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To examine the pathology of normal-tension glaucoma and develop the
neuroprotective drog

Hirooka, Kazuyuki

3,700,000

80p g/kg/day
24 24
NADPH CDKNI1A VDR 2 p53

Since it is important to determine the mechanism of cell death independent
of the intraocular pressure (I0P), we examined gene expression changes in the retina after the
systemic administration of aldosterone. After the subcutaneous implantation of an osmotic minipump
into the mid-scapular region of rats, we administered an 80 p g/kg/day dose of aldosterone.Analysis
of the microarray data sets revealed the upregulation of 24 genes and the downregulation of 24 genes

of key apoptosis-specific genes. Real-time PCR revealed 5 genes (Bcl3, Cdknla, Tbox5, Pf4, and Vdr)
were upregulated while 10 genes $Asns, Bardl, Card9, Fcgrla, Inhba, Kcnh8, Lck, Phldal, Ptprc, and
Sh3rfl) were downregulated. Significant increases or decreases were noted in several genes after the
systemic administration of aldosterone. Further studies will need to be undertaken in order to
definitively clarify the role of these genes in the eyes of animals with normal-tension glaucoma.
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Acvrl 2.028 Acvrlc 0.384

Alox15 11.059 Adamtsl4 0.489
Birc3 13.423 Asns 0.224
Bcl3 9.804 Bardl 0.386
Cc7 2.454 Bdnf 0.364
C-C
7.972 Card9 0.199
motif
Cdknla 3.071 Csarl 0.168
Cdkn2c 2.031 Co 0.424
Fcgr2b 3.092 Casp7 0.385
Fosll 13.808 Cd3g 0.443
Htaitp2 6.056 Cdhl 0.273
M1 2.527 Crh 0.374
Tnfrsf8 17.7 Cryaa 0.473
Txnip 3.764 Erbb3 0.298
Vegfa 2315 Fcgrla 0.482
Vdr 2.003 Gimap5 0.372
Lgals7 2.973 Inhba 0.488
Mael 5.791 Kcnh8 0.12
Msx1 2.034 Lck 0.206
Myc 2.234 Ndufaf4 0.141
Pf4 2.545 Phldal 0.444
Snca 48.514 Ptprc 0.466
Tbx5 14.656 Ripk3 0.443
Terc 2.766 Sh3rfl 0.048
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PCR
=
(n=10) (n=10)
Acvrl 0.73+0.09 0.60+0.06 <0.01
Alox15 0.76+£0.26 0.49+0.36 0.073
Bel3 0.77+0.12 0.96+0.44 <0.01




Gimap5 0.58+0.28 0.50+0.06 0.382
Inhba 0.74+0.13 0.64+0.04 0.028
Kcenh8 0.79+£0.20 0.50+0.08 0.001
Lck 0.78+0.16 0.63+0.09 0.025
Ndufaf4 0.57+0.27 0.43+0.05 0.127
Phldal 0.95+0.21 0.64+0.19 0.040
Ptprc 0.79+£0.16 0.49+0.10 <0.001
Ripk3 0.62+0.17 0.79+0.36 0.204
Sh3rfl 0.78+0.25 0.57+0.10 0.026

Birc3 0.60+0.07 0.65+0.11 0.29
Cc7 1.23+0.27 1.04+0.12 0.07
C-C motif  0.93+0.20 0.89+0.17 0.64
Cdknla 0.95+0.18 1.66+0.47 <0.01
Cdkn2c 0.79+0.16 0.60+0.08 <0.01
Fegr2b 1.09+0.19 1.14+0.26 0.68
Fosll 0.74+0.23 0.72+0.14 0.892
Htatip2 0.45+0.08 0.49+0.22 0.579
Il1rn 3.61+£1.76 1.47+0.90 <0.01
Lgals7 1.40+0.69 0.94+0.13 0.067
Mael 0.55+0.34 0.55+0.11 0.992
Msx1 0.58+0.18 0.66+0.28 0.483
Myc 0.79+0.10 0.75+0.16 0.541
Pf4 0.58+0.10 0.99+0.24 <0.01
Snca 1.05+0.09 0.75+0.06 <0.01
Tbx5 0.68+0.36 0.86+0.08 <0.01
Terc 1.07+0.05 0.87+0.16 <0.01
Tnfrsf8 0.62+0.31 0.86+0.24 0.07
Txnip 0.78+0.09 0.68+0.35 0.382
Vegfa 0.98+0.12 0.64+0.09 <0.01
Vdr 0.95+0.18 1.13+0.19 0.046
PCR
p
(n=10) (n=10)

Acvrlc 2.59+4.87 0.65+0.16 0.241
Adamtsl4 0.81+0.17 1.01+0.26 0.059
Asns 0.92+0.15 0.20+0.04 <0.001
Bardl 0.62+0.15 0.46+0.05 0.013
Bdnf 1.00+0.09 1.00+0.12 0.970
Card9 0.86+0.11 0.77+0.03 0.033
Csarl 0.87+0.16 0.97+0.27 0.322
Co 0.46+0.18 0.61+0.21 0.110
Casp7 0.88+0.03 0.86+0.18 0.778
Cd3g 0.48+0.12 0.38+0.15 0.161
Cdhl 0.51+0.24 0.46+0.07 0.561
Crh 2.48+3.99 0.7840.10 0.212
Cryaa 0.52+0.29 0.49+0.21 0.847
Erbb3 0.52+0.36 0.35+0.18 0.187
Fcgrla 0.52+0.20 0.32+0.09 0.012

Fukuda K, Hirooka K, Mizote M, et al.
Neuroprotection against retinal
ischemia-reperfusion injury by blocking the
angiotensin II type 1 receptor. Invest
Ophthalmol Vis Sci 51:3629-3638, 2010.
Fujita T, Hirooka K, Nakamura T, et al.
Neuroprotective effects of angiotensin II
type 1 receptor (AT1-R) blocker via
modulating AT1-R signaling and decreased
extracellular  glutamate levels. Invest
Ophthalmol Vis Sci 53:4099-4110, 2012.
Liu Y, Hirooka K, Nishiyama A, et al.
Activation  of  the aldosterone/
mineralocorticoid receptor system and
protective effects of mineralocorticoid
receptor antagonism in retinal ischemia-
reperfusion injury. Exp Eye Res 96:116-123,
2012.

Yang H, Hirooka K, Fukuda K, Shiraga F.

Neuroprotective effects of angiotensin 11

type 1 receptor blocker in a rat model of
chronic glaucoma. Invest Ophthalmol Vis
Sci 50:5800-5804, 20009.

4
Kazuyuki Hirooka, Kana Misaki, Eri Nitta,

Kaori Ukegawa, Shino Sato, Akitaka
Tsujikawa. Comparison of Macular Integrity
Assessment (MAIA), MP-3, and the

Humphrey Field Analyzer in the evaluation



of the relationship between the structure and
function of the macula. PLoS One
11(3):e0151000, 2016

Kazuyuki Hirooka, Shino Sato, Eri Nitta,

Akitaka Tsujikawa. The relationship between
vision-related quality of life and visual
function in glaucoma patients. Journal of
Glaucoma 25:505-509, 2016

Kazuyuki Hirooka, Saeko Izumibata, Kaori

Ukegawa, Eri Nitta, Akitaka Tsujikawa.
Estimating the rate of retinal ganglion cell
loss to detect glaucoma progression: An
observational cohort study. Medicine
Jul;95(30):¢4209, 2016

Takeru Shimazaki, Kazuyuki Hirooka, Yuki

Nakano, Eri Nitta, Kaori Ukegawa, Shino
Sato, Akitaka Tsujikawa. Relationship
between oxygen saturation of the retinal
vessels and visual field defect in glaucoma
patients: comparison with each hemifield.

Acta Ophthalmologica 94:¢683-¢687, 2016

69

2016 10

119 2016

119 2016 4

4,
25
2015 9
0
o 0
o 0
@

HIROOKA, Kazuyuki

10325350



