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Abstract

Aspects on anti-aging science
Naoki Maruyama
Tokyo Metropolitan Institute of Gerontology, Tokyo

Anti-aging, this term is interpreted by the various people having various opposing opinions. Some
conflictions have evoked in public. We gerontologists now have to face to this important issue.

There are some points in dispute.

1) Slowing the senescence or rejuvenation?

2) Commercialism on supplements without evidence

3) Seeking for the most feasible way of anti-aging

4) Transferring experimental facts to human application

5) Understanding the biological aging process applicable for common individuals or overcoming diseases?
The author believes that our most important role for anti-aging medicine is scientific elucidation of aging
mechanisms to be utilized for successful aging. However, we are required to have continuous arguments on
these issues carefully.

Potential benefits of anti-oxidative food factors as anti-aging agents
Toshihiko Ohsawa

Nagoya University, Nagoya, Japan

Oxidative stress may cause free radical chain reactions to produce deleterious modifications in
membranes, proteins, enzymes and DNAs. Age-related diseases such as cancer, atherosclerosis and diabetes
are supposed to be correlated with oxidative stress although the detailed mechanisms are still unclear. Our
research group is now developing novel ELISA methods for detection and quantification of oxidative
damages by application of monoclonal and polyclonal antibodies, which are specific to oxidatively modified
DNA bases such as 8-OH-deoxyguanosine and lipid peroxidation products including lipidhydroperoxides,
malondialdehyde, 4-hydroxynonenal and aclorein etc. By monitoring these oxidatively damaged products as
biomarkers, we have been involved in screening many different types of dietary antioxidants, from our
hypothesis that endogenous plant antioxidants must play an important role for antioxidative defense systems.

Recently, we found strong antioxidative lignans in sesame seeds; in particular, sesaminol
glucosides (SG), and we decided to evaluate antiatherogenic activity by feeding SG to Watanabe Heritable
Hyperlipidemia (WHHL) rabbits. The percentage area of aorta covered with plaque in the SG-treated rabbits
was reduced compared to the control, and it was shown that lipid peroxide was decreased significantly and
also significant increase in the activity of glutathione peroxidase and glutathione S-transferase in tissues
including liver and aorta. In the course of our investigation to find novel type of antioxidative substances in
the plant materials, we focused on curcumin, main yellow pigments of Curcuma longa (turmeric). Curcumin
has been used widely in the treatment of sprain and inflammation in indigenous medicine, and we found that
curcumin inhibits mammary tumors induced by y-irradiation. Recently, we found that curcumin can be
metabolized to a strong lipid-soluble antioxidant, tetrahydrocurcumin (THC) during absorption from the
intestines, and THC may be involved in the physiological and pharmacological properties of curcumin.
Recently, we tried many biological activities of THC using a wide variety of evaluation systems. Recently,
we found that THC has an anti-aging activity using CS7BL/J6 mice by collaboration with Dr. K. Kitani
and Detailed antioxidative mechanism of THC will be discussed.
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Development of Caloric Restriction (CR) Mimetics as a Potential Anti-aging Intervention for Humans
George S.Roth, Donald K. Ingram, and Mark A. Lane
Natl.Inst. on Aging, Baltimore, U.S.A.

If the dozen major causes of death in developed countries were eliminated today, the gain in mean lifespan
would only be about sixteen years. Moreover, since the quality of life in those extra years is equally, if not
more, important than the quantity, it will be necessary to attack both the diseases/disabilities of aging and the
underlying mechanisms.

For many years, our own research focus has been on dietary CR, the ONLY intervention conclusively
shown to slow aging and maintain health and vitality. CR studies have spanned the evolutionary scale of
experimental animal models from invertebrates to primates. Most recently, optimistic researchers have
extrapolated from this work to include the possibility of CR benfits for humans. In theory, at least, there is
much to be said for lowering the risk of diabetes, cardiovascular disease, and cancers, all of which can be
reduced by CR. However, in practical terms, it would be very difficult for most people to adopt the thirty
to forty percent reduction in caloric intake necessary for optimal health and life prolongation effects in
animals. For this reason, we introduced the concept of CR mimetics in 1998. These agents, which include
potential pharmaceuticals, nutraceuticals, and other dietary supplements, exert many of the same beneficial
effects as CR, but WITHOUT limiting food consumption.....in essence, "having one's cake and eating it too."
The race to develop CR mimetics for human use has recently become extremely competitive, with many
academic, government, and industrial laboratories now actively pursuing this quest. The history and
current status of the field will be critically reviewed and prospects for the future realistically assessed.

Do antioxidants play a role of an anti-aging?
Shiro Urano
Shibaura Institute of Technology, Tokyo, Japan

Aging process can be divided into two categories, that is, the physiological aging and the pathological
aging. A property in the physiological aging is known to be progressive and irreversible change through a
long time. The pathological aging occurs on the way of the physiological aging process due to an
appearance of several degenerative diseases such as arteriosclerosis, cancer, diabetes, and so on, so that
these disorders accelerate all aging system with an increasing rate. In such a case, if the disorder is cured
by a medical treatment, the accelerated rate of aging will grow late, so that the pathological aging may be
reversible in a sense.

Among several theories which have been proposed to explain the mechanism of aging, the theory, based
on free radicals, that the aging process may be caused by free radical reactions and the formation of
peroxidized substances which give rise to the age-related deterioration of physiological functions has been
extensively supported by many reports. Reactive oxygen species (ROS) generated under the chronic
oxidative stress during aging may attack many organs, leading to several disorders derived from oxidative
injuries. Hence, ROS may induce the pathological aging, resulting in a shortened longevity. The most
widely accepted physiological function of antioxidants is recognized to be an elimination of ROS in living
tissues. Consequently, it can be considered that antioxidants may delay the pathological aging rather than
the normal aging. In fact, although many antioxidants prolong a half life span of the population, those can
not elongate the specific maximum life span programmed by genes. On the basis of this consideration,
antioxidants may act as an agent for an anti-pathological aging due to the role of a prophylactic factor of
the degenerative disease.

— 104 —



Anti-Aging Effects of Dietary Aloe: Suppression of Oxidative Stress and Disease
Byung Pal Yu
Department of Physiology, University of Texas Health Science Center, San Antonio, Texas, U.S.A.

Aloe has long been used for medical purpose. Reports credit aloe with alleviation of the symptoms of several
nutritionally modifiable diseases such as heart ailments, cancer, diabetes, chronic inflammation and
gastrointestinal disorders. Aloe has also widely been used as a prophylaxis for skin disorders and wound
healing, and for an excellent skin care ingredient.

Recent revelation of aloe for the anti-oxidative potency provided the cellular and molecular bases for the
putative therapeutic efficacy. The suppression of the cellular damage caused by reactive free radicals, and the
enhancement of the defenses against oxidative stress have been proposed as likely mechanisms for those
beneficial actions of aloe. However, up-to now, basic data on the efficacy of long-term dietary intake of aloe
were not documented in the literature.

Our current study was one of the first research endeavors to characterize the effects of a life-long
consumption of aloe utilizing well-defined healthy specific pathogen- free (SPF) Fischer 344 male rats. The
rats were housed in a SPF barrier facility where they were housed individually in plastic cages, and the SPF
status was maintained throughout their life. The rats were fed a semi- synthetic lab diet that was
supplemented with three different aloe preparations as described below. Group A (control, fed the lab chow
only): Group B fed the lab chow supplemented with 1%(per weight basis) freeze-dried aloe gel filet: Group
C was fed the lab chow with 1% charcoal-treated freeze-dried gel filet: and Group D was given the chow
containing charcoal-treated whole leaf in the drinking water (0.02% per weight basis).

In our study, we attempted to assess the extent of the protective action of dietary aloe against oxidative
damage by assaying peroxidized serum lipids, and phospholipid hydroperoxides in the liver and the brain. In
addition, two major defense enzymes; superoxide dismutase (SOD) and catalase were measured. To obtain
evidence for the putative protective action of aloe on the cardiovascular system through the
cholesterol-lowering efficacy, cholesterol content of the liver and the brain was determined. To document the
safety of dietary aloe ingestion as to whether or not a life-long intake of aloe has any adverse impacts on
these rats, an extensive histpathologic examination was carried out on all major organs.

Our results clearly show that the long-term aloe consumption did not cause any adverse effects in these
animals as evidenced by food intake, growth rate, and microscopic tissue analyses. The anti-oxidative
actions of aloe were exhibited in the reduction of lipid peroxidation in all tissues examined, and the
enhancement of SOD and catalase activities in the liver and the brain was noted. For cholesterol-lowering
action of aloe, our data showed the reduction (about 30%) of hepatic and brain cholesterol. Furthermore, the
pathological analysis throughout the life of the rats found no evidence of any abnormal morphologic
alterations in tissues for aloe-fed animals. It was documented that aloe as a disease deterrent, three major
life-shortening diseases, chronic nephropathy, leukemia, and atrial thrombosis were all effectively
suppressed in aloe-ingested rats.

The significance of the present study is that our work was most systematic investigation on aloe
supplementation with various preparations in the experimental animal. Our data clearly documented whether
charcoal filtered or not, aloe elicited beneficial effects without accompanying adverse histopathological
changes. Data on the anti-oxidative efficacy of aloe was remarkably well exhibited: suppressing lipid
destruction, while boosting the activities of SOD and catalase, which is a best defense strategy against
oxidative stress. Based on these and other available data, we propose that aloe supplementation exerts

beneficial protective effects against the age-related oxidative stress and the degenerative pathological process.
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It is hoped that the current data on long-term dietary aloe will provide the physiological and nutritional
bases for future research on other dietary supplements, thus leading to the delineation of the molecular
mechanisms.

Activation of regenerative capacity to repair aged organs
Toshiyuki Imasawa

Saitama Medical Center, Saitama Medical School, Saitama, Japan

During aging process the degeneration of cells and loss of regenerative capacity are enhanced.
Consequently, dysregulation of cellular homeostasis introduces the gradual decline of organ functions.

Previously, loss of regenerative capacity could be accounted for by genetically determined
telomere shortening and/or apoptosis in senescent state. While recent reports suggest the alternative
mechanism as decrement of the ability of organ replacement by progenitor cells or resident stem cells.

Stem cells enable the body to replace injured cells. They are responsible for the continuous
renewal of organs and for regenerative capacity. Some animals have a remarkable capacity to regenerate
damaged organs or tissues. This capacity exists in humans as well, but not prominently. In addition, there is a
large numbers of evidence indicating that the concept of organ-specific stem cells could be extended to
include populations of pluripotential stem cells
Those are able to contribute to the renewal of quite different lineages, even in tissues from a separate germ
layer. These facts make us to consider the possibility of replacement therapy using stem cells for aged and
damaged tissues.

Indeed, gene manipulations against telomere shortening or cyclin-dependent kinase inhibitors do
provide us the insight into important biological factors determining the longevity in model systems. However,
gene manipulations applicable for laboratory animals have various practical restrictions in humans. In
contrast, the potential of cell replacement therapy to reverse some of adverse effects of ageing appears to be
more practical.

In aged organs, damaged or senescent cells may not to be deleted because of abnormal matrix
component surrounding these. Therefore, at the first step of cell replacement therapy, the senescent tissues
should be taken off to prepare the space where new tissues are regenerated. There are several subjects to be
solved. Selecting the source of stem cells is also critical. It is must be elucidated how committed stem cells
are recruited to appropriate site to be regenerated. Additionally, it is necessary to investigate the elements
involved in this regeneration. While so many problems are now remained, researches of cell replacement

therapy pioneer the way to regain missing organ functions with aging.
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Fig. 1. Representation of cross-sectional and longitudinal studies
( Ingram, D.K. et al., Exp. Gerontol. 36:1025-1034, 2001)
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Fig. 2. Representation of the stability of individual differences.
( Ingram, D.K. et al., Exp. Gerontol. 36:1025-1034, 2001)
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Fig 3. Representation of the Regression of species maximum lifespan
onto slope of age-related change in a candidale biomarker of
aging to evaluate validity.

(Ingram, D.K. et al., Exp Gerontol. 36:1025-1034,2001)
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Table 1. Summary of Correlation Coefficients for 86 Healthy Adult Men.

Variable Cross-sectional analysis Longitudinal analysis Stability analysis
N=86 N=86 N=86
1FVC -0.602** -0.478** 0.927**
2 FEVI -0.747** -0.596** 0.928**
3 SBP 0.395** 0.580** 0.807**
4 DBP 0.179 0.405** 0.797**
5 WBC -0.069 -0.115 0.747*+
6 RBC -0.344* -0.367** 0.869**
7 Hemoglobin -0.232* -0.229* 0.832**
8 Hematocrit -0.277** -0.435%* 0.815**
9 TPRO -0.176 0.019 0.650**
10 Albumin -0.485** -0.310** 0.817**
11 Globulin 0.152 0.112 0.657**
12 A/G Ratio -0.261* -0.222* 0.685**
13 TBILI 0.011 -0.040 0.640**
14 ALK 0.183 -0.333** 0.872**
15 GOT 0.130 0.101 0.597**
16 GPT -0.080 -0.037 0.697**
17 LDH 0.214 -0.245* 0.775**
18 BUN 0.404** 0.251* 0.703**
19 Creatine 0.296* 0.180 0.845**
20 Uric acid -0.179 0.009 0.822+*
21 Calcium -0.229* -0.173 0.680**
22 Total chol. 0.208 -0.165 0.644**
23 Triglyceride -0.141 0.003 0.685**
24 HDL-C 0.168 0.179 0.841**
25 Blood glucose 0.173 0.129 0.849**

Notes: Correlation coefficients were obtained from cross-sectional, longitudinal, and Stability analyses. FVC=forced
vital capacity; FEV1=forced expiratory in 1 second; SBP And DBP=systolic and diastolicblood pressure; WBC and
RBC=white and red blood Blood cell (count); TPRO=total protein; A/G=albumin to globulin; TBILI=total
bilirubin;ALK=alkaline phosphatase; GOT=glutamate oxaloacetate transminase; GPT=glutamic pyruvic transminase;
LDH=lactic dehydrogenase; BUN= blood urea nitrogen; HDL-C=high-density liproprotein cholesterol.

*p<0.05, **p<0.01

( Nakamura, E. and Miyao, K., J. Gerontol. Biol. Sci., 58A:B196-B204, 2003 )
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Figure 4. Linear structure relation approach to confirmatory factor analysis in testing first- and second-order factor models for

the 9 candidate biomarkers of aging.

FVC= forced vital capacity; FEV1=forced expiratory in 1 second; SBP=systolic blood Pressure; RBC=red blood cell;
HB=hemoglobin; HCT=hematocrit; ALBU= albumin;AGR =ratio of albumin to globulin; BUN=blood urea nitrogen.
GFl=goodness-of-fit index; AGFI=adjusted GFI; RMSEA=root mean square error of approximation (Nakamura, E. and

Miyao, K., J. Gerontol. Biol. Sci., 58A:B196-B204, 2003)
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Summary

Recently, anti-aging interventions such as calorie restriction, drug treatment and exercise regimens have

increased. However, a standardized method for examining the effectiveness of those interventions, such as a

biological age measurement system, has not yet been established. The development of reliable and valid biological

age measurement systems are essential for these purposes. This review examined the conceptual and measurement

problems concerning its development. A considered analysis reveals that the validation of them as biological age

measurement systems is difficult. There are three basic problems: (1) the process for identifying biomarkers of

aging; (2) the existence of a primary aging factor; and (3) statistical model for calculating a biological age. The

way of being solved about these problems is also examined.

Key Words: aging, biological age, biomarker, statistical model
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HBEIEMRENDDH D, B, BENSBELKIZA
HET, TXNF-—RMHEBIEAMN ANEREZRET
DERMNDEBR IV —THAHILIIHBNES
A, FO—HTEEAMN ZOMNO EE/2E
BIMFEITHEM, IOWTIRREIA Y ANESN
TWiRWn, 7L, B—0REHERICKDERICEL
DHERZETI2EHELECREBEFDOELIN

DNA OEEICEE - BHENICEDIEFTHDIEMND,

EBFZRBUOD LS BRI REE LOEOE
HRKEVBESLTWSAEENEZISNhTWVS,
EHTIE. REKOLFBEERTHITOAY, B
FURME(LERNERT ATM IciEBL. @&k, X
roR, BEEATTIT1CBETOREERIEOMR
2SFADDEBRMLTALN,

2. FAXPLEE

7OA7 DNA ASHIfED 73 RFMEZHRET S [mitotic
clock] THBENDNDHWBTOATRSZIL. TOAT—
FOHERETFOHEAICL > TEMNERMARARELE
NAEZETED, EHENBICE K . FOATEER
IZE->THBINBMEAL (replicative senescence) (%,
Au[EANCHIR RN S N /RETHD, RkALx
RRZRTHRISEB{IEARL R2ED DNA HEHS Ras
72E® oncogene DI LICE>THHIT 2, D&
MOMBEEMIZT RE— RAERLRN ANH O E B
BTHHEEALNTNS Y,

EAE S 1 T474-0031 BAIRKATHI M ETEE36-3
Tel 0562(46)2311 ext. 851/827 Fax 0562(44)6595
E-mail amatsuur@nils.go.jp

TOXT7 ENFHREFMERETIEOSIBHRM;, K%
MRS T LS —RIETERNILZIBAOSE
EThH>d, 12T, ERIFEOLNDIRFEDT T X Mus
musculus DFIFGIIEMRIZEXEWTOATZH5 (B
MEMIELZFOAT EAS10kb L FTHIDIZHM LTI Z
BRI TIE 30~150 kb), <7 REAESEMIRE (MEF) 1
FOAS—HFEHEETIICHOEOSTHEIIENT S,
L7=h> T, MEF O REFEMITOATEICI>THE
INTNBOTI—IENEEZISNS, (BiE. YUADHK
MFHROMS RFMMNEERITNT DREZHEIZLD
HEINTHED, RO FZBELKSTIIETHRE
EMNEMTERIEAB|EI N ¥, HSITIZD
MRETIREbOMBLIZ R EE AR RiZE 5 DNA £
MEELPTVLIEERHLTED, b U 2MilAD
in vitro TORBAEIDEVHS DNA EHEEHDORVICE
HLTWASLWIEERBELTWNS,)

3. i3 - HB0EBLLTOX7

1) ARMAERBEELTOXS5—FH

B (BHI2VIHEE) LN OEICTOATREKRF
MIZHIRELRED O TUANIIDNT, RKEIR-ED
EUEEIIZ s, UL, BHIICEBEROERBRBEZTR
THREORMIUI, FTOATOMIE. BEENELIHED
HONHSN TS, FLE. erEREALREE
(dyskeratosis congenita, DC) |3 {C#[alEn D3 W VB R
EELEOHMBTREMEERERETS. REHOEKSR
THd, BHBEERTIOEKBOERM, FOX5—
FERBIKT 2 RNA BT 1w b, HEINIZFDEREERE
B DREFE (dyskeratin) O RE THDHIEMNKIEH
IKEHSMITIED 4P, ZOZER, DKEbTOAT—
FIZEBTOAT OHEEED in vivo TEHEDOHIEA 45
BORENEHERTI-DICHETHD, TORENE

{LRERBMEFRTILEERL TS,
LpLaht5, DC DEFIVIIATIE. PLREAS
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B7r5, dyskeratin 21— K93 Dkc! BETD
hypomorphic 2 RICXD. YTATHErD DC &IH
ICEBILERZE 2T 510250, ZOBEBENRE
RZFOAS —FIEEDETIDIIT LA, dyskeratin At
KRBT BZEIEDURS — L RNA OFEIENRREITR
BZETHoK O, ZOXRUOHBIITTRELRDT
OA7EDENFERTHHIENREEINTNS,

2) PAXVF - FILV 19TV PATIETOXT
a) RHBLEELTODAT

4 E RN E#) L BAE (ataxia telangiectasia, L)
T AT BREEB, BRI HRELFRETHER
DBREHERTH D, A-T BHEIIWE, IE. KR,
HREICEEABERERT, THICMAKE, &
LENBERICEROXREANZETIHENHD, 2D
ZEMSA-THRERMEMEDO—BIIHBRINTELAT
BEAROMAIIRAERLENS DNA _EHYIN
ERRTOEACHTEMEZMEERTH, T AT
MR A DNA BIBIIEE T2 VIV RERBOEMEL
IZRBEDDIEERBL TS,

1995 &£, AT ORKBREFAI/O—2fLah, TO
—R#ENASHICENE ", ZORETF (ATM; ataxia
telangiectasia-mutated) {ZfEEFF — L HRAKEED DS
071> FF—E£2I—-RLTWS, ATM ¥ HEIZ
DNA #ERicERbEh, MiaEHEIcEbLET

(p53, CHKI1, CHK2, BRCAl %), DNA &£#IicBibH
SHETF (NBS1 %) ZEEVEBLL., TOEEEHE
THIEREDABOEFICHF ST, ATM (2L LR
BIhior1oFF—E773U—D—8THY, kb
TOHREOYS ATR (ATM and rad3-related), DNA-PK

(DNA-dependent protein kinase) Zii¥, > aw¥ay
NI, B, BRBICETEOREOS NRHEN TS,
TNODINIBEOEIBER,. EHAEDBHKR
DNA B OFHEIBE G L TV B EMMSN TS,

b) ATHIRTRESh3R&EFERE

AT BREEDOREERLRTEBTHS. SR
REBEDTOATORESRIILMNBEEMIETIIRS
NHIUBP T OATRIEF2OFTH 201, A-TEE
HROHIRTIITFOATMANEEE CHExN 2,
IDTET ATM NFOAT OHEICEE o ie s R0
TWEIEERBLTWS, ZhiTmz. A-THRETIZT
OA7MEEMBICERTEN (Blickbh3) &
MEKIN TS, £/, —UM) B Hifmska DT40
MRTIE, ATM BT O RBIZEE RSO EEOR
HRAKOARBEZ ERI® BT TRL,
spontancous 2R EBEYIHEEL A RICLREE2 0,
ZhoDERIZ. M5 D DNA BEE ST -HRORE
EALTT)T A DMEFFIZT TRLGEROMRERICE
T BRAEOHEEMIEICH ATM ¥ OB OBEENE
BETHBIEERLTNS,

FTOATREN A-T BEHEOFIREEMBIIER
MR BRI RFMEINZS. A-THRTDH, E

EAROBEEREICTOAS—F oMY 71y
TERT O#HRBICKDHRE LI ERE0. HigE{L
DIEHETH S SA-B gal DRFBMHEN B, Ll
M5, TERT BEHRBICE>THTOAT KRR L O R
HREOHEEIZETLREN., Zho0#R1Z. ORE
FHROSHEMITOATO TR IKHEIN. AT
HIEOES LT OATE2TO0AT —EERENICHET
SZLTRMSFEEIEORRBYIINANRAZINDIE E
7@QATM 37 OAT7 DEELNDFISIND THEE ] D
BICEELTED, ZORBRERTOAS—FORBIZL>
THEBETERNIE, 2EBH%KT 3,

c) TAXT—HE ATM

ERNTR. FOAT—EORBIMEICH BN TS,
AR, RHEROATEREL. SHRTIIEEA
EFRMENBREINRV. —F, FIROIICERRTY
ZAREMIERBEBETOATEMNEL, £-FOAT—
EREOHBFHEMIEMETIIRN. FOD, 5O
AZREBITRERATAIRBYUMNTIITRARHINIZKV
IEMEZSND, RUATIRTOAT—YOHMEEAT%E
R&EL/y 27 I MEENRTTIEHEIN TS, KRE
BEAARLEZRMATEL, SOATEABMITERS
VEIIATORBRUBINLILETTDhTHS. B
72T, TOAT— RNA R4 Terc @ KO ¥ Zi3. 3
HARBLURCKE, BBSEEORENEEIRD. £
ORERTFOATEREIAIHBEL TS, L2rL., #ioiF
EAEDRBTIIECROERNBIMICRETIEND
ZERBW' (DRERIOVTIER).

EZAT, ITAD Atm RIETIATIE, ERD AT
BEOBREITHRTEREZHEER, BHELERLS
BRIXN2IZTERN 2, DePinho OF )L —F 13, 50
AT —HFRBE Am RIBEEDITRERSETHEDOTY
ZEERL. TOAT—ERIEE 34 HROITTRADT
OA7REOERRRIN ATM ORBIZEDHERIN DL
ERELE D, anic, ZERBYYATEARLTX
TOMIME, SR THEORENBERIN, ZBRELRL.
BRE{ZBHMEZREL T\, ZOIENS, HSIT Atm
RFEFOATRYE (EREICIZTOAS—ERB) A4
LNV, BELXNTOEEREZHRIETIET
B, FNIIBHAE - ATRHIREL XNV TOREICHET
BEFERLTNS,

HODRERIT. Eb AT OREESTOATHE, TOA
T—HRREOMEEEREL TOTHRBREN, L,
ATM {3 DNA 8B F v VR MEBEREICE DD, £
DR ET ATM O FHRTEH<HET. p53 NIV RADFH
RFEICBEbEEVIREDHD Y. ATM Y2 VED
ZEADFLSICOVWTIRESIRHNTILENDH DS
Do

d) ETNVEHTOATM £E570OX 5 —EDORIEH
EROEIT, FABOMEL I - BHEL LT

ATM &7 0OAS —EEMBERFHICBIEL THRAHIEA

SN TE. TR TORBDOEEKIZEDELS
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BHDIRDIEADM?

ATM B ZDOHEDH 25T, BEEDHELMICRES
T3, BEBOIORTEFEZEMIBVTHFOA
TEFAIDAMEFICHE L., FOBERMELRDNM
EiEEIERIT Y, B, FOAT—EE Tell (H%F
BERHIZHBIT D ATM) MBEBENC (YLD TOATHERF
KBV TLAIEMREN 'O BB THIIARERER
HENBNTNDIEMNBESMER>TE.

413 DNA LN AZRBHRICRECEL., [
INXN7- DNA fEIREDYNRVBEDOREE LD %
HARDHE (VOTF o RBERR) 2RVWEREICK
D, B Tell ATOATERICESFLTVAIEERHL
7oo Ei-. fMaEMIERERICED, Tell IZEIMLIS
OFOAZICREL, HEEIZIX Tell OFREOS TH
% Mecl (IZHED ATR IZHY) BEELTHDIEM
b7z [#REH]. ZORRIE, EEIRICEH<KTOAS —
¥ (& Mecl/ATR) &, FHhLIS OB HICEHL Tell/ATM
MUESLICFOATHFRECEEL THWBRENIRIRE
ML RAELLSRIT S, Raid ATM/Tell A%, FOAT %
REIOHE (FroE THE) OBRPIOIHERF
DO TVADTIRABANMEEZEZTNS, A-T #MIlAT
I35 0OA7 DNA O M)y I ANDF BN RHIT/2D
TWBZE, Am" I A TRES DT OAT BEEM
REICEOTVBIE " 2EMS. ATM REDXIZLD
FOA7 DHRABEOHFIIBEBEATEHENTHS
ATREE ATV,

e) Yet another mechanism? Post-mitotic Z# T®D
ATM TR ERRB

ZZET. WMAEMICHIMATTD ATM DREEEEL
TRXRTER, L2rL, ATM Z#EMBEDOLIIC
post-mitotic /ZREEICH DM THRBIL ., EEZRAEE
REL TV,

FOEMRTEBD, b A-T i3 ataxia (GEE)SH)
ZETHHEEHERTH. HIUNROEEN N
Thd. TOREELT. BEOHEMEBMNY ) LDER
EEMHICHL THEZETHITREENEISNDS, £
D—7. Shiloh 5i2 A-T TI3iEMEA KM (ROS) DHI
ANREIT->TED, TO/RELTEIEARN ZANTT
ETHIENHREHDOFERTHIENDEHERX
T3 ', HoOEBIT. ATM ORIBICLD DNA (5
AHERBICEEZI N, FOEEDDII NAD MHRE
&R, ARERNOBLETIRENELTZENIHD
THD. 7/ LARECOBEMEL TRIEAR A48
MTBENINRERRTHD, fthd> DNA EHXRIE
HICBIT 2R EHBRIALIS,. L. ToR Y4
IZDONTIRSEOBRMEF QIS N,

Fi-. ATM NI RIZMBEATI 0 — LS EIC
HEET D0, HEATHRASHOBEEED DAHEHEM
ERXh TV "7, ATM RIET I+ THETIE Ca¥*
OFRAIZRENHD, COREIIMBIZEVETI DT
&P, AT #EFARTHEN Ca¥OBMICRYE
MHHIE T, BBREIN TSN, ThSh ATM R

AL DHEEDOHNRIBDONEIMIGDEIATHATH
60

3. EbDOKHEETOX T : update
REEERY — ZLSV T, TOATHRER A 2RI
ELTOWAHINEBRIHDDIEAIN? Bilf. EhDLFE
BOBICRABINZLHHAROTRE— 212, FOX
TEROERBIUETOATHEY NIHE TRF2 OREHR
ETICAMLTEESIEABESI NP, £/, FOX
J—t RNA 2R5%&#% 5 AL ZATIR. L
MO 7RE— 20, CREBEEDRENBERIN
BOBIITOAS—EERHRERL T REET, &
MiZE50HMEO7 R RE— ADOBERNEDPTEHIE
MBEINTNS ¥, ZThoDREMSEICHEDLE
BELBHBORABETOATDBEE FEOREA
BRINTVWS, £~ FOATEOEENME &M
ROZLEFHEL., ThABRECAEBNSATHENE
AREEINTNS P, BKELDIZ, T IABEEERL
TRBTREIN = HERNAFPBILARN R0
HROTFORAT KRkE S5 > )\ 7&K TRF2 ORBEHED
LFOAZEMNERTS. EWLWSERTHD. ZDO&IT.
FTOA7 OREEARLDS. BRFHERS R TTIZRL,
HMERANSDAR AIZEH>THIIERIZNDIZBIE%
RLTWD, FTOATHBEOEICED, ARV RAEOR:
BHELSBROME (DRE) 2E=F—T5AHX LM
GETIOMBLNZ, invitro DEBTH. #MAE(
MFOAY DNA DEXTIE/2<. DNA #hEDEkiIck
STHBINBIEMRBIN TS,

4. DNARIEA ML R EFOXTP

BRIEAN ADERECHGHMBOBEOER. =
NBEBEROEBHERTHDEEISNTWS, ZZTAR
ZADERNELTDFTOAT DNA [ZDWTEZLTHIZN,

FOATDEBIAN ZAOEBEZTEDESS
n? ZINFTOERMS, 40% hypoxia, REIRAFA
ME, EMEDBELKRABSEOBMIBAN X
STFOATEMEEINEED, ThiE#ROSR
HEMMNERTEIEMNREINTNS Y, FOATERH (1F
HHE T TTAGGG O #E) 13AFH L dG A3 Dk
BEVWIREN B DA, in viro TZORFTNIEE{L AN
2. TIFIMLRETHOBEZEERT 0 FOx7
DNA EDR{EAS invivo THEHINTITERL., HH
DOBROTOAT EREEEED THDAEENEASN
T3, RIRRITFOATEBERSEOEEN RHE
NAEMTIE, EENBBIEAN ANRELBERLT
WAZEMNASNTHED, BEkiEN,

5. BHYic
REEKATTIFABFOLABRTHSHTORY
%, BEEMRTIORT (GoAS—tE, ATM) &
MEZRBTANNBEREOSTENISRELTHE. &
HLIWwWoR, ARV R, #E (BiEL) . RakEk
ERENENDTOATELERELO>TNDIENDILETH
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% (M), TOA7ENFEROBUTREEDOFMERE
THRHTHIUREEITENEEZSN DA, BIITH
STRBRMHEMTIEA, BATLHBOBERNOD
BEMFIZLIBDRBTIR. TOATESORAERK
BERLNEELTLIRENTFRULIZNOND
Lhizn, ARV AEZBEDORICREEKA T )T1 (B
BVRTFORTALTTIT 1) BAETIRENENZ
EHD0Hn, ML)V hoE - BELNLVETOS
SIRBRFINLETHAD,

A Stress C

Stress 1(3
to
. H
Aging Lr 7
Disease Chromosome (elomere)
B integrity
Telomere integrity
-~
Telomerase -
Aging
ATM Disease
Chromosome integrity

ARV A, Btatk( 77 VTF1& 8L, ER. A Ab
LVRIZEBE, ERORE. B.ATM, FOXA5—HIiC
£BTFOAY DifFEEFAKDOERE. C. ARV AIZES
REEATFIVF1DET. REGFREERICEDZM
LZADEmMicksElL, ERORE (EF)).

HE
FREFRREEATEE > LELEFERAA
oy — - B -BRICERBL LT 0.
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Telomere revisited: intersection of chromosome integrity,
stress and aging

Akira Matsuura

Department of Geriatric Research, National Institute for Longevity Sciences
36-3 Gengo, Morioka-cho, Obu, Aichi 474-8522, Japan

Summary

Contribution of the replicative senescence to aging of tissues or organs has been still controversial. However,
recent studies have implicated telomere dysfunction in several diseases. In this review we focus on the telomere
as a target of cellular stresses, and discuss the possible relationship between chromosome integrity and aging, and

the involvement of human premature syndrome proteins in the aging process.

Key words: telomere, replicative senescence, oxidative stress, chromosome integrity, ataxia telangiectasia.
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TILINA 2 —=FRD T 7 F ViR E

R’ R

EM AR Y — MR RTRAIARS 6 BER
E LA EFT P AR R FERA R 5 —HHERARA

£3 9

FIINAR—IRITKHT BT 0F#iEIL. Schenk SA%, FTEIE ABN2RTFRETZZ ANk
LT PDAPP RSO RV 1y /ARG L., 7 IO0REE O U EWSHELIDEE
x5, FOH. TIVINAI—RBENOEEKRIBBR(AN-1792)BAXI N /=A%, phase II trial
T, 6% ODBEITHERAORERMNEID, 1 GORCHBBEIN. BRITPIEZHhE Z
TR, DIFUBEOREE AL FNRT. BLUIIF AL BROREENELERER
DNTHERL:, I5IZ. RAMBRLIETT /HET I A(AAVIRI Z—ERNWT=T VY NA
TR T RREOAT I F U REITDODVTRREITO.

¥—"7—F; 7IO0/RXR—=FIRTFR, ik, APPSRV IITR, EAH.

U

ZIINAT—IE. BREEBOZKRADL D
THh, BEADHREREIRL, B0 fTe
FICREMEML. HSMITHBEEZ->TNS,

TIVINAI—ROBBEHORRALLT, 7IOCKB
TN DEHE - WEITIBDEAROEREREIVE
BMS 75 MR #E Z{t(neurofibrillary tangles: NFT)
D2 DMKERBHTHD. TIVINTT—IRDOBIER
HELT, RETR7IOMRART—REFHVBEFENTH
3. 3 ibbfilsMc I ABRTFRNRELL
B - BRTDIIENTIIYNAI—RDOHEDERT
HBEVSIEHRTHD . TIVINAR—HDTIIF#
EOBROBIMIZ. ZOT7IOMRARY —REREER
EL T3,

1) PVINAT—BOBBETNICHTITIF
DR
TIVINAR— RN T DT 7 F > #ikid, Elan $#0
Schenk & 2%, pre-aggregated AP42& 7 2N k&3t
PDAPP-Transgenic (Tg) v IR EL ., 701K
WENBDL =&V ELDIAES. PDAPP transgenic
mouse 3. PDGF promotor iZE R 7 IO RATEY N

#7(amyloid precursor protein, APP): 14 S HH/=bDT,

amyloid-p& KRICEAL., AICZ<OEZANMZEDT
IWINAT —HFORBERNRFRERL. TIINAT—
HOBMEFINELTHNSN TS, Schenk 5L, &

HER % : T474-8522 FHIRAKHFHZREETHEE36-3
Tel 0562(46)2311 ext. 840 Fax 0562(45)0184
E-mail hhara@nils.go.jp

#] 6 ;B PDAPP 7 X{Z pre-aggregated AB 42 100ug
%3 11 @EREL. 13 r ARSI XDKERITL
Teo XU AMEH DY ABHUAAEIL, 10,000 fFLAEICE
R L7/, pre-aggregated AB42THFL /= I XATIINT I
ORIEFEMHEEL, EHBROSTANDTUF—2 b
BEICBLLTW =, E5I2 11 »ABDOTIRICERD
TORI— )V TRELIZETAH, ABEHEM 15 r AT
96%, 18 y A TIZ 99%LA k., a2 b —)Licl~RED
L7, Weiner 5 Vi, ABARTFRERTL —ICTIIR
DORMBICHREL TS, HGEENFEEIN, PDAPP
mice DN DEARMBOL-BE2HEL TS, 2D
HETREIN/OTADORITIZ, BEER ()2 /VER)
MBEMLTEHOD, IL4, IL-10, TGF-BE WL Tz,
Bard 513 Y. ABICMT BE//OF— Ltk (10DS,
3D6)% PDAPP 7 ZDREWEIZE 2 [BI, 6 4~ ARk EL
7=(Passive transfer), B{7 IO RBEIE 80%LL EHAL /-
EHEL TS, £/-1513 PDAPP <77 2D kB EH
Bk LiczonyuvdRass ABE/ 7o)t —)Liik
ZFIMHTINA =& A(ex vivo assay), 7 IO KEEATH
L7z, TOWFELTIZOZYF7MAID Fe-receptor
mediated phagocytosis IZ& 57 IO REBEENEZISN -,
INSDTIIVI NI —R/DEFIVITAD B KA
HEZ water maze test (T BUI/KKPEIER) ZALTHRITL
Je&lA ABRT FRO R 5 XD E B 2EME
HBEEOR BN BDSNI-EVIHEDIN TS 9,

2) AN-1792 (QS21) ESFkA

Elan X Wyeth #HiZ X 37 YNNI —HRBEA
DEKIBB(AN-1792)2 A N =, AN-1792 13, BB
AB42 &7 a N MQS2DEEBICHHERT LD T,

— 122 —



BEah-BEOMmMNPIC ABICHTAHiADEZEIN
7=, ZoBE D MyikERWT APP™ x PSIM¥L <y
ADRYH #HET 5L, & AR (diffuse plaque)P<H IR
ThE, REEOEMREIN (OFEICHLFLL
amyloid-B IZKK5) . thioflavin S IZLB - ERETH U/
- &RLECEED, mER&II7IONROBS —1
BEZEBRLTWAIEMHBLLE, —HIomikbik
B, Za—neTHRERGERT, TIOCRAR
5> )\7(APP) M8 AR LI RIGL Mo 7. BER
BHICHI AP FAGHEFLEL . ikt i B P (blood-brain
barrier, BBBYDRBEEDOHE (i - M7 IS M,
IgG index MIEH) ICBIbSTHfAMBRIBEINZ&KD,
miEPDOH AR HANBERFICBITLIZIEMERE
N, FHHEKRAEEIL-BEFTIE, PEEDOH
HEOEMMHD, AFINT VRS O L DEREIC
R DAERIIHEL AL, BT OFUEMIIHRITE
FRETHo7-.

3) BIRBDREBENFRR

2001 #EiZHaE > 7= AN-1792 phase Il trial T, 6 % (298
& 18 &) DBFICHBRAORIEANEID P, 1
AOFELCHLWEZN., BRIT 2002 4F 1 AcPikEh
72. —7. placebo 5T, —RILHBRIK D REE
I3EMhor, BBRIRIE, DRIV IFBE5H#3 7B
MIZEI>THD, KBL0BEZILAMTHRELRL
=it 4 BOBETIERN Do/ 1 BOFELHIL .
N ROLZMT. 5 EORBOBRETIEOTIEEEH
Bl ZDLtEIE, 2000 £4E 7 A H S AN-1792(pre-aggregated
AB42;50u) % 5 [ER G TN, 42 8% D 2001 4E 5 AIZHN
RERIELTND, BRIZEBITHHINKR DB
frbn s, BAIDEMED 20 » A1%D 2002 4£ 2 AT
HERDDHELT L. ZOBEDORAREREENC
FRICRRBRLIEZS, FRETIIEAKMNHEL, £
NITHESTAPOY M POHMBEPCEHEBMBLMA TV
A%, MEEFHMEZ L, neuropil thread, 7IOR7 ¥
%+ )$F—(cerebral amyloid angiopathy, CAA)IZ7%7FL T
Wz (Table 1), ZEABMHELTWSEAADOHTIT,
ABREMEARLI-Z/7O7U7DORLbEDHSN-. O
DRI, AB I B LT-Hiik % Fereceptor LTI

OZ)7HNARLTVBIEERL TV, KKEKT
i, O LET /DT DBALTHSEE
I, ZORAIZ. MRI EiR EOB{ESHER
E-BL T, MEADORELTIE, BiME. BABMmE

Table 1: AN-1792 1 54, RECL PN INS T K
REBOKRBHRANDE LD (XK 9)

Neocortex Basal ggl, cerebellum

AB plaque - (++)
astrocyte cluster ) (++4)
dystrophic neurites ) (++)
NFT (++) ++)
neuropil thread (++) (++)
CAA (++) (++)
Phagocytic microglia (++) )

NFT; neurofibrillary tangles, CAA,; cerebral amyloid angiopathy.

AEBLUAKMERAD T HilRORHMNEDSN,
@ T #ai, CD3'CD4*CD45RO™T cell Tdho7=. CDS'T
cell & Beell DBEIIZEDSNZ M7=,

FIFERNRFEIIC, BEMFP O ABFIEIZ. =
2O R T)THRIBRERRIEL Mo/l kD, Fitk
WEBIMDREMNEE-EI1IE RV, Elan #izk?
AN-17R2 77 F > H RIS 5T D7 0F 672N
IRELBELTVS, 7YaN ME, BOREEMEL
ERAHY, TUNERZEDHIRMERFLEET S, =
D%, —BMOBETIT ABEI3 APP REGHE Thi type
CD4" T cell ARRICEAL. T ¥ — BRI
REEDOMBRKAZE ZRILDOTRBVLMEHEIN
3,

AN-1792 D7 F AZ&D. mi#ERICH Ak TE,
AKMERDEABOHELI-IELD., REBENOIE
ARERETZEVNDTIFORITBDHONT, Lh
LARFERETEP7IONRT O FANF —NREL
flEik, ZOTIFIOGEDBREERD,

4) AN-1792 7 7 F L & DB R BEMBED ¥
FILTID AN-1792 7 F AZED, TIVY NI —
RBEORRMBENBEBINNEIMNMBEER
5. TDEAELL T Hock SIIRDISICHEL TS ',
w5k, BRL APP™ x PSIML 252 (18 » AM)
DY BEMHTRAEL. EARORGBOEET
mip Dtk % MEL = (Tissue amyloid plaque
immunoreactivity assay, TAPIR assay), AN-1792 ¥ 5.3 h
RE2U A TIERBREHE6 LOR 30 £ 20 BT
Il ABHIGENSBIE TH o/ TIVYNIR—FBEOR
KB HEIX. Minimental state examination (MMSE),
Disability assessment for dementia (DAD), Visual paired
associates test of delayed recall from the Wechsler memory
scale &5 3 DDOHBRTHFHML /= MMSE IZD W THEA
ZEOTHMELETA, HABHUKRBHRETIZ. 1 Fi%
M MMSE T-1.443.5 KOBPPTH o741, RIGMD I
rO—) VBT, -6.3+4.0 MEEFHITHM P UERIGEST
LcEBEL TS, LIZLZOHE TIXEFA BN DL,
T WINAR —FHBED B REBICLSZMMSE D |
FHRORBOBEAIX, —RRIT-3.9483.7 [RTHD., BEIC
HBI M O— L BEOEBOBLOBERIKETELH
RiRD. SERISIBHUFIORITNLETHS.

5) 79FDieBRF
TOFAEBBTIOARBREDOBFELT, BE3 D
DOBNHB D, B—OI. APRTFRER/EL ABIC
N EEENTEELIE, EAROPOREKELL
ABIZHitk ¥ &L, Fc receptor 2L TIZOZITH
ARTHILICED., EARABREIN., Ih/- AP
WCHIRGBEALTIZaZU7NARL. ABDOMEM
BAOBMHEENA, WROREREDEMILUT DL
E15NTV3, BZORIT. APRTFREHREL AP
KL TEELINHikiZ. ABONKRO7I/E%EIC
EHRLTREL. BE - Fisl/z ABERIEL. 35
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SN ABOREE - LR GRS HIIF 5l &ick
D, 7IOMRKEBERPIEDIENORTH B, E=0D
Ji3. ABICKMTBIMAIE. mMEERBIPIZEAT. K
i - RISEZITBNOT APERDSIHBIEITED, isd
BNoHMEERBLT APERMOPICSIZHTEND
Peripheral sink g T2 '~ '?, Ll Hock 5id.
AN-1792 2% 5 Lin ABHEMBBHEIC o B E DO ME
BLUBEHEFP D ABRIZE(ENE N /EBELTNS
19 = @ Peripheral sink (K ICHT X, RERIEEER
B3NN ABE M D X /=383 % . Matsuoka F At Hith
LT3,

6) B #ifa. T #B3 epitope (G 1)
ABRTFRIVFAZKDERNTEEI N Hi&IT.
FELTABRTFRONKDIH~10ET7I /BB &EL
#81L T3 B cell epitope) ' '3, —%, THIKIL +7
—NBRT DAL (T cell epitope)id. ABRTFROH

EEMNETHS,
Monsonego i3 9, —mOREBHRECT I YN
—HBEMPIZBVLT AR NIRRT 2THIRA
WML TWAIEERELTWS, ZhiZ—REICNiERS
HICRBNMETIT2EEICHRTEIERTHD,
AN-1792 D2 F > % 5 T &I N /- HilRKE 2 O RBAE D
EREEZBGDETHREN. ABKEME T HRIZ.
FELTABRTFRD 16~33 B7I /R BHLTHD

(HLA-DR #)5REIZENT). #1222, B B7I/BO
Ala BIRIZED T MO NN FRITHDPTHOT, &
DA T HRORKIGICHEBETHIEEASNTND,
ASITAPRTFRD 28~42 HT7I/BICRIET S T MR
HH0, O T M. ABL-40 RTFRIZRIGELARNWT
EmS, ABRTFRD C KD 41~42 TI /BN T Hif
DERCEBETHD. 20 ABRIEME T MR BT S
HAhB11E. IL-5, IL-13 (33%), IFN-y (4.5%), IL-10
(3%), IL-12 (0.77%)& . ThO, Thl, Th2 4~ 11> HURTE
LTWwi=,

SBOIIFORBBEL T, Tcell epitope RE
B cell epitope DB % FH ABRTFRONKDEWARS

FRICTRHRAEBHATESF VT —F NI ERKEESE.

1
B cell epitope (antibody); AB residues 1-10

1 5 10 21
DAEFRHDSG Y EVHH Q KLVFF A ..

't

T cell epitope; C-terminal of AP residue 16-42

15 20
Q KLVF F AEDVGSNKG A 1IGL M VGGVVI A

riro

Th2 722N b (Th2 Teell 2EE L TEMLTB) £&
BIZRBRTDHENREBIN TS, ZOHE, F+U7
— NI DOBEBLY Th2 72 anN MEDRE,
Thl T HRIDTE L E MBI TEDI M MEEE 2D — 5.
ABICXMTBE/ IO — I FifkEZEIEMFIZIRET S
passive transfer DF DL I XD EBR THPIN TS
D9 BRETIIKBMITODNTNS, HifkD passive
transfer OBERELT, 5 LEE/ 700 -5 AB
UK T 25k (BAF 14517 bk 25, (kNT
BRIIEEINCTVNILETHD, TOLDEKEDHK
ENHEBEDEEENH D,

7N FPTF/MEIMINANY a—5AVWEEQ T F

REEDBRR

Reid. BERODRRWIF#ikELT, 757/
Mt AN AR -7 I INA —HICH T
SR ONRIEREOHRET o/, BEREEGERIT.
Th2 type T HIfEASERIN DT L AUCERL. 757/
Rl{ET AL AR5 —IZ AP cDNA #HAAH, 2D
SEFURTFIBED AN ZEEOREL., BE LM
fRICEEIES, LT ABHFEEBEMAaICREIE.,
BERB R RICHBIRRL., ABICN T 2kEEA%
BRETLOMNEMNTHS (2). 7IVINIR—IRDOE
MEF I THD APP-Tg 7 A(Tg2576)iZ7 1)L AR F
1 EOHEOFEL I,

12~13 5y R ® APP-Tg <77 Rl % G R ET
FHICBRARL SR, BRI ZARIIB N THS )
IC7IO00R0E - EABREEAI O bO—JLIZHER KD
LT (3). thOBRESHIIRIERIEMEI>THRN
M, BERGBOMEERBLAA, BORENRIOPT
WEEBZLNDMPLIUBRES D, ERBICT MO
BHPRIEMRIIZDSN Mo,

1 BRADKI 80% 12, 75 /HET 1IN ADBERES A H
D, JMINNAEDHDIIEMIMLTHEMSIZENZHQ
TWE. 7F /HET N AR Y — OB EOH S&
LTk, 1 [EO#5ICED, HBEY &6 »AM) 12
BECBWTRFERRMNTE, LrbBikaEICEDs
MEIZL, BELRMBICEKRREZIIARE S H
episomal EL TEANIZEEED. AN TO I RIZEE
AR, O \DILH - BRHEN, Thl type
D T iR BRI NTHRELDLF AT S
ENBToND, £T7PaN RELBEELRNWDHR
WRERIEEL XY, Thl CDA'T RN L HBERAN %
BREDREH OB TEREEILNS,

#boic

TIVINAR —ROBHIEEL TE, JEXT O RER%
FEA (NSAIDs), aLAFD0— )L {L#%EH. BACE
inhibitor, y-secretase inhibitor, neprilysin, insulin-degrading
enzyme EMERINTVSN, T FHICHBESHTE
ESNTVWD, TIFMEN, —EOMRERLI-ZEZ
BHTHY. SHBMEHODRNKLORLITIIF
DRRENHFEIND.
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Vaccine therapy for Alzheimer's disease

Hideo Hara, M.D.

National Institute of Neuroscience, NCNP and
National Institute for Longevity Sciences
36-3 Gengo, Morioka-cho, Obu, Aichi 474-8522, Japan

Summary

In 1999, Schenk et al reported that vaccination of PDAPP-transgenic mice with synthetic AB42 in complete

Freund’s adjuvant showed markedly decrease of the amyloid burden in the brain. The second trial of vaccine,

AN-1792, for Alzheimer’s patients was halted because of brain inflammation found in 6% of patients and one

autopsy case was reported. Here, we comment the methods and the immunological mechanisms of vaccine and

discuss the pathological changes in the brain and side effects by vaccine therapy. Furthermore, we present an oral

vaccine therapy for Alzheimer's disease with the recombinant adeno-associated virus (AAV) vector that we

developed.

Key words; amyloid-P peptide, antibody, APP transgenic mice, senile plaque.
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