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Fig. 1. Cross section of cochlear.
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Stria vascularis

The stria vascularis is located on the lateral wall of the cochlea and is involved in endolymph production and maintenance
of electric potential. It is rich in capillaries and composed of three types of cells: marginal cells, intermediate cells, and
basal cells. Quoted from reference 1).
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Fig.2. Changes in body weight and blood glucose level in TSOD and TSNO mice.

a) Body weight. Diabetic model TSOD mice showed significant weight gain from 2 months of age, and exhibited severe
obesity of more than 60 g at 5 to 10 months of age. Significant weight gain was observed compared to control TSNO mice.
b) Diabetes model TSOD mice showed a blood glucose level of over 200 mg/dL from 2 months of age, and hyperglycemia
persisted up to 10 months of age. Results are expressed as mean + SEM, * p < 0.05, ** p < 0.01 vs. TSNO (control), n = 5.
TSOD, Tsumura Suzuki Obese Diabetes; TSNO, Tsumura Suzuki Non-obesity = control for TSOD; SEM, standard error

mean. Quoted from reference 14).
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Fig.3. Auditory evaluation in TSOD and TSNO mice.
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Auditory sense was evaluated by measuring the threshold of auditory brainstem response (ABR) at 8 kHz. Diabetes model

TSOD mice showed a significant threshold increase from 10 months of

age, and hearing loss occurred with aging earlier

compared with control TSNO mice. Results are expressed as mean + SEM, * p < 0.05 vs. TSNO (control), n = 5. TSOD,
Tsumura Suzuki Obese Diabetes; TSNO, Tsumura Suzuki Non-obesity = control for TSOD; SEM, standard error mean.

Quoted from reference 14).
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Fig.4. Evaluation of blood vessel area of outer wall of cochlea by blood vessel staining (India ink) in TSNO

and TSOD mice.

a) At 9 and 17 months of age, capillaries in the cochlear stria vascularis were observed by blood vessel staining. In TSOD
mice, a decrease in the distribution density of capillaries was observed. b) When the blood vessel area was evaluated

using the image processing software “Imagel],” the TSOD mice showed

a significant reduction in the vessel area at any

age compared to the TSNO mice. Results are expressed as mean + SEM, ** p < 0.01 vs. TSNO (control), n = 2. TSOD,
Tsumura Suzuki Obese Diabetes; TSNO, Tsumura Suzuki Non-obesity = control for TSOD; SEM, standard error mean.

Quoted from reference 14).
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Fig.5. Auditory evaluation of Kampo administration to

TSOD mice.

Auditory sense was evaluated by measuring the threshold of
auditory brainstem response (ABR) at 8 kHz.

Compared with the control group, the increase in ABR
threshold with age was ameliorated in the group treated
with Kampo medicine: Bofutsushosan and Daisaikoto.
Results are expressed as mean + SEM, * p < 0.05 vs.
control (without Kampo medicine), n = 10. TSOD, Tsumura
Suzuki Obese Diabetes; SEM, standard error mean. Quoted
from reference 17).
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Fig.6. Auditory evaluation of metformin
administration to DBA/2 mice.

Auditory sense was evaluated by measuring the
threshold of auditory brainstem response (ABR) at
8 kHz.

Compared with the control group, the ABR
threshold was significantly lower in the metformin-
administered group from 11 weeks of age, indicating
a protective effect. Results are expressed as mean
+ SEM, **p < 0.01 vs. control (without metformin
medicine), n=5. DBA/2, presbycusis model; SEM,
standard error mean.



BEAL A ML R ENHEE

gz, Milggib~—5—Tdh 5 SA-P-gal iM% 25
Falsgr CEAB L7z & 2 AL IR - i - IMIZB T, IR
BT 28X MRV I VEETHEEERT 220, Mk
LI ENT WD S EAIRE SN (Fig. 7)o A MFV
IV OBEMMEHOMKT & LT, AMPEEILT 07 A >
FF—+¥ (AMPK) Z2IEMHALT 5 2 L2 & o T, ZLiEk
¥ 74V T& % mTOR (mammalian target of rapamycin)
ZIHIL . F 221N R LZ 3\ Tidk eNOS (endothelial
nitric oxide synthase) % G PEL <&, NOEEA & BN L i
BT W ST I EAME SR TR, NHICBW
T d AMPKIZAME EAIIBIC B1F 2 KT v & )V O i [H
THhH, FEEEPSONEREICHMBL VDL Z LD
WEEINTVWD, AMFVIVEGICEVNFIZBNTY
AMPK 236G EAL LORFEE R 2 7R L 72T RIS H 1) . 42
DRFTHRETH B0 —Tiv BANEEIEE TV~ 7 21213k
FERRE IR L2, 2 BIHERIRE TV < T A TIRNER DS
SN o72 TSOD Y 7 AEEIRIUERE) 2 ¥ K1) v
JREBREET IV TH ) . WEOBIREEIL % 5 B 2 S0
FHRRIE A AN I VARDOATIEIR T3 TH o 7T HE
HrEZLTW5,

FeEH

BEIE MR IC B A EPHE L L CA CIFR S Tw
RS, AR SR 2 X705 2 A%
SNTBY, FAAFHICELETH LRI EFHIEEINS
728, QOLZH LSIKT &5,

A D2 ERERTE T 7V~ 7 ATSOD DG A 5. A
BRI X DR 2 & 72 Ly MR 1IN E I
AIBE 1 5212 81T 2 BANMAENIEDO ML E 520, BEIR
PRS2 & B W E OB PER) 2 MR £ 7Rk &
M7zo BRG] (B JRGEEEHL & KEHY) 5B L 00
U —HIBRIC XD s &b 4 ) BRI ISP S
. W EOMEb RSN TN, Ty F oAV v 7%
PR END X PRV I VFEGIZBWTE, AFRY) v
Y FE—-AET IV TEHEONE MER 4 %79 TSOD
Y ATRIRPE SN Lo fens, BAEEEE TV
DBA/2I2BW TR X DT 23 L. € oy
ELCENERAATMIBE & 0T & o i E i | PR
TR HERE L 720

SA-f-gal staining

Control-1

Control-2

Metformin-1

Metformin-2

Liver

DBA/2

Lung

Fig. 7. Histological evaluation of metformin administration to DBA/2 mice by SA-f-gal staining of

various organs.

The SA-f3-gal activity, a marker of cellular senescence, was observed in various organs throughout the body. The
stained cells turn blue. In the liver, lung, and brain, the findings suggestive of reduced activity in the metformin

group compared with the control group.
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