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— Symposium on "Update on Alzheimer s Disease
2 Al 19964 48 252

Molecular Mechanisms of ALZHEIMER'S DISEASE

Yoo-Hun Suh
Department of Pharmacology, College of Medicine and Molecular Biblogy, Neuroscience Research Institute,
Seoul National University, Seoul 110-799, Korea

Alzheimer's disease(AD), the most common form of dementia in elderly persons, affects more than 10% of
the population over the age of 65 years. AD is a neurodegenerative disorder characrerized by the massive
and invariont accumulation of amyloid plaques that is constitured mainly by an insoluble, the amyloid B-
peptide(A, B), a set of oligopeprides of abour 40 to 43 omino acidy thar are proteolytically derived from a
much larger B-amyloid precursor proteins( APP).

Although conflicting resulrs have been published, it has recently been show that the number of senile
plaques does indeed comelare with the severity of the disease (1). Therefore the processes leading o the gen-
eration of amyloid beta-pepride(AB) and the produdtion of senile ploques are likely to be infimarely involved
in the pathogenetic process leading fo the clinical phenotype of dementia. AB generation involves two unk-
nown profeolyic activities, the befasecrefase cleaving ar the N-ermings and the y-searefase deaving af the C-
rerminus of the AB domain. Both cleavages together result in the prodlction of the 40 fo 42 residue AB, a pro-
cess which is known to occur physiologically. Several risk factors have been identified and shown to accelerate
the onser of AD. A major risk factor is aging. being implicared in most AD cases. In addition, a polymorphism
in the ApoE gene con increcse the risk for late onset AD and decr the age of onser. However, in the re-
maining AD cases, linkage sfudies have revealed seferal genes which|segreagate as fully penetrant dominant
rrait. Three of these genes have been isolared and localized to human chromsomes 1, 14 and 21. A toral of
five. AD-linked murtations have been described within the BAPP gene. These murarions account for only abour
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1-3% of cases with FAD. All five mutations are locared close 1o or af the three major proreolyric cleavage
sites of BAPP. These mutations have been shown to affecr AB generation by either causing its overproduction
or by producing Abeta peptides which are elongared by two amino acids(Abeta). From in titro experiments,
these peprides are known 1o aggergare and precipifate much faster. [n the majority ©of autosomal dominant
coses(40 - 50%), murarions have been found in a gene localized to ¢chromosome 14. The responsible gene,
now called Presentlin-1, has recently been identified and shown to encode a purafive seven fransmembrane
domain protein. Surprisingly, a second highly homologous gene(named Presenitin-2) was cloned shortly there-
after, which is localized on human chromosome 1 and is also involved in small number of cases with familial
Alzheimer's disease. Early dara suggest that murations found within the two genes seem o cause early onser
Alzheimer’s disease by influencing the proteolytic processing of amyloid beta-pepride in a pathological manner.

There is mounting evidence thar ar least some of the neurotoxicity jassociated with AD is due fo fragments
from the Pamyloid precursor protein(APP).

Mosr research has focused on the roxic effecr and the ion channel |acrivity of the Amyloid B protein(AB) in
causation of the disease, the possible role of other cleaved producrs of the PAPP is less clear. Since neu-
rofoxicity induced by AB requires relatively high concéntration and n urodegeneration in AD could occur in
areas withour AB deposition, AB may nor be the sole neuroroxic component in AD. We focussed on rhe car-
boxyl rerminal fragements of APP. : o

In aftemnpts o elucidate the pathogenesis of AD, human amyloid protein precursor(APP770) and its carboxyt
trerminal portion(APP-CT105) including B/A4 domain were highly expressed using strong expression systems in E.
coli. These recombinant APP peptides were purified with a combination of urea solubilization and ion-ex-
change chromatography and used for proteolytic processing and toxicity srudy. Our results suggest thar throm-
bin and acetylcholine associared protease may play a role in altered processing of APP to generare pro-
tentially amyloidogenic infermediares in vivo leading fo amyloid deposition.

We have investigated the channel-forming abilitty of various produycts of BAPP when applied to Xenopus
oocyres and to rar Purkinje neurons and in viiro toxicity of CT peptide. We find that CT is exceedingly potent in
forming non-selecrive ion channels during application from either ourside or inside the oocyre and rar Purkinje
neurons and is more foxic than either of the AB framents, Bs or Bre. The ion channel activity of CT,q, is block-
ed by @ monoclonal antibody to AB. CT peptide exerred much stronger foxic effect on cultured neurons and
PC-12 cells than AB25 - 35 peptide and enhanced H202 induced toxicity in cultured neurons and PC-12 cells.
These results suggest the possible involvement of CT105 in inducing the neural toxicity characteristic of AD. We
hypothesize thar atrered processing of APP could result in the production of neurotoxic CT fragment which could
lead to formation of ion channels or pores and neuronal death foll by further metabolism of CT 1o AB.
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Alzheimer Disease Update on the Diagnosis and Treatment

Patricio F. Reyes, M.D,

Professor of Neurology | Neuropathology .
Director, Alzheimer's Disease & Dementia Center, Jefferson Medical College, Philadelphia, Pennsylwania

The primary goal of the conference is fo provide practicing physicians comprehensive understanding of
Alzheimer's disease, which is the most common cause of progressive dementia among middle aged and eld-
erly Americans. To achieve this goal discussin will focus on :

1. The clinical, neuro-chemical and neuropathological features of Alzheimer's disease
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2. The differential diagnosis of Alzheimer's disease

3. Treatrnent oprions in Alzheimer's disease

4. Clinical experience with Tacrine in Alzheimer's disease

5. Certain basic and clinical research in Alzheimer's disease

Disussion will include epidemiological aspects, clinical manifestations, neuro-chemical changes and neu-
roparhological lesions of Alzheimer's disease(AD), the medical work-up and neuro-diagnostic srudies com-
monly utilized ro establish its diagnosis, risk factors and genetic studies, other medical condifion thar can mim-
ic AD, rhe role of maditional psycho-pharmacological agents in AD, and the scientific rational for the use of
and clinical experience with Tacrine in the frearment of AD in the USA. Cemain basic science and dinical
research studies will also be discussed to provide insight info future reatment options for AD.
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8th IPA International Congress
Jerusalem - August 17 -22, 1997

Aging in a World of Change

The 8th IPA International Congress will address some of the major scienfific and social changes thar promise
10 influence psychogeriatrics at the rum of the century. A cenmal challenge will be findng ways fo narow a
gap in frrearment advances: specracular progress in rearing infectious, cardiovascular, and neporistic diseases
has helped lengthen the life span, bur progress in treating degenerative and behavioral central nervous sys-
tem disorders is more modest.

An increasing number of people now live info their 80s and 90s, bur almost 50% of them cannor enjoy their
later years because they suffer from dementia or depression. Identifying asymptomatic populations af risk for
dementia and depression and devising preventive frearments are furure bur realistic targers for the profession. In-
corporating info dlinical pracrice (a) novel drugs for palliarive eatment of dementia and (b) the more effecrive an-
ridepressant drugs are the most immediare rargets thar face psychogeriatrics as the field faces the 21st century.

Newly found political power among rthe elderly ; the expectations for a good, productive life for elderly peo-
ple in many parts of the world ; and increased longeviry in economically disadvantaged nations are some of
the social changes expected fo affect the pracrice of psychogeriatrics throughout the foreseeable future. Gra-
dual retirement, more second and third careers, and an emphasis on befter prevenfive health care are
among frends likely 10 add quality ro larer life. In economically developing parts of the world, building a ser-
vice network and educating providers will be cenral 1o the psychogeriarric response fo increased longevity.

Large waves of population migrarion and increased awareness of the cultural distinctiveness of diverse efh-
nic groups are recent developments thar will require psychogeriarricians’ conrinued aftention and will be cen-
mral ro the 8th Congress.

Few if any seftings betrer embody the themes of popuiarion mlgrorlon cultural distinctiveness and ethnic div-
ersity, and social change than Jerusalem, where participants of the 8rh Congress wilt find o hospitable ar-
mosphere for this important scientific meeting.

Preliminary Topics ‘

Preliminary main topics of the 8t congress include the followmp

Migration, psychopathology, and aging |
Epiderniology, biology, and treatment of Alzheimer's disease |

Economic aspecrs of psychogeriatrics |
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Suicide among older people
Psychotherapy with the elderly -
Forensic geriatric psychiatry

Anxiety and agifation among the elderly
Policy, planning, and organization of services for the elderly
Memory decline in old age

Funcrional imaging in psychogeriatrics
Sleep disorders of the elderly
Psychogeriatrics in developing countries
Sexual disorders of older people
Psychogeriatrics in developing countries
Sexual disorders of older people
Psychogeriatric nursing

Addiction among fthe elderly
Psychiogeriatric social work

Eating disorders of older people
Education in psychogeriatrics

Erhical issues in psychogeriatrics
Congress Chairman : H.R. Belmaker
Congress Cochairman : M. Davidson

International Psychogeriatric
Associatrion
3127 Greenleaf Avenue

Wilmette, IL 60091 USA
@ 1+847.375.4719

Fax 1+847.375.4777
E-mail address : orgIPAhgfaol.com
For 8th Congress information : Secretariat
8th IPA Congress
PO Box 50006
TelAviv 61500, ISRAEL
& 972+43.514.0000
Fax 972+3.517.5674
E-mail address : ipa@Kenes.ccmail.compuserve.com
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2. MMSE : 15/30 &

3. NCSE Profile \

» Consciousness, Attention, Language, Calculatlon Judgement — WNL
* Orientation — moderately impaired ‘

* Construction, Memory, Similarity — severely 1mpa1red

(Figure) NCSE profile of the patient (and comparative profile from reference)

4. Attention (A8t ZIA}) \
|

Signal CR (%) IR || Missed R (%) RT(sec.)
Detection 6 (10%)4 84 \ 54 (90%) 2.20
AnkAQd Ale] 3o A Fo) Aol A3y} viehd \
5. Memory(Wechster Memory Scale) \
. . . . mental | logical | ,. . | visual associative
mf(()m/\eg)lon om(en/t;t)lon control | memory d'(g'; ;{S))a n reproduction| learning [M.Q.
WMS /9 | (/23) i (/14) (/21)
5 1 2 0 8\\ 0 6
\ ]
6. Construction & Visual Analysis '
1) A4} AAL »
CR(T) ‘ | RT(sec) (T)
Cognitrone | Total (/200) | Yes (/80) No (/120) Yes No
107 (20) 43 (20) 64 (20) \ 10.92 (20) - 6.63 (20)

2) Bender Gestalt Test
=39 = e &3 3A F 712 EQ Fo|rt AAEH = k}%-‘ 1,

7. Intelligence & Executive Functions

1) A3} 72 \
Raven's Progressive CR (/60) \ Estimated Nonverbal 1.Q.
Matrices 16 | 84
2) K-WAIS \
AAAE (1Q 83) |
K-WAIS o A% 1Q 86) $94 A5 @ D
> - WA | EF | 2F | »
28 4] 25 [aeh [ an | o | an e 3R | 2T 1055 )
s ol B 7 5 5 7 5 4 113 5 2 - |
3) TBAR A A AR dd ZE \
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-8 Perception and Mator Function

Right Delayed Read ton | Devision Mot
Reac ton L TES{IAME L Firrhes tirme firmi
0 0 |
—— Rght | In Time | Delayed | Incorrect | Misser] RT
[hetermmation | Sulitess 2 5 3 i 22 144
unil Subiest | 2 | 1 23 I
Subliest 4 2 | 1 i 18 16

Maotor perfonmancy seres

e —

L trackimg Aming : Trvsiortiaan | Insertineg:
Stirarlinge , : ]
Radiness, | e 1 ina (Miss 7L / faming Prarsuif motor o dhom
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e o A 20, { " | L Jx0
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Brain T - cortical atrophy
others WXL
ADL - Independent
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» JOURNAL Q9% -

PSYCHOTIC SYMPTOMS IN PATIENTS WITH DEMENTIA

CLIVE BALLARD AND FEMI OYEBODE
(INTERNATIONAL JOURNAL OF GERIATRIC PSYCHIATRY 1995. VOL 10:743-752)
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7V¢ €% 5732 delusion of theft, delusion of suspicion, delusion of reference. delusion
of stranger in house, Capgras delusion, delusion of one's own house, delusion of aban-
donment, grandious delusion, depressive delusion, delusion of infedelity S°| It}. Misi-
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» SPECIAL TOPIC

Sexual Problems in Aging Adults Especially on
Erectile Dysfunction

BE R OJE (MES WER - TR

[_]Sexual problems in aging adults

» aging adulrs © the fastest growing segment of population

* vicrims of negarive stereotypes : images of fragility, incompetence, disengagement, asexual and disi
nrerested in sex until recently

* greater recognition

inirially the focus : impacr of illness and medication particularly male lerectile funcrion

[_] Some characteristics of sexual problems in older adults
(D biological factors require greater affentions in boih diagnosic evaluation and freatment infervention
@ losses : such as spouse, friends, social, professional status.
@ sexual scripr changes

‘Nothing happens when I walk around naked. He doesn't even ger erection!’

—visual stimulation alone was nor insufficient

-—more direcr manual or oral stimularion was necessary
@ many older individuals who grew up in a post-Victorion society sexual behavior other than infercourse,

CHSH-QIEAOISIS|E « 9
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such as oral sex and masturbarion were considered unnatural or immoral

[ ]Hormone of sexuality
« Testosterone : most active and powerful of the androgen hormone
» estes(10-20 times more) and adrenal glands

—sexual drives, interest, responsiveness in women as well as men
» erectile dysfunction : only a minority as the sole cause
« testosterone replacement therapy : often striking improvement who have dearly deficient levels
» methyltestosterone : oral tesfosterone cypionate or festosterone enanthare : LM
« side effecr : salt and water retention(HT,migraine, epilepsy) polycythemia, prostate Ca

[ 1 Women over 50
* sex may become more pleasurable after menopause
—departure of children : more privacy ond less feeling of constant fatigue pregnancy
» more relaxed attitude abour sex '
« discovery of orgasm : thirties or forties
« testosterone : adrenal glands and ovaries : sexual desire
« acute estrogen withdrawal af menopause
emotional : anxiety, imitability, insomnia, nervousness, depression i
physical : hot flushes, fatigue, headache "
—-15% : major distress
» chronic estrogen deprivafion
mainfenance and development of sexual organs

- atrophic vaginitis, loss of vaginal lubricafion urinary symptoms, pail
osteoporosis, arherosclerosis, heart disease

Estrogen replacement

1. Recent history of sexual medicine

1) Until 1980

« Freud : the role of anxiety
« Steckel W (1927) : observation of sleep erection, morning erection
» Wolpe J (1958) : systemic desensifization, norf 1o affémpr infercourse
» Masrers & Johnson (1970) : sensate focus
Orgasmic dysfuncrion

primary 16.6%
situational 22.8%
vaginismus nil failure
Imporence ]
primary 40.6%
secondary 26.3%
Premature ejaculation 22%

Ejaculatory incompetence  17.6%
-+ more than 500 couples : overall failure rate : 18.9%
-+ 313 couple, Syear follow up : relopse rate : 5.1%
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-+ desire phase, biases in patient selection el

* Kaplan H (1974) :

first arfempr o more infegrated biological,behavioral and systemic approach immediate cause : per-
formance anxiety remote conflict :Ucs conflicts desire phase, sexual panic disorder psychoanalytic oriented sex
therapy — couple dynamic |

2) Development of injection therapy ‘-

* Michal V (1973) : Czech vascular surgeon : revascularize me erectile rissue
* Ebbehoj J (1975) : Danish surgeon : cavernosography — surglkolry closed

* Ginesrie (1976) : French radiologist : selective pudendal arteriography

* Goom Wagner (1977) : Danish physician : IV afropine injection (self)

» Adrian Zorginiotti (1978) : American urologist !
N.Y. 2 tuming point from psychogenic to organic

» Wagner & Brindley (1980) : oral phenoxybenzamine, VIP

» Virag R (1982) : papaverine injection (Lancer, Oct)

» Brindley (1983) : phenoxybenzamine injecrion af Las Vegas

+ Zorginiorri (1984) : papaverine and phentolamine injection "‘

« Ishii (1986) : PGE1 : bases on Anderson and Hedlund |

3J) Psychogenic versus organic
25 years ago : mostly psychogenic
nowadays ; organic more than 50%
problems of simple dichoromy

* Melman (1988) : bipolar scale
psychogenic-mixed-organic

39.7% purely psychogenic

251% mixed

28.9% purely organic

2. Incidence and prevalence
* 23 studies (1990)
4-9% : erecrile disorder
5-10% : inhibired female orgasm
37% : PE
34% HD
35 - 40% — more than 50% in sex therapy clinic
* increased awareness and concern (Tiefer and Melman 1989) importance accorded to sexual function,
woman's increased expectation disproportionare amount of affention in profession

3J. Assessment ;

+ organic factor : 5% or fewer (1970, Master & Johnson) up to SO%(Melmon 1988)

» multidisciplinary approach !

* Hx. medical, sexual, psychological relarionship hisrory .. deroiled}issue of morning erection

* PIE. Peyronie's ds, testicular afrophy
« lab/endocrine. testosterone (free, bound), prolactin, FSH, esrrogen THT, lipids, glucose, acid phospharase
(Kaplan 1990)

» festosterone : affer 6th decade mean plasma level decline ropidly bioavailable restosterone : free and al-
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bumin bound form non sex-hormaone-binding globulin (SHBG) ;
« higher testosterone level is necessary fo overcome target fissue insensitivity ; androgen sensitivity rather
than production
« hormonal fevel account for only a minor portion of the behavioral variance
* Hypothalamus  --- Pinitary gland -+ ovary & testis
GnRH LH, FSH

[_]NPT(noctumal penile tumescences)
Ohlmyer (1944) : erection cycle during sleep
Aserinsky (1953) : REM
Karakan (1970) : recording as a diagnostic tool
« Value of differential Dx :
Karakan (1975), Fisher (1975) : psychogenic vs orgonic despite the wide utilization, few investigation dis-
sociarion berween REM and NPT androgen dependent?, sleep disorder, psychological
« Considerafion to diagnostic accuracy (1988 Schiavi)
aging - above 65.. may not pathology
emotional stress — anxiety, depression, HD
recording variables — any illness, drug, sleep disorder such as sleep apnea
rigidity assessment — discrepancy befween tumescences and rigidiry
Karakan (1978) : axial force < 100mmHg
Bradley (1985) : automatic check of radial loading
Rigiscan (1986) : dissociation between fip and base
Wein (1988) : challenged diagnostic value

[] Screening device
sramp and snap gauge technique
portable NPT moniroring : Rigiscan

(] Visual stimulation test

sleep vs subjecrive sexual arousal

psychological and physiological response
simple and less cost bur.. often reverse response
role of Doctor — combined evaluation

(] Intracorporal pharmacological testing
Virag (1984) : first report, papaverine
corpora cavemosal smooth m relaxation severe vasculogenic impotence can be ruled out by fimely full erec-
tions :
+ only partial erection : little diagnostic value since this response can occur in psychogenic impotence neu-
rogenic . denervarion hypersensitivity
+ PGE1 10 microgram or less
need for standardization
+ PGE1 home rrial #1234 5
PGE1 20/cc 5-20mcg
Pop /PGE1 30/10/cc 7.5/2.5-30/10
Tri-mix 30/0.5/10/¢cc 7.5/ .125/25-30/ 5110
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Pap /Phento 30/0.5/cc 7.5/ .125-30/ 5

[_1Duplex ultrasonography

imaging fransducer + doppler ransducer

real time imaging and pulse doppler

» visualization of cavernosal arrery and blood flow
arterial diameter and mean peak velocity

* problem of venous leakage (difficulty in maintaining erection)
+ 1085, 1989 : Lue & Tanagho ; combined with injection

-++ require considerable fime and experience
combined evaluarion of several parameter

* Most impotant and necessary test

I PBI

penile-brachial index : vasculogenic < 0.6-0.75

* sfrain gauge plethysmogrophy

* pulse wave assessment

penile flow index : peak velocity over pulse rise time
* cavernosography and cavernosometry

* penile biothesiometry
dorsal nerve conduction velocity

bulbocarvernosus reflex larency
SSEP

4. Treatment

1) Aphrodisiac

alcohol at low dosage : increased sexual desire

high : arousal diminished clearly

chronic alcoholism : peri neuroparhy and reabsorption of estrogen due fo liver ds
cacaine and amphetamine (1985) : ougment acurely

yohimbine (1967 - 1973) : presynapric alpha-2 antagonist < CNS (1967, 87, 89, 90)
levodopa (1972, 1981, 1989) ---

apomorphine (1972, 84, 88, 91, 95) : sublingual in 15 min side effect : nausea, hypotension, dizziness
naltrexone (opioid antagonist 1979, 86)

frazodone (1990)

dopaminergic, opioid antagonist, ddrenergic

2) Infracorporal injection

*» PGE1, papaverine, phenfolamine

+ PGE1 home trial #1234 5

* PGE1 20/ cc 5 -20mcg ,
*Pap/PGE1 30/10/¢cc7.5/25~30/10

* Triemix 30/0.5/107¢c 7.5/ .125/2.5-30/ .5/10
*Pap/Phento 30/0.5/cc 7.5/.125-30/ .5

J) Yacuum
Lederer (1917) : with ring
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Osbon (1982) : FDA marking approvai
Nadig (1986) : first scientific srudy
« pressure-limiting sysfem < 225mmHg rension ring:
Q0% : of all cause efiology? (1987 Cooper )
contra Ix : Peyronie's ds, blood dyscrasia, poor dexterity

4) Penile prosthesis

Goodwin and Scort (1952) : first successful

Pearman (1967) : silicone rubber

Small, Carrion (1975) : two roads

Scort, Bradley, Timm (1973) : inflatable cylinders
three-component inflatable devices : AMS 700
two-component inflatable devices : 85 - 90% rigid
long-term rates of failure as high as 50%, in the past
*+ Sensare focus

prohibifion of infercourse
-+ free of images of failure, elimination of performance anxiety
John Hunrer (1788) suggesred —Masters and Johnson (1970)
+ problems of sensare focus exercise
inexperienced therapist : this exercise are the frearment
experienced therapist : sometimes forger that their dutiful patiénts are still following the lost session of in-
structions :
when ro use and skill in handling the resistance 1o them
comfort o deal with sexual matters directly
* Seven conclusions (1974 Kaplan)
1. remore and immediate cause

— deeper issue
2. unidenrified determinants of emotional problems

- desructive effecrs of conventional marriage

~ person's root of unhappiness : often nor in individual patholdgy but in the system or model
3. therapeuric power of experience experimental approach.. onlyjcognifive insight
4. role of therapist © authorirarianism
5. paranoia -+ miniparanoid episode
6. sefting limited goal
7. love

i b
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