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We found that the angiotensin Il receptor blocker (ARB), antihypertensive
drug, exerted a suppression effects on the growth and progression of rat prostate cancer, and the
clinical intervention study revealed that PSA progression was significantly prolonged in prostate
cancer patients given an ARB compared with placebo control. Therefore, we examined the effect of ARB

on advanced prostate cancer such as castration resistant cancer. We demonstrated that candesartan
significantly attenuated both the number and incidence rate per acinus invasive carcinoma
development in lateral lobe of rats. Additionally, candesartan administration tended to decrease in
size of metastatic lesion in the bone of prostate cancer although there was no significant
difference in the incidence of bone metastasis.



3,2"-dimethyl-4-aminobiphenyl (DMAB)

60

Transgenic Rat for Adenocarcinoma of the Prostate, TRAP o

15
invivo TRAP
2-6)
1 1 (ARB)  TRAP
PSA ™ ARB
AR o p38 MAPK
ARB
(1) TRAP
6 TRAP 4
(Testosterone propionate, TP, 40 mg in Silastic tube) 3
0-3 5-8 10-15 2 1,2
1 2 mg/kg/day 1 2 3
] 2 C21 2 mg/kg/day 15
4 21
(2) PCail
In vivo
(pGL4.51[luc2/CMV/neo]vector) Lipofectamine PCail
PCail 8
3x10° PCail-luc 1 8
2x10° PCail-luc 50%
8 in vivo
HE

(1) TRAP



2.7 C21 1 2
mg/kg/day 1.7 1.6 1.2
1.8% c21 1 2 mg/kg/day 1.4%
0.7% 0.6%

4.2 2 mg/kg/day
1.5
2.2% 0.7%
(2) PCail
PCail-luc-#15-1 PCail-luc-#5-1 2
PCail-luc-#15-1 3x10°
PCail-luc-#15-1 17 1 8
in vivo
PCail-luc-#15-1 PCail
PCail-luc-#5-1 10
2.5x10° 2 1x10°
5 4
2 14
PCail-luc-#5-1
16
14730 (47%) 17/32  (53%)
2/30  (7%) 5/32 (16%)
10.3+ 10.1
9.0+ 6.6 (10° photons/sec) 4.3+
2.1 1.5+ 1.1 10® photons/sec
6 (n=10)

(n=10) 258.9+ 122.9 143.9+ 70.9 (m)
16.2+ 10.5 11.5%
7.1 (107 photons/sec)
7/10 (70%) 6/10 (60%) 0.42+ 0.47 1.35% 2.28 (107

photons/sec)

in vivo

Activity of Daily Living,
ADL Yamagishi,
T. et al, J Urol, 173:441, 2005.
ADL



< >

(1) Asamoto, M., Takahashi, S., et al.: Prostate carcinomas developing in transgenic
rats with SV40 T antigen expression under probasin promoter control are strictly
androgen dependent. Cancer Res, 61: 4693-4700, 2001.

(2) Tang, M., Takahashi, S., et al.: Protective effects of citrus nobiletin and
auraptene in transgenic rats developing adenocarcinoma of the prostate (TRAP) and
human prostate carcinoma cells. Cancer Sci, 98: 471-477, 2007.

(3) Seeni, A., Takahashi, S., et al.: Suppression of prostate cancer growth by
resveratrol in the transgenic rat for adenocarcinoma of prostate (TRAP) model.
Asian Pac J Cancer Prev, 9: 7-14, 2008.

(4) Takahashi, S., et al.: Suppression of prostate cancer in a transgenic rat model
via y-tocopherol activation of caspase signaling. Prostate, 69: 644-651, 2009.

(5) Long, N., Takahashi, S., et al: Purple corn color inhibition of prostate
carcinogenesis by targeting cell growth pathways. Cancer Sci, 104: 298-303, 2013.

(6) Suzuki, S., Takahashi, S., et al: Apocynin, an NADPH oxidase inhibitor, suppresses
rat prostate carcinogenesis. Cancer Sci, 104: 1711-1717, 2013.

(7) Takahashi, S., et al.: Therapeutic targeting of angiotensin Il receptor type 1
to regulate androgen receptor in prostate cancer. Prostate, 72: 1559-1572, 2012.

5
9

(1) Etani T, Takahashi S. et al ( 12 12 ): NCL1, a highly selective
lysine-specific demethylase 1 inhibitor, suppresses castration-resistant prostate
cancer growth via regulation of apoptosis and autophagy. J Clin Med, 8:E442, 2019.
(doii:10.3390/jcmB8040442)

(2) Mapoung S, Takahashi S.(Corresponding author) et al ( 9 8 ):
Cyclohexanone curcumin analogs inhibit the progression of castration resistance
prostate cancer in vitro and in vivo. Cancer Sci, 110:596-607, 2019.
(doi:10.1111/cas.13897)

(3) Suzuki S, Takahashi S. etal ( 7 7 ): Early detection of prostate
carcinogenesis by immunohistochemistry of HMGB2. J Toxicol Sci, 43:359-367, 2018.
(doi:10.2131/jts.43.359)

(4) 1to Y, Takahashi S.(Corresponding author) et al ( 8 7 ):
Chemopreventive effects of angiotensin Il receptor type 2 agonist on prostate
carcinogenesis by down-regulation of androgen receptor. Oncotarget, 9:13859-13869,
2018. (doi:10.18632/0oncotarget.24492)

®) - ( 7 7o) 2

30: 1221-1224, 2017.



(6) ( 5 5 ) BIO Clinica

5 84-88, 2016.

(7) Suzuki S, Takahashi S. et al ( 9 9 ): Pioglitazone, a peroxisome
proliferator-activated receptor gamma agonist, suppresses rat prostate
carcinogenesis. Int J Mol Sci, 17:2071, 2016. (doi:10.3390/ijms17122071)

(8) Sato S, Takahashi S.(Corresponding author) et al ( 10 9 ):
Histone deacetylase inhibition in prostate cancer triggers miR-320-mediated
suppression of the androgen receptor. Cancer Res, 76:4192-4204, 2016.
(doi:10.1158/0008-5472.CAN-15-3339)

(9) Kuno T, Takahashi S. et al ( 9 9 ): Preventive effects of
fermented brown rice and rice bran against prostate carcinogenesis in TRAP rats.
Nutrients, 8:421, 2016. (doi:10.3390/nu8070421)

21
(@)) Luteolin androgen

receptor splice variant 35 2019

@ _ DNA
77 2018
(3) Mapoung S, Takahashi S. et al, A synthetic cyclohexanone curcumin analog, BHMBC,
inhibits the progression of castration-resistance prostate cancer. 77
2018
(4) Uemura H, Takahashi S. et al. Chemopreventive effects of angiotensin Il receptor
type 2 agonist on prostate carcinogenesis by the downregulation of the androgen

receptor. AACR Annual Meeting 2018, Chicago, USA, 2018.

®) - 1
34 2018
)
76 2017
(7) Mapoung S, Takahashi S. et al. Dehydrozingerone, a Curcumin analog, inhibits
prostate cancer growth in vivo, 76 2017
® 2
2017 2017
(©)) . Angiotensin Il receptor type 2
106 2017
(10) -
106 2017
(11) -
33 2017
(12) . angiotensin Il receptor type 2

33 2017



(13) 2

32 2016
a4 - 75
2016
(15) -
75 2016
(16) 75
2016
an L Pioglitazone
2016 2016
(18) - HDAC OBP-801  miRNA
105 2016 5 14
(19) . luteolin 105
2016

(20)Naiki T, Takahashi S. et al. Luteolin has therapeutic potential through the
regulation of oxidative stress in castration-resistant prostate cancer. AUA Annual
Meeting 2016, San Diego, USA, 2016.

(21)Sato S, Takahashi S. et al. Inhibition of histone deacetylase induces
miR-329-mediated androgen receptor suppression in prostate cancer. AACR 107" Annual
Meeting 2016, New Orleans, USA, 2016.

1
@
pp27-31, 2016.
o 0
o 0

URL
http://www.med.nagoya-cu.ac. jp/pathol.dir/

@

@



