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Neuroprotective effects of P7C3 through activation of sirtuin gene and its
application for optic nerve diseases.
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Neuroprotective effects of P7C3 on retinal ganglion cells (RGCs) were

determined using optic nerve crush (ONC) model of rats. The left optic nerve was crushed, and 5.0
mg/kg/d of P7C3 or its vehicle was injected intraperitoneally for 3 consecutive days beginning 1 day
before the ONC. P7C3 significantly preserved the density of RGCs on days 7 and 14 after the ONC.
ONC decreased the NAD levels as well as mRNA levels of Nampt and Sirt-1 genes in the optic nerves,
while P7C3 significantly restored the levels. In addition, ONC increased the level of phosphorylated
mTOR and P7C3 significantly lowered the level. There was an accumulation of CD68+ cells that were
immunoreactive to TNF-a at the crush site. Inflammatory genes including the CD68, TNF-a , MCP-1,
and INOS were upregulated after the ONC and these inflammatory events were suppressed by P7C3. Thus,
effects of P7C3 may involve NAD metabolisms and anti-inflammatory properties through suppression of

mTOR pathways.

P7C3 mTOR NAD sirtuin

CD68 TNF-a




wlds

wlds NAD
NAD P7C3
in vivo NAD
Nampt P7C3 NAD
P7C3
(1).P7C3  NAD
(2).NAD  mTOR mTOR
neuroinflammation P7C3  NAD
neuroinflammation
. P7C3 NAD
2mm day 7
NAD/NADH kit NAD
P7C3 3
(2). P7C3 Nampt NAD
P7C3 Nampt Nmnat-1 Sirt-1
real-time PCR
(3). day 7 Tuj-1
placebo Bax
Bcl2 real-time PCR Bax/Bcl2
4). NAD  mTOR
day 7 mTOR immunoblot
CD68 1INOS TNFa
real-time PCR
. NAD 1.36x 0.05nmol/mg/protein P7C3
1.59+ 0.10 nmol/mg/protein  NAD (n=4, P=0.02, t-test)
day 7 NAD 1.27+ 0.21 nmol/mg/protein
p7C3 1.43+ 0.10 nmol/mg/protein p7C3
NAD
(2). Nampt MRNA 0.6
P7C3 0.83 Sirt-1
0.6 P7C3 0.84
Q) P7C3 NAD
NAD Sirt-1
A3). 2009/mm? day 7
980/mm? P7C3 1266/mm?
Bax/Bcl2 24.1 1.29 apoptosis
P7C3 6.06 0.72
P7C3
4). mTOR P7C3
TNF-a CD68
P7C3 p7C3 NAD
mTOR
p7C3 NAD
NAD NAD
NAD  mTOR mTOR kinase
neuroinflammation P7C3 mTOR
neuroinflammation P7C3



6

1. Nishikawa Y, Oku H, Morishita S, Horie T, Kida T, Mimura M, Fukumoto M, Kojima S,
Ikeda T. Negative impact of AQP-4 channel inhibition on survival of retinal ganglion cells
and glutamate metabolism after crushing optic nerve. Exp Eye Res. 2016;146:118-27. (

)
2. Oku H, Morishita S, Horie T, Nishikawa Y, Kida T, Mimura M, Kojima S, lkeda T.
Protective effect of P7C3 on retinal ganglion cells from optic nerve injury. Jpn J
Ophthalmol. 2017;61(2):195-203. ( )
3. Kida T, Oku H, Horie T, Fukumoto M, Okuda Y, Morishita S, Ikeda T. Implication of
VEGF and aquaporin 4 mediating Miiller cell swelling to diabetic retinal edema. Graefes
Arch Clin Exp Ophthalmol. 2017;255(6):1149-1157. ( )
4. Oku H, Morishita S, Horie T, Kida T, Mimura M, Kojima S, Ikeda T. P7C3 Suppresses
Neuroinflammation and Protects Retinal Ganglion Cells of Rats from Optic Nerve Crush.
Invest Ophthalmol Vis Sci. 2017;58(11):4877-4888. ( )
5. Stankowska DL, Mueller BH 2nd, Oku H, Ikeda T, Dibas A. Neuroprotective effects of
inhibitors of Acid-Sensing ion channels (ASICs) in optic nerve crush model in rodents. Curr
Eye Res. 2018;43(1):84-95. ( )
6. Kida T, Flammer J, Oku H, Konieczka K, Morishita S, Horie T, Ikeda T. Vasoactivity of
retinal veins: A potential involvement of endothelin-1 (ET-1) in the pathogenesis of retinal
vein occlusion (RVO). Exp Eye Res. 2018;176:207-209. ( )

5
1. OkuH, KidaT, Horie T, lkeda T. P7C3 supresses neuroinflammation and protects retinal
ganglion cells of rats from optic nerve crush. The Association for Research in Vision

and Ohphthalmology ( ). 2018 5
2. . mTOT
. 123 - ( ) 2018 4
3. . -4 . 123 - (
) 2018 4
. ., ) , , , . P7C3
mTOR . 122 . ( ) 2017 4
5. , , , , . P7C3
121 ( ) 2016 4
0
o 0
o 0

http://www.osaka-med.ac. jp/deps/opt/gyouseki . html

Research gate
https://www.researchgate.net/profile/Hidehiro_Oku

Kojima, Shota

8 10388259

Kobayashi, Takatoshi



8 10567093

(lkeda, Tsunehiko)

8 70222891

Takai, Shinji

8 80288703

(Kida, Teruyo)

8 90610105



