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Geriatric syndrome: Slightly reduced visual and hearing impairments reduce activities daily living
(ADL) and quality of life (QOL) in the community-dwelling elderly

Masanori Nishinaga®, Sunggi Chi®, Yuri Kazusa®, Jun Takata® and Yoshinori Doi”

Abstract

Although it is well-known that moderate and severe visual and/or hearing impairments in elderly persons reduce their
activities of daily living (ADL) and their quality of life (QOL), most elderly people, their caregivers and even nurses/doctors
do not care about those disturbances considering them as normal aging. We studied 1,874 commnity-dwelling elderly (813
men, 1,061 women, mean age; 76+ 9 yrs) and demonstrated that apparently healthy older persons with slightly reduced
function clarified by self-reported questionnaires do not only have lower scores of ADL and VAS (QOL), but also higher
score of GDS 15, that is, they have a more depressive state, compared to those without visual and/or hearing impairments.
Therefore, because visual and/or hearing functional impairments in the elderly, even if slight, affect their ADL impairments,
QOL and mood, we should assess whether the older persons have visual/hearing disturbance(s) in functional screening and
should give them some kinds of assistance to succeed in achieving on enjoyable elderly life.
Key words: Visual disturbance, Hearing loss, Dependence, Quality of life (QOL), Activities of daily living (ADL)
(Nippon Ronen Igakkai Zasshi 2007; 44: 302-304)
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Reperfusion therapy for acute myocardial infarction in elderly patients
Jun Takata, Masanori Nishinaga and Yoshinori Doi

Abstract

Although there has been great progress in reperfusion therapy, the role of coronary reperfusion for elderly patients with
acute myocardial infarction has not been fully investigated. In general, mean age of the subjects in major trials was about 60
years old and approximately only 10 to 15% of patients were over age 75. On the other hand, large-scale registries such as
the US national registry of myocardial infarction (NRMI) showed a higher prevalence of elderly (especially women) in the
clinical setting. This discrepancy may be due to the fact that elderly patients with myocardial infarction have some difficul-
ties in the treatment such as severe multi-vessel coronary lesions, non-cardiac complications and relatively high prevalence
of adverse reactions to reperfusion therapy.

Here we focus on the situation of elderly patients (especially those 75 years or older) with myocardial infarction in the
“real world" clinical setting, showing the clinical changes and outcome of our registry in rural Japan: the Kochi AMI (KAMI)
registry.

Key words: Old-old, Acute myocardial infarction, Reperfusion therapy, Thrombolysis, Percutaneous coronary intervension
(Jpn ] Geriat 2006; 43: 693-696)

Section of Cardiology, Department of Medicine and Geriatrics, Kochi Medical School
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Adiponectin Antagonizes Stimulatory Effect of Tumor
Necrosis Factor-a on Vascular Smooth Muscle Cell
Calcification: Regulation of Growth Arrest-Specific Gene
6-Mediated Survival Pathway by Adenosine 5'-
Monophosphate-Activated Protein Kinase

Bo-Kyung Son, Masahiro Akishita, Katsuya Iijima, Koichi Kozaki, Koji Maemura, Masato Eto, and
Yasuyoshi Ouchi

Department of Geriatric Medicine (B.-K.S., M.A.,, K1, M.E., Y.0.), the Department of Cardiovascular Medicine (K.M.),
Graduate School of Medicine, The University of Tokyo, Tokyo 113-8655, Japan; and the Department of Geriatric Medicine

(K.K.), School of Medicine, The University of Kyorin, Tokyo 181-8611, Japan
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ASCULAR CALCIFICATION IS often encountered in
advanced atherosclerotic lesions and is a common
consequence of aging (1, 2). Calcification of the coronary
arteries has been shown to be positively correlated with
atherosclerotic plaque burden, increased risk of myocardial
infarction, and plaque instability (3-5). We recently demon-
strated that apoptosis plays an important role in inorganic
phosphate (Pi)-induced vascular smooth muscle cell (VSMC)
calcification (6). This type of calcification is dependent on
down-regulation of the growth arrest-specific gene 6 (Gas6)-
mediated survival pathway.

Adiponectin is an adipocyte-derived cytokine that exhibits
protective properties in the heart and blood vessels (7-10). It
accumulates in injured arteries from plasma and suppresses
the endothelial inflammatory response (11) and VSMC pro-
liferation (12). Furthermore, low plasma adiponectin levels
are associated with progression of coronary artery calcifica-

First Published Online January 3, 2008

Abbreviations: AICAR, 5-Aminoimidazole-4-carboxamide ribonucle-
oside; AMPK, AMP-activated protein kinase; Gas6, growth arrest-spe-
cific gene 6; HASMC, human aortic smooth muscle cells; Pi, inorganic
phosphate; PP2C, protein phosphatase 2C; siRNA, small interfering
RNA; TUNEL, terminal deoxynucleotidyl transferase-mediated dUTP
nick end-labeling; VSMC, vascular smooth muscle cells.
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tion in type 1 diabetic and nondiabetic subjects, independent
of other cardiovascular risk factors (13). Experimental stud-
ies have shown that adiponectin reduces TNFa production
in response to various stresses, whereas TNFa attenuates
adiponectin production, resulting in a reduction of plasma
adiponectin levels (14-16). In addition to the inverse rela-
tionship between their expression, increasing evidence sup-
ports suppressive effects on each other’s function (11, 17, 18).
Given the importance of the reciprocal effects of TNFa and
adiponectin, it is not clear whether both play a regulatory.
role in VSMC calcification.

Most of the beneficial actions of adiponectin are accounted
for by the activation of AMP-activated protein kinase (AMPK)
(19, 20). AMPK is a serine/threonine protein kinase that plays
a key role in metabolic homeostasis in all eukaryotic cell types
(21). Cardioprotective effects of adiponectin, including anti-
apoptotic actions, are also likely to be dependent on AMPK (19,
22, 23). However, the role of AMPK in the effect of adiponectin
on VSMC calcification has not been addressed.

In the present study, we investigated whether adiponectin
and TNFa modulate Pi-induced VSMC calcification by regu-
lating apoptosis. We found that TNFa had a stimulatory effect,
whereas adiponectin had an inhibitory effect on Pi-induced
apoptosis and calcification in human aortic smooth muscle cells
(HASMC). Furthermore, these actions were mediated by reg-
ulation of Gasé at the transcription level via AMPK activation.

<zjss;>
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Materials and Methods
Cell culture

HASMC were purchased from Clonetics Corp. (San Diego, CA). They
were cultured in DMEM supplemented with 20% FBS, 100 U/ml pen-
icillin, and 100 mg/ml streptomycin at 37 C in a humidified atmosphere
with 5% CO,. HASMC were used up to passage 8 for the experiments.

Induction and quantification of calcification

For Pi-induced calcification, Pi (2 mixed solution of Na,HPO, and
NaH,PO, whose pH was adjusted to 7.4) was added to serum-supple-
mented DMEM to a final concentration of 2.6 mM (calcification medium).
Ca deposition was evaluated by the o-cresolphthalein complexone
method (C-Test; WAKO, Osaka, Japan) and von Kossa’s staining, as
previously described (6, 24).

Determination of apoptosis

To examine the effect of TNFa (Sigma-Aldrich, St. Louis, MO) and

adiponectin (R&D Systems, Minneapolis, MN) on Pi-induced apoptosis,
they were added simultaneously when the medium was switched to the
calcification medium. Apoptosis was detected by DNA fragmentation with
a cell-death detection ELISAP™* kit (RochEgNVanheim, Germany) and ter-

a

(TUNEL) assay with Apop‘k
Ltd. (Hampshire, UK), agtor

Sbained.from Chemicon International,
anufac:turell

FErdiaEd=dUTP nick end-labefiRg
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were treated with TNFa, adiponectin, and compound C at 24 h after
transfection, followed by incubation for an additional 44 h. Firefly lu-
ciferase activity was determined using a luciferase assay system (Pro-
mega) and normalized by total cell protein.

Preparation of small interfering RNA (siRNA) targeting
Gas6 and transfection

To evaluate the role of Gasé in the inhibitory effect of adiponectin on
calcification, we knocked down Gasé using siRNA. Two kinds of siRNA
were designed to target human Gas6 and nonspecific control siRNA was
synthesized using standard templates (6). siRNA (100 nM) was trans-
fected using transfection reagent (Upstate, Charlottesville, VA) when
HASMC had reached 80-90% confluence and then was transfected every
2 d with TNFe and adiponectin up to 6 d. The efficiency of Gas6 siRNA
was confirmed with immunoblotting (6).

RNA extraction and Northern blot analysis

Total RNA was extracted from HASMC using an RNeasy minikit
(QIAGEN, Courtaboeuf, France). For Northern blot analysis, harvested
RNA (5 pg) was fractionated on 1.4% formaldehyde-agarose gel and
transferred to a nylon filter. The filter was hybridized at 68 C for 2h with
32D 1abeled Gas6 cDNA (6) and an 185 probe in QuickHyb solution
(Stratagenerka=Jolla, CA) and autoradiographed.
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Adiponectin and TNFa regulate ﬁgr;duced calcification in
HASMC

To investigate the effect of adiponectin and TNFa on Pi-
induced calcification, HASMC were incubated with adiponec-
tin and TNFain the presence of 2.6 mM Pi. On d 6, Ca deposition
was suppressed by adiponectin in a concentration-dependent
manner (40 = 2% of control at 300 ng/ml, Fig. 1A), whereas
TNFe significantly augmented Ca deposition (182 + 13% of
control at 50 ng/ml, Fig. 1B). Furthermore, adiponectin clearly
inhibited Ca deposition stimulated by TNFa in a concentration-
dependent manner (Fig. 1C). This was also found by von Ko-
ssa’s staining (Fig. 1D). These results suggest that adiponectin
has an inhibitory effect on both Pi-induced and TNFe-stimu-
lated calcification in HASMC.

Adiponectin antagonizes stimulatory effect of TNFa on Pi-
induced apoptosis by restoration of Gas6-mediated survival
pathway

Because apoptosis has been shown to be an important
pathway regulating Pi-induced calcification (6, 24), we ex-
amined the effect of adiponectin and TNFa on apoptosis in
HASMC. Adiponectin, at concentrations exerting inhibitory
effects on calcification, significantly reduced apoptosis, as
quantified by cytoplasmic histone-associated DNA frag-
ments (Fig. 2A). On the other hand, apoptosis was enhanced
by TNFa in the presence of Pi (Fig. 2B). As shown in Ca
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“em? - depositiohtyadiponectinAntagonized the stimulatory effect of

TNFa on apoptosis. This inhibition was also observed by
TUNEL assay (Fig. 2, C and D).

We previously demonstrated that Pi-induced apoptosis was
mediated by down-regulation of the Gasé-mediated survival
pathway (6, 24). Therefore, we examined the effects of adi-
ponectin and TNFa on this pathway. Both Gasé mRNA and
protein expression were down-regulated by TNFa in the pres-
ence of Pi, whereas adiponectin clearly restored their expression
(Fig. 3, A and B). Next, because the Gas6-mediated survival
pathway is Akt-dependent, the effect of adiponectin and TNFa
on Akt phosphorylation was examined. As shown in the Gas6é
expression, the similar effect of adiponectin and TNFa was
observed in Akt phosphorylation that is high at basal level in
the untreated condition containing serum (Fig. 3A). We con-
firmed that total Akt was not changed by adiponectin and
TNFa treatment (Fig. 3A). On the other hand, adiponectin and
TNFa did not affect Gasé expression and Akt phosphorylation
in the condition without Pi treatment (data not shown).

Furthermore, to evaluate the role of Gas6 in the inhibitory
effect of adiponectin on calcification, we examined whether the
knockdown of Gasé abrogated the effects of adiponectin using
siRNA. On d 6, transfection of Gas6 siRINA markedly decreased
its expression (data not shown), as reported previously (6). The
inhibitory effect of adiponectin on Pi- and TNFa-induced cal-
cification was reversed by Gas6 siRINA, supporting the critical
role of Gas6 in the effect of adiponectin on calcification (Fig. 3C).
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