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Abstract Lipid peroxidation products and lipid-derived electrophiles

Age-related macular degeneration (AMD) is the leading cause of
blindness worldwide. Although the cause of AMD remains
unknown, lipid peroxidation (LPO) end-products are critical
molecules for its development. Herein, we report the imaging of
lipid radicals, which are key factors in the LPO reaction, and
therapeutic information using animal models.

Lipid peroxidation
Chain reaction
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Lipid Radical Detection Probe

Lipid Radicals Hollyfield JG, et al. Nat Med, 2008
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Jarrett SG., and Boulton ME.
Mol Aspects Med., 2012

Results

Fluorescence images of the retina in NBD-Pen-administered mice Structure of OT-551 and CPC-Pen

a Light exposure

electron
transfer

Yamada K, et al., Nat Chem Biol, 2016

Fig. 1 CPC-Pen or OT-551 (100 umol/kg o [¢]

- body weight in PBS containing 10% PEG
300) was administered i.p. at 30 min O O)V
before light exposure. Mice were kept

under 8000 lux light for 10 h. After 3 h

of light exposure, NBD-Pen (5.0 pmol/kg

body weight in PBS containing 50% PEG K‘ N
300) was administered i.p. After 30 min, , OT-551 . CPC-Pen
the eyes were enucleated. Frozen H OH ¢ I}
Control Light CPC-Pen 0T-551 retinal sections (8 um) were mounted
b with DAPI and their fluorescence was 3 3
> s Photoreceptorcells 5 RPE cells measured by confocal microscopy  Effect of CPC-Pen or OT-551 on retinal damage after light exposure
g e _ s (NBD-Pen: Aex = 488 nm, Aem = 505—
H - 3 [ 600 nm; DAPI: Aex = 405 nm, Aem = 490 Light
£E? T £E? " . nm; scale bars = 25 um). (a) a 18Nt exposure
is ™ Zs . Fluorescence images of the retina. (b, c)
S& - 53, Fluorescence intensity was calculated in
= : 2 photoreceptor cells (b) and RPE cells (c).
g " E Data are shown as the mean % s.d. of
& A three experiments. **p < 0.01 versus
Comol gt cpchen  oOTss: Cowol gt ceopen  oTsst Control, ™p < 0,01 versus Light
4-HNE accumulation and apoptosis in the retina of mice Control Light PCren or-551
b i - c i
. Inferior (H-K) o Superior (P-S)
- — %
g 60 *% E 5 T
a e "
g =0 . ¢ a0
s 40 ] *k
£ 2 30
Y 2
H
S 2 s
g 3 10
s 10 %
0 0
Control  Light ~ CPC-Pen OT-551 Control  Light ~ CPC-Pen  OT-551

Fig. 3 OT-551 or CPC-Pen (100 umol/kg body weight in PBS containing 10% PEG 300) was administered i.p. at 30 min before light Fig.2 CPC-Pen or OT-551 (100 umol/kg body weight in PBS containing 10% PEG 300) was administered i.p. at 30 min before light
exposure. Mice were kept under 8000 lux light for 10 h, and then under a normal light/dark cycle for 24 h. The eyes were then ~ exposure. Mice were kept under 8000 lux light for 10 h, and then under a normal light/dark cycle for 6 days. On day 7, the eyes were
enucleated. Frozen sections (8 ym) were stained and evaluated (scale bars = 50 um). (a, b) Images of 4-HNE immunostaining (a)  enucleated. Frozen sections (8 um) were stained with hematoxylin-eosin and evaluated. The ONL was separated into 26 points (A-Z)
and TUNEL staining (b). Data are shown as the mean  s.d. of five experiments. **p <0.01 versus Control, *p < 0.01 versus Light. and measured. (a) Images of stained P-S sections (scale bars = 50 um). (b, ¢) Mean thicknesses in the inferior hemisphere (H—K) (b)

and superior hemisphere (P=S) (c). Data are shown as the mean £ s.d. of six experiments. **p < 0.01 versus Control, *p < 0.01

Conclusion o

In the present study, we visualized lipid radical production in the retina of light-damaged mice. Lipid radicals enhanced LPO, and the
LPO end-products induced RPE and photoreceptor cell apoptosis, leading to retinal damage. We demonstrated that lipid radicals play

an important role in the progress of retinal disease. Enoki M, et al., Chem Commun, 53:10922-10925, 2017.
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