Neuroethics and QOL Perspectives of Cybernics Technology
Enhancement or Palliation, towards Clinical Trial
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Abstract. Medical applications of HAL are examined in their biomedical and ethical aspects.
Locating HAL in the historical perspective and the present applications of man-machine hybrid
technology to medical patients, I evaluate positive effects of HAL by examining a hypothesis
that “appropriate assist is able to protect degenerative muscles, to keep muscle function longer

and to prevent disused effect in healthier muscles.
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1 Introduction

In the modem era, new technology expands to the extent of human biomedical function. It leads us
to the use of new devices by which human function can be appropriately enhanced and assisted
according to the user’s intention. It leads us to the extent that the user does not intend to use these
devices consciously. The hybrid system of wearable small computerized machines and man, has
started to change the meaning of robotics, assistive technology, and medical therapeutics.

A prototype of HAL (Hybrid Assistive Limb), HAL-1 was developed based on cybernics
technology in 1999.! The word, cybernics was coined from cybernetics, robotics, and informatics
by Yoshiaki Sankai. After the development of cybernics, HAL has come to refer to an intelligent
wearable robot that is able to estimate the wearer’s motion intention in real time. This is achieved
by means of measuring bioelectrical signals including the wearer’s surface EMQG, joint angles, and
acceleration and force plate signals. Simultaneously HAL technology enhances the wearer’s limbs
movement with appropriate motor torque (Fig.1).? Its distinguished control mechanism consists of a
hybrid of both “cybernic voluntary control” which is based on wearer’s intention and “cybernic
autonomous control” which is based on machine internal estimation.>3 Essentially HAL has an
internal feed-forward control mechanism according to the wearer’s intention. Limb movement,
assistive torque, and secondary responses, such as spinal reflex and wearer’s change of effort, are
suitably adjusted simultaneously.

! Okamura J, Tanaka H, Sankai Y, EMG-based Prototype Powered. Assistive System for Walking Aid,
ASIAAR'99. 1999:229-234.

2 Suzuki K, Mito G, Kawamoto H, Hasegawa Y, Sankai Y, Intention-based walking support for paraplegia
patients with Robot Suit HAL, Advanced Robotics 2007, 21(29):1441-1469.

3 Hayashi T, Kawamoto H, Sankai Y: Control Method of Robot Suit HAL working as Operator's Muscle using
Biological and Dynamical Information. In IEEE/RSJ International Conference on Intelligent Robots and
Systems (IROS 2005): Aug 2-6 2005; 2005:3455-3460
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Fig. 1. HAL-5 supports the whole-body motion. Fig. 2. The Assyrian Lamassu at the Oriental
A 20-kg load is carried on a single arm (2005).2 Institute Museum of the University of Chicago.
http://en.wikipedia.org/wiki/Lamassu

In the context of HAL technology, the word “hybrid” also has another meaning referring to a
self-regulating human-machine system such as a cybernetic organism or cyborg* HAL can be
categorized as both 1) a product of human enhancement technology for living and working in the
extraordinary environments, and as 2) human assistive technology for better quality of lives for
handicapped people.

In this article, the applications of HAL medical technologies are examined from biomedical and
ethical perspectives. There will be many possible medical applications of a variety of HAL models
including single leg models, upper limbs models, hand models, and biped models. Prior to using
HAL models for medical applications, clinical trials are necessary. Clinical trials will significantly
prove the efficacy and safety of the technology for potential patients.

Reviewing analogical stories or images of human-machine hybrids in history seems of great
importance in order to conduct better clinical trials and to estimate HAL technology’s efficacy in
terms of Quality of life (QOL) measurement and other psycho-social effects in individuals and

society.

2  Historical Perspectives of Man-machine Hybrid Technology

2.1  Assyrian Shedu

In the concept of a man-other beings hybrid that is analogous to HAL, the protective goddess
Lamassu Assyrian Shedu (the late 8th century BC), is the oldest in history (Fig. 2). She has a
human’s head, an eagle’s wings, a bull’s legs, and a lion’s body. Those components make the most

4 Clynes ME, Kline NS: Cyborgs and Space. Astronautics 1960(September):29-33.
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Fig. 3. Daedalus and Icarus in the Greek Fig. 4. The cover page of the Istissue of
myths (Relief in the Villa Albani in Rome). Transhumanism magazine.
http://en.wikipedia.org/wiki/File:Daedalus_ http://hplusmagazine.com/magazine/

und_lkarus_ MK1888.png

intellectual and physically strong servant goddess. She is often represented as a standing figure at
the entrance of the throne room that introduces guests to another superior god. You can see this
figure in famous museums around the world. This imaginary animal-human hybrid might have been
made in response to the fundamental human desire to protect the beloved people, their property and
culture.

2.2  Daedalus and Icarus in the Greek Myths

A second example is shown in the Greek mythology (Fig.3). The first innovative engineer Daedalus,
built the labyrinth of Crete Islands in the Mediterranean Sea. When his son Icarus and he needed to
flee from the labyrinth, he constructed wings made of wax and bird feathers. According to this
Greek myth, Daedalus told Icarus not to fly high near the sun, as this would melt his waxed feather
wings, causing him to fall down into the sea. However Icarus forgot his father’s words, as flying
high near the sun was easy and fun. As a consequence of these actions he fell into the sea and died.

What this Greek myth teaches us is the dualism in technology. People must consider these dual
effects both before and also after the development of a machine. Enhancement biotechnology might
also lead us towards danger. Although when used appropriately, like keeping Daedalus’ words, the
technology should be harmless.

2.3  Dreams of Euphenics and Transhumanism

A good example of the dualism of technology and science is observed in a new euphenics
movement®. Buphenics looks useful for humankind; however it still has a danger of genetic

5 Lederberg J: Molecular biology, eugenics and euphenics. Nature 1963, 198:428-429.
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discrimination and racism such as that which was evident in the NAZI era. Transhumanism has
been loosely defined® as follows: “it holds that current human nature is improvable through the use
of applied science and other rational methods, which may make it possible to increase human
health-span, extend our intellectual and physical capacities, and give us increased control over our
own mental states and moods” (Fig4). The final goal of the transhumanist is cause for concern
because a man with enhanced intellectual and physical capacities may find it easy to control and
rule ordinary inferior humankind. Moreover, transhumanists might find it difficult to pursue their
personal happiness and to attain enlightenment.

If transhumanism technology can be utilized for improving patients’ capability with intractable
and incurable disease, the purpose of its technology will become completely different. Such
enhancement technology can enable patients to survive longer and become much happier as well. If
the patients are able to live a contented life in the community, using man-machine hybrid
technology, the purpose of the technology can be beneficial. In this instance we do not have to think
that human nature, which is transcendently given, has been changed by biotechnology. We can think
that every lifeform including humankind is able to change itself dynamically in nature. The goal is
not to restore a patient to their previous form, rather to provide assistive technology to enable them

to live a contented life.

24  American President’s Council Report on Bioethics in 2003

“Beyond Therapy: Biotechnology and the Pursuit of Happiness” was written in 2003 as a report of
the President’s Council on Bioethics.” In the report, "Beyond Therapy" biotechnologies were
discussed for a variety of aims, including having better children, superior performance, ageless
bodies and happy souls Man-machine hybrid technology might be also be considered as a kind of
“beyond therapy”, an enhancement and desire-driven therapy in their context. However if this
technology is used not as therapy, but used for palliation and rehabilitation, it is feasible that the
patients with intractable/incurable disease can be assisted in being self-affirmative. Moreover, they
can be assisted in adapting to their environment, even if the patients are not able to be restored to
“normal”.

2.5  Is a Man-ventilator Hybrid Merely Life-prolonging Treatment or Palliation/Rehabilitation?

Amyotrophic lateral sclerosis (ALS) is a pan-ethnic progressive neuromuscular disease caused by
the degeneration of motor neurons that control voluntary muscle movement, swallowing and
respiration. Two per 100,000 of the population develop ALS each year. The patients will finally
lose all the voluntary movements except for the eyes. Sooner or later they will need to use a
ventilator to avoid hypoxemia induced by respiratory failure following respiratory muscle atrophy.

There is a lot of confusion in caring for ALS around the world, although standard care for the

6 Bostrom N: In defense of posthuman dignity. Bioethics 2005, 19(3):202-214.
7 Beyond Therapy: Biotechnology and the Pursuit of Happiness
http://bioethics.georgetown.edu/pcbe/reports/beyondtherapy/index.html
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Kaplan-Meier survival curve
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Fig.5. Survival curve of ALS patients (Japanese data)© Fig. 6. Very nice facial appearance of
the ALS patient living with ventilator
machine.*®

patients with ALS has been published.®® In the Japanese Nanbyo (intractable / rare diseases) care
system, approximately 15% of ALS patients choose tracheostomy positive pressure ventilation:
TPPV.1° Most patients usually start with non-invasive positive pressure ventilation: NPPV. NPPV
cannot be continued long-term because glottic dysfunction always induces the obstruction of the air
way with sputum.

In Fig. 5 our data shows that TPPV prolongs life for 4 years longer than non TPPV does. In
general, people consider successful treatment to be treatment which restores a patient to their former
state. Treatment which cannot achieve this goal, may be considered less successful or even
worthless. In the perspective of palliative care and the Japanese ‘Nanbyo’ care system, if the
patient cannot be restored to their former state by treatment, the goal of care is thought of differently.
The goal of the care is thought of in terms that the patient with incurable disease identifies himself
against in his new internal environment.

In the case of ALS, respiratory care including NPPV and TPPV prevents hypoxemia in patients.
Hypoxemia induces secondary failure of many organs including skeletal muscles, respiratory
muscles, the gastrointestinal system, the spinal cord and the brain. Prevention of hypoxemia might
reduce the speed of the degeneration process of motor neurons. In addition to these life-saving
benefits, the clinical data showed that ventilator support makes the patient happy (Fig. 6).

8 Miller RG, Jackson CE, Kasarskis EJ, England JD, Forshew D, Johnston W, Kalra S, Katz JS, Mitsumoto H,
Rosenfeld J et al: Practice parameter update: The care of the patient with amyotrophic lateral sclerosis: drug,
nutritional, and respiratory therapies (an evidence-based review): report of the Quality Standards
Subcommittee of the American Academy of Neurology. Neurology 2009, 73(15):1218-1226.

° Miller RG, Jackson CE, Kasarskis EJ, England JD, Forshew D, Johnston W, Kalra S, Katz JS, Mitsumoto H,
Rosenfeld J et al: Practice parameter update: The care of the patient with amyotrophic lateral sclerosis:
multidisciplinary care, symptom management, and cognitive/behavioral impairment (an evidence-based
review): report of the Quality Standards Subcommittee of the American Academy of Neurology. Neurology
2009, 73(15):1227-1233.

10 Nakajima T: Individual ALS care in the Japanese 'Nanbyo' care model comparison with palliative care
approaches in achieving best Quality of Life. Amyotrophic Lateral Sclerosis 2006(7 ):45-47.
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3 Our Hypothesis towards Clinical Trials of HAL

31 HAL vs. BLEEX

As present there exists two completely different wearable robot models, the Berkeley lower
extremity exoskeleton (BLEEX) and HAL. BLEEX is a human exoskeleton robot, which looks
similar in appearance to HAL. The wearer of BLEEX can carry the payload easily because BLEEX
supports its own weight and an external payload. The main application of BLEEX technology is
likely to be in the enhancement of human motor function in extraordinary environments. It is easily
applied to military purpose as well. In contrast, the main target of HAL is to improve people’s life,
especially in medical and welfare fields. The design of HAL is intended for both carers and patients.

With these users in mind, HAL technology requires more research on safety and efficacy.

3.2  Our Hypothesis of Medical Application of HAL

Our likely hypothesis is that “appropriate assistance is able to protect degenerative muscles, to keep
muscle function longer and to prevent disused effect in healthier muscles”. In neuromuscular
diseases, heterogeneity of muscle degeneration can be observed. Severely damaged muscles need to
rest. In contrast, moderately affected muscles need assistance and healthier muscles need exercise.
In Fig 7, muscle X-ray CT of the patient with Duchenne muscular dystrophy shows heterogeneity of
affected muscles. If our hypothesis is correct, when the patient with neuromuscular disease wears
HAL intermittently, severely damaged muscles can be protected and moderately affected muscles
can be assisted. The additional benefit of this is that natural disease progression speed may be
reduced. We can expect such disease modifying effects of HAL in patients with neuromuscular
disease. HAL medical use could reduce the speed of declining muscle strength and disease

progression. We must prove this hypothesis in future clinical trials.
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Fig. 7. X-ray CT of DMD patient at age 9 shows heterogeneous severity of affected muscle fibres

in lower extremity. Hypodensity in muscle fibres shows fatty degeneration. Some muscle fibres
including Sartorius, Gracilis, Gastrocunemius and Soleus M. are hypertrophic.
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Preliminary studies in the University of Tsukuba and CYBERDYNE Inc. showed that a single
leg HAL model may reduce the period of recovery for stroke patients in the acute phase. In the
report a single leg HAL model for a patient with post-polio syndrome also compensates his leg
function.!-'? Theoretically speaking, combination therapy with both intermittent HAL wearing and
gene therapy such as exon skipping, that is planned in the near future, may have more efficacies in
the Duchenne muscular dystrophy. Wearing HAL may augment the efficacy of commercially
available enzyme replacement therapy (ERT) in the late onset of Pompe disease. Moreover, muscle
decline speed might be alleviated by intermittent wearing of HAL in the neurogenic muscular
diseases, including spinal muscular atrophy (SMA), spino-bulbar muscular atrophy (SBMA),
amyotrophic lateral sclerosis (ALS), and Charcot-Marie-Tooth disease (CMT) as well. We are now
starting to prepare for the clinical trials of the above diseases to prove the hypothesis.

3.3  Issues on Quality of Life and Patient Reported Qutcomes

When we undergo clinical trials of HAL, issues on Quality of Life and patient reported outcomes
(PRO) must be considered of great importance. When the WHOQOL scale was constructed to
assess better health care intervention by the WHOQOL study group,”® they summarized: “Quality
of Life has been defined by the World Health Organization as an individual’s perception of their
position in life in the context of the culture and value systems in which they live and in relation to
their goals, expectations, standards and concerns.” However, in the fields of health care and health
economics, there are tremendous misunderstandings in the concept of QOL. The main cause of the
misunderstandings is that QOL is thought to be an indicator of humanity in their view. According to
this misunderstanding, lower QOL means less humanity, that is, a patient living permanently with
low QOL state does not have humanity. Loss of humanity or concept of normal human life could
potentially lead patients to voluntary euthanasia or “dying with dignity”. The question is raised,
“Would you like to live longer, even if your QOL is the lowest?” People think the lowest QOL is a
fixed value. Primarily, QOL is not a real entity, but an individual concept in mind (construct).
Logically speaking, lower QOL perception of any patient can be changed by appropriate
interventions if these can be provided properly.

To avoid the misunderstanding of QOL, the phrase, patient reported outcomes (PRO) has been
recently used frequently in clinical trials instead of QOL." The schedule for the evaluation of
individual Quality of Life: SEIQoL, is the best representative of the instruments available for
measuring PRO. SEIQoL also has a direct weighting version, SEIQoL-DW. In SEIQoL-DW,

11 Kawamoto H, Taal S, Niniss H, Hayashi T, Kamibayashi K, Eguchi K, Sankai Y: Voluntary motion support
control of Robot Suit HAL triggered by bioelectrical signal for hemiplegia. Conf Proc IEEE Eng Med Biol Soc
2010, 1:462-466.

12 Shingu M, Eguchi K, Sankai Y: Substitution of motor function of polio survivors who have Permanent
Paralysis of Limbs by using Cybernic Voluntary Control. In International conference on Robotics and
Biomimetics: December 19 -23 2009, Guilin,China; 2009:504-509.

13 Billington R: WHOQOL Annotated Bibliography. Edited by Department of Mental Health WHO. Geneva;
1999.

4 Ring L, Hofer S, Heuston F, Harris D, OBoyle CA: Response shift masks the treatment impact on patient
reported outcomes (PROs): the example of individual quality of life in edentulous patients. Health Qual Life
Outcomes 2005, 3:55.
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respondents were first asked to nominate and describe the 5 areas of their lives (cues) that they
consider to be the most important for their QOL. They were then asked to rate their current level of
satisfaction/functioning on each cue. Finally, they were requested to indicate the relative importance
of each cue. Calculations made from this data produced the SEIQOL Index. The SEIQOL Index
score ranged from 0-100, where a higher score indicates better QOL.

In SEIQoL, QOL judgment is constructed from the assessment of functioning/satisfaction in
individually important life domains and QOL is evaluated against ones own individual yardstick.
Man is always interacting with his environment and self-evaluation such as his own QOL judgment
is changing at the same time. Man-machine hybrid technology can be assessed in clinical trials
using the SEIQoL perspective.

4 Conclusion

Robot Suit HAL has been developed on the basis of Cybernics, man-machine hybrid technology. In
this article, perspectives of HAL medical applications are reviewed in the historical and
philosophical standpoints which can overcome the previous arguments of euphenics and
transhumanism. Every lifeform including humankind has the capability to change itself dynamically.
When humankind applies HAL technology to patients with intractable and incurable disease, such
application sounds appropriate even if the technology changes us. We will plan to conduct clinical
trials to prove the hypothesis: “appropriate assistance is able to protect degenerative muscles, to
keep muscle function longer and to prevent disused effect in healthier muscles.” In this article, the
misunderstandings of the QOL concept are discussed and methods to estimate clinically efficacy
using QOL/PRO are also examined.
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{http:/fen.wikipedia,org/wiki/Patient-reporied_outeome & 9)

fufe, —HRLE AORER (o= 3,395) &L
TVAS LEFODOSEHOIRBEH 272
THhY, Z2OF—Fty b ERBLERT T
#L, EQ-5Dindex & LT, MAESHT—7
MEEHT20THS, Linl, BEOREY
PHEBE FE DT 2 & BEQ-5D index 2O
BF, mokBEL v BEOHBELTL, REEY
W EomENEs 2, CoREo—DE, BAE
HixBELBAPbOALR Y, BEHPHRE
HOZBOBNESSER S AT CERL3AT
VT, BES A OBERELPHRERE -
By BT abdeZiohE,

3) Q0L EAE PRO THS

COfzih, BHFHMBRT EQ-5D I L3 BA
BRAFCESOTEREEATRTS L, A3k
FEAEZ 2. QALYs O TREOBH L
TOALYs icHfiS LV ERE P B L LI L
LTH, BilGsoRddicgaesl{ gL
LTwahks, BRLTLES, 220, BAY
RtidbTlRa{, BHOTENLERIEIE
WNELTFMT2HE, BEORETETY 4
L {Patient-reported outcome | PRO) #Hid7E
BHEhs LY, FHK QOLIBPROET)
ThaTLYEERRahE IR0, B
BAM QOL B0 ¥ 4488 T 5 % 1SOQOL inter-
national society for Quality of Life Research,
hitp:/fwww.isogol, org/} i PROTFE % b5~
& LTS, i, #E FDAFood and Drug
Administration} & 2009 442 Guidance for In-
dustry, Patient-Reported Ouicome Messures:
Use in Medical Peoduct Development 1o Sup-

port Labelling Claims (E#EER G PRO 5T
BEHAF 2 ERERNEC B 5080l
BEYR—PT2L000M 207, B
MRTOQOLETEREL, PROZAALS
el (B1),

HlE A 257 EE R Patient Protection and Af-
fordable Care Aot (MEHH L AFTRG» T
By R 20IDFECHELEY, CABKELEG2
SMAFTEHETHZ LW, B3 - RS
BT OTEA ROEEEBERT S, REC A
FA4TT, AT454 K, BRERE H2H, o
TR, WSR2 OEREECENRRIC
AhB AR E Sit, ~ RS T Ol
LLT, QALY PP HBoEMI - oB TS
fle?, BEHERSESENOBFICHEESE
HLEHA D k2Bl Ebhs, 20/b
o, comparative effectiveness (FLEHE 91 S5
WEPEASHY, 200l bBE R PLE
FBF O A LHET (PCORI: Patient-Cen-
tered Qutcomes Research Institute) 587 8
#fz, FDA ﬁ?ﬁ%ﬁgﬂiﬁ*% QALY a8t & h, &
WD PRO H BRSNS Ll bRE, /1),

~Ff, B2 NHS (National Health Service) i3
e ERBCHIRT ML shTEY,
F 34 % National Institute for Health and
Clinfcal Excellence (NICE) TiRbh T s8R
B E LT B, BEETENHS TR~
LabaBagtogmsr 7oL tan, &
VB ASE BITVY S,

4) PRO Ef{li& L. TD SEIQoL.
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— - ERTUECROONDEH R
mgz

[ZRRAF]
TSl Pl b

Tzﬁmﬁgﬁmmaﬁ s [ BB AT R 2 7 (PROFAD |

T THES
[WOBEAFT 4 7 b e

| BN s -~ A

e~ EA b i

(PROE# %z:mw?ﬁﬂ??ﬁ)

B I DU U B R
(PROFHE) ﬂ

@1 BEOBETDPY ML (PRO) EBALLEBRETL
W bET R YRR Y OFROEE 2RT.

AOTE LTRSS CEPoEAIEERPELY
FTOUTORPHAETETE LAz, &
DENT, EADEEOHEFHNE(The Schedule
for the Bvaluation of Individual Qel. SEIQeL)
PMEBN TS, SEQoL ixBuTid, Floi
i Y, QOL 13 8 A H7% # s (personal con-
struct) THY, PROTHS I LIFAS LT
%o FOAVESBELEFEFITIZ 0T
BEY/ELTLE RO QOL E &b,
BT ARANEYELL Lo TOAFNE
HhEEELD, COBRBETHS QOLFE
PR bR TR T 200 SEIQol. Th B M,
HHBEWMT 29, SEQoLOBWELEA S
SEIQoL-DW (Direct Weighting) T, INE# (1
AMFUE BEY, QOHBOBEELERED
FiE 5 OBRILT B X3 cBhbd, 500K
EEEEabL, Thehsaflids. Cueo
W) B, FRPHADOFEMSFEDL S EL
Vo TvE D/ BB LT 5% VAS TRl ¢
B, (Cue DL, BBC, /8 Fr— bzl
SR 5 OO BB O N B 2
it 4, (Cue ODESH), SEIQOL 4 ¥ Fu 2R
AFRED0 Cued bk BaEHTEhE
BMELs,

o; '@GL T RE R WHO o+ 2 REY
O—=2THY, BEES, BNry. $Er7 T
Ehhi wa ETWE., CORBEHFBHRE
WP EQED L2 Bhs, BRAE L,
BEOMER ST 25U T 3 2 0TEH

Tha, ERbRLIR T 5, HEEORE
EREShD bvsRHEEDS.

5) PRO £ EokBRABTHOAEH D

LRRVALT FRR

QOL/PROMIEDPCLARYAYT b (re-
sponse shift) 8 & 42 & o fo. IR, ERBKIE,
EEREREOTET 3B S L 5 ADBIHR
O, QUL PROMETCRIB, Fo4H
WS L AR AL T P HRTHETETCH S,

WAL Y BEOREES S PRO & LT OBKT
FREHE & L, BB BT, R A DS,

HERSHEDL bOTMIREAREZZLON
Ewd, vARKAY T FERLERICHHET S
DEHBD, LAEFRTT P EIERE D
OFLELTELAZBNETREL, VARVA
Y7 b NASRE L TR B REHD
Z2.Q0L FMAMHLT LY ARI AL T7 b &
L ABREAFEMT 2 LBERB20L SIS,
pre-test, post-test, then-test OFEMI%4T 5
EEHEEY, KYONFANRR pre-test & post-
test ®E T34 4, then-test & post-test S}
ThB,

8) BNy PIcEITE Q0L ES

BARREAEGTL {, % < OB T
AERABERERE I EELY, 2hBEER
VT E, ZOREE QOLEEOERIC L5 ",
WHO I8y 7L R BE L 2D5E0 QOL #
WELETIu—FTH5 (2008 L LTI vA,
Lisl, QOL# TAMBLE] % TEHH oRE
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EFgwvaL 99

4, EFICHSITS Q0L EEMCOLTOBRBRERS EOIIE—

B0

. pre-test pogi-lpst

‘(‘; 77

Yé“ % Praditional

| Response { ropovted

oM shift, | o [ trestiment oo

k| o * Bt ) treatment

N (pre-then) 78 Cpre-post) | el 8"
1 - " {nost-then)

e L A=f ) - posl-then

5 | peoom L8 Poss Aed

§ 88 ﬁ?}ﬁ!’éwiési P=0018
ﬁs* = ¥ T

Bagpling-T1

3 months-T4

Ez BROEEARTCLESENOLS P SARIFOEE— AR YRLT D
Foaii)

BHEEERO 117 ACH LT Bassline-T1 28007 SEIQoL-DW 2174 (pre-
test), FUIMFEO 3 H HBCEE SEIQoL-DW 2Hiff L7t (posttest) . 20
e, REREMTIEOREFEOBLT AL, BE0F—S 3 HeTr
B SEIQoL-DW #§To7: (then-test) .

Blicat Lz k5 SEIQoL A &7y # R A F i pre-iest75 &6 post-iesi 73
RELL, BEHEFCL-TQOLE-RETLAL SRR S (raditionsl re-
ported effect). Lo L, AEREI VAHTEREG L AR 207 2 HILTSE
U, PIMIBTE A A S D Bin kY pre-test 75 A then-test B9 031k (A=
8) L (response shift effect), HEOBRBICES B0 QOL {61 then-iest
b post-test OFEA = 4 EHIHLTH Y (sowal treatment effect) , BEHET
EHBIWE LTV p=0.018).

QOL  Quadity of Life
SEIQoL-DW : The Schedule for the Evaluation of Individus! Qol.-Direct

Weighting

BELL, LAk ST L TEMYE
BHEBLBAIEF BRIV LOSBSIENY
FThaEEBTAC LS, BRYrFItEE
%2 QOL &R, BEHSOEFREOVTORIK
BETHY,PROTHVBHCELTZLOTS
By FORADEAOPESPHEER BT 2
BHETHY, BNy FOEHORT, FOYUEY
YTOHBETHELHEELTWEIEOEOTE
B,

3. BN TP EEEERaD

QULBSEEO TR, BRr7LE035
FWEASIEESPTL ™, BRELT, 8
Mr7REy 7 bRBITEH LEMTIEHEL
BoTg, TORER, HETREBHF 7 LR

(A8 & 9B

ABELENMS THEETENES T L0 SR
ML, BN TERER, BAKCEEY, F
AREBLBVERTH-TH, £E2TW{T LS
FABRBTIATTTHY, WTFemET3,
1) EMEEEEROER
BHEROREREE - s s I, T
bt B (breaking the news) 0B 2 BA
DERRE, FHOBNE AL I ERIEL,
HeEHZILE, LB LR HALBHEYE]
ETEIETHSE, K%, BRrTIEBISEM
DRNE, BELOREEREFLIELES,
FHHFCBLL T EBCH LT, B0as
haikiet B b3, BE - L oEEME
HHE BB b ThE, ROBETELEL,
FETHEBRVRSFCLVERCBONRET
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BrOWSBIOAX AARELE S LPENST
HOTHE, COUBHTERTERE, BE-FK
MERAEEROEL, B bEs T BE
WBLRERTTHS,

2) EBREER - BREWMEORR
BEESRACIoTRIS G PEBREBOE
do, MR P ads 7 o i H8H
{%, Ondeathand dying (JELBERE, =Y

2 Fa—TFI—pA¥E 19694 CHLAHR

Tivd, CAUETER, B9, sl i 250
SHESRBRTAMSEEEL FUALEEFILT

Bi, Lirl, By P loEF a4 TR

mraktal, BEORE (+9F 47 1 namra-
tive) 2EE LA < &Y, B¥C DEE #E4C
EC, BELOBEENBRE Y, ZokY,
BAOEES 7 RBATH (constructivism) 12
B F5F 4 F T u—FEE bk,
F+S5F 47 TIO—F T HERPEDOZH],
Eodh i b 2EECYT, BE - N 1
B ERL L bICESEMNEREE TALE
P B ER/ETH-TEH, LaliEasd ot
EHEl TEALLEEEETS, FLTCAEE
Wy - HHEELFINELOTHE. BNYT
BE—=3 7o, BEEEEPEEL
RO AEFZEZBLAEVT ST, BHESO
TA%E) 2 BT 2 58S (Grief work) #
T, Bl 7TLEzhddEA—-1T20L0T
53,

3) 85 (palliation) B2 0BRE

EFRHAWEE T UERY & NeE ez
BERTOEENIERMPRUTT 2T S, b8
BGEBATCRL Ry, PRBEEHTEIEE
BIMCREVEOITTHE, BRICEEMHESD
i, PROELTO QUL ETERE 3L
RETHEM, ZARREREY 7 L OBFEMEE
FoTREZOTHE, FWH, (LHEHE, WHE
A, AT, PEG (percumneous endo-
scopic gastrostomy) &, BELBE - FELO
EEErB0T, B ha s, BYCHEL
BEEZBAILMENSTONLEETHS. O
Dz HEBBLRBRRENERENLE ST HE.
FEdR D b =T B, B - RRSEAR
BOEAERMELL I LMATL AR, BYLE

MRMBEETOEET S, BE - RROLCBEARE
WoEHLY, EHEHIENE I EAOFEHY
WA, EEAEREE T ot abidTd
vy, BHIC o TvhE, PEG g s o il
i, BRBATVZACHTZES LI BRI
5T, FONDAED-DOEHRLEL, AR
BMAy PR L OEAEL BN THRETHAT L
L OTEAV. BT TRER, ARBLES
WehoThBans LEEphBtetEaT
W CERFERTLEEOTHS ",

4) ZBFEES 7 LS

RN multi-diseiplinary team (MDT; %19
BHF—L) ok 0iTbhs. POTHETRIE
SHF L) ERELT SRS, ShBED LG
EAgl, AR ZHOFEMELLLF-LED
SEWTHY, BRI, B, BEWLETR
BL, UNBUARLZY T, BRY—-Y3ilbT—
Ay, LEEEL, BN, RELLESHOR
Bar e P hENRo BT 240 E
FEE B I APLEE 2T E QUL PUET S
BHOTREZP Y IDEAEL ShEZYMRE
Fe LWEBREERLCBRTEZRE I b,
poTg, 43, disciple @% U 2 o+
EiEd R T T, multi-professional team
EHIFENE,

5) BEgERLSANEEREOER

HATHBER@Sr PRENr 7 REE#ELE
EREEENZ L, ThilE 0BEThHS,
BT OBEE LA F U ACEEOERLE,
EEPESNRCHLT, S 0Phty BED
Emr TRt R EOERREE, BREBMLT
VWE, AFVACE IERERE2S EIBY
BuEBisry) LI Eamddu, EANEH
L E A wotal pain i, S AR (holistic) 7
DURC, BHERNSTOosBE RS Y
Yom o Yl 2G> T BHTH 2 1, By
FLid, BEZUTRALEDIER®P 2V O~
MLEHSETEOTER L, SHTHMMTIERD
who—is, BEEMAOFWERIDER, e
SEMEORE, BF  FEOHOAEYFa
Fho—AEBT a7 loaT, #EaLEDE
MBRL, BHEE-THES VA TTH
2. E3). HA0OBBRRIAREEELTY
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REUF = PHArHY

ikka
=={otal pain

RS R e = "

E i o 5 A‘*‘».?‘_’ z

EEgv-1 101

4. BRICBUS Q0L &N TOBRSER OB —

OB L E

b Lk ik

1

LT — AT % %

- bareriorad il avg

B3 o= Y- L5 ABER (lotal pain) B
ARRSEBEENEMELTY S, AENABRr TR LT OA
WAPERAsAZ0THY, Bz, BEE S SMELT AHARE

Ly,

BLbMHLT, HARBERMCHAITLESHE
Bhinz Ay, FTREENEKAREECHS
ko Tih, 8 - WL Had L —=F
VS SRR LT, MAOEMFTT
BEEMBES 728 LTEE SEEEL PR
RBLAS7 MO IHE, FEOEEDRIE
TEIEBVTELRA Mok, HI3),
SYEMG7POLEBEREFSF47 -7
- BHTREEL T
BEALVERCHIBTaHBELTHZT
F TP Ia=FPb 5, ADFFF 4T (narra-
tive) LRFLNALEE (5747 FA AL~
V) CTHRENEY, FLERWeHDOA b~
U— (878, TabHbB% (event) KN4 2 ES
HBEOBERMEFENTVE, BERICBOEFS
Fa4 T TAU—F LG, FELIALFHEOE
HeHELT20OTREL, BE - Fiko+S
FATORGPEELYEEL LS, TF4TY
T b g iz NBM (narrative based medi-
cine ! F2F 4 FCEIER 28EL, 42
Wk, SR, BREBOERES Yok
AMbEY, vThb AL, BEefcs
LR ekd, FheliL s g
FEDHLTOSENETFE 0oL
ELTV A, AZEYIRERS 20, Bok
GEARRREELCE-TEH, ABOEKSE
WL, 23TV P8 EE2E, BRFTTRT

(&2 xi0 ]

RCIBDFFF47 - THo—FhBdEbzot
L
BTy T4 0Bl DEE R,
AWM{TH R (cognitive behaviour therapy
CBT) &8I Tha P, Fli i
BEEOBRENOARICESL VIR REE
MEBCRHOCRT 1, ASHSERRLEERT
B bOHENLELETATHS, BL & bI0E
o, SFUESOEMRBE AR L oMEEOR
HEEBRELYThEEETIL (s, BHE
HECENPTES LB EMBEIEENCE
FiEtas oo, BHERBCAKE T Fo—5
TEDPFFTF 47 - T To—-FThHY, BFhk
EEY - RN AT A A ENCBT ¢h
W, BREANOELATHLY, WEL LB
FTICHEHTH S,

7)Y AEDF AT POER
AENFATNETE, FYAPENEERD
RTHEH, FhEABKTHE, ARBISREE
OERCERLELT, FhEFBEETE, ALY
FaThbTeld, &% FOIILHATLH
HmAERMEET (Do not abandon tife), %%
HiE L (Affirm life) BUkEHRS L5 o¥HE—
PTERETOCILTHB, CTOELAEWE, ¥
U o Y e e ZBSEIL LI B D2 B 2 U 2
bP7r— RAVADEETHE, Bk BB
HDOER - BELH»PSZTOLTHY, &
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BOFEREELT, ADLBELLANE, f
EhORBEECBELIETHE, B2 FZ VA
Ty RALATELEY, dALAOLERT
HBENS D b—LEAEORR) cEEL
A 2 ADZHEOMEEEO Tk, HEENE
ZP s/ 2ALBERVEACELEEEEER
Eht, HEORBLHEELL, Z0HER
SHThoaTORG, BlchHEELID
R LEhhi ", WhH, FRPVEALP
IS E R TEH, ALY FaTr7RTR
BEOAREN LD THE. WHOEALY L
e WEEARFRTS, BERTOERESY
DTh B AIDBEHET < THREER R &
EEz AR, REVF2T7T s T h s
TAEIEHTELERLI TS, CHEBENER
CEEREORBLEELZS,

4. B YU

QOLESLAFUATR ERLBHF7HE
3, AEEG T e lRrERAhTVE LD
Ebh, RLEETHE, LhL, AROER
BEzMBEIIEAY, ELLHEBTEN
W, Aot alLAEChsOESERRERC
BULBEOHEBLLVEL, BHTE, FEH
2L LTOEENETHY, ZOERRHELT
Bleic, SRHEENHE LV I ST HAL LS
Eblrhok, FLTESRHCHY MBS
THEREWRRD RS, TORERCHETRE
BFote, FOTBHICRATHSEE . LIEE.
P - HESEOBAVLETCHS, 20104
b, KEOSVAT TREFRBE - WBRoT4
HUALFROTMTEREI B E -, A
BULTHLTHERLTOARTAERLTH
2

x W

1) #ig 2rEScRes QULERORE. BEo
B 51 (2) 1 83-92, 2009,
2} WHOQOL, Massuring Quality of Life, W.H.O.

Division of Mentsl Health, BEditor, 1897
Jeneva,

& Wi 2ALS BFOEBESR QOL I Jour-
nal of Clinical Rehabilitation 19 {6} 1589-596,
2010,

"4y US. Department of Health and Homan Serv-
ice, et al * Cuidance for Industry Patient-Re-
ported Outcome Measures T Use in Medical
Praduet. Development 1o Support Labeling
Claims, 2008,

* 8) The Patient Protection and Affordable Care
Act, in PL 111-748, 8-23-2010, 2010,

B} Neumann BJ, Weingteln MC » Legislating aga-
inst use of cost-effectiveness information. N
EBagl] Med 363 {16) + 1485-1497, 2010,

T Weinstain MC, Skinner JA ¢ Comparative effec-
tiveness and health care spending ~ implica-
tians for reform. N Engl I Med 362 (5) : 460-
465, 2010.

Ring L, #t al : Response shift maskﬂhetma&

mmént impact on patient reporied ouicones

{PROs) = the example of individual quality of

life in edentulous patients, Health Qual Life

Otitennies 3 7 58, 2005,

8} Quality of life assessment an annotated bibli-
ography, W.H.O. Division of Mental Health,

Bdilor, 1994 : Geneva, 1984,

10} B #, AHETF EVPLYAPTr— &
REAPLERESNECH, dAVR BT
R L. BRAGEENE IS (1) 1864
872, 2010,

LY hE 20 ALS DIES NPPY 7. HEESR
L4 12 (2) « 206-216, 2011.

12) Gunaratnam Y, Oliviere D Narrative and Sto-
rieg in Health Care, Ilness, dying, and be-
reavement, Oxford University Press, London.
pLxi-xiE, 2009,

157 Bage N, et-al: CBT forchronic llness and pal-
liative care. John Wiley and Sons Ltd, West
Sussex. 2008,

14 wA B i e BasE, gHET,
WA & DB T L RSO
H-EH - WRE LTEE-. 200K, SR,
p.13-30, 2008,
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BEiEE [NPPV EET 7 |

ALS DfE%E

I. FU®HIC
HEHEREEE (ALS) 38w T odE &
BONDH, MRS, WTEE, HERBEIEIC
BRI LD L TER . W, &4, LNy 7,
EEBEIIBVT, BHiZZGTERL, dhbbdR
TOEMBELBE - RECS T ST RBEZT]
ERILTVENSTHL., BEHFLIESRDL Y
TENEOERBM RS ERYED, LOFTEH
FARZENTEL L, HEX Lo TALS &#ticAE
XBNERCELIENTESL. L L, 2002
FEIZAAMBEESE ALSHEESNA F5 42", 2007
I —a v SO ALSBETA FI4 7, 2009
FITEF AWK D ALSIE#ESREL R L 72
ALS HiREH 4L 7 v 77— P RE SR,
ZORMKWE T A bshTE 67, #
WKTHMTIRED LKA ETH 5. BERN
BABTI WAL el (PEG) R IREMB R ERE
(NPPV) DHEAZHIO% EhbE, ALSTY 7%
BI Lo THUSAVIIM S v, NPPV A
FTONMTIHINTE L VO OREICERET 5.
ARiCWE, BRI E L EENPPV 7T
O N NERR O VST B ZOBRE R
DHNNIEALS DEET 7TIHUEET 5B,

I. BWEPSIRD DB T 7B RS T
A. EHTORE

ALSITHFRERICL Y, RERPLETRIET S
BTSRRI D S REE S h b PG e
B, FONPMELIIEVEZWERE, RO
WAIZIE WO 2 2L BEFRMERI 2 &IHA
TEH, BEFETI 2, BELIZY, Hilk
DET, MBEEL, BEREFSVRETHRET S
AIENEELEREM S H B, EOEDOHTH ki
PEAITT B5EE ALS 250 2%, BRERENEH
THITALSEEESINS,. ALS THNITELNLF

NPPV 77

FP.% %l)’ %Eﬂ 7%2}'3 — | 1&%2)
BT BB Y, R AT, mOE W

PR R F T, ALS 2 R BE 2 AR E
BEMETH, RUESHEL VAL, BVBHO
TIRBERLZED DD, HEMETORIRE
i, SIHENKRETHD, ALSZBRANTH7-00
CEIE IR SR ERESD, KEFRErE
Wiz, EHLTHEEMNLZSHERICRS. &
ED ALS O kB3 ¥ T3 definite, probable,
possible & ZHTIZERMETH O b, BB O
CORFEEMIL, BE - REZIT TR, EMCD
BRpaEzmy, Sar+tasshianiERe
oTWah,

B. &£HOME

ALSE VIR EBE - KEICHOEAZ L
(breaking the news : &1 OEENF LIRSS
BORETZ LT WWn Y ALS 2BW© X 5 EHid
Pivlk, HPKENTELEMITIE S RN,
BEFALSZED L L2567, HAOLEMO
HRELMEBRICERINSE. NPPV X 7RED
BEORBBRCIIECRZ LW XY, Eier 7
F—LEDBIHAEVTIEFEALRT-TLES.
ALS (R BRIC L B4R — P THIEREDS
SENSSETRETAEENLEDY, ZOELH
DB E 2L, B0 ALS BEOFHEIIRESZT
THELATF TR L > TRE Y, HENBRZEOTFHRIZ
REKRETHL., Lo L, WRSFESTIEHEEE
FERE, EGEShsDFEERIZLEEI RIS,
EMOLHPERET, BEPETOBONEEZDHES
05 ERENS 5.

C.HDEOHIBABDR
BOLRVRRZEABE, [WEEZ 20 Tk
%, MIDLDIEZ200] 2BLEHRTLE
Bo, BEEFEF [RRELIEETHIE] %
FR=-PITDLDIEZLOTHY, [HELEVT

NN
¥ BRI IREE  REpIR
O BB B R
FEEME HE F (UTBRBEABLARBETERRE kR
T 945-8585 H BRI 3EFS 25
TEL: 0257-22-2126 FAX: 0257-22-2380
E-mail: nakajima@niigata-nh.gojp
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LR, [ROZHE], [EELF2HELDHSE
B 1208 0TIER Y. EEGED O HT
TAHEDTH R, ALSOEITOHFT IR —Tidk
<, FERDETEZITHIB LT, @Yz i
¥t n72012, EOME, HAPLEIZLLN, B
EH-RESERBERIZITE, T2 %2240
EHEBREEL-OIIBIZIDTH 5.

D.&5XMOBFERMEFZF4T - 7TA-F

ALS OFR 2 RANCETE L 72BRIC, BE - RIE
Efiz&GEZEMBEE 0L CmEE2 IV
OPPERDOMBEL 25, HEIZL ) AEOEKER
MEAGEEITELT B L EZ LD, ELLRVWRA
HREMICHOOLACBELHARBRTH Y, H
BTERVRDEVST, LH - HEMEERT
RELZRDDITTERCEE ) PICE - TEBOA
Yy ARIKELEDLA, BELEZLONIE,
RTHoTdh, BEMNT 7ICIYEAE - REEL
i-ﬁ%%uamﬁﬁfﬁﬁﬁgé@fﬁﬁé.:

@K,%ﬁﬁﬁigé%m# %néi¢f@5

HBELRIFER iof%%%%ﬁ*%@ﬁ gL,
e 2 LR AR 7 oW IMAY 2 B 1, On
death and dying (ZVJHFXZ « F2—-7F5—-0TR
F, 1969 4, HFR%E MEaBEMD ThHtshTtw
A, INEERR, &Y, B, 1, SRo s B
PRETANIFEZLIEZELEWILHEFLTH S, L
L, TOEFVELRTCEIDL S ETIETHIEER
EHEMESHESNS. TR [9HR] 28T
ETHRESBENRLTHL, Tk, BULoIEE»
T T (constructivism) 1230 F 571

T 7ra—F (k) IB&Ebo. FIF4
T 7T U—F Tl [REREOZE], (&2

EOHELD] ZHEBEICTLIOTERL, BE K
B THRORWEREEDICEE LA AEEZEE] T
HTEERBELTS. FITA4T - TTU—F R
B S S, BE - FRIC LTEER»7E LT
BIG)RELDTHL. BHEIELOREDFT,
NEZRZZBLREY, BEZEBRLVT 540
T, BOHEHBEO [AE] 2L 5228300
% (Grief work) %479 %%, A G FN 2 YR~}
THEOTHB ",

E%Eﬁ%&?—b@%ﬁ

AT O H R 3, B, ERY — > v VT —7) —
(MSW) 7JH7L FERITIET 2WAEIZSIL T
5. BHREELRLE ﬁﬁ&i,@?%@&%%ﬁ
PR, REEELOHEL, WRASLR ST

38(159)

TF—LIZUBLE5TH B 9. ADL 30, M
i, EFEFMR L EZRIILATERZT) 2DICLI
MEsr 7277 Ly ARBE, F—2% Vb L
Fa (E1). £HEMBEF — 24 (multidisciplinary

IR 7 T I

s A

1:ALS DEEMEEF — L (Multidisciplinary
team) OB (BEECORIBES 26D TCE<,
EEEMERE SN 3)

team: MDT ) IZTHEERG 7 7 OIS BTl 28,
%ﬂ@&7®477#~AP3/L/FwMLQ
DEELBEEERLT. L, LWL T it A
12, BB EN R L Ty, b 2 Rl
RHEBESRAEEIZN, A ST — Ah b iud
MEHD HEE LR — b AT C¢dh L h0 ¢
HbH., HZHEMBMESF— 25 (MDT) ORI L CIK
fii, BEMMITINZ, BEREL, A ol
TR, JEHIAE, MSW, ZI&-1, L0k b Wi
RILFFE LR LR LD BYChd, MWy
F— & LTHEET B 72000, WML I
B HWFFEGEL, BEM, WA ERCLWEET S
B, ALS 7 TICIZ L HMBAL 7 — 2000 1 24 wdihm
TTWERTHLIENIYF Y AL LTS C
a0 B AT multidisciplinary 4 BL, ’4 i
Byl ERRU =25, TS WML o JiAsme <)
W, NPPV Z A %7214 i-}wfﬂl\]/,m;,;g; Pyefe e
KELYEE T B, NPPV OB ANH 6 200
B LEFTBCE, I FIE B0 LRI
TEDL. AFGEL ZIUIBINT 5. A u»/.
SEMHII Db LY, ZoF— A&ubm&
SEbTEL (W1A). | 1&mwmmmwlam
"RAED I I AT D D

I, fFERT> Fa—JILEL TH NPPV
A. ALS OFEBR 4 7 DER

ALS i}:a)i’) SWITCDH - T, W LI
W RS L B IR A R B 4 Jn e, ')fi"l)illl/ I

m~»*taﬁ%77#ﬁ%t 2 5. ALS I
L NPPV O L D, & T8 & QOL Vo)
MU A EF Ly AP S N PN g

AfESfE gI2E - mey20n 42/
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B % ) BEIREER: (TPPV) b AEAEHS
ZVuEZBRTIEGTFHREEEL, QOL b HERFT
BETH 5" NPPV 2#EART, TPPV 2179 & W
IBEEFTMIBATIRD D 2 VAL E L ORE:
BEHNEF LD NPPV OEAFERELT K — ME
WIZDOWTOM#EBBAEDZORM LY, &Y
BAVTIF—A NIy FEZTEPTETRBES
o TWh, ALS X T W 7 OB 4ERD
WM EL, LTRBREORELY T /I
5 ERW,

B. NPPV BA D BR & HFIRMEERE

ALS QI 7izid, IREEERESLETD
VA0 EE L LT ORI, BIIMNIEE
(FVC), BB BRI, W7 70—
(CPF), mAMEIBAE (MIC) ZaUMmicatid
5.

1. THIE & FVC AIZE

BAREED B —FITT TR L 7o %5 T34l
WHE (FVO) MBS ETH S, W ARA L RK
R OZEDHEE (VO TH D, Wil hli%UE A
BTSN EMERE EMERIES Ly, WERE
EHEZ S DTI VD, IYAE =A%) DTt
B, BFEALLEYAZ2MHWIET S (B2).
UBEBEOBTEFVCHIL L budh-o72b D5,
25L & HWIIET L7280 o, A I % 404% (W
"5 4W) L, %BEVC 2850% % U % i NPPV @
BAEIT. WEVCH50% 2# S & Th, BifE
BFICPRPR R 8RR A D 2 A1, WHOBAZTS.
SNP (sniff nasal pressure) *4 K4 (maximal
inspiratory pressure: MIP) MIEd AR & SN Tw
BA, RAZIZE B YEVCEHMNIRIERTH S,

X2 : &hEHEE (FVC) ORIE
ALS BEOESZILTFRA 7 &M@,
HEROREN T TREEFIV L LTHEY)

2. HERORERNBRFRINEAE
REROBREMREBNENELFHRTHS.

HEERE $12% - F2H520L1F2A

GROTT)Ed—RXAE)—EONSNVAFF

S X =& B, BEVCH50% U ETDH, mEF -

SpO: AMET 4 B A Ild NPPV 2B AT 5 . (&
ToHZRE LT, REF® SpO: 4% 90% FifA* 5 5
MDERS ZERERER - T A, BERERE L
TERRBOEBE D A, ALS 2 KOME - BHER
R IR ERE O RE L 2 5.
8. ®E—770~ (CPF) & MIC DEIZE
BRBHBEAE (maximum insufflation capacity
TMIC) ¢ B ¥ — 2 71— (cough peak flow :
CPF, peak cough flow : PCF, peak cough
expiratory flow : PCEF) OHZENEETHS. =
S ITHEEAE 2 COPEEREDOEADHR L
BRERTIHRBEERETH D, REREECTEE
ManTwiwizo, RS 7HEEPHUET 5.
MIC i3 E, WK LAEM% H0, air stack L,
BRBREALL AP oS LARAEEH
T, THIGFRFRAEETIZ 4 <, MEEH - THEEMSRE L
MEOFTRMEEZ KL, MiCERK2lHO TR
%777, CPF L i3 BBHRICHER T -2 70—
e BEICEAETATAZICDOYT (B3 MIC
TRALT, BERUMKIC, FME—-RIZUS5WT
B Lo Y—2 70 —Cdh b, HEAIZ360L/
SULLEDH BHY, ALS TREIRMEIZ X 2 FEM O
BT & MIC OIETIZ & D BEREIAMET L TaEI
BALT 5. FZEDWHAE N E &3 270L/ AT
BHERIEA TR, 160L/ R TH 5 LB
PR+ RO ERESE E 5. ks
7L E IR - IR AR T BRIV
% H% 5, MIC, CPF % EEIIICIE LRI O 5.

E3:%E—- 70— (CPF) DREESRE
MNEHY -7 7a0—31I<v R 2 2DiT 5.

C. NPPV DEARIRICHELRZ &

39(160)
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