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Pelvic blood flow and lower urinary tract dysfunction
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A decreased prostatic blood flow could be one of the risk factors for overactive
bladder/ detrusor hyperactivity and benign prostatic hyperplasia/benign prostatic enlargement. The
spontaneously hypertensive rat (SHR) shows a chronic pelvic ischemia and detrusor hyperactivity and
hyperplastic morphological abnormalities in the ventral prostate. Chronic treatment with nicorandil,
silodosin, hydroxyfasudil and olmesartan improved the pelvic blood flow, bladder dysfunction and
prostatic hyperplasia in the SHR. These drugs can ameliorate the progression of bladder dysfunction as
well as prostatic hyperplasia through an increase in the pelvic blood flow.

SHR



65 5-15

QoL 12 SHR

Wistar-Kyoto Wistar
(Neurourol. Urodyn. 29:1338-43, 2010)

(Neurourol. Urodyn. 29:1350-4, 2010)

ED

Saito M, et al, Life Sci. 62:

PL149-PL156, 1998 SHR
- NO

2001 12 SHR

2006
2010 ATP K
2011 a A
Rho
ARB 6
Wistar

- Wistar-Kyoto

SHR

TGF-0J  FGF

SHR

Karp

SHR




TGF-0J  FGF

12
Shimizu S, Tsounapi P, Honda M,
Dimitriadis F, Taniuchi K, Shimizu T,
Inoue K, Saito M. Effect of an
angiotensin 11 receptor blocker and a
calcium channel blocker on
hypertension associated penile

dysfunction in a rat model . Biomed Res.

2014; 35(3): 215-21.

Shimizu S, Tsounapi P, Shimizu T,
Honda M, Inoue K, Dimitriadis F, Saito
M. Lower urinary tract symptoms,
benign prostatic hyperplasia/benign
prostatic enlargement and erectile
dysfunction: are these conditions
related to vascular dysfunction? Int
J Urol. 2014 Sep; 21(9): 856-64. doi:
10.1111/iju.12501.

Saito M, Tsounapi P, Oikawa R, Shimizu
S, Honda M, Sejima T, Kinoshita Y,
Tomita S. Prostatic ischemia induces
ventral prostatic hyperplasia in the
SHR; possible mechanism of
development of BPH. Sci Rep. 2014 Jan
22; 4: 3822. doi: 10.1038/srep03822.

Shimizu S, Saito M, Oiwa H, Ohmasa F,
Tsounapi P, Oikawa R, Dimitriadis F,
Martin DT, Satoh I, Kinoshita Y,
Tomita S. Olmesartan ameliorates
urinary dysfunction in the
spontaneously hypertensive rat via
recovering bladder blood flow and
decreasing oxidative stress.
Neurourol Urodyn. 2014 Mar; 33(3):
350-7. doi: 10.1002/nau.22405.

Saito M, Shimizu S, Ohmasa F, Oikawa
R, Tsounapi P, Dimitriadis F,
Kinoshita Y, Satoh K.
Characterization of silodosin and
naftopidil in the treatment of bladder
dysfunction in the spontaneously
hypertensive rat. Neurourol Urodyn.
2013 Apr; 32(4): 393-8. doi:
10.1002/nau.22297.

Tsounapi P, Saito M, Kitatani K,
Dimitriadis F, Ohmasa F, Shimizu S,

Kinoshita Y, Takenaka A, Satoh K.
Fasudil improves the endothelial
dysfunction in the aorta of
spontaneously hypertensive rats. Eur
J Pharmacol. 2012 Sep 15; 691(1-3):
182-9.doi:10.1016/] .ejphar.2012.07.
016.

Saito M, Ohmasa F, Dimitriadis F,
Tsounapi P, Sejima T, Shimizu S,
Kinoshita Y, Satoh K. Hydroxyfasudil
ameliorates penile dysfunction in the
male spontaneously hypertensive rat.
Pharmacol Res. 2012 Oct; 66(4): 325-31.
doi: 10.1016/j.phrs.2012.06.005.

Tsounapi P, Saito M, Dimitriadis F,
Kitatani K, Kinoshita Y, Shomori K,
Takenaka A, Satoh K. The role of K ATP
channels on ischemia-reperfusion
injury in the rat testis. Life Sci.
2012 May 15; 90(17-18): 649-56. doi:
10.1016/j . 1fs.2012.03.006.-

Saito M, Ohmasa F, Tsounapi P, Inoue
S, Dimitriadis F, Kinoshita Y, Satoh
K. Nicorandil ameliorates
hypertension-related bladder
dysfunction in the rat. Neurourol
Urodyn. 2012 Jun; 31(5): 695-701. doi:
10.1002/nau.21213.

Ohmasa F, Saito M, Oiwa H, Tsounapi P,
Shomori K, Kitatani K, Dimitriadis F,
Kinoshita Y, Satoh K. Pharmacological
preconditioning of ATP-sensitive
potassium channel openers on acute
urinary retention-induced bladder
dysfunction in the rat. BJU Int. 2012
Sep; 110 (6 Pt B): E245-52. doi:
10.1111/§.1464-410X.2012.10965.X.

Inoue S, Saito M, Takenaka A.
Hydroxyfasudil ameliorates bladder
dysfunction in male spontaneously
hypertensive rats. Urology. 2012 May;
79(5):1186.€9-14.doi:10.1016/j -urol
ogy-2011.12.032.

Inoue S, Saito M, Tsounapi P,
Dimitriadis F, Ohmasa F, Kinoshita Y,
Satoh K, Takenaka A. Effect of
silodosin on detrusor overactivity in
the male spontaneously hypertensive
rat. BJU Int. 2012 Jul; 110 (2 Pt 2):
E118-24.doi:10.1111/j.1464-410X.201
1.10814 _x.



23

Shimizu S, Tsounapi P, Shimizu T,
Higashi Y, Nakamura K, Holmstrom F,
Honda M, Inoue K, Saito M: Selective
o 1A-adrenoceptor blocker silodosin
ameliorates ventral prostatic
enlargement in the spontaneously
hypertensive rat : possible role of
the prostatic blood flow. American
Urological Association, 110th Annual
Meeting, : 5.15-19, 2015. New
Orleans Morial Convention Center New
Orleans, LA,USA

Saito M, Shimizu S, Shimizu T: The
effect of an arb, olmesartan on
hypertension related corpus
cavernsartanosum dysfunction in the
spontaneously hypertensive rat. ICS
2014,Rio0 de Janeiro 1 10.20-24,
2014. (Rio de Janeiro, Federative
Republic of Brazil)

Saito M, Shimizu S, Tsounapi P, Honda
M, Sejima T, Takenaka A, Tomita S:
Effect of pharmacological post
conditioning on ischemia-reperfusion
injury in the rat testis. American
Urological Association, 109th Annual
Meeting, : 5.16-21, 2014. Orange
County Convention Center (Orlando,
Florida, USA)

Saito M, Shimizu S, Tsounapi P,
Shimizu T, Honda M, Sejima T, Takenaka
A, Tomita S: Effect of angiotensin I1
type 1 receptor blocker, olmesartan on
corpus cavernosum damages in the
spontaneously hypertensive rat.
American Urological Association,
109th Annual Meeting, : 5.16-21,
2014. Orange County Convention Center
(Orlando, Florida, USA)

Saito M, Tsounapi P, Oikawa R, Shimizu
S, Honda M, Inoue S, Sejima T, Takenaka
A, Tomita S: Does pelvic ischemia
induce ventral prostatic hyperplasia
in the SHR? The 8th Pan-Pacific
Continence Society Meeting :
9.26-27, 2013. Busan Exhibition &
Convention Center (Busan, Korea)

Saito M, Tsounapi P, Oikawa R, Shimizu
S, Honda M, Inoue S, Kinoshita Y,
Sejima T, Takenaka A, Tomita S:
Prostatic ischemia induces ventral
prostatic hyperplasia in the SHR. 43rd
Annual Meeting of the International

Continence Society : 8.26-30,
2013. Barcelona International
Convention Center (Barcelona, Spain)

Saito M, Shimizu S, Tomita S: The
effect of Hydroxyfasudil on penile
dysfunction in the male spontaneously
hypertensive rat. American Urological
Association, 108th Annual Meeting

: 5.4-8, 2013. San Diego Convention
Center (CA, USA)

Shimizu S, Saito M, Oiwa H, Ohmasa F,
Tsounapi P, Oikawa R, Kinoshita Y,
Tomita S: Angiotensin Il receptor
blocker, olmesartan preserves bladder
blood flow and oxidative stress, and
improves bladder dysfunction in the
spontaneously hypertensive rat.
American Urological Association,
108th Annual Meeting : 5.4-8,
2013. San Diego Convention Center (CA,
USA)

Shogo Shimizu, Panagiota Tsounapi,
Takahiro Shimizu, Youichiro Higashi,
Bunya Kawamoto, Naoto Kobayashi,
Katsuya Hikita, Kuniyasu Muraoka,
Masashi Honda, Keiji Inoue, Motoaki
Saito: The effect of selective

o 1A-adrenoceptor blocker silodosin
on the prostatic enlargement in the
spontaneously hypertensive rat.

103 :
4.18-21, 2015.

Shogo Shimizu, Panagiota Tsounapi,
Takahiro Shimizu, Youichirou Higashi,
Kumiko Nakamura, Felix Holmstrom,
Motoaki Saito: Selective
o 1A-adrenoceptor blocker silodosin
decreases the prostatic growth in the
spontaneously hypertensive rat. 88
1 3.18-20,
2015.

, , Holmstrom Felix,
s al

. 67
1 11.23, 2014.

tal
66
11.6-8, 2014.



- (LUTS)
(BPH) ED C 64

10.17-19, 2014.

, Tsounapi Panagiota,

, ol

. 21
: 9.17-20, 2014.

LUTS, BPH ED
. 21
: 9.17-20, 2014.

ED (LUTS)
SHR )
25 : 9.4-6,
2014.
87

3.19-21, 2014.

, Tsounapi Panagiota,

2014. TKP
ANNEX

, Tsounapi Panagiota,

20

9.18-21, 2013.

Shimizu S, Tsounapi P, Iguchi M,
Kawamoto B, Inoue S, Kobayashi N,
Muraoka K, Honda M, Takenaka A, Tomita
S, Saito M: Selective
alpha(1D)-adrenoceptor antagonist,
naftopidil improves urinary frequency
in the light-cycle due to inhibition

of urine production in the
spontaneously hypertensive rat. 20

: 9.18-21,
2013.

101
4.25-28, 2013.

Oikawa R, Shimizu S, Tsounapi P,
Kinoshita Y, Tomita S, Satoh K, Saito
M: Testicular postconditioning
protection via the activation of
mitochondrial K, channel. 86

1 3.21-23, 2013.

Shimizu S, Saito M, Oiwa H, Ohmasa F,
Tsounapi P, Oikawa R, Kinoshita Y,
Satoh K, Tomita S: Angiotensin 2
receptor blocker, olmesartan
ameliorates the urinary dysfunction
in the spontaneously hypertensive rat
via recovery of bladder blood flow and
decreasing blood pressure. 86

1 3.21-23,
2013.

Saito M, Shimizu S, Tsounapi P, Oikawa
R, Kinoshita Y, Satoh K, Tomita S:
Effects of hydroxyfasudil on penile
dysfunction in the male spontaneously
hypertensive rat. 86

1 3.21-23, 2013.

http://ww.kochi-ms.ac. jp/~ff phrmc/ind

ex.html
@
SAITO,Motoaki

60273893

@
KINOSHITA, Yukako
50032214

H24-H25



