mg/kg, i.v.) ID, (mg/kg, i.v.) uroselectivity against urapidil
Silodosin 0.0048 0.0011 4.4 7.1
Urapidil 0.034 0.055 0.62 1.0

a) Dose at which MBP was decreased by 20% of the initial value.
b) Dose at which IUP was suppressed by 30% of the midodrine-induced increase in IUP.
ED, effective dose, ID, inhibitory dose, IUP, intraurethral pressure, i.v., intravenous, MBP, mean blood

pressure
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232STZS5 Y FO—BRELEVOFVUVRUISEDILOEE

STZ & 5-#% 12 WA ® STZ 7 v FPOKE, MM, HEEL e Fr kDD
TEOAEGREZNHICKRIETHRER 5ITRT, STZ B0 M BEMEIX 559.2 £ 14.7
mg/dL TH VY . EFHOZN (174.7 £10.7 mg/dL) O 3 fEThHo7/=, v u K
ARy Z eV ESGHICBNVTHLMEMEIETEMEEL R L, STZ HOKE (268.2 +
6.0g) IX. EFHEOZTI (308.7+9.5¢g) LV LKL o7z, EPpFHIZk v, (K
HERTEEZEBEBSNDIDBERIZCH 7=, STZEICEB T 2BEMRERE (0.213+£0.010g) (.
EFHEOZI (0.099+£0.004g) O 2FEThHhoTe, ¥R K& U7 EYLITER
HEBEICEB L2712,

%= 5 Blood glucose, body weight, and bladder weight of rats after 12 weeks of
STZ injection

Group I:fu::;;rals B(lgl(;cjdgﬁ;lcose Body weight (g) Bladder weight (g)
Normal-vehicle 13 174.7 £10.7 308.7+9.5 0.099 + 0.004
DM-vehicle 12 559.2 +14.7 """ 268.2+6.0" 0.213 £0.010 ***
DM-silodosin: 0.3 mg/kg/day 9 554.4£28.6 """ 274755 0.214+0.017 **"
DM-silodosin: 1 mg/kg/day 12 552.1+£28.4"" 294.8+5.4 0.223 £0.013 ***
DM-urapidil: 30 mg/kg/day 12 518.7+£23.6""" 290.8+7.3 0.213 £0.013 ***
DM-urapidil: 100 mg/kg/day 4 478.8 £11.9 ™ 302.4+7.1 0.238 £ 0.021 **

Normal-vehicle group received citrate buffer as a control for STZ, followed by administration of
Hartmann's solution as a drug control. DM-vehicle group received STZ, followed by administration of
Hartmann's solution as a drug control. DM-silodosin 0.3, 1.0 mg/kg/day group and DM-urapidil 30, 100
mg/kg received STZ, followed by administration of silodosin 0.3, 1.0 mg/kg/day and urapidil 30, 100
mg/kg/day. Drugs were administered subcutaneously continuously by osmotic pump for 4 weeks. Data
in the table represent the means = S.E. of 4 -13 animals. **, *** Significantly different from the Normal-
vehicle rats at p < 0.05 and p < 0.001, respectively (Dunnett's test). DM, diabetes mellitus, STZ,
streptozotocin
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233STZ Sy bITEITAHPARIURUVIDSEDILOHREREIZRT 5BEM

S

STZ#H 5% 128 H D STZ 7 v MBI 2 RBEAZK 10 L TER 612737, STZ
Behtk 12 B O STZBETiX, BEEA R (3.97+0.52mL) & JR&E (3.17+0.58 mL)
MEEBHOZTNLL XV b ZNENK 9265, M 1135 &R o7, STZ #E TILEME A
RE B AEE/MERERE) P 420020 BEREEELIRINT, ERZDIEL
STZ BETITIE 2> 7= (23.73 + 4.74%) , STZ BED LN % 2212 L 72 IR HE o i Bt 1. ¥7¢
1326.49+£0.56 units & 72 0 | EFHH O LD 31.55+0.80 units £ 0 HIKME & 72 o 72,
—J5. STZ BEDBEMNIE (34.39 £ 3.99 cmH.0) T EF B DO Z 1 (3525 + 2.46
cmH,0) & [FAERDE ToH > 72,

() Normal-vehicle (C) DM-silodosin 1 mg/kg

40 40

cmH,0

/o \
JWW Y 1 -~ I o
_/ fmin |\A/p '[ '

0 [ 1min VP
2 3 — . —
~l I ~ -
A A i i
MV RV MV RV
(B) DM-vehicle (D) DM-urapidil 100 mg/kg
40 40
. A
o 1 o f
i i Il |
gl ———— gl | \
[ i A i
o | 1min % o H| 1min Ivp
) p=) —
£ 7 E I /
~ [~ ~ |
A A e A A
MV RV MV RV

10  Typical cystometrogram tracing of Normal-vehicle, DM-vehicle, DM-silodosin
(1 mg/kg, s.c.), and DM-urapidil (100 mg/kg, s.c.) in anesthetized rats.

Normal-vehicle group received citrate buffer as a control for STZ, followed by administration of
Hartmann's solution as a drug control. DM-vehicle group received STZ, followed by administration of
Hartmann's solution as a drug control. DM-silodosin 1.0 mg/kg/day group and DM-urapidil 100 mg/kg
received STZ, followed by administration of silodosin 1.0 mg/kg/day and urapidil 100 mg/kg/day. Drugs
were administered subcutaneously continuously by osmotic pump for 4 weeks. Saline was infused into
the bladders of Normal-vehicle, DM-vehicle, DM-silodosin, and DM-urapidil rats at rates of 2, 12, 9,
and 9 mL/h, respectively.

DM, diabetes mellitus, IVP, intravesical pressure; MV, micturition volume; RV, residual volume; s.c.,
subcutaneously

= 6 Cystometric parameters in Normal-vehicle and DM-vehicle rats
Parameter Normal-vehicle (n=13) DM-vehicle (n=12)
BC (mL) 0.43 +£0.08 3.97 £ 0.52%%%
RV (mL) 0.28 +0.07 3.17 + 0.58%%*
BC (mL) / BlaW (g) 4.36 £0.70 18.26 + 1.94%%**
Maximum IVP (cmH20) 35.25 £ 2.46 34.39 £+ 3.99
BVE (%) 46.05 + 7.91 23.73 + 4.74*%
Mean blood flow per field arbitray units 31.55 +0.80 26.49 + 0.56%**

Normal-vehicle group received citrate buffer as a control for STZ, followed by administration of
Hartmann's solution as a drug control. DM-vehicle group received STZ, followed by administration of
Hartmann's solution as a drug control. Drugs were administered subcutaneously continuously by
osmotic pump for 4 weeks.

Data in the table represent the means = S.E. of 12 -13 animals. *, *** Significantly different from the
Normal-vehicle group at p < 0.05 and p < 0.001, respectively (Student's z-test).

BC, bladder capacity, BlaW, bladder weight, BVE, bladder voiding efficiency, DM, diabetes mellitus,
IVP, intravesical pressure, RV, residual volume
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STZ 5% 12 A ® STZ 7 v MZB T HHRBEICH T LI r NI
CILOERZK 11IZ7RT, ¥a R 1.0 mg/kg/day BE O 8 b2 & & OVF R 813,
WYRLBEBHOZNL XV A Lz, U7 EYL 100 mg/kg/day BEDOFEIR &iX, 3K
MARWEBEREOZTNL LY B Lz, o Ry v 1.0 mg/kg/day BEKL VY Z B 2L 100
mg/kg/day FEIZ. BEMEM R E (BEMEA /SN ER) TR S5 BEMEIEEL 2 Bl L
Too Teds . WIEEW I, HERR RS DEUCREE . BEIR 203 K OVRE BE fn R IS I L 2R s

> 7,
A B
5 1
4 3 -
—~ # —~
- 34 -
E E 2] |
O o > ’
m hd
1 4
1 4
0 0-
Vehicle 0.3 1.0 30 100 Vehicle 0.3 1.0 30 100
Silodosin Urapidil Silodosin Urapidil
C (mg/kg/day) (mg/kg/day) D (mg/kg/day) (mg/kg/day)
25 - 40 1
@)
P ~ 35 1
2 20 4 I %0 1
— 15 A [a )
m
2 i e > 20 -
- 10
E é 15 -
O 5. = 10 -
m 1] 5
=
0- 0 “ehice 03 10 30 100
Vehicle 0.3 1.0 30 100 ehicle é'l q — Urapidil
- - — ilodosin rapidi
Silodosin Urapidil
E (makg/day)  (mg/kg/day) = (mg/kg/day) (mg/kg/day)
60 - 35 1
50 o J_ °
2
40 - o
9 2 2
> c
< 30 - g5
i = >
B 20 35
o
S8
10 - 2w
]
[<5)
0 =
Vehicle 0.3 10 30 100 Vehicle 0.3 1.0 30 100
Silodosin Urapidil Silodosin Urapidil
(mg/kg/day)  (mg/kg/day) (mg/kg/day)  (mg/kg/day)

% 11 Effects of silodosin and urapidil on cystometrograms and bladder blood flow
in DM rats.

A~E: Effects of silodosin and urapidil on BC (A), RV (B), BC/BlaW (C), maximum IVP (D), and BVE
(E) in DM rats, as observed using cystometrograms. F: Effects of silodosin and urapidil on bladder
blood flow in the empty DM rat bladders. Data are presented as the means = S.E. of 4 -13 animals. #,
## Significantly different from the Vehicle group at p < 0.05 and p < 0.01, respectively (Dunnett's test).
BC, bladder capacity; BlaW, bladder weight; BVE, bladder voiding efficiency; DM, diabetes mellitus,
IVP, intravesical pressure; RV, residual volume
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AoiR WL, AIZRIERICHEI EREEORBE THEAIN TS, AaR 7
2 AT DOFEEL (012t arp : a1g) X, BYEDORIET 100:0: 0, LHEDRIET 90 :
0:10 THYH 3O, RIETOFMELFIE L TREALENL RV, ERLEHEET » b
LOWET » R D HEES 72 REEARTIE, AmR fFEI3 7 =1L 7 U U CTHHR X
DRI NIE, HEZ Yy bOZNOK 10%THD ™, KRELD, HHET vk
O AR EBN I L BEMNED EFICHT 51 K> o # % 1D 13 0.0011
mg/kg, iv. CTH o7z, M HFIEEFRZ2DZ OO, HEET v b IDso X 0.0010 mg/kg,
iv.THY T MEER CRBEOMEE oz, ZTHIE, BRIV ROREEZR OV RIEA
EOMBEBERICIIEENBE N L EZR LTS, FERBTIE, 7=2=17J T
BERENDREVFEMGINMG D BERT 5, TO/RR. REBHIA LF L. i)
FITM T T D& L2 7980, KRECTIE, HIRKEIC K D IREMEREOZLE DT
ZINLOEDOBEEBRF L TRV OO, AwR HEW 3R X 5 R 8 IR 31
ThbbREMERENERE COFRBEOXFBICHFLE T LB, &
BERYUDORERREEZ, vI7EVLOZALY B T BFEVWI ELRINT,
IV, BROS TIEREMEENEFRHETCLERTENZ R T, L
Wo T, ¥u Ry FRMmEE B E L7z AT 8~ 0 8O Db 70 KT ) 5
BEIE DIEIRIE & 72 B AT BEME DS R STz,

ve RNy ZAAnd s ROF T MEDAEO TET LK O kR BEEF )
SOEISE, B UL EH R W 4O, 2 a2m v ktyn Ry, #EIR
EELFOLMEICH L TERRaT7ORIMEELERT OO0, LMHICKHT 2 EM%
EERHE IR TR WD KHEORIEHEROREICHRE LTV 2N
2).80.82) w7 UL E BN AR AR KAE SN 2, A MR o wRe IR R DR L b i U A FE
OME— D ARERTFE TH 5 292, 77 ik, LHEREOKIEEREMICX LT
HERIERA T 2L EL, BREZHDIED 3, U7 ETE, AwR H#EFFEH
WKWIMAZTT FLr T Uy e /A EEBENSE e b= 5-HTia A KR AER z O
HEO D8, Ll R2nb, FAAr v ROy Ry v &tk o kR EEF
LTAHEDMEZRT L 2ELD L, EICT AR EWIEAN ST HEEXL DL, K
ERAT, VIV NLVICIO2WMEBREUENRDONTZZ LML, AET LOIK
BT L & L CoRAENRGETE T,

BERIF D 3 REPHED —D>ThH 2 KM MRREEFIC L D B ABMFRES . JERES
DFKEERD DD, xR PERFET v OPFRBEESBRESNTD, Hl 21X,
STZ 7 v b Clx, R EDOBEMRIBAER 2 & | BEIEA & & RIR EOHEM A2 T i &
T OARIE G MR B ~EAT T2 D8, RETH WL STZ & 5% 12 A ® STZ 7
v h T, BEMRANEZEL Lo b0, BHAEEERENERKLEZ, Zh
HOFERMNEG, STZ HG5% 12 8HO STZ 7 v b ZIKIEBBEMOFMIZH NS 2 &
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L L7,

ARETIE, STZEGHSHENOL VB RV rdHHr 0 v I V% 4B, BT
Fifede 5 L7c, STZHR 5% 8B OBEMMEIZME L TWRWA, ZO®RDHFE 3 &E
THWZ STZ 5% 9 A ORI REL L (A &, RIRE. BEINEA &/ E
) X, STZ # 5% 12 HHOZND LR U Th o7z, (KNG BB DEE (X 7] 89128k
BINRN SO LG IO ORIEOELIL STZ H51% 9~ 12 HMHMERF S LT

ARBECTOERDELGOZA I TIE, BYOERBIREBET DI %Y
EEz b,

oA FEMT 28 - 2EEE LT, AETIE, B E/ERE &L %2
A, ZofR, STZ 7 v F"OBERAE/MEHREEIZ, EFHOZTNLY LA
KD enbhole, THRKEMAZET v N THLHERA & & FKIR & OEMNDBLE
SNH5b0O0, THREMHAEZ v hOBKRAE/MKREREKIT, EH 7 v boZzi
ERERDE L 72D Z L RHE SN TWD 808D, FEHIRKAZE TIX, IREMAED
B PER T AR BERINES BRI Z b, B EBGIEEEZAEL D 8,
—J. RETIX, STZ7 v FCHBMEEME TN 522 & THEREENHML, 2
DOFERE L CTHEMEEGAIEEM L, BEORE I X, BHEDIEE £ 72 1X3E
WAL OISR EEDOEROBEEEO FHIN & LTHEIRTEY,
PER AR TR EY & EMEEE R OB IEH S TWnd 89, L7ed - T, A =/5
T, BERE A AR TS O BEE R 2 AV IS EEA T S AR & e D T REME S
oD, R RV UOERRYIZEDNLVEBERER/BEMERERZRTIELZ b,
HMEPE STZ Z v F TORFMEED MR T ALz R BELILLEE L DN,

5 INE

AETIH, MMEEFE 7y MBI 2y Ryt oI P Lo REMBEERL
O ERE FERICO W THE L, MEWIHEERFNICIFFY » (AR HIlI#
Y TR DRENE LA 2B L, FHMEZERTFTIEL, AETE, vovon
LT, Ya Ry TCHBIEOESGVWE Y L REMBEO T O T REL B,
D%, STZZ7 >y NMZBFH3mr Kb v I BV LoOdRERICKIZTTHRICD
WTHRF L, STZ # 5% 12 A O STZ 7 v b Tik, FIREOHIN, BEIEH L
(W5 WEZs & s bt 5 B e D 3 N) K OV PEIR 20 R 0 i TR & 2 ARS8 155 e Bk o dE
JREEREPR E N FE I S vc, MWL, FRIR & O K& O L3R ik 2 8 L 72,
INHORRNL, v R IMEEI®ICR W T, FHMELEE L LT
B HE~ D AEJH D D 72 W AR TE B 5 BE O VR E IR & 722 D RTREME N R STz,

27



E3E. EMFREBERBZETIL (STZ Sy b)) 2B FdOFrF Y
DEHEHREEREFERER

3.1 %S

B 1 WmICBWT, ¥r R E ZDF 7 v b ORE MR E NI & 0 REZ o
JEREZLE L, B2EICBWVWT, Ya Ry ROy 7D LE, MEEE T v b

DI MRV UFERRENMEEBEB L2, ZAOWMEWIT, STZ 7 v ~ OEIEE
DIERDOIBEDREZR LTz, MZ T, STZ 7 v b TITBEMIEHEAL /R L, WY
TENELEFE L, LoLAeRb, HERFICET2HEMOMBAENLE e Fv
YOERBFIZONTIEIREH L NS ATV RN,

PR P A R PR B XN B A OHIE D — > Th 0 B R R o R E N
ROBBKEEDOMEREORERT, ThICHE Mk CoORBIERENFR &
% 00, FERMBET AT, BEROMBREOCMEREOK TN RE SN TNDN
S BERBETNVICE T DHREE LBERMLKOBEAEICONWTOIMAITIZFE AL LER
Vo BEMEENIR TIE AaisR & AaipR £V b AaiaR BE S HEBLL TWDH 59, 4, F
HIREAZEZ v M a2 v a2k G 32 & BENE M ik o B 28 S,
PER B OB ZIMHE -+ 252 LB RENTWD D8, X5 2, REMAELEEDAR
WENIREELIZ X D BEMELET LT v MIZBWT, v Py rofffikbic kv
BERE MR O FIE 2 L CEMERI R EI N b@REINATND 9, b

DFERPD, AuR EWHEIL, ZOEEHATH D IREMAEOEMIZT TR B
MoK FEBLMHFTCEALIERNEZELLND,

ARETH, EYOFSLIRE~ORELR 2, H2 =L FAHKICHNMESTZZ v k
ZMWiz, STZ 7 v ME, HIFICIZBESBER L ~T b DD, STZ 5% 9-12
HOOEIEEIBEM ICBITT 2 ST WD 259, KETIL, STZ 5% 1 #HAM»
SIS I BT T2 END 9MHEETO SHMIZIE- T a Ky & ki
HL, BRBEICE2HERBEICKIET Ve R roFliRICOVTHRA L,
FIRFIS ., a3 v oL iR i 5 2 2 52 8812 -2 W C B IDE il 3 0 8 12 C Rl L 72
BEUN T M DR R R A B W 7 R O 3B s T B AT IS - BE PR P A3 105 AR Rk L2 5

HETRALZILE B R U RENLICKRIETERBICOVWTHMLE, &5
W2, BERBICEDMBEEIALLKR O Ry O LIE T 281220 TREM
THOIC, EEM PCRIELPREREEICE Y MRERN~—F5 —ThH D NF-M
K O peripherin & | E L 7=,
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321 EREY
ARFRIEFy e/ KM LEOERGMMAZEZOFE - KBE2H T, AHD
TA RTA NP> THEMLEZ S, ERIZIT, BERF¥— X - UA_A=D00EA
L7-EPESD 7 v b &AWz, EBREWIT, BIEESMNE (R : 20~26 °C, B .
40~60%) . BIH 12 Wefd] /WM 12 BEfE (B @ 8:00~20:00) 72 & ONZ 3-5 gD
FEf IS TR L, RUBRBH A6 £ TR K OEHEE ¥ A BE (CE-2 BUETE &R, H A2
LT)) HHAICERSE-,

3.2.2 EREY
vu Ry 2 BAbKFWRE (FvyBAENTHE) 2NV A~ BIREAEAE 7 VT 4

VAVEE T i Sk ) B R~3 A D

323 ETILBMER
WD Z >~ MZ, 0.03 mol/L 7 = »E#EME K (pH4.5) W fE L72 STZ % 50
mg/kg FRIRN G Lo, FEREIRI 7 v ML, 7= UVBEEHRO 2 &5 L,
STZ 4 5% | MM B IC. NUBER Y L= — 25 Hi 48 (ANTSENSE 11 ; 7 35 R {E
AT & U C I A i M B 2 0 8 L. MBS fE 2% 200 mg/dL DL EZBERIF & L CHE
BICHA L7, 7y MIKEL MEBCESH TS T E2ITo 72,

3.2.4 EYPNE
STZ # 5% 1 WH 22 MEMEAEDOEA, MK FICREBER T (2ML4 ;
Alzet) # &R E Lo, WX, BEER T Z2 C8EMETRE SN,

Age 6W 7W 11W 15W
Time after STZ treatment OW  1W 5W 9w
STZ administration | T
Grouping Urodynamic/BBF study

Bladder sample collection

12 Schedule of drug treatment and various measurements

Rats (6 weeks old) were treated with STZ (50 mg/kg i.v.). At week 1 of STZ administration, rats were
grouped by blood glucose and body weight and treated with vehicle and silodosin (0.3, 1.0 mg/kg/day
s.c.) for 8 weeks using an osmotic pump. Voiding function, bladder blood pressure measurements and
bladder tissue collection were performed at week 9 of STZ administration. BBF, bladder blood flow,
i.v., intravenous, s.c., subcutaneous, STZ, streptozotocin

VDFVV@&%%%&LT\*E%k@&lit@&%wmmw®%ﬁ&5%
RELE, AHEICET L, EFREBOMPERIFFAL o P U REIXEAE

i, 3.78x10°10 B XN 1.13x10° mol/L EHEE SN TWD, ZOREIIHKERRICE
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T AHIMBER O AT 0 R VEETH D 1.43x10°° mol/L IZAHYS T 5 7D, Ak
W2, EWBELROSRBBEICIE, BEER 72 NH LT M~ IBKREY 8 B K F#
517,

3.2.5 BE R m iR B E
STZ % 5% 9B IZ, 25% 7 L &% (1.5 g/kg, s.c.) CWMEL7-, BEHEF YR %
T, Bt E B S, 18 Y=Y AT =TV ETEE N DEERENICRE L, Bt
WA Z2 |2 L7, BEMEIN )T Z Omegazone laser speckle blood flow imager (Omegawave)
W THIE L7,

3.2.6 EBREAERE

R R E . HEIREBNEABE Lz, Ty hEMELIC S, BEICAEERA
WAKEFHGBEANTDHEZODAL 72— a R 7 (KDS-100 ; =S BT HEK) K& OV
PENEREERH O DT-4812 JE B (HARXZ My - T XY 0 I 7 —
TNEEGR LI, YFREIL T 7 AT v 7 r— Y FICRE LT GF-300 7 ¥ % L K
(A&D) Z MW THIE L7z, BEREWNERE X, PERMBEAK 20 21272 K H IR
REKEZFALE (FEAFHE, E¥ T >~ b :1-3 mL/h, STZ 7 v b : 6-24 mL/h) ,
J5E I N & BEJR f 1% Rectigraph-8K (NEC = %¢) TfimyIZiesk Lo, BEMANE. BE
JREKR CFRREZBEMRANEOREIE S L THIE L -,

3.2.7 HEMELRFREMBN

STZ 5% OWBIZ, 4 Y 7NV T VB FICEBRBR-AS kLSS Z LITX
DIy FEREEIETL, KERTIE, MKNELOCHEREEBRECHENLZZ
y hEEMoT y FEMER L, BtamH UEPURE L, B 7 BT & oo g
BIEICES T O W, B2 5 RNeasy® Fibrous Tissue Mini Kit (Qiagen,
Hilden, Germany) % HI\» T total RNA ZHfifiL7=, v~ A4 27 27 L A X, Agilent
SurePring G3 Rat GE 4 x 44K v3 Microarray (Agilent Technologies, CA, US) % T
T > 72, 100 ng ® Total RNA & T Cy3 f£ak D G Z 1T\ . 0.6 pg @ Cy £k cDNA
EHWTANAL T IV XA B —2 3 v &ITo 7z, MHTIZIE GeneSpring GX ver. 11
(Agilent Technologies) . Base Space Correlation Engine US (Illumina, CA, US) % £ H
L7,

3.2.8 EEH PCR
Total RNA 7> % GeneAmp PCR System 9700 (7 A4 77 7 /r ¥y — AT ¥ X2 K
W, BHAR) ZH\WT ¢cDNA Z# A& L 7=, PrimeScript™ RT f#EK X v b (¥ 7T /34
. WE., HA) O SYBR® Premix Ex Taq™ (¥ 7 7 /N4 4) Z H T, Applied
Biosystems 7500 Fast (7 A4 77 7 /J a v — XY ¥ /3) TU T4 A A RT-PCR |2 &
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DR ER FICX 3 5 mRNA OBl & % E & L 72, B-actin, neurofilament-M (NF-
M) K& W8 peripherin O 7 7 A4 <~ — X, Z T NA XA LT,

329 RESRE

FEME 2 Mildform® (B £ 7 4 AV LAFEMETE) 2B L, N7 0 ICmE L, 5
um EOEFICEIY I Le, UREM AT 7 0%, AT L2 L THIEZ KIE
Lz, Ak, a7 147 vy 7 3 (Agilent Technologies) # H \»THE 7/ 1
TV OB RAE S AZILE L7, PINF-M (AB1987, AR JE 1 : 200 ; Merck KGaA.
Darmstadt, Germay) HL{K £ 72 (X HL peripherin (AB1530. A R E 1 : 100 ; Merck
KGaA) $ifk & 4°CT—HWeA > F 22— 3 L7, AlexaFluor® 488 goat anti-rabbit
IgG (A11034, FRE 1:500; A4 777 /a0y —AY ¥ r) T2 KM, FiEICT
URZWLE L, avfk7r YU AZMx CTEAZYE L, Fluoromount/Plus™
(Diagnostic BioSystems, CA, USA) T/ E L 7=,

FEFR U7 BERE ) o B BE 5 5 % . Olympus IX71 BEFREIIZHL Y fF1F 72 DP72 7 &
BNAAT (FV R A JHE, AR) zHlWTRE Lz, Bto 2z iEE L.
CellSens TV X NARA =TT YT U x7 (FAVRRA) ZHWNWCEBEEIZZ A
A L, ERALE R, mg AT, 7 — X WL AZ WinROOF Y 7 b U =7
(ZAmEE, @i, AAR) 200 TR L,

3.210 T—A2 &

T AT ERIE R HERR ZE Ton Lo, HEEHAEMTIX SAS version 8.20 (SAS Institute)
ZHAWTHE L7z, 3FEMOBEIILLTO X 51217 - 72, Bartlett i & T4 7 B R
ENTEHEEIE, BSOS L /X7 A MU >~ 7 Dunnett £ H BB EIC L DK
FHEMNT 21T o 72, Bartlett ME CEHESWMARINRVWHEE, /T AN v
Dunnett % & FL B E THREFHFNT 24T o 72, 2B OLEIILLFTO X 91247 > 7, F-
BMETESWMAREINTEEAT Student's t BT, BB REINh> 28 A
Aspin-Welch's ¢ i & THEFHENT 217 - 7=, HEHHIH BT P<0.05 & L7z,
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331STZZ5 v rD—MREEIOFRIVIZKEIEE
STZ# 5% 9MWHA®STZ 7 v hoMmpkfE, AELOBEMREELZ L 712777, STZ
BEO M BEME (541.0 £ 25.3 mg/dL) 1L, EFHOZI (161.4 + 7.6 mg/dL) DK 3.4 {%
Thoto, STZREDOBEMEE (0.220 £ 0.010 g) L. EFHEE (0.107 £ 0.005 g) (TP
215 olc, Y Ry UBHEOMMBEME, KAELXOEMRESEIL STZHOZAL & W
THLREOMHEE 72 o7z,

x= 7 Blood glucose, body weight, and bladder weight of rats after 9 weeks of STZ

injection
Group Number Blood glucose Body weight Bladder weight
of rats (mg/dL) (g) (g)
Normal-vehicle 10 161.4 £ 7.6 278.5 +10.7 0.107 £ 0.005
DM-vehicle 13 541.0 £ 25.3%** 260.4 + 4.6 0.220 = 0.010***
DM-silodosin 0.3 mg/kg/day 12 521.4 £ 15.2%%** 262.5+4.2 0.223 + 0.014***
DM-silodosin 1.0 mg/kg/day 12 474.6 £ 27 . 5%** 271.8 + 8.1 0.210 +£ 0.014***

Normal-vehicle group received citrate buffer as a control for STZ, followed by administration of
Hartmann's solution as a drug control. DM-vehicle group received STZ, followed by administration of
Hartmann's solution as a drug control. DM-silodosin 0.3, 1.0 mg/kg/day group received STZ, followed
by administration of silodosin 0.3, 1.0 mg/kg/day. Drugs were administered subcutaneously
continuously by osmotic pump for 8§ weeks.

Data in the table represent the means + S.E. of 10 -13 animals. *** Significantly different from the
Normal-vehicle group at p < 0.001 (Dunnett's test). DM, diabetes mellitus, STZ, streptozotocin
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332STZS Y bITEITIPOFRSUDOHRMEICHTEIFHHIRE
STZ & 5% 9 H D STZ 7 v FDOHREEALEL 8 IT/”T, STZ HETIIBMAE &
(3.94+0.50mL) MOERE (3.14+0.57mL) DNEFHOZTNOLDZNENK 7.4 1%
FO105 5 EfEE o7, STZHETITEMMESRE (A =E/MEMERE) 274 3.6
fFemEeE 2y, BMIEEMLA RENT, STZ FHEOBENEN 2 2212 U 72 IR 88 o 5 bt i
i (27.26 £ 0.88) L. EWHOZIN 3146+ 1.11) LW b EM»n-7/=, —JF. STZ &t
DEEPENE (29.18 £3.10 cmH20) (X IEHFH DO Z 4L (30.04 +£2.98 cmH,0) & [A RO E
Th o7,

= 8 Cystometric parameters in Normal-vehicle and DM-vehicle rats
Parameter Normal-vehicle (n=10) DM-vehicle (n=13)
BC (mL) 0.53 £ 0.11 3.94 + 0.50 ***
RV (mL) 0.30 £ 0.08 3.14 + 0.57 ***
BC (mL) / BlaW (g) 5.08+1.12 18.25 + 2.46 ***
Maximum IVP (¢cmH,0) 30.04 + 2.98 29.18 + 3.10

Mean blood flow per field arbitray units 31.46 £ 1.11 27.26 + 0.88 **

Normal-vehicle group received citrate buffer as a control for STZ, followed by administration of
Hartmann's solution as a drug control. DM-vehicle group received STZ, followed by administration of
Hartmann's solution as a drug control. Data in the table represent the means + S.E. of 10-13 animals.
*x x*x% Significantly different from the Normal-vehicle group at p<0.01 and p < 0.001, respectively
(Student's ¢-test). BC, bladder capacity, BlaW, bladder weight, DM, diabetes mellitus, IVP, intravesical
pressure, RV, residual volume, STZ, streptozotocin

STZ# 5% 9MH®D STZ 7 v hOPRBEICBIT 5 m R OEMEZK 1312
AT, YR R UBHOBERERERIREIL, EWRLEHOZTLDL LV A LTI,
va R R R R (A B/ E ) T S D B JE AL A2 sl L
Too Ted. vm R U0 HEIR KRR O E L. KR ALE RO Z L A Rk 7R E

Th o,
A B C D
5 4 25 _ 40
s Q
(=]
2 I
4 3 > 20 £ 30 -
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13 Effects of silodosin (0.3 and 1.0 mg/kg/day, s.c.) on cystometrography in DM
rats.
A~E: Effects of silodosin and urapidil on BC (A), RV (B), BC/BlaW (C), maximum IVP (D) in DM rats,
as observed using cystometrograms. Data are presented as the means = S.E. of 12-13 animals. *, **
Significantly different from the Vehicle group at p < 0.05 and p < 0.01, respectively (Dunnett's test).
BC, bladder capacity, BlaW, bladder weight, DM, diabetes mellitus, IVP, intravesical pressure, RV,
residual volume, s.c., subcutaneously
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14 Effects of silodosin (0.3 and 1.0 mg/kg/day, s.c.) on bladder blood flow in
empty DM rat bladders.

Data are presented as the means + S.E. of 12-13 animals. * Significantly different from the Vehicle
group at p < 0.05, respectively (Dunnett's test). DM, diabetes mellitus, s.c., subcutaneously
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STZ 5% 9 WH® STZ 7 v ~ ORI I T 2 8 FRAES T TR R4 X
15 OV 9-% 11 (- d, BaFEHAL T 2 FU EoEBzMESE Lz, EF
BEICxE LT, STZ BECRIEENI L 2EME 1L 1229 BEF. BT LEERK
TIX 1015 Bl 7o 72 (K 15) . STZRECRIENHEMN L7 1229 85 7 12x L
T Gene Ontology (GO) M 21T ->7/- & Z A, RIEMIGE EL T D 22 OiEfs i
(£ 99 oE”XNH L ERH LEZ, LA 3 20X innate immune response
(G0O:0045087., GO:0002226), chromosome segregation (GO:0007059) K& T neutrophil
chemotaxis (GO:0030593)Td o7, STZ FETHRIEEZNWAD L7 1015 B FIZH L
T GO fif#r 21T > 7= & Z A . lipid metabolic process (GO:0006629) @ B# 28 & - 7=,
Elo, EFBEICRH L TSTZHECHRBELENELH) LIEsICx LT, Pathway fif#T &
fTo7c, TO BN S O%F 1012-T, STZRETHRBEENHEML - 1229 #is 112 %t
9% Pathway fi##7#f& 5& (DM-vehicle/Normal-vehicle (Up) ) O 2 -2 (% TNF (2 B# L
72 Pathway 72> 72, — 5., STZHECTHRIAEN A L7 1015 BIs 1 12xF 3 5 Pathway
fi# AT & B (DM-vehicle/Normal-vehicle (Down) ) W 4 DidA > AU U IZBEHE L 7=
Pathway T& - 7=,

A Bioset1 (Bs1) B Bioset2 (Bs2)
DM-Vehicle/Normal-Vehicle DM-Silodosin/DM-Vehicle
t Up-regulated genes:; 1223 t Up-regulated genes: 1028
| Down-regulated genes: 1015 | Down-regulated genes: 389
C
Commeon genes (all) Significance of overlaps between gene subsets
\ p-value:
Bsl  Bs2 <1.0E-323 p-value:
-log 3.3E-111
(p-value)
p-value: p-value:
3.3E-5 0.0014
59 genes 14 genes 310 genes 236 genes
Overlap p-wvalue: Bs1t Bs2t Bs1) Bs2! Bs1t Bs2! Bs1) Bs2t
3.6E-232
Positive Correlation Negative Correlation

15 Effect of silodosin on gene expression analysis in DM rats

Equal amounts of mRNA from 3-4 samples in each group were mixed for microarray gene expression
analysis. A. The group of genes expressed more than 2-fold in the DM-vehicle group relative to the
Normal-vehicle group. B. The group of genes expressed more than 2-fold in the DM-silodosin (1.0
mg/kg/day s.c.) group relative to the DM-vehicle group. C. Positive and negative correlations for genes
common to A and B. Base Space Correlation Engine (Illumina) was used for the analysis. DM, diabetes
mellitus, s.c., subcutaneously
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x 9

Gene ontology analysis for genes increased in DM rats

GO ACCESSION | GO Term corrected Count Count

No. p-value in Selection | in Total

G0O:0045087 innate immune response 9.82E-06 14 92

G0:0002226

GO:0007059 chromosome segregation 9.89E-06 11 60

GO0:0030593 neutrophil chemotaxis 4.30E-05 11 22

GO:0007159 leukocyte cell-cell adhesion 4.30E-05 10 22

G0:0032496 response to lipopolysaccharide 6.19E-05 29 164

GO0:0042742 defense response to bacterium 1.14E-04 18 91

G0:0042830

GO:0001819 positive regulation of cytokine | 1.99E-04 2 94
production

G0O:0002544 chronic inflammatory response 5.18E-04 5 14

GO0:0016064 immunoglobulin mediated immune | 5.23E-04 33
response

GO:0006956 complement activation 8.54E-04 29

GO:0050853 B cell receptor signaling pathway 0.00175887 12

G0:0030217 T cell differentiation 0.00509475 41

GO0:0042112

G0:0046652

GO0:0007067 mitosis 0.00522527 | 14 108

G0:0045408 regulation of interleukin-6 biosynthetic | 0.00574199 | 1 10
process

GO:0051223 regulation of protein transport 0.00884011 | 1 113

GO:0034612 response to tumor necrosis factor 0.01029167 | 6 26

GO:0009615 response to virus 0.01175206 | 12 67

GO0:0030101 natural killer cell activation 0.01825696 | 5 8

G0:0045429 positive regulation of nitric oxide | 0.02460456 | 8 23
biosynthetic process

G0:0034605 cellular response to heat 0.02867825 13

GO0:0045576 mast cell activation 0.02867825 13

G0O:0050729 positive regulation of inflammatory | 0.03596237 | 4 37
response

Gene ontology analysis was performed using GeneSpring GX ver. 11 (Agilent Technologies). Gene
Ontology terms listed p-value < 0.05. DM, diabetes mellitus, GO, Gene Ontology
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EIEFTCTIEAER GO T RIS N oz, Y R UVBHETRHEENHAD L

72 310 B 1x ¥ TliX GO:0006954: inflammatory response, GO:0045084: positive regulation
GO0:0009607:

of interleukin-12 biosynthetic process, stimulus,
G0:000693 : chemotaxi, GO:000695 : immune response @ 5 2@ GO term 2% 5 7=,

—J7. STZ BETHRIENRA L7z 1015 BEsFICH L, v R BT 236 i
FORBEBEML, TO—FHT, 15 BEFORABNBBED LI, ZHhbOEK
FHICH L TAHER GO term T/ b7 0roTz, WIT, STZHIC LT e Ry
T CRBLENZE( LB {5 F O Pathway fif T 217 o> 72, L 550 Pathway & % 10
R L7, STZRCRIsFORIAENHEML, v R TET L 310 Bz

%9 % Pathway FEATHE R (DM-silodosin/DM-vehicle (Down) ) (21, IEFIZxf L T

STZ BECHRIBENH I L 78Iz T (DM-vehicle/Normal-vehicle (Up) ) THH 7z

response to biotic

IFNG/IFNR Expression Targets & (8 TNF

(2 B E

L 7= Pathway 23 & - 7,

10 Pathway analysis of genes altered by silodosin in DM rats

DM-vehicle/Normal-

DM-vehicle/Normal-

DM-silodosin/DM-

DM-silodosin/DM-

vehicle (Up) vehicle (Down) vehicle (Up) vehicle (Down)
TNF->NF-kB insulin - Leptin -> CXC Chemokine
Expression Tagets >CEBPA/CTNNB/FOX | CD25/IL6/1IL10 Receptor Signaling
A/FOXO Expression Production
Targets
IFNG/IFNR insulin - Receptors and Adaptor | IFNG/IFNR
Expression Targes >ELK/SRF/HIF1A/MY | Proteins Activated in Expression Targets
C/SREBF Expression Cancer
Targets

CD Markers ->

insulin -> MEF/MYOD

Neural Subtype of

CCR1 Expression

Targets in Lymph
Node

Expression Targets

Targets

Expression Targets in Expression Targets Glioblastoma Targets
Lymphoid System and

Blood

CD40 -> Expression insulin -> STAT PRL/PRLR Expression | TNF -> STAT

Expression Targets

TNF -> AP-1
Expression Targets

GH1/GHR -> STAT
Expression Targets

HGF ->STAT
Expression Targets

Leukocyte Migration
Toward the
Endothelial Cell in
Ulcerative Colitis

Pathway analysis was performed using the Base Space Correlation Engine US (Illumina, CA, US). DM,

diabetes mellitus
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FBEMEREREICBIE T 2 LHEM SN 2B FREICHOW TEK F R &0 L H) 4 il
LR A2R 11T, FEAH~—F— ® smooth muscle alpha-actin [ 28 &) 23 72 7>
o7, BEMEKENE B~ — 1 — @ keratin 20 {22\ T, STZ HEOBEFRBL &L, E
WEHOZNOM 1/4 ITIKTF L TWie, fifk~— 57— NF-M, L, MAP2, neurogenin 3,
peripherin } OY parvalbumin ® 3B & (X, STZHTIIWTN L EFFED 70%LL FIZ 7
ol —H. YR FVIVHETE, WThoBEFE# G EFFICE 25 68mIC
H oz,

x® 1 Changes in gene expression related to bladder function

Mark G DM-vehicle DM-silodosin DM-silodosin
arker ene name /Normal-vehicle /Normal-vehicle /DM-vehicle

Smooth muscle smooth m_uscle 1.00 1.31 1.30
alpha-actin

Bladder mucosal .

epithelium keratin 20 0.25 0.38 1.57
neurofilament, M
(NF-M) 0.63 1.30 2.06
neurofilament, L
(NF-L) 0.15 0.41 2.73
neurofilament, H

Neuron (NF-H) n.d. n.d. -
MAP2 0.53 0.69 1.30
neurogenin 3 0.35 0.71 2.03
enolase 2, gamma, 0.74 0.90 1.22
neuronal

Sensory neuron perpherin 0.69 0.94 1.36

y parvalbumin 0.52 0.75 1.44

survival of motor
neuron protein in 0.91 1.51 1.66
teracting protein 1

Moter neuron suv1vgl motor. n.euron 0.84 1.25 1.49
domain containig 1
iuvwal motor neuron 1.05 153 1 .46

Genes involved in bladder function were listed in the table. DM-vehicle/Normal-vehicle shows gene
expression variation in DM rats relative to normal rats. DM-silodosin/Normal-vehicle shows gene
expression variation in DM rats administrated with silodosin (1.0 mg/kg/day s.c.) relative to normal rats.
DM-Silodosin/DM-vehicle shows changes in gene expression of silodosin in DM rats in response to solvent
administration. DM, diabetes mellitus, s.c., subcutaneously
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fil Tz (K16, 19) . R AR HE S )~ — &7 —peripherin @ B 15 7 HLIX
EFEHEOZNLY STZ BETH -7 (¥ 16) , BFERGIEIC X D BT O R %,
peripherin [ZEIEMHEIZ oML TWe (M 17) , #HLHREREHIZIIT D STZ BED
peripherin @O > 7' FVBRE L, EFHEOZTN LV FE N o/, v r RV UBO Y 7T
NBEIXEFEHOZNERBRE THo72(K 18), £ I T, WAMEDE REME % X
19 12779, STZ B T® peripherin O W LR IX, EFFHEOZNALIVIRME 220 |
ZOWIIETE R ko T & iz,
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16 Gene expression of neurofilament-M (A) and peripherin (B) in the bladders
of normal, DM-Vehicle, and DM-Silodosin rats.

Values are shown as the ratio to the normal rats. Data are presented as the means = S.E. of 6-8 animals.
DM, diabetes mellitus
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A Peripherin/

17 Representative immunofluorescence staining of peripherin-immunoreactive
nerves (green) and propidium iodide-positive nuclei (red) in vertical sections
of the bladder.

A, Whole bladder. B, Extended image. A few axons branched off from the plexus. A weaker signal was
observed under increased magnification.
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18 Peripherin expression in the vertical section of the whole bladder.

Photomicrographs of labeled bladder sections were captured using a DP72 digital camera (Olympus,
Tokyo, Japan) attached to an Olympus IX71 microscope. A, Normal-vehicle bladder. B, STZ-induced
DM-Vehicle bladder. C and D, STZ-induced DM-chronic subcutaneous infusion of silodosin 0.3 and 1.0
mg/kg/day bladder, respectively. DM, diabetes mellitus, STZ, streptozotocin

A B
1.8+ 1.8+
1.6+ 1.6+
o 1.4+ o 1.4=
T 1.24 | T 1.24 |
D 1.01 T 1.0-
N | N
= 0.8+ S = 0.8+ 1
€ 0.64 \ € 0.6+ D
o o \
< 0.41 \ < 0.41 \
0.24 \ 0.24 \
0.0 & 0.0 &
Normal Vehicle 0.3 1.0 Normal Vehicle 0.3 1.0

Silodosin (mg/kg/day) Silodosin (mg/kg/day)

19 Immunohistochemical analysis of the effects of silodosin on neurofilament-
M (A) and peripherin (B) in the bladder.
The whole bladder was photographed and tiled with high accuracy using cellSens software. WinROOF

was used to measure the total area of the photographed bladder and immunopositive bundles. Values are
shown as the ratio to the normal rats. Data are presented as the means = S.E. of 7-8 animals.
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HE2ETHLNE LEZLOIC, Yu Ry v idEmics W Th I REMBEIEN %
AL, EREEZRET D, MA T, KETIE, Yua Ry STZ 7 v b OB
i & DX F &2 dl Lz, STZ 7 v O CIX, STZ & 5% 20 H B2 MmE
BEORTFTIAHRESINTWDEI OO, STZHEEG# 9B CIXMmEEEDOKTFIZIEE
STWARWS, LLAns, REBRTIEL, STZH 5% IBEBICMEAIKR T L, B
PEALRE 2N Z Mk >» CTWad EE XN, BREHIRIZIE AwsR & AapR KV b
AaiaR BZ < FEBLL 39, AoR EREK I M B R Z WM T L LB E ST
W2 DS STZ T v MZBWT, ¥ur Ry DN EMEINRD AaiaR HEE 20 L T,
o B i A T & I L 72 T REME S R S T,

BEE O REEAR T, R REEOERO —2 L S b, KEMEOME 55
TEEEXLTHY, KRG M EORDICH L TS THD 2, Lo
T, KMHREZEILKROK T EEHICEBRLTIVWDI EEZLND, AXETIT,
R ~ — 7 — D NF-M J O% peripherin OB IC BT 2R A EA2HE L 72,
JEH AP R~ — & — D peripherin D EHEZ R ET D Z &%, BEMOKE &2 3409
LD H MR LD, STZ 5% 9 WA OBEMMMKIZI VT, NF-M KT
peripherin OB TR OF VX7 ERBEIFKFL, a2 Ky X 0K F I
iz r Lz, E&EEFZLWS 00, B OMEENERS F-REMBITICE W
T %, NF-M, peripherin X O ZEN L LUADOMHKRE R~ — T — ORI E D —RKITIEKMEZEZ
AL, YR R EIEnb0RIEOK TZ2ME L, ¥u Froid, Bk
KT A2 LT, BtomEIRT2LET DA RERTI T,

B B As F BT IC W T, STZ & 5% 9 BH® STZ 7 v M OREMEAEM T
. E®H 7y MR T, ZL 08B FRALLIBEINLL, v Ry iEE
D OBARFRBLEAE HIE T 2 AR R S vl GO fEMT & O Pathway fi# AT @
WTNIZENWTS, STZ 7 v b OB CRIERKISHER L Tz, ZiLE TIT,
BIEE MO BFHEHRBER COBEFHITIITPA TS, BEFELT v FDIF
ROMBEAMEICOWVWTIERERIETE TR, L2rLeRnb, ERWHEZ TOIE
PE R 72w g 23 & R BEL BE M IZ X DIEMERR FEAE %2 /v L C, TNFa, IL-1B X OV IL-6
MEDRIEMEY A I AV ORBEZTLESE, BrOBGREELZFZLET L L OH
R D O, BEIRIE TIX, IR TR <L MR A BE KL R T 18 M R IE O
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