
8
7.5

7
6.5

6
5.5

5
4.5

4
3.5

3
2.5

2
1.5

1
0.5F

L
U

O
R

E
S
C

E
N

C
E
 I
N

T
E
N

S
IT

Y
 R

A
T
IO ANTIOXIDATION ABILITY OF INGREDIENTS

M
E
D

IU
M

 F
O

R
N

E
R

V
E
 C

E
L
L
S

D
E
F
A

T
T
E
D

R
IC

E
 G

E
R

M

F
E
R

M
E
N

T
E
D

G
R

A
P

E

D
E
F
A

T
T
E
D

S
O

Y
B

E
A

N

α
G

 H
E
S
P

E
R

ID
IN

H

L
A

C
T
IC

 A
C

ID
B

A
C

T
E
R

IU
M

 W
B

2
1

α
G

 H
E
S
P

E
R

ID
IN

P
A

-
T

H
E
S
P

E
R

ID
IN

D
M

S
O

+M
ED

IU
M

FO
R

 N
ER

V
E 

C
EL

LS

W
H

E
A

T

0.8

0.9

1.1

1.2

1.0

1.3

1.4

R
A

T
IO

 O
F
 N

U
M

B
E
R

S
 O

F
 V

IA
B

L
E

R
E
T
IN

A
L
 G

A
N

G
L
IO

N
 C

E
L
L
S

RATIO OF VIABLE RETINAL GANGLION
CELLS WITH EACH INGREDIENT

D
IS

T
IL

L
E
D

W
A

T
E
R

D
E
F
A

T
T
E
D

R
IC

E
 G

E
R

M

D
E
F
A

T
T
E
D

W
H

E
A

T
 G

E
R

M

F
E
R

M
E
N

T
E
D

G
R

A
P

E

D
E
F
A

T
T
E
D

S
O

Y
B

E
A

N

L
A

C
T
IC

 A
C

ID
B

A
C

T
E
R

IU
M

 W
B

2
1

α
G

 H
ES

P
ER

ID
IN

P
A

-T P
B

S
(-

)

W
H

E
A

T

FIG.1

FIG.2

1/6



1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0

C
E
L
L
 C

O
U

N
T
 R

A
T
IO

DAMAGE+ENZYME-TREATED
HESPERIDIN

CONTROL

2.5

2

1.5

1

0.5

0

C
E
L
L
 C

O
U

N
T
 R

A
T
IO

ENZYME-TREATED HESPERIDINCONTROL

FIG.3

FIG.4

2/6



1.50

1.25

1.00

0.75

0.50

0.25

0.00
WT PBS Hes

NMDA

scale bar 50μm

<Rbpms/RT-PCR>

R
bp

m
s/

G
ap

dh

1.50

1.25

1.00

0.75

0.50

0.25

0.00
WT PBS Hes

NMDA

<Brn3c/RT-PCR>

B
rn

3
c
/
G

ap
dh

1.75

1.50

1.25

1.00

0.75

0.50

0.25

0.00
WT PBS Hes

NMDA

<Brn3b/RT-PCR>

B
rn

3
b/

G
ap

dh

HESPERIDINCONTROL

FIG.5

FIG.6

3/6



1.2

1

0.8

0.6

0.4

0.2

0

C
E
L
L
 C

O
U

N
T
 R

A
T
IO

ENZYME-TREATED
HESPERIDIN

ENZYME
-TREATED

HESPERIDIN

CONTROL

CONTROL

UNTREATMENT

UNTREATMENT

DAPI Rbpms Merge

4/6

FIG.7

FIG.8



CONTROL

UNTREATMENTPhotopic

log.cd.s/m2

0

0.5

1.0

1.5

2.0

NMDA Merge

ENZYME-TREATED HESPERIDIN

UNTREATMENTPhotopic

log.cd.sm-2

0

0.5

1.0

1.5

2.0

NMDA Merge

5/6

FIG.9



0.5

0.4

0.3

0.2

0.1

0

V
IS

U
A

L
 A

C
U

IT
Y

ENZYME-TREATED
HESPERIDIN

CONTROLUNTREATMENT

0

0.2

0.6

0.8

0.4

1

1.2

R
E
L
A

T
IV

E
 E

X
P

R
E
S
S
IO

N
 L

E
V

E
L

REAL-TIME PCR

P
O

M
E
G

R
A

N
A

T
E

S
E
E
D

ST
A

M
A

R
IN

D

W
IL

D
 G

R
A

P
E

L
IC

O
R

IC
E

P
O

W
D

E
R

H
A

S
K
A

P

C
IN

N
A

M
O

N
P

O
W

D
E
R

K
O

U
J
IK

O
M

U
G

I

C
O

N
T
R

O
L

6/6

FIG.10

FIG.11


