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Protection of Age-Related Hearing Impairment by Dietary Beta-Conglycinin
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ABSTRACT

We aimed to investigate whether dietary beta-conglycinin could protect against age-
related hearing impairment in mice. Six-month-old C57BL/6J male mice were fed
diets containing beta-conglycinin (n=6) or casein (n=>5) for 6 months. Six months after
starting these diets, body weights were significantly higher in the casein-fed group
than in the beta-conglycinin-fed group (p<0.01). Casein-fed mice exhibited increased
auditory brainstem response (ABR) hearing thresholds at all frequencies, whereas
beta-conglycinin-fed mice exhibited no increased ABR threshold shifts (<30 dB). The
ABR threshold shift was significantly diCerent at 4 kHz (p<0.01) and 32 kHz (p<0.05).
Transmission electron microscopic studies revealed that the number of lipofuscin
granules in spiral ganglion neurons (SGNs) was significantly increased in the
casein group compared to that in the beta-conglycinin group (p<0.05). Additionally,
morphological damage in the stria vascularis (SV) was more severe in the casein-
fed group than in the beta-conglycinin group. Our data suggest that dietary beta-
conglycinin could protect against age-related hearing impairment. Six-month-old
adiponectin (APN) KO mice showed moderate [>50 dB sound pressure level (SPL)]
to severe (>70 dB SPL) hearing losses (in submission). Serum APN was higher in
the beta-conglycinin group than in the casein group. These results suggest that
increased levels of serum APN in the beta-conglycinin group might alord protection
against morphological damage in the SV and SGNs, and, consequently, prevent
hearing impairment. Soy Protein Research, Japan 16, 92-98, 2013.
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Fig. 1. Experimental procedure.
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Table 1. Composition of experimental diet

Groups
Casein 3 -Conglycinin
g/100g diet

Casein 227 O

3 -conglycinin O 21.6
Cornstarch 37.35 38.45
Dextrinized cornstarch 132 132
Sucrose 10 10
Soybean oil 7 7
Cellulose powder 5 5
Mineral mixture 35 35
Vitamin mixture 1 1
Choline bitartrate 0.25 0.25

93



o0oooo0oo
0000006000000 0000020000
O000DO000Fg 3A0000200000000
0000000000000 00000000000
O0Fig. 3B O0D600000120000000B
-000000D0000000000000D0030dB
000000000000 D000000000R-00
000o0DD0OD0O0000100015dB0 0000000
OBkHzO16 kHzZO O OOOOOOODOOOOOOO
0004 kHzO32 kHzZOOOOOOOOOOOOOO
O00O0D0OFig 3COCS7BLO 6J0O0OODOOO
0000120000500060 dBO000O0O0O0OO0
0000000000000 o0o0n™moooooo
000000000R-0000000000000
0000000000000 D00000000000
oooooo
oDooon
0000000000000 000O00O0Fig.
A0 000D0O00Fg 4B00000R-00000D0
000000000000000000000000
oo
00000000000000000000000
0000000R-00D00000D000ODO0O0
000000000000000000000000
00000000000 00000dFig 500
0000000000000 0000D000000
0000000000000 D0000D0000000
0000000000000 D00000000000
00000 0™MOo0o0000000000000O
0000000000000 0000000BR-000

000000000000100000000000
0000000 D0D0D0DO p<0.05 Fig 60p-000
00000000000 000000D0O000000
ooooooo

000000000000 00000000000
000000000000 Op-0000000000
00000000000000000000dFig. 70
0000000000000 0000000000
00000000000000000dFig. 8MB-00
0000000000ooooooo®o00000
00000000000 DoOooOon

Adiponectin0 000000

AdiponectinDO APNO 0000000000000
000000000 00000000D0000000
O00000o0o00"MAPNOOOOOOOOOOO
0000000000000 000000000™D
J00000000O0OoOoOoop-000000000
O0OO0OOO0OO0OO0OAPNOOOOOOO0OO0O0YOODO0O0O0O
O0OOOO0OOAPNOOOOOO

Fig. (00 0APNOOOOOOOOOOOODOOO
2000 0000000APNOOOOOOOOOOO
00000000000p-0000000020000
APNOOODO12900000000001300000
000000000o000000000000060
00000000001040R-000000001180
O06000000APNOODOOOOOOOOOR-O
000000000000 000000000

O0D0D0OO0OO0OOO0OAPNOOOODOOODOOOO
O000000000O0O0APNOOOOOOOOO
J00000o0o0o00doodeddO0OOOOOoon

Pre After 2 Months After 6 Months
p=0.067 p<0.01
6 months 8 months 12 months
50 50 50 .
40 | 40} . 40
30 * 30t 30
20 t 20 ¢ 20
10 ¢ 10 ¢ 10
0 L 10 L 10 .

casein B -conglycinin casein

B -conglycinin casein B -conglycinin

Fig. 2. Body weight of both groups after food intake.
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Fig. 3A. ABR thresholds before food intakes (6

months of age).
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Fig. 3B. ABR thresholds 2 months after food intakes
(8 months of age).
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Fig. 3C. ABR thresholds 6 months after food intakes
(12 months of age).
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Fig. 4A. Spiral ganglion neurons from basal regions
of the cochlear.
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Fig. 4B. Stria Vascularis from basal regions of the

cochlear.
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Fig. 5. Ultra structure of the spiral ganglion neurons.
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Fig. 7. Ultra structure of the stria vascularis.
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Fig. 8. Ultra structure of the stria vascularis (2).
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