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THE ROLE OF a;-ADRENOCEPTOR SUBTYPES IN BENIGN
PROSTATIC HYPERPLASIA-FROM BED TO BENCH

Yoshiyuki Kojima, Masa Havase, Makoto Imura, Shinsuke Oxapa,
Yasue KuBota, Shoichi Sasaki, Yutaro Hayasur and Kenjiro Konri

The Department of Nephro-urology, Nagoya City University Graduate School of Medical Sciences

Alpha l-adrenoceptors (a1-ARs) play a role in the regulation of prostatic smooth muscle tone, and
are critical mediators of lower urinary tract symptoms (LUTS) and pathophysiology in benign prostatic
hyperplasia (BPH). Three subtypes (a1a., @b, aia) have been identified by molecular cloning
techniques. Although the reasons for the existence of three subtypes remain elusive, recent findings
suggest a role of subtype and tissue-specific regulation. We examined the role of each a-AR-subtype
in the prostate to apply some new findings obtained from basic research for the clinical treatment. We
have demonstrated that the mRNA expression levels of @;-AR-subtypes in the prostate differed among
patients and that the genetic background differences of patients with BPH were responsible for the
diverse responses to subtype-selective a;-blockers.  In addition, both a;,- and a;4-AR-subtypes play a
significant role in the spontaneous contraction of human prostate and, especially a;q-AR-subtypes may
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also control the cell growth of the prostate. Clarification of the mechanism of a;-AR subtypes in the

prostate will provide more effective therapy for BPH patients.

(Hinyokika Kiyo 54 : 457-462, 2008)
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Table 1. Subtype selectivity and a; -blockers in

Japan
Subtype non-selective a;-blockers
Prazosin Minipress®
Terazosin Hytracin®, Vasomet®
Urapidil Ebrantil®
(Doxazosin Cardenalin®)
Subtype non-selective aj-blockers
Tamsulosin ~ Hamal® > > ey
Naftopidil Flivas®, Avishot® ajg> a1 > agp
Silodosin Urief® @1 > = ad
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@,4-AR
dominant
patients

@, -AR
dominant
patients

n=39 n=36

(b)
Fig. 1. (a) The ratio of the median expression
level of each @;-AR subtype mRNA in the
BPH patients. (b) The number of
patients predominantly expressing ai, -

and a1g-AR (N=75).
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Fig. 2. Spontanecous contraction in the human prostate.
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Table 2. P-value in IPSS, QOL index, Qmax and PVR for aj,-AR-dominant
and ajq-AR-dominant patients treated with tamsulosin hydrochloride

and naftopidil for 12 weeks

Tamsulosin hydrochloride e ar, BEALEE ag BOEHE AR
IPSS 0.0001 <0.0001 0.0026 <0.005
* IPSS voiding subscale score <0.0001 <0.0001 0.0105 <0.05
* IPSS strage subscale score 0.0002 0.0005 0.0255 <0.05

* Incomplete emptying 0.0027 0.0039 ns ns

* Frequency 0.0005 0.0022 ns ns

* Intermittency 0.0008 0.0025 ns <0.005

* Urgency ns ns ns ns

* Weak Stream <0.0001 0.0002 0.0047 ns

e Staining 0.0427 ns ns ns

* Nocturia 0.0035 0.0049 ns ns
QOL index <0.0001 <0.0001 ns 0.00022
Qmax <0.0001 ns ns 0.0063
PVR ns ns ns ns

Tamsulosin hydrochloride EBE ar, BEAEE ag BOEHE MR
IPSS 0.0001 0.0067 0.0019 ns
* IPSS voiding subscale score 0.0051 ns 0.0152 ns
* IPSS strage subscale score 0.0031 ns 0.0202 ns

* Incomplete emptying 0.0002 ns 0.0152 ns

* Frequency 0.0105 ns ns ns

e Intermittency ns ns 0.0487 ns

 Urgency 0.0166 ns 0.0141 ns

* Weak stream 0.0040 ns 0.0180 ns

e Staining 0.0135 ns ns ns

* Nocturia 0.0059 ns 0.0477 ns
QOL index 0.0005 ns 0.0025 ns
Qmax 0.0128 0.0117 0.0088 ns
PVR ns ns 0.0415 <0.05
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Fig. 3. Correlation between clinical efficacy and change of each a;-AR subtype mRNA expression level

by 12-week naftopidil administration.
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