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Edaravone has been clinically used as a neuroprotectant
in the treatment of ischemic stroke in Japan from 2001. The
dose of edaravone used in this study (intraperitoneal injection
of 10 mg/kg) has been reported to be comparable to that of
intravenous injection in clinical use in terms of plasma con-
centration [42]. This compound has been reported to preserve
endothelial function in ischemic brain [43] and ameliorate
ischemia-reperfusion injury in various organs such as kidney
[44] and heart [45]. Also, edaravone has been shown to inhibit
pressure overload-induced cardiac hypertrophy {42]. To our
knowledge, however, the effect of edaravone on atheroscle-
rosis has never been reported till now.

The effects of edaravone on endothelial injury and
atherosclerosis were associated with the decrease in ROS
production including peroxynitrite, superoxide anion and
8-isoprostane, suggesting the mechanistic role of antioxi-
dation in vascular protection. Edaravone also inhibited the
‘ expression of 4-HNE in vascular tissues, further indicating
the antioxidant activity and suggesting the signaling cas-
cade leading to endothelial injury, because 4-HNE triggers
cellular damages through the MAP kinase pathway as an
end-product of ROS [34]. Antioxidant effects of edaravone
on lipoproteins were not determined in the present study
because of the methodological limitation in mice. It has been
reported, however, that edaravone can inhibit oxidative mod-
ification of low-density lipoprotein in vitro and in rats [46].
Consequently, it is likely that reduced lipoprotein oxidation
would have played a role in the anti-atherosclerotic effects
of edaravone in ApoE-KO mice. Furthermore, edaravone has
been reported to stimulate the expression of endothelial nitric
oxide synthase in cultured ECs [46] and the artery [47],
leading to the increased production of nitric oxide. Taken
together with the effects on peroxynitrite formation, edar-
avone might synergistically increase the availability of nitric
oxide, which exerts vasoprotective and anti-atherosclerotic
action.

The effects of edaravone on advanced and complicated
lesions of atherosclerosis were not investigated in this study.
Neither, the effects on plaque ruptures nor consequent car-
diovascular events are known. This study demonstrated that
edaravone might be a potential new therapeutic agent for
the prevention and treatment of early atherosclerosis. For
the purpose of chronic use, however, the innovation of drug
preparation for oral administration is necessary. Another
application of edaravone might be the prevention of restenosis
after percutaneous coronary interventions, since ROS plays
an important role in neointimal formation after angioplasty
[48]. Intravenous injection of edaravone for several days
might inhibit neointimal formation in addition to ischemia
reperfusion injury of cardiomyocytes [45]. Taken together,
edaravone is expected to show protective effect on ROS-
related vascular diseases beyond cerebral infarction.

In summary, edaravone, a free radical scavenger
with unique properties, attenuated oxidative stress-induced
endothelial damage in rats and early atherosclerosis in ApoE-
KO mice in association with the inhibition of ROS formation.

These findings provide new information on the role of ROS in
atherogenesis and the therapeutic strategy for atherosclerosis.
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CASE REPORT

Improved cognitive function,
mood and brain blood flow in
single photon emission computed
tomography following individual
reminiscence therapy in an
elderly patient with Alzheimer’s
disease

Katsuaki Tanaka, Yukiko Yamada, Yoshio Kobayashi, Kazuki Sonohara,
Ayako Machida, Ryuhei Nakai, Koichi Kozaki and Kenji Toba

Departmenf of Geriatric Medicine, Kyorin University, School of Medicine, Mitaka, Tokyo, Japan

An 88-year-old man who was suffering from chronic renal failure and hypertension visited
our memory clinic because of recent cognitive decline and a gradual decrease in his vitality
and volition. His Mini-Mental State Examination (MMSE) score was 22, his 15-item
Geriatric Depression Scale (GDS-15) score was 10, and his Vitality Index (VI; full score,
10) was 6. We diagnosed Alzheimer’s disease with depressive mood, and this was sup-
ported by findings of global brain atrophy by magnetic resonance imaging and decrease in
brain blood flow in the posterior cingulated gyrus and frontal association area by single
photon emission computed tomography (SPECT). After completion of a life review of the
patient, individual reminiscence therdpy was performed once a week for 2 months. After
the therapy, a comprehensive geriatric assessment showed that cognitive function, depres-
sive mood and decreased vitality had all markedly improved (MMSE, 29; GDS, 7; VI, 9).
Moreover, SPECT showed improved brain blood flow, especially in the frontal lobe. We
believe that this is the first case in which reminiscence therapy alone not only improved
cognitive function and mood but also reduced neuroimaging abnormalities.

Keywords: Alzheimer’s disease, cognitive function, life review, reminiscence, single
photon emission computed tomography easy Z-score imaging system (SPECT eZIS).

Introduction

Reminiscence is a psychophysiological therapy pro-
posed by an American geriatric psychiatrist, Robert N,
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Butler, in 1963,' and recommended as a grade D’ psy-
chological approach to the management of neuropsy-
chiatric symptoms of dementia by Livingstone et al.?
There are two methods of reminiscence therapy: group
reminiscence and individual reminiscence. The former
is very common and widely performed in public welfare
facilities;® in contrast, very few facilities perform indi-
vidual reminiscence?* and related documents and refer-
ences are limited in Japan.5¢

Herein, we report the case of an 8§8-year-old man who
was treated by individual reminiscence therapy at our
outpatient memory clinicc We show that cognitive
function, depressive condition and volition were ail

doi: 10.1111/].1447-0594.2007.00418x | 305



K Tanaka et al.

improved in a comprehensive geriatric assessment
performed after therapy. Objective changes supporting
these outcomes were noted in imaging after completion
of the individual reminiscence program.

Case report

The patient was an 88-year-old man suffering from
chronic renal failure, hypertension and hyperuricemia.
He was taking Nifedipine CR tablet 20 mg/day and
allopurinol tablet 50 mg/day. He had been born in
Asakusa, Tokyo, and had lived at his mother’s home in
Gifu Prefecture while he was a primary schoolboy. His

surviving family members were his wife, a second son '

and his wife, two grandsons and one granddaughter.

His occupation had been as a private primary school

teacher, and after retirement he was engaged in editing

and publishing biographies of great persons at an edu-
cational book publishing company.

Based on a family interview, the patient had shown
temporal disorientation, derangement of the capacity to
register and decreased activities of daily living (ADL) for
several years; for these reasons he visited our outpatient
memory clinic. His present illness was not specific, his
neurological findings were normal, and no other
psychological or psychiatric symptoms were noted. In
radiological imaging, global cerebral atrophy was noted
in brain magnetic resonance imaging (MRI), and relative
decreases in blood flow in the posterior cingulated gyrus
and right median plane of the frontal lobe were noted
on single photon emission computed tomography
(SPECT; ethylene cystine dimer [ECD]).

Although his Geriatric Depression Scale score sug-
gested depression, his symptoms did not satisfy major
depression criteria of the Diagnostic and Statistical Manual
of Mental Disorders, 4th edition (DSM-IV). Dementia
with Lewy bodies (DLB) was suspected based on
decreased blood flow in the occipital lobe on SPECT;
however, because neurological symptoms such as par-
kinsonism, hallucination and visual hallucination were
absent, and reduction of cognitive function was mild,
Alzheimer’s-type dementia was diagnosed. Based on
this diagnosis, administration of donepezil hydrochlo-
ride (Aricept) was considered, but the patient had
chronic renal failure and we were concerned about the
risk of donepezil-induced rhabdomyolysis. Considering
the risk, the family requested that the patient should not
receive this drug, so individual reminiscence therapy
was initiated instead.

The individual reminiscence procedure was per-
formed as follows:

1 The person with the main responsibility for taking
care of the patient (the wife of his second son) first
visited the hospital alone, and were interviewed about
the patient’s profile (shown below) before therapy.
This allowed discussion of episodes that she could
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not mention in the presence of the patient, and
allowed a prior understanding of things that should
be avoided when talking to the patient. The interview
clarified: (i) details of the interviewee and her relation-
ship with the patient; (ii) the patient’s diagnosis and
medications; (iii} the patient’s past medical history,
lifestyle and other diseases; (iv) the patient’s family
members (i.e. marital status and presence or absence
of spouse), nickname, parents, siblings, children,
grandchildren, close relatives and friends, and other
people; (v) native town, places of importance to the
patient other than his native town, history of moving;
(vi) final level of school education; (vii) professional
career (i.e. thoughts on work and feelings of accom-
plishment); (viii) hobbies (including interests and
matters of concern); (ix) likes and dislikes; (x) religion
and beliefs; and (xi) particulars regarding medical care
and mental state.

2 The above items were discussed in the interview,
and the first session of reminiscence therapy was
performed 1 week later. Subsequently, sessions of
approximately 1 h were performed weekly for 8 weeks
(one set of therapy).

3 The person taking care of the patient attended all the

“sessions to correct paramnesia, and to insert words
related to the date and weather to correct temporal
disorientation. '

4 In the first session, the patient was allowed to talk
freely about the times that he had held strong
feelings. Later sessions progressed through a chrono-
logical life review from boyhood to late middle age,
including background, life and manners, and social
conditions of the times.

5 The following items were used to jog the memory: a
cup and ball, ohajiki (small discs of glass), menko
(cardboard), a five-bead abacus, an antique watch, an
empty lemonade bottle, primary and junior high
school text books from approximately 1910 until the
mid-1920s, and a collection of old photographs from
the mid-1920s until approximately 1960.

6 Before the fifth session, the effect of the first four

. sessions was evaluated using a Comprehensive
Geriatric Assessment (CGA). The CGA was also
performed after completion of all sessions before ini-
tiation of the next outpatient treatment, and the final
outcome of the individual reminiscence therapy was
determined. Only the Mini-Mental State Examina-
tion (MMSE), Hasegawa's Dementia Scale — Revised
(HDS-R), 15-item Geriatric Depression Scale (GDS-
15) and Vitality Index (VI) were evaluated after
completion of the fourth session. The CGA was com-
prised of: (i) Barthel Index (BI) as an index of ADL
(full score, 100 points); (i) MMSE and HDS-R for
evaluation of cognitive function; (i) Dementa
Behavior Disturbance Scale (DBD) for behavioral and
psychological symptoms of dementia; (iv) GDS-15 as

© 2007 Japan Geriatrics Society
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an index of depression (full score, 15 points); (v) VI

for evaluation of vitality and volition. (full score, 10

points); and (vi) Zarit's Burden Interview (ZBI) for

evaluation of carer’s load (full score, 88 points).

There are two approaches to reminiscence therapy:
one in which the patient recalls memories from histori-
cal news and events, old articles regarding every-day
issues, old toys, and printed material such as old books;
and a second in which a life review is held, in which the
patient looks back on their own history and life and
compares this with their current condition. In our case,
individual reminiscence therapy was performed using
the latter procedure, but the former procedure was
employed concomitantly as needed for introductory
purposes in the first session and as idle talk when the
conversation halted during a session.

On MR], the entire brain was seen to be markedly
atrophied, and some ischemic lesions, such as periven-
tricular high intensity lesions, were also noted. Almost
no changes were noted on MRI performed 6 months
after completion of the reminiscence program.

On SPECT (*=Tc-ECD) Relative reduction of blood
flow was noted in the frontal and occipital lobes, poste-
rior cingulated gyrus and precuneus in easy Z-score
imaging system (eZIS) analysis. In eZIS images after
completion of the program, improvements were noted in
regions that had previously shown reduced blood flow,
with a particularly marked increase in blood flow in the
frontal lobe, compared to that before therapy (Fig. 1).

Results of the CGA are given in Table1 and as

follows. At the first examination, the MMSE and

HDS-R scores were 22 and 14, respectively. These
scores increased to 25 and 24, respectively, after
completion of four sessions of reminiscence therapy,
and to 29 and 21, respectively, after completion of the
program, showing a marked improvement of cognitive
function compared to that before therapy. The patient
showed temporal disorientation and delayed recall of
three words, and was unable to enumerate a list of 10
vegetables before therapy, and these characteristics were
also markedly improved by the therapy. The MMSE
score was still 29 on re-evaluation 6 months after
completion of the program. .

The GDS-15 score was 10 on the first examination
and showed no change after four sessions; however, the
score decreased to 7 at completion of all sessions, indi-
cating a slight improvement of depression, and we saw
the patient smile more often than before treatment.

The VI and BI scores were 6 and 85, respectively, at
the first examination, and increased to 10 and 90,
respectively, after four sessions. After completion of ail
sessions, these scores were 9 and 95, respectively. The
patient started to do things that he previously left to
others, and started to read ancient documents again.
The VI and Bl scores remained at 9 and 95, respectively,
in tests 6 months after completion of all sessions.

© 2007 Japan Geriatrics Society

For the DBD and ZBI, the patient had no behavioral
or psychological symptoms of dementia, and no
numerical changes were noted after the therapy.

- Discussion

Treatment with individual reminiscenice therapy alone
markedly improved attention, volition and depression in
the patient. According to Butler, the pioneer of remi-
niscence therapy, life review is a healthy psychological
behavior in which past events are re-evaluated, and
this process brings about improvements in physical as
well as mental and social activities,” thereby showing
an effect on volition. Bohlmeijer etal. also reported
that reminiscence was effective for senile depression;®
however, there have been no reports of an objective
effect on cognitive function. Several Japanese studies
have suggested that reminiscence is effective mainly for
psychological depressive tendency and decreased voli-
tion, but a marked effect on cognitive function has only
been noted in a few reports. Kurokawa et al. reported
that reminiscence was more - effective for vascular
dementia than for Alzheimer’'s-type dementia with
regard to improvement of cognitive function,’ and
Urabe etal. showed that individual reminiscence
improved cognitive function only in a few patients with
Alzheimer’s-type dementia.®

What was the cause of the marked improvement in
cognitive function in our patient? One characteristic
of the patient was an interest in ancient documents,
history, education, politics and economics. He remem-
bered some details of interesting events in his childhood
and adolescence, and his memories became clearer as
the sessions progressed. Furthermore, his family very
cooperatively'® attended all sessions, understood his
condition in detail at each time point, and provided
information to the physician, as reflected by the abun-
dant information in the personal chart (life review)
obtained before therapy. This background suggests that
the following factors contributed to the effectiveness of
individual reminiscence therapy for this patient: (i) a
personal chart that provided extensive information prior
to therapy; (ii) cooperation of the patient’s family, not
only in taking care of the patient but also in visiting the
hospital and attending the therapy sessions; (iii) the
patient’s retention of memories of childhood and ado-

_lescence; (iv) the patient’s interest in certain fields,

although not very active; and (v) the patient had been
solitary, and the sessions provided company and the
chance for conversation. The effectiveness of individual
reminiscence therapy may be greater in cases that follow
this pattern.

An important characteristic of this case was the
increased blood flow in the frontal association area,
which is considered to be the center of volition, in
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Before therapy

After the therapy

Hosterior

" L-medial

Posterior

Figure 1 Easy Z-score imaging system (eZIS) image of single photon emission computed tomography (SPECT) before and
after individual reminiscence therapy. Reduction of blood flow in the right frontal, and both left temporal, median-parietal and
occipital lobes, postetior cingulated gyrus, and precuneus (upper panel). Comparing the SPECT findings before therapy,

marked increase in the frontal lobe is noted (bottom panel).

SPECT (eZIS) performed after reminiscence therapy.
Ushijima et al. performed SPECT and MMSE in 59
patients with Alzheimer’s-type dementia and in 12
normal volunteers to find areas of reduced blood flow,
and investigated the relationship between cognitive
function and blood flow;!! the results showed that atten-
tiveniess and calculation ability were associated with
reduced blood flow in the frontal cortex. Migneco et al.
reported that decreased volition (apathy) in Alzheimer’s
disease is related to reduced blood flow in the anterior
cingulated gyrus in SPECT,'? and Holthoff et al. also
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investigated decreased volition in early stage Alzheimer’s
disease by positron emission tomography, and found
that decreased blood flow in the left orbitofrontal region
had an influence.” Although association of decreased
cognitive function and volition with a reduction of
regional blood flow in the brain has been reported,**
there has been no previous report of a marked increase in
cerebral blood flow caused by individual reminiscence
therapy. Therefore, this case provides an important dem-
onstration of the relationship between blood flow in the
frontal lobe and volition and cognitive function.

© 2007 Japan Geriatrics Society
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Table 1 Effect of reminiscence therapy on the score of Comprehensive

Geriatric Assessment

Before After 2 months End of session
13 May 5 August 16 September

Barthel Index (0-100) 85 90 95

MMSE (0-30) 22 25 29

HDS-R (0-30) 14 24 21

GDS (0-15) 10 10 7

Vitality Index (0-10) 6 10 9

Zarit Burden Interview (0-88) 21 19

GDS-15, 15-item Geriatric Depression Scale; HDS-R, Hasegawa's Dementia Scale -
Revised; Mini-Mental State Examination (MIMSE).
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