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PREFACE

The broad general topic onigmaily selected by the Trustees for dt:e
Thirty Faith Anneal Meeung of Wns stmulaung Associaton was The
“eurclogic and Psyeatnic Aspects of the Disorders of the Aged  This
ytle 25 of course 2 reflection of growng concern With the demograpine,
sociologie economc, and medical problems created by the scentific ad
ances of the past century more parcularly of the past four decades
These have resulted 1 a rapid mcrease 1n aserage Dife span and a cor
responding increrse m the proporuion of the population over the age of
62 who are therefore nereasnghy aflected by the phystalogie changes of
aging and the degeneratse diseases of later years From both physiologic
and pithologic pounts of wiew the nerious system s unusually and es
pecally importantly involsed 1 thys suuation and the problems smposed
on newropsychintsists are therefore legon

The Prograt Commttee howerver made one shght but very sigmificant
change n the wording of this Session s 1opic For the words of the Aged
thev substiuted the words of Aging Their purpose 1 doing so was a
strong consiction that students of medicine—that 13 to say research worlers
and 1nestigators who are the speathend of adiancement of knowledge—
should adopt a dynamic rather than a static approach They particularly
must think 10 broad general terms of biology Therr mnterest 1s not so
much 1 the broken down derelict end product of sendity and degenera
tion but far more tn elucrdation of how the poor aged wreel ont tha

v v sue irogram Lommittee and the essayasts ap-
proached ciesr problems from the pamt of view of the mportant differ
ences between the neuropschiatnic problems of the aged and the more
fundamental problecos of aging The latcer begins mevitably wath the

fertibzauon of (he epg Inextncably entaneled 1 1eh eho 3
of v

The read
Commuttee

+ v seuiviers of dhe Assoo
who attended the meetng seemed unespecred puon

Iy favorably impressed

Joserw Eartr Moons
1
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CHAPTER 1

BIOLOGY OF AGING GELLS

ALBERT I LANSING

Aging means very diferent things to dufferent people To the b‘:‘;ga‘\slly
qing 15 & Process of unfavorable change 1n any adult org:\nls‘rr e
orrelated with the passage of me ‘To the chinician aging 1s the Sum‘l

10 of degenerative diseases in elderly humans wcluding cancer, cardio
ascular disease arthitis and many mental diseases To the social worker
ind sociologast agmg 15 assotiated with the post retiresaent 2ge wdividual
vho 15 1n finwncal straits emotionally insecure madequately housed and
renerally unwanted and unneeded by soaety To the ndividual woman
aging means the loss of physical attractneness to her aging ls a cosmetic
problem To the individual man aging means hittle more than loss of sexual
potency Twill in this discussion adhete to the biologist s concept of aging
From the pownt of siew of the biologist a sharp dustinction should e
drawn between the process of aging or senescence and the state of bemng
aged or semility Senescence 15 a process of progresaive deterioration of the
adult orgimsm which 15 correlated with the passage of ume and which
terminates imariably with death of the indwvidual One indeed might
speclate that senescence 15 2 process of progressive loss of the ability to
tie on the part of the adult Senthiy then would be the state of adulthood
w whuch the abuliy to lne has been sigmficantdy veduced There are of
course degrees of enfechiement or loss of vital capacity The thirty year
old extubuts moderately reduced sexual wigor subtly diminsshed stamina

and mbihity to perform maximally i tasks such as professional bonxng
The fonyyearold » more clearly

Without elab g m
detail lie 15 prone to accumulate fat his physical capacities are clearly
yeduced Ws vision 15 deteriorating and has susceptibility to degeneratne
diserses 15 appeaning He deals with environmental changes 1 a2 manner
quite d Fevew £~
most er
suit hyy
1 crus) v b oalt 1€ s had many pamful batdles with
emronmental changes He has expenence has learned to compromise
wuth or adapt to envitonment Thas 15 wisdom 1t 15 also an expression of
Drugue The ity sixey and sev enty year-olds are much Iike the soalied
I;‘:l(l Ne aged man except that the en feeblement 1s progyessy ely more many

v
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JI0LOGY OF AGING OT CELLS
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Fig 1I Age vanauons n calaum content of elastin 1n the media of human aortas

grosly free of atheromata Calculated on a dried defatted basis (From Lansing Ann
Int Med 36 39 195)

Agan, if the same Teasommng 15 applied to evaluation of age pigments
one would conclude that these are not a product of aging because they
occur s persons 1n theyr thirties The fact 15 that they are essentially ab-
sent 1 cells of ndviduals m the first few decades of hie, make thewr
appearance in the early thirties, and 1ncrease steadily with age thereafter
Age pigments are a product of aging and lughlight my pomnt that aging
begmns rather abruptly at the time of maturation of the mdividual

‘These age pigments are especially attractive 1o the biologist who be
leves that the aging of the vanious forms of life incduding man have a
common denominator Age pigments occur 1n plants, mn 1nvertebrates,
m birds 1 the several mammals that have been studied, and 1n man
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2 NEUROLOGIC AND PSYCHIATRIC ASTECTS OF AGING

We are s Isee it dealing with 1 mechainism which progressnely re
duces the adults capraty to lve The mechanism 1s operating 1n the
tharty year old 1s well as the seventy yewrold I am disturbed that cur
rent interest i gerontology  1s restricted 2lmost entirely to the ternunal
stages of senescence Our population structure 15 ripidly shufting so as to
contain more nd more elderly people Becruse the elderly constitute a
severe socril 1nd economic problem our governments both federal nd
local have suddenly discorvered that aging 1s 1 problem Unemployability
of the middie aged and compulsory retirement for the elderly have re
sulted 1n economic distress 1 an nereasigly large cross section of our
populrtion This group of older citizens 1s difficult to cope with 1tsarticn
Inte experienced 1n dealing with problems nd 1bove 11l 1t 15 franchised
They must be kept busy they need Inimg quarters ind money must be put
m their pockets without compromusing the manpower pool Our socinl
workers and economusts have 2 real Gorditn knot to untie

On the health front 1t 15 clear that the degenerative diseases of Inter
years are rapidly becoming the major problems of medicine Infectious
diseases hive to 1 Inrge extent been conquered so that more of us Iine
long enough to encounter eripphing rthritis cardioyascular diseases can
cer and disexses of the nervous system The Intter may not be umque to
old age but certunly show an ncreased madence 1n Jater years As more
people ive long enough to enter mto late ndulthood medicine obyously
will be compelled to concentrate 1ts efforts st1ll further on charcterization
of the degeneratnne disewses These prablems 1s well as those 1 the soc0
economic aren are very important but it should be recalled thae they focus
too sharply on the terminal porton of the life spin Aging 1s a problem
of early and muddle 1dulthood 1s well 1s of late wdulthood 1nd semility

Wile I do not wish to deprecate the problems that beset the semle I
do believe that 1t 1s 2 stritegic error to focus too much attention on 1
narrow band of the brotd spectrum of the problem of 1ging To detl
solely with the narrow band 1s to imvite garbled notions At the moment
many consider arteriosclerosis not to be 1 problem of aging bechuse this
degeneratine disease occurs in young people  (those 1n the fourth decide
of Iife) If honerer the imndividuals n this nge group were actually be
ginning to age the attack on the problem of arteriosclerosis would be
quite different A graph (fig T 1) prepared from Dr Dublin s dat (Length
of Life 1919) allustrates the death rate due to cardiovasculzr diserse m
various age groups It seems apparent from the graph that deaths due to
cardiovascular diseses become 1 serious factor i early adule hife Sunthely
1f one examunes dat for the relation between age nd cilafication of
medil elstic tissue 1 human aortas (fig 12) free of atheromatosis at
becomes esident that this process Iis 1ts begnning 1t roughly the 1ge of

twenty



BIOLOGY OF AGING OF CELLS 5

the work of Payne on endocrine organ changes with age 1n the fowl Ac
cording to tum the granular mitochondria 1n the bisophuls of the an
terior prtwtary gland gradually become sesiculated These vesiculated
mutochondnia mncrease 1n size perhaps by fusion to become enormous
These bodies are not unlike age pigments In a recent electron microscopic
study of age changes 1n spinal ganghia of the guinea pig Hess has found a
close assocration between obvious age pigments and mitochondria The

possibility exasts that age pigments are the end product of imtochondrial
degeneration
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H NEUROLOGIC AND PSYGHIATRIC ASIECTS OF AGINC

They re found in Iiner adrenal glands crrdine muscle anterior pituitary
glinds nerve cells ete

As early s 1891 Hodge cnlled attention to age pigments m nerve cells
of the honeybee and m cells of dorsal 100t ganglin of mn Some theores
of rging lean on the presence of age pigments wnd other cellulr melu
»tons for evidence to support the iden that aging 1s 1 product of rccumul
tion of metbolic by products 1n the cell 1or such mnclustons to be tonic
1s these theories hold one would expect them to be rewetne et the
limited volume of chemical duta on age pigments would mdicate that
these materinds are remarkably msoluble

According to Jaynes recent work the 1cid fast age pigments m human
cudine muscle appear i the second decade of life and mcrense steaduly
with age thereafter they are msoluble m 1aids 1Jkabis and fat solients
Ther msolubility would suggest that they are probably mert m the cell
It 1s worthy of note here that calaium compounds quite generally tend to
mcrease with age It s well known that many snlts of calaum are qute
msoluble Peithaps age pigments 1nd calaum salts becruse of ther i
solubility 1ccumulate m the cell 1s they form simply beeawse of Inck of
2 mechimsm for ehminanion of such mateinls

A clue to the mechimsm of formation of 1ge pigments 1s contumned m

5 B &
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AVERAGE VOLUME CRYSTALUNE MATERIAL fceLL ()

250 —
| { I S|
o 5 6] 15 20 25
LEAF NO
. " v cell alter

y 0 basd



BIOLOGY OF AGING OF CELLS 7

They are consistent sith the possibihity that aging 15 an endogenous mech
ansm. Even this point 15 not clear, on the basis of existing information ag
ing could quite concervably be a product of endogenous or exogenous
factors More research 1s needed
DISCUSSION
See Chaptet 11
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Fig 15 The clfect of calaum concctitration of the culture mediwm on the duration
of life of Rotifer vulganis (Irom Lansing | Inper Zool, 97 193 1912)

In a number of publications I have suggested that calcum may ply a
significant pare (n the aging process Calenum mercases wath age 1 a va
ricty ol plants, mvertebrates munmals, and i mn In the cells of the
water plnt, Llode, the cilaum increase with age miy be quantitated by
measunng the number of calcium onalate arystals formed m the cell after
stumulition (g 13) Miciomcneration as well as quanttatine analytical
procedures 1everl a calcnm inerense with age i the soft tissues of various
mumal forms At least one 1sotopic study using Cats would mdicate thu
old mouse hiver 1s capable of taking up large amounts of calcium, partic
ularly in the bound fraction The calcium thie 1s bound 1 old Iiser 1s not
as Jabile as that of young lnver, 1ts turnover 1s much lower (fig 11) Ihe
regron of the cell cortex shows age tncreases i calcium content and lon
gevity of rotfers cin be extended by ealeium depiisation (fig 15) Smee
cilaum lowers cell permenbility 1t 1s possible that the age change m el
ctum content results in reduced cell permeability It 18 tempting to specu
Tte that this reduced permeability, 1f it does occur, m 1y account for the ac
cumultion of materils m the cell Unfortunately, there have been too few
permeability studies to indicate whether or not there 1s a general change
withage m tlns vatal cell function Benedict inferred from Ius plant studtes
that there 1s a permenbility deciense with age m Vitrs vulfnna but the
method used was toa wdirect 1o be taken senously In some unpublished
stuchies on tod muscle several years ago I found that the rate of water loss
or gun 1n solutions of variots osmotic concentrtions w1s age dependent
1 urther studies ke these are needed

T hese are a few of the cellular fictors in aging that hase fnterested me
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LIFE HUSTORY OF THE NEURON

selopment 15 pot compressed 1nto a separate formative phase of hfe but ‘:
corctensnye wath the whole Lie span _contnuing from egg to death eve
though with declining promunence and since much of what we cll aging
15 but a speaial aspect of dexelopment-the restrse side ol the same coin—
our concept of aging must be correspondingly adjusted. The notion of 2
neuron ever bemg truly completed 1m the sense of a fimsshed machine 35
as you shall see anillusion Development mohes conynuous transforma
tons Labe other celfs Ine neutons can retatn none of that prease de
tarled and durable stability of structure equipment and geometry that the
primted stereotypes of our textbooks of microscopic anatomy have conjured
1n our mnds OF course we all realyze that no two cells even of the same
(ype are ever nearly as much alike as are their five thousand identseal 1ilus
trations 1n five thousand copies of the same textbook. But what we do not
commonly realize 15 that not even any gnven cell 1s quite the same today as
itwasyesterday indeed 1t changes much more 1n one day than its textbook
eff gres have changed in many decades of transit from one 1ext 10 apother
The neuton 15 1n perpetual flux of concurrent degradation and renewal
Ths sascatulity renders 1t mutable both in adaptise and regressive direc
tons And since 1hus aspect of the hife hastory of the neuron bas much po-
tenttal smpact on problems of aging 1 shail devote the substance of my
further account tont.

That the neuton a8 3 whale 15 not 3 stable but rather a stationary wnit
s 2 telatinely Tecent discosery There has been Prior recogmtion of i
stabihity an the molecular level belaw and of plastieaty on the supracellular
lesel above On the molecular level the extensive work with 1sotopes has
revealed the unsuspectedly raptd tumover of Pprotoplasmic conshiuents
On the supraceflutar level those theomes at least that try to refer phe
nomena of assoctation tnemory and adaptise behavior to changes 1n the
pattern of the newronal network for tn mnd 6n

i€ plastic web of connections Tug
Tow even this intermediate 1sland of sokdsty has Jost ats former as, ct of
Gty 10 thas Tegard ot falks i bsne wath P

other protoplasmic
b;\X‘Y that ate destined to last Sor bfe In nma.P [S plasrmé systems in the
their ~

dran

1 rody
Tx

‘hc“: . 1 vun dta column of skin
asal Layer of the epidermus ta s susface {fg 11 10

the cells ar the base can grow and reproduce They mr}:\)

reaching from
Normally only
food stuffs nte



CHAPTLR II

THL LITL HISTORY OI' THE NLURON

PAUL WEISS

There was 2 time not so long 1go when the hie lustory of 1 neuron could
have been described about s follows 1 primitive cell dernved from the
tctnely proliferiting neural epithelium of the embryo wanders off into
the mntle ceses to divide enluges sprouts an wvon then dendrites
forms synaptic connections wath other cells neur] or non neural enlirges
further recenves end feet from other neurons dev elops n quuck succession
1 series of enzyme systems (7) enlarges still more deposits Mssl bodies in
tts cytoplism and it st 1s turned over to its user—the fimshed body~like
1 machine come off the nssembly Iine essentially 1n rexdy working cond:
tion Just to be run i pohished and miprosed n ats winng This deserip
tion 1s you note grants to the neuron 1s to the michune only A strictly
Iimuted epoch for its construction—called development—which i 4 stand
ard mammal would occupy no more than about the first one per cent of
the tot1l Iife spwn During the remumng mnety nine per cent the owner
would have to get nlong with the physical equipment previously 1ccened
1s Ustatic and mmmutable apparatus Once the embryonie assembly plint
had been dismnntled no worn out parts could be repliced no major 2e
prrs executed

Ludently thus concept of 1 Iife lustory sharply divided mto 1 formitne
and 1n operative phase has had « profound effect on our concept of 1ging
Machines too 1ge and prinapally fiom three cruses materl deciy—1s
when stone weathers or rubber rots deposition of foreign matter—such s
grit or sludge or sligs 1nd ordmary wear d tear—which means the cu
mulative record of nicks wnd abrasions accentuated by insults and negh
gence 1n use 11l of these pomting to the scrap heap Maturally under the
spell of this michine annlogy one has taken v similar fte of the neuron
for granted Partinl to microscopic signs one readily neeepted certun m
soluble pigment granules that pile up in ganglion cells with age as visible
evudence of such functionl impurment

Yet more recent insight into the processes of development calls for 2
rither thorough reorientation of our thinking 1bout such mtters De

trron the Rochefeller Institite for Medicl Rescared Nev York Work 1 el ly
graats fron the A1 encan Gai cer Society upoi reco ¢ fatovof tie Co 1 ttee 01
Crowth of tle Natonal Researed Co ncl ant tle Nt al T sututes of Health
Publ ¢ Ilealth Service
8
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velopment 15 not compressed fnto a sepatate formative phase u(d l|[c;‘butexrsl
coextensne with the whole life span, continuing from egg to C“‘(’ e
though with dechining promumnence, and unce much .u( what we all '.\g\;\E
1s but a special aspect of development—ihe yeverse side of the same “"I N
our concept of aging must be correspondingly ad]us(ed‘ The notion 0}
neuron ever being truly completed, m the sense ofa f\t_\\s!\cd wmachine, is,
as you shall see, an 1llusion Deselopment insolses continuous lmns_[orma-
tioms Lake other cells, live neurons can refain none of that precise, de
taled and durable stability of structure, equipment and geometry x_hall the
printed stereotypes of our textbooks of microscopic anatomy have conjured
1n our minds Of course, we all Tealize that no two cells, even of the same
type, are eser nearly as much alike as are their five thousand identical illus-
trations 1n five thousand copies of the same textbook. But what we do not
coramonty realize 15 that not even any guven cell is quite the same today a3
1t was yesterday, tndeed, 1t changes much more in one day than jts textbook
effigres have changed 1n many decades of transit from one text to another.
The newron 15 10 perpetual fux of concurrent degradation and renewal.
This instability renders 1t mutable, both in adaptive and regressive direc-
uons And since this aspect of the hife history of the neuron has rmuch po-
tenual impact on problems of aging, I shall devote the substance of my
further account tost.

“That the neuron 2 2 whole 1s not a stable, but rather a stationary, unit,
1s 2 relatvely recent discovery There hias been prior seconition of in-
stabulity on the molecular Jevel below and of plasticity on the supracellular
levet sbove Qu the tolecular level, the exsensive work with isotopes has
revealed the unsuspectedly raprd turnover of protoplasmic consutuents
On the supracelludar level, those theories at least that try to refer phe
nomena of assocation, memary and adaptise hehasior ta changes in the
pattern of the neuronal netyork {or to modifietan, .

r

sewue it pIASHE Web of connections But
now even this mtermediate 1sland of sohidaty has Iost its former as
foaaty T thas regard 0 fals 1 iy

n hne with oth 1 pect of
1th other protoplas i
b:l(y that are desuned to last for Jife In ardcrpvﬁavr:l--m:c sys_lcms in the
ther w--e =2
drain
prody "
To 1
the basat tayer

the cells at the base can grow and “P;o:; ;ug,n llxe;,l:i:np) Nommally only

food stuffs into
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There wasa time not so long 1go when the hife lustory of 1 neuron could
have been described about 15 follows 1 primutive cell dernved from the
etively proliferiting neural epithelium of the embryo wanders off mto
the mantle cexses to divide enlirges sprouts an anon then dendrites
forms synaptic connections with other cells neural or non neural enlges
further recenves end feet from other neurons develops in quick succession
1 series of enzyme systems (7) enluges still more deposits Nissl bodies
1ts cytoplism and 1t last 15 turned over to 1ts user—the fimshed body—like
1 machime come off the assembly line essentnlly 1 rexdy working condt
tion just to be run i polished and amproved in 1ts wiring Ths descrip
tion s you note grints to the neuron 1s to the machine only 1 strictly
himited epoch for 1ts construction~called development—wlhich n 1 stand
ard mimmal would occupy no more than about the first one per cent of
the total life span During the remuining ninety nine per cent the owner
would have to get \long with the physical equipment previously 1ecened
15 1 statie and mamutable wpparitus Once the embryonic wssembly plant
hd been dismantled no worn out parts could be repliced no major re
paurs executed

Evidently thus concept of 1 life history sharply divided 1nto 4 formatne
and an operatnve phase has had 1 profound effect on our concept of 1ging
Machines too age nd principally from three ciuses material decry—as
when stone weathers or rubber rots deposition of foreign matter—such s
grit or sludge or shigs wnd ordmary wear and tear—winch means the cu
mulattve record of nicks 1nd abrasions accentuated by insults and negls
gence 1n use all of these pointing to the scrap herp Naturally under the
spell of this maciune analogy one has tihen 2 sumilar fate of the neuron
for granted Parunl to mucroscopic signs one readily nccepted certun mn
soluble pigment granules that pile up in ganglion cells with 1ge s visible
evidence of such function1l impurment

Yet more recent msight into the processes of development calls for 1
rather thorough reorientation of our dunking abaue such matters De

1 From tt e Rockefeller Insut ite for Med cal Researdd Nev York Work a led by
grants [rom tl ¢ Americay Cancer Society tpon reco enlaton of the Com it ce on
Crowth of tle Natonal Rescarch Counal anl tle Nato al Insttutes of Healt}

Publ ¢ Health Serviee
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Fig 112 Daagrams of smgle nerve Sbers in ord nary regenerat on (B E) and mn re
generat on comb ned with constrict on (F 1) 1n the Jast case (1) follo ed by Jater release
of the constr ction {From Wetss and Hiscoe )

1ng duagram (fg 112) summarnzes the results of si¢ years study imolving
expeniments and observations on more than one hundred thousand nere
fibers (24)

You see here mine mature neurons a normal one on top the others in
various stages of ordmary or mod T on The nudeated cell
‘bodies are on the left the penphery 15 on the iight Lanes B to E recaputy
late the regeneratn e events following the crushing of a fiber

The prosimal stump issues a thin filamentous outgrow th which ads ances
through the distal degenerated portion 1nto the peniphery (as seen 1 C)
" here itmales connection with an ofd degenerated end organ asin D The
new sprout 1s then stifl very thin Only gradually does 1t enlarge in width
eventually approxtmating full caliber To achiere this 1t must grow
protoplasmic mass about a hundred fold

1t was this mcrease n girth which formed the subject of our nvestiga
tions By placing 1 constriction around a nerve weranvad o U
. v

1

L 4 wut as this hlament Leeps en
larging and attains the diameter of the constricted poruon a marked

asvmmetry begins to appear between the portionsof th e Tt av1
mllyand bn e

dustal pory .
oftl rron



= R el IAlR M ALl T uWie W ALY

Fig II'1 Diagrams of the mode of growth of a column of cpidernus (top) and of a
neuron (bottom) A newly p mass of p pl ppled) 18 followed through
$1x progressive stages from left to right toats fanl disposal

more protoplism of their onn hind, and when they have grown to twice
their size, they divide, one cell retamning 1ts basal posttion ind reproductive
function while the other cell 15 pushed up one story It soon 1s raised
another story as the next cell 1s 1dded from the base while 1 1n turn cronds
the more outer cells The column thus would keep on rising sve for the
fact that n therr rise the cells become progressively transformed nto
plun keratn 1n which form they flake ofl the free surfice As long as the
loss at one end 1nd the gun 1t the other are equal the column keeps 1
constant strtionary height Whenever production exceeds shedding the
hesght will grow the shin becomes thicker conversely when shedding out
strips reproduction the column will shrik

Now but for the facts that in the skin the growing bisal eells also divide
and that the discard 2t the other end 1s visible the column of shin cells 1s
quite compnrable to 1 single neuron with the nucleated cell body or pert
Karyon correspondimg to the base of the eprdermnl column (fig 111 bot
tom) Tor mn the neuron likewsse 1t 1s 1t thus pole that protoplism 1s con
tinuously reproduced then passed on to the rest of the neuron where 1t 1s
dissipaced albert t miolecaltr ltence less ewngtble form Just 15 m the
skin column the size of the neuron 1t any one moment therefore will only
be an expression of the momentinly presauling ritio of production over
dsssipation and will remun constant only 1s long as the two opposing
processes are 1 equilibrittm

Thus the difference between the sterdy state of shin blood 1nd glnds
on the one hand nd of neurons on the other 15 stmply th1tin the former
both loss 1nd gun are grossly vistble s cell destruction 1nd cell division
respectuvely whereas the neuron 1s less ostentrtious Just by 1 Iucky aca
dent did T discover microscopic signs of 1ts perpetual growth ‘1he follow
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ravon {B-E} and 1n Te
Fig 112 Diagrams of single nerve fibers 1 ordinary regenes
gmng'mm combumed with comstriction {F-J) 1n the fast case (1) followed by later release
of the constnction (From Wews and Hiscoe)

ng diagram (fig 11 2) summanzes the results of six years' study, :imolung
experiments and observatians on more than one hundred thousand nerse
Fibers (24)

You see here nine mature neurons a normal one on top, the others in
vanions stages of ordinary or modified regenerattan The nucleated cell
bodues are on the lelt, the periphery 15 on the right Lines B to E recapitu
late the regeneratuse events follow ing the crushung of a fiber

“The proumal stump issues a thin flamentous outgrowth which advances
through the distal degenerated portion mto the periphery {as seen in C},
where 1t makes connection with an old degenerated end organ, asin D ‘The
new sprout 1s then still very thin Only gradually does 3t enlarge 1n width,
eventually approuimating [ull caliber To achieve this, se must grow sn
protoplasmic mass about a hundred fold

¥t was this mcrease 1 gurth which formed the subject of our mestiga
tons By placing a constrictton around a nerve, we can reduce the caliber of
each constuteent nerve fiber locally, as shown 1o bines F, G and H 1f now,
we cut the fiber proximally to the constriction a thin filament again re
generates through the constriction (in Fy Rut ag thas Glassens, Teeps T
larging and auans the dameter of the constnaed poruon 2 marked
assmmietry begins to appear between the portions of the fiber Iying proxt
mally and those distally of the constriction as YouamnseeinGand H The
distal portion remains thin and permanently so while at the provimal end
of the constricuion surplus neuroplasm pilesup Conclusion the growth of
the axon esidentlv occurs solely from us base, and the wonstnction, acting
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as a bottleneck, hns throttled the supply of growing mass to the distal por
tion

Now, 1t 15 most :mportant to understind precisely just how this growth
occurs and what it :mphes In the first place, this 1s not simply 2 matter of
pumping the distal fiber full of axonal substance, like distending a hose
If it were the miece distal to the bottleneck would only tike longer ta 2t
tun full size but eventually it would attun it However, m rerlity at never
does 1t stays forever nearly s thin 1s the bottleneck itself It thus compares
rather to 1 leaky hose bemng mflated That 1s sts substuice continues to
suffer the drun of local metibolic consumption wiile the replcement
strexm from the remote central source 15 slower mn compensiting for the
loss becuse of the ninowed passage

Secondly while proximo distal consvection of some prerequusttes for
ontl muntenince had mdeed been postulated by Cook nd Gerard (5)
and by Parker and Pune (16) thus does not accurately express the situatton
For what 1s conveyed from the cell to the avon 1s not 1 flux of essentinl
supplements for local growth—for instance enzymes for distal protem
synthesis—but 1s 1 coherent columm of finished 1vonnl substance As has
been conclusively demonstrited by the qualitative nd quinttatne anal
ys1s of the configuritions ind deformntions assumed by the tvons 2t the
central side of the constriction the whole von 1s m centrifugrl motion

The most drumatic evidence of this steady propulsion 1s obtuned when
the constriction 1s removed many months after the system hs come to
cquilibrium One can then directly follow the dimmed up protoplsmic
surplus on the near side of the constriction forcng 1ts wiy down through
the widened passage like 1 dammed up stream through opened flood gates
on 1ato the far portion of the fiber (sce line I of dingram) The cistal fiber
segment of 1 constricted fiber my hve been undersized for 1 year or more
and still resume larger crliber upon release of the stricture as avophism cn
now enter with 1 broder front (22) Such 1 released 1vonl flood wave
vances 2t the rate of several millimeters per d1y which may be taken to be
the order of mignuude with which the monl column normally grons
forth from 1ts central base If the hiberation of 1mmonia from nerve s taken
1s 1 measure of the complete break down of protem in the peripheral por
tions one would have to postulate 1 rate of replicement from the central
supply source of the siume order 1s that actually observed for the adyance
of the 2xonal column (24)

Tinally this 1venal movement 1s by no means confined to phases of re
genertive regrowth of 1 fiber, but 15 « permanent feature of neuronal Itfe
For wstance if 1 partinl constriction 1s placed 1n 1 full sized mature nerve
fiber without istupting 3t the distal part though stll connected with the
cell body, gridunlly shrinks 1n accordance with the reduced entry of new
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axonal mass 1t returns to 1ts former dimensions whenever the obstruction
sagamremored

\:’hal nappens, evidently, 1s thay new pl produced c 1y
1 the nucleated termtory of the cell, enters from thete a sort of conseyor
belt that moves 1t down 1nto the peripliery On its way, 1t 3s then progres
sely d 1n the reph of degrating protop) systems,
and the sze of the neuron at any one tune 18 simply a measure of the then
prevailing ratto between overall consumption and renewal from the cen
tral source Thus returning once more to the stationary column of ep1
dermal cells (fig 11 1), we find st uraly iinstraune of the neuron, except for
the fact that che lacter does not divide and dassipates 1ts substance diffusely,
rather than1n one termmnal pachage

More sndirect confirmation of the contsmuous growth of the neuron has
come from the cytochemcal ws esagations of Hydén (12) and collaboraters,
who deduced a high rate of protemn synthesss in the cell from the elevated
nauclere aaid cancentration i and around the nucleus Equally perument
2 the report from Gerard s Iaboratory {17) that fabelled phosphoprotein
seems to shift perspherad in nerves at a rate of more than 2 mullimeters per

day which Is closely to the d rate of axonal advance 1n
our expeniments

Afterall dus dhe peuron now appears m a wholly new hght Dnested of
s simulazed structural fouty 1t assumes the wide lautude of adapine ex
Pression open to a system i steady flux Exidence for such adaptanons,

both of sue and 15 Tapidly acc g Far from being set,
stze goes up or down with fluctuations mn the rate of ssnrhec ¢ +1a © —

s+ uw eustence of penspheral connections Un
connected peurons do not attain therr full mass (13) A mature neuron,
whose connections have been severed secondanls + n toen
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relative mass i retnnl cells presumnbly 1s lso 1 functional effect of 1lla
mmation for 1t does not t1ke plice m the duk (2) W hen the gghon cells
m the ntidiretic center m the hypothalwmus are overctne i thursting
ammls then hypetfunction hikewise entmls enlngement of the nuclerind
nucleol: (15)

Our mun pont hete 1s that becunse the newon 15 not 1 settled fistme
m the mechnicnl sense bechuse not only its mterstices nd surfaces but
the entire system 1s 1n a state of perpetunl teorgamization 1ts size 1emams
greatly vaible throughout hife

One could hardly assume that such wide fluctuntions would lene un
lfected the subtle connections of other neurons that end on the expnding
or shrinking sutface of the varble cell body Just how the density nd
distrtbution of end feet 1nd other 1elevant synaptic features would change
1emuns to be detetmined But there can be little doubt thrt the 1elation
between [unction wnd the size of the cell body 1s mutual that not only does
the cell body adapt its dimensions to the cturl funcuonal lowd but that
the resultng change of size will reciprocnlly affect some funcuiomal pt
rameters

To these qunutitve chinges must then be ded the possibility of
mjor quahititive adaptations to extrineous conditions developmental
trophic functionil or otherwise Much of my ewrly work ymply confirmed
and expanded since by Sperry (20) has clearly 1ever]ed thrt 1 newon
switched to 1 different periphetal termunation can adopt the speafic
character ind centril response relations of its new endorgan Theie 1s
some evidence though that this wdaptive frculty for qualitane modul
tion declines with advanemg age (18) hence 1ts scope durmg later life 1s
quite uncertun

The biochemical basis of these quahtatine modultions 1s much too
subtle to be detectrble by methods of current cytochemustry IMowever
those quahitative cytochemical changes that e directly demonstrible ue
by their very grossness indicative of the profound v nitbidity 1 ats chenus
try of which the newion 1s cipable The well known depletion of Nissl
bodies duning hugh activity has now been identified with 1 marked deerense
of ribonucleic tards (11) At the syme time 2 conspicuous meretse has been
noted 1n the lipids of hyperctine ganghon cells (Purhinge cells of 1 1bbits
follow mg prolonged rotitron Hydén 190 1)

Whatever a1l these changes m1y men funcuonlly for us they signify
that neureplism 1s subject to ceaseless change of composition throughout
Iife Let us ex umne what this smplies

The mechanisms of protoplsmic reproduction are still very obscure
but this much scems ssuzed 1) Cene repheation 1s basically involied 2)
The complement of genes remuns essentinlly the same i all eells of all
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somatic types 3) Differentiation on the other hanlt(\‘ conmnotes dnergence
of physical and chemcal constirulion wdhfferent cell types one st as
To reconcile ths ost fact with the thess of gene constancy, o
sume that the extragenic protoplasmic systems of nucleus and qytopla
Le dillerent tnter
assume dnergent patterns and that these jatter then esol A
Jctions from the same group of genes or as 1hase suggested conver! (d }
mon gene products 1nto celi type speafic compounds by seruing as :::n :0 :‘
or templates {19 21) Inthisway the ¢ytoplasm c1h 1mpose 1ts pat -
substance newly procreated from genic sources 1 the nucleus According! ',‘
f the Televamt motecular pattern it the cytoplasm undergoes changes all
subsequently reproduced mass would be cast into the changed mould a3
Jinere sothat the changed configuration would be perpetuated
Thus as the neuron keeps renew ing its substance she pattern of this ve
newal may undergo significant alterations dunng lfe Some of these
chianges may be of the slow autonomous kind often referred to as matura
uon  but there mght also be owhers that are mduced from the outnde
camaparable to the phenomenon of adaptise enzymes  Many micro-
orgamisms ¢an learn  to merabolize unusual substrates and to pass ths
acquired Taculty on ta their offspring as long as the changed substrates are
present (13) 1 ¢hus Jand of self perpetuating modhfication were equally
<ommon 1n tssue cells for which there 1 as yet no proof then obssously
the neuton being in contmous self reproducuion might perhaps be a case
npoint
Let us now summanze 1 have tried to show that the hife hustory of the
TEUron cannot be wWritten in swanc 1erms 1t s 2 nstory of Rux What used
to be viewed as stible products has revealed wself as a steady floy, of pro
duclion change t equipment as a change i the Teproductive pattern
\ging therefore would be not so mich a matter of gan or Joss of physical
t as a matter of quacies and incongruities ansing i the
renewal process with the consequent dechine of the adaptive features whach
that process sustains I ane wngists on nsing 2 machine analogy the ma
¢hine that farls primanly 1n agmg 1 not the physiofogic machine which
l’ll":l‘ ;‘l“’:“:’;qnez\;::‘: :iem bol;:llric dev c';?pmtntxl machune which keeps
nemork of nﬁ‘cnclmns — 1 [Epf]" e enormous complevity of the
eNpret My one master :35 :e:“am : rh ;][s (;Yoce‘s should caution ws ot 1o
newnat aging To add mex;:l Zn: ;!c-: :l o by to the uodscranding of
irfe hustorv of the newtan oo eeiey vou must beat in sund that the
st 1S MOTCOer inlimarely connected with the hife
istories of the neuronal accessories espectally gl and sheath cells nh
1 hune not every touched upon~largely beey cells which
hem Now the resolution of complexsty hes S
1en but t the pavent dusentangling of 1’he co;m) mfm mrary smphific
Plex fabric. The threads T
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relative mass 1n retnal cells presumably 1s also a functional effect of illu
nunation, for 1t does not take place i the daik (2) When the ganghon cells
m the antidimetic center m the hypothalamus are overactive m thirsting
anmals, their hy perfunction Iikewse entails enlargement of the nucler and
nucleoli (15)

Our mam point here 1s that becwse the neuron 1s not a scttled fisture
1 the mechanical sense, because not only 1ts nterstices and surfaces, but
the entire system 15 1n a state of perpetuil 1eorginuzation, 1ts size remuns
greatly vauable throughout life

One could hardly assume that such wide fluctuations would lewe un
affected the subtle connections of other neurons that end on the expindmg
or shrinking suiface of the vanable cell body Just how the density and
distribution of end feet and other relevant syniptic features would change,
1emauns to be deteimined But theie can be hittle doubt that the 1elition
between function and the size of the cell body 1s mutunl, that not only does
the cell body adapt sts dimensions to the 1ctual funcuonal lod, but thit
the resulting change of size will 1eaiprocally affect some functional pa
rameters

To these quantitative changes must then be added the possibility of
major qualitatse adaptitions to extrancous conditions, developmental,
trophuc, functional or otherwise Much of my e uly work, amply confirmed
and expanded since by Speiry (20), his cleuly revealed that a neuron,
switched to a different perspheral ternunation, can adopt the specific
character and central response relations of its new end oigwm There 13
some evidence, though, that thus adaptive ficulty for qualitatne modult
tion declines with advancing age (18), hence, ats scope durmg Jter Iife 1s
quite uncertam

Ihe biochemical basis of these quabitatine modultions 1s much too
subtle to be detectable by methods of current ¢yrochenustry However,
those qualitative ¢y tochemical changes that are directly demonstrable are,
by thewr very giossness, indicatnve of the profound varsiniity i ats chemn
try of which the newon 1s cipable The well known depletion of Nuissl
bodies during high actisity has now been idenuified with 1 ntrked decietse
of nbonueleic acuds (11) At the same time, a conspreuous incieise has been
noted 1 the hpds of hyperactive ganghon cells (Purkinge cells of 1abbats
followng prolonged rotation, Hyden, 1951)

Whatever all these changes m1y mean functionally, for us they signify
that neuroplasm 1s subject to censeless change of composition throughout
life Let us examme what this imphies

T he mechanisms of protoplsnnc reproduction ate stull very obsane,
but this much scems assured 1) Gene replicition 1s busteally involved 2)
The complement of genes remains essentially the stme m all celis of all
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somatic types 3) Drfferentration on the other hand connotes dunergence
of physical and chermeal consutution m dufferent cell types L2
To reconaile this last fact with the thesss of gene constncy one must a
sume that the extragenic protoplasmuc systems of nuclens and cytoplasm
assume divergent patterns and that these latter then ey ole dufferent inter
actions from the same group of genes or as I have 5ugges!ed comvert com
mon gene products nto cell type specsfic compounds by serving as models
or templates (19 21) In this way the cytoplasm can 1mpose its pattern on
substance newly procreated from genic sources 1n the nudeus Accordngly
1f the relevant molecular pattern 1n the ¢ytoplasm undergoes changes alt
subsequently reproduced mass would be cast into the changed mould as
Jtwere 5o that the changed configuration would be perpetuated
"Thus as the neuron keeps Tenewing uts substance the pattern of this re
newal may undergo significant alterations dunng life Some of these
changes may be of the slow autonomous hind often referred to 15 matura
tion  but there rmght also be others that are mduced from the outside
compatable to the phenomenon of adaptne enzymes Many micro-
organisms can learn to metabolize unusual substrates and to pass ths
acquired faculty on to their oftspring as long as the changed substrates are
present {14} X tins kand of self perpetvating modification were equally
common 1n tissue cells for which there 15 as yet no proof then obviously
the neuron bemng o continous self reproduction mught perhaps be a case
n pomnt
Let us now summarize I have tried to show that the hife history of the
neuron cannot be wnitten 1u static terms It 15 2 hustory of flux What used
to be viewed as stable products has revealed itself as a steady flow of pro
duction change in equipment as a change 1n the reproductive pattern
Agwng therefore would be not so much a matter of gain ot loss of physical
:‘:c‘&:‘lm:o ;ss:‘le\;:t:; of madequacies and mcongrutties ansing 1n the
that pml:m o 1 fe ;::sizl:!m decline of the adaptn e features which
s on using a machine anala~
chine thar ¥ 1
aperates
that ph © n +Lue enormous complexity of the
nen otk of interactions essentral for this Pprocess should caution us not to
€xXpect any one master reaction to hold the Ley to the understand, f
neural aging Tao 2dd to the complexty you must bea nding o
Iife hustory of the neuron 15 more; © i mind that the
Tustories of the netnal o Over mtmnately connected with the life
T have not evert touched lclcrssones espectally glia and sheath cells which
them Nov the l’eschmm\[):[n—k"gely because even less 15 known about
tion but 10 the patient dxscmagog‘ﬁ,l:h\;ly lies not 1n arhitracy simphifica
g of the complex fabric. The threads T

«
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relwave mass m retnal cells presumably 1s also 1 functional effect of allu
munation for 1t does not take plice i the duk (2) When the ganglion cells
m the mtiditrenic conter 1 the hypothaluuus e over wetne m thistng
mmals then by perfunction ikewise entuls enlrgement of the nucler ind
nucleol (15)

Our mun pomt here 1s that becuse the neutan s nat 1 settled fivtwie
m the meched sense because not only 1ts mterstices and suilces but
the cntire systent 1s 1 1 staee of perpetunl reorginization ts size remuns
greatly vannble thioughout hife

One could hardly assume that such wide fluctuations would lewe un
flected the subtle conmections of other neurons et end on the expanding
or shrinhang surface of the vurible cell body Just haw the density md
distribution of end feet 1nd other relevant synaptic fertmes would change
temauns to be detetnuned But thete can be little doubt that the reltion
between {unction wnd the size of the cell body 1s mutanl that nat only does
the cell body adipt ats dunensions to the actual functiomil lowd but th
the resulting chge of size will 1eapmocally affect some functioml pa
rumeters

To these quantitative chainges must then be 1dded the possibality of
major quuititne diptitons to extrineous condittons detelopmentil
trophic function il or otherwise Much ol my early work mply confirmed
md expanded since by Sperry (20) has dearly reverled thae 1 neuton
switched to 1 different perspheral termmnation ¢ adopt the speaific
charcter nd centrl response relations of 1ts new end orgm There s
some evidence though thnt this adaptive Neulty Tor quilititne modnlt
tion declines with whanang age (18) hence its scope during Itter hie s
quute uncertun

The brochemscal basis of these quahiratine modulittons 1s much oo
subtle to be detectable by methods of current ¢ytochenustry However
those qualitatise cytochemical changes tht wre directly demonstrble are
by therr very grossness indicatnne of the profound v artibility m ats chemts
try of which the neuron s capible The well known depletion of Nisst
bodtes durtng hugh activity has now been idenufied with « marked deacse
of nibonucleic wcuds (11) At the same tme 1 conspreuous mere ise has been
noted 1 the lynds of hyperictine ganglion cells (Purkinge cells of rabbats
following prolonged rotition Hyden 195 4)

Y hateser 1l these changes my mem functnonally for us they signify
that ncurophsm 1s subject to ceaseless chiange of composition throughout
life Let us ¢y unme what thus imphies

7 he mechanisms of protoplismic reproduction me stil very obscure
but thrs much scems assured 1) Gene replication 1s bisically imolved 2)
The complement of genes remains essentially the sxme 1l cells of lf
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Saw of matenal 15 dleasly suggested by the obstruetion experuments but one d:imc:llsy
1 hase not resolied Dr Weiss referred to our finding of the mc\zmcmrc(dlzggc‘ gmte
phoprotewn down the fiber This substance does migrate but we t°“‘:)’] et a
ot 2 comparable movement of any other phosphae compounds—which speaks agau
sumple protoplasmc ow or Bber growth a

Tn any event one does have evidences of all sorts of a decreasing tumnover 2 de
creasing speed a decreasing acuvity with age and I completely subscribe to the pomt
of view that Dr Wess deseloped Aging 15 essentially a fatlure of the segeneratie the
reconstitutne or the rejuvenatite processes and I would like to tale my remawnng
munutes to ask first why 15 this falure mevitable and second what does 1t mean 1 the
perspus system?

“The answer to the first question T should say 15 that 1t 15 not inesutable If there were
5ot some counter action organic life could not endure let alone build up by esolution
Tha event happens an end or the sex exchange 10 organwms and
suddenly renews pletely the total vital p I—whal 1 mean by that—so
that the Life processes get wound up over and over and over again One can dupheate this
1ess mystenously by other manewvers such as repeated stamvation of lower organssms
which Jeads to repeated and prolongs lif de

In the case of the central nerious system 1t seems to me fhat this whole question
1 mumately ted up with that of regeneration and rejusenation Most people 2re now
at last convinced that segeneration of fibers 1n the central nerous system s possible
1t has been established many fimes The effectivencss of this falls off rapidly with
aging but apparently regeaeration can agamn be bastened ot acceletated by 2 vatiety of
techmiques What 15 not yet generally reahzed 1s that adult neurons can divide can
nndergo mitosis and reproduce themsehes and so i effect can Tegenerate In tissue
culture this bas been done with pyramudal cells of the human cortex and there 15
then potentaally the possibility even of restoring whole neurons 1n the nervous system
e merely must lean how to doat

The problem in neural regeneration 15 fo find those processes devices or agents
which w Il bring about @ reJuvenation or anti amne ko

W1 d Lutated ye acts on the basis of :
down view of the world for the rest of its Ife A rejuvenating action Dnuu:x :cpri‘:\i
to adapt and cause such 2 frog say to jump toward
urm towards normal of a  reversed behavior would thus
rug shock msuln hyperthermua cortss
maneuser 1s able ta bang about a regencrawve Teorganization of the :z;:r:;ﬁ:.‘: ~
REFERENCES
T AMEN TT Suastax M aroYoms § Z
Maturation of T

o g vanous penpheral connextons J Anat 1 1 194, S Teaenerating nenve fbres
2 Baarioud S O The smportance of adequate stmulation for the chemcal

Pos tian of retinal ganghon cells dur ng catly postnaral deveto e
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PATTCAD § O axp HivpeN Horser, The com,
with new methods Interm Rev Cytol 3 455

3 B

position of the nen

1924 e cell studied



16 NEUROLOGIC AND PSYCHIATRIG ASTECTS OF AGING

have tried to extricate here are but 1 modest few, yet they seem to he close
to the core of the perplexing problem of aging

DISCUSSION

D& Raureit Gerard [Ann Arbor Mich] These tno papers hue presented a nich and
broad lens precure of the whole problem of 1ging nd as the Charman has alrexdy
said were a splendid openimg to the meeting

It occurred to me that 1t would be of some interest to try to extend the thinking more
particnlarly to the nerious system and to examine the changes of aging wd the mecha
misms for these and then to generalize in regard to the large question 1s aging necessary
and what can be done about 1t at lest in the ¢se of the nervons system?

The phenomena of aging that relate particulatly to the nervous system nclude
slower learnmg a greater nigidity m what one  knows with less willingness to shift
views and a decreasc of recent memory The loss of recent memory 1s an cxample of the
steady process of slowing down and nigidificition There 1s also a quantitative loss of
functioning—~of acuity on the sensory side of speed and power on the motor side

Now what hinds of mechinisms are responsible for these changes? Tirst although
the phicnomena I have pointed to are pnimarily i the nervous system  they exemphiy
more gencral changes imolung the protoplasm of cells chroughout the orgamsm
shall never forget some sea 1nemones 1t the Manine Station in Naples They were pro
tected and lived for beyond the normal life span of sca anemoncs They were much
larger than any found in the open nd were o ngid—from the actual deposit of sufl
material the loss of water wnd 111 the other chnges of aging—that thetr tentacles could
barely be moved fast cnough to ingest sufficient food for Wife The over all slowing
process 15 very dramatic

Second what are the more particular mechanisms in the nerious system nvolved in
these changes? Whatever they tre there is less 1 brethdown of function than a limita
tion 1n span An octogenanan story mihes the point well The old gentleman in some
way msulted bout his decrersing powers palled hunself up to Rl heght and sud

11l have you know I m just 1s good 1 man 13 I ever was  thought 1 moment and then
added Yor onc hour a day  The mechanisms mvolved an this decay are at the cellular
and the subcellular levels 18 the speakers have brought out—1 particutar newron de
creasing 1in sze decresing in metabolic rite mcreasing in the shg 1t carries 1 would
suggest ncdentally Dr Tansing that even though the granulr particles m1y be com
pletely nontoic they my still Iike a stalled mtomobile i the roid obstruct traflic
and seriously hamper the functionmg of neurons The binding of calonm and the ac
cumulition of metaplasm can certanly slow function and T hope that subsequent
papers will deal with the falling metabolism of neurons with 1ge There 1s 1lso a foss
of cells during aging many reports mdicate a decrease i absolute number in the muscle
receptor and neuron populations

Conversely  filhing up of the dendritic feld 1s noted If new processes progressuely
fill the total capacity so that further fiber or dendrite growth becomes difficult and
finally impossible this may have somethung to <o with the faiture of recent learming
The problem of the actual chinges in the conncctions the patterns of the neurons s
mphied by severat of the important faes that Dr Werss presented Incidenally Dy
Weiss 1f onc makes the assumption that there 15 a balmce betseen Joss of material at
the periphery of a fiber and mhow of matenal through the constrichien and that loss
depends on surface the radus ¢ the peupheral fiber should vy as the square of the

radius of the constriction 1 don t suppose that your data are sufficiently precise to say
whether or not that 13 true That the whole axon grows continuously with a steady
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flow of materil, 13 leatly suggested by the abstruction expeniments, but one dx[ﬁc;:lty
1 have not resohed Dr Wesss referred to our findmg of the moement ofd tagged b3 0:
Phoproien down the Gbes “Thus substance does migrate, bt we could fin PP
of 2 comparable movement of any other phosphate compounds—wfich speaks agains
smple protoplastmic fiow or fiber growth .

In any event one docs bave endences of all sorts of a decreasing turnover, a de
reasing speed, 2 deareasing actaity with age, and 1 completely subscribe to the pmnt
of siew that Dt Wesss developed. Agng 1s essentually a fatlure of the yegeneratne, the
reconsutsse, or the rejuvenatne processes, and 1 would like 1o take my remaning
minutes to ask, Bsy, why 1s tis falure mevnable and, second, what does 1t mean 1 the
nervous system®

The answer to the first question, T should say, is that 1t 1s not inevitable If there were
ot sawme counter action, organic Lie could not endure, let alpne build up by evolution
This revtahing event happens i endomuus or the sex exchange in organisms and
suddenly Tentws pletely the tonl vnal g 1 mean by shat—so
that the hfe processes get wound up, over and over and over again Qne can dupheate this
Iess mysterously by other manemvers such as repeated starvation of lower organisms,
which feads to repeated rejusenation and prolongs life apparcntly indefinstely

In the cast of the central nervous system 1t seems to me that this whole question
& Wumdiely ted o with that of 1egentiation and reymenanon Mot prople a3 now
at last ¢onvanced that regeneration of fibers in the central nervous system 1s posnble
1t bas been established many pmes The eflectiveness of this falls off Taprdly with
2ging but apparently regeneration can again be hastened or accelerated by a vanety of
techmiques What 15 not yet generally realized 18 that adult neurons can dinide, can
undergo mitpsis and reproduce themsehes and $o, i effect, can tegencrate In tusue
cultare, tis has been done with pyramudal cells of the humah cortex and there 18

ten potentially the posibibiy £ven of restoning whole nieuront 1 the nierva se ceram
We terslv m ser loacm v .

1t bas e .
tnve de . feren:

= astasalid WOth the NeYvous system 1 afierent
ot elferent attachments ate Teversed early enough 1 hfe, the entral connertinne -3 ~
10 the nEw situgtion and nerm T L
fonger fearns soto s L
down view of the w
s\stem might Tessore

- . wauss Suh 2 k1o say, 1o yump tonar

l;(:::(lhln f:‘:m a&ll) The et towards normat of a “reversed Muy \m}r Mfuld t}xls
rectly test bow elewro- or drog shodk, nsulin hy

. yperthermia cortisone, of an
maneuner a5 able 10 bring abous a regeneralive Tearganizaan of the nenous ;,1\:: “
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Iwve tried to extricate here are but 1 modest few, yet they seem to lie close
to the core of the perplexing problem of aging

DISCUSSTION

D& Raren Grrarp [Ann Arbor, Mich ] These two papers hive presented a nich and
brord lens picture of the whole problem of agmg and s the Churman has afrendy
said werea splendid opening to the meeting

It occurred to me that 1t would be of some interest to try to extend the thinking more
particularly to the nersous system and to exanune the changes of aging and the mecha
misms for these and then to generalize in regard to the large question 18 aging necesstry
and what cin be done 1bout 1t at least in the case of the nervous systeni?

The phenomena of aging that relate particularly to the nervous system anclude
slower learming a greater nigiity 1n what one  knows  with less willingness to shift
views nd a decrease of recent memory The loss of recent memory 1s an example of the
stewly process of slowing down and rigidificition There 1s also 1 quantitatne loss of
functioning—of acwity on the scnsory side of speed and power on the motor side

Now what hinds of mechimsms are responsible for these changes® rrst although
the phenomena I have pointed to are primanly s the nervous system they exemphiy
more generil changes miohing the pratoplism of cells throughout the organsm 1
shall never forget some sca inemones 1t the Marine Station in Naples They were pro
tected and lived for beyond the normal Ifc span of sea 1ncmones They were much
larger than any found in the open and were 50 nigid—from the actual deposit of stft
material the loss of water and all the other changes of aging—that their tentacles conld
barcly be moved fast cnough to ingest sufficient food for hfe The over all slowing
process 15 very dramatic

Sccond what are the more particular mechansms in the nervous system mvolved
these changes? Whatever they are there s less 1 bretkdown of function than a limita
tion 1n spn An octogenarian story makes the pont well The old gentleman 1n some
w1y msulted 1hout his decrersing powers pulled Iumself up ta fall heghe nd sid

111 have you hnow Tm just as good 2 man 13 I cver was  thought 1 moment and then
added  Tor onc hour 1 day  The mechamsms mvolsed an thus decw are at the ecliular
and the subcellular levels 13 the sperkers have brought out—1 particular neuron de
crewing m size decreasing in metabolic rate merewsing m the slig 1t earries 1 would
suggest nadentally Dr Lanung that even though the granulir particdes may be com
pletely nontovic they may sull like 1 stalled wtomohile m the road obstruct traffic
and serrously hamper the functioning of nearons The bmding of cifaum and the ac
cumuhition of metaplasm ¢ certunly slow function and T hope that subsequent
pripers st deat wiek the Felliig mcewbalestt of newrans with 1ge There i ko 2 lows
of cells during aging many reports imdicate 2 decrerse 1 bsolite number i the muscle
receptor and neuron populations

Comversely 2 filling up of the dendritic field 18 noted If new processes progresusels
fill the total capaaity so that Further fiber or dendnite growth becomes diffieult and
finatly 1mposuble this may hate somethung to do with the fulure of secent learning
The problem of the ctual changes in the connections the patterns of the neurons is
mplied by several of the important facts that Dr Wews presented Inadentally Pr
Weiss 1f one mikes the assumption that 1l erc 11 a halance between lows of material ar
the perphery of a fiber and mflow of material through the constrichien and that loss
depends on surface the radius of the | eripl el Cher shout 1 vary as the square of the
radbus of the constriction T don t suppose that your data are suffciently precise to say
whether or not that iy true That the whole 1xon grows continuously with a steady



CHAPTER 11

BRAIN METABOLISM IN RELATION TO AGING
HAROLD E HIMWICH AND WILLIAMING & T LI

There 15 3 general agreement that an impawment the e(ﬁmlr\\cy :‘f
mental as well as of physical powers accurs 1 old age In som:‘i this » ;
parment 15 defayed fonger than others and 1n any case the &1 erenct:‘ jt
Tess nouceable 1 mdividuals whose intellectual capacities are well de
\eloped. What are the underlying dhanges m the brawn which may gue
Tise to such detenorating alterations® It wll be the main purpose of this
paper to ascertam the biochemical changes in the bram assacrated with old
age 1n an eflort to correlate them with the alterations 10 bebavior which
ay oceut 1 the last period of e

One method of study 15 to measure the cerebral metabolic rate Long
vears of expenence have proved that basal metabale rate, or the oxygen
comsmption of the enure body, gradually falls after 40 years of age and
more swiftly so after 80 years There 1s evidence that cerebral metabolic
rate also dechines in old age

But for the stke of complereness and to set the background for further
discussson we shall reiterate that cerebral metabolic rate 1 reduced n aged

individuals (1) The decrease in metabolism 15 dependent chielly upon a re
turdanion of cerebral blood fiow and the latter 1 assocated with an aug
mented cerebral yascular resiszance (2 3) Why 1s ths retardatian of blood
flow not compensated for by a relaxation of cerebral vascular resistance®
1t has been shown that even in the aged cerebral blood flaw v snman o

as olittLis siow cerebral blood flow by a compensa
torv relanation of cesebral vasonlar vesistance® There would seem fo be
another factor perhaps that of parenchymal damage and the dumnished
owgen consumption of the bran would then be secundary 1o alterations
0 brawn cells (5) Thus the cells may not only suffer mjury as a result of the
smpatsed blood supply but there may be a direct action on the cells by some
ovic procduct so thit parenchymal damage muay acerue ¥n that case the

tow cesebral mewabohic rate condd be secondary to prior damage of the
brun cefls 1u s of mterest that ghere see

metibalic rate whether or nat the Patients reveal abng
ormal beharor (6
Aped wmdnalvals whe are apparently normal hase cerebral metabil?c
rates like those of elderly persons wath signe of psychotsc or neurstogic dis
9

ms to be 4 similar derrease of
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TABLE TIT1
Respratan of Reg Brain Homogenales 1n Relation to Age {from Rener [{5))

Age (Months)

1
o | osre | s | as 2 SRt

Q0: dry we ght

metabolic rate has been reduced to such low salues as are seen only 1 em
bryomchife {rable 111 1)
Iiwe accept 2 reduction 11 cerebral bolic rate as an accomp

of old age we may regard 1t as another sign of altered hrochermustry and
seek other changes of the brawn which can be correlated with such a de
crease Let us turn first to an exanunation of the water content of the
bram One of the most 1mportant constituents of the body n general, as
well as of the bram 1s water Certanly 1t 1s greatest {rom a quantitative

siewpomt and all the reacttons on which hife depends tale place 1n an
aqueous medrum Donaldson (12) published ot

onratsshowinga
decrease 1n the percentage of water content for the entire brain in the first

year of life (table 111 2) Other experiments made on rabbits up to 4 years
of age approxuimately middle ife are in agreement with such a decrease
1n mossture (13) In addition they disclose that the water content of the
Aarious parts of the brawn examined reveal a phyletic order The newer
parts of the brain cortical gray and caudate nucleus contmn more mors
ture on 2 percentage basis than the supenior collicul: and medulla oblon
gata These results suggestine as they are fail to guve us informauon on
what happens in human beings

At thus pont 1t may be well 10 emphasize that obsenvations made on
humans do not fford expermmental conditions as satisfactory as these of
inmal experiments Let alone the fact that these brains have been fre
qQuently obtained from diseased patients and have undergone premortal
changes mcluding those of a period of coma before death 1n addition post
mortem alterations must be conssdered for rarely 1s a brain taken 1mmed:
ately after death and the peniods before autopsy are variable Further

TABLF IIT2
_ Woter per cent of ral brarn n relation to age (froms Donaldson (12))
Are (Days)
—
. Brh 10 n 3 4 100 250 36:
Per cent of water

l&‘lm 867218249 [8n 19 | 79 36 8355|7801 |77 50
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FIG 1B

80 L bbbt h] 1
J 20 30 40 S0 60 70 80 A
Tig HI'! Changes i oxygen consumption of rat brain fiom birth through matunty
Age m dvys (absaissa) plotted against oxygen uptahe cu mm O, per 100 mg tissue per
hr (ordinate) Brun metabolism rises ripidly to 1 miximum at 1 month of age after
which there 15 a slight but sigmfeant decretse (Reproduced by pernussion from Tyler
and van Harreveld (7)

orders Whether or not the regressive changes are 1ssociated with climeal
manlestations or are reltiely silent depends upon the part of the brun
where they re most promument In ny event 1 decrese of bran mettbo
lism 15 2 sign of 1ging d further support for this conclusion comes from
observations of excised cerebral ussues The exanunation of brun metabo
lista an the varous mammalinn forms reveals 1 rpud postnatal rise fol
lowed by 1 slower and moie gradual fall duning the period of maturity
Tlus applies to the r1t (7 8 9) and the dog (10) (I1g 111 1) Unfortunately,
nore of these d1t1 was extended far enough mto the hife span to include the
old age mnd for 1 oby 10us renson 1t 1s more difficult to get 1ged boratory
animals than younger oncs

There1s however one report in the hiterature (11) which estimates brun
metabolism i the rat throughout 1 period of $ yers This 1s 1 rpe old 1ge
for that mumal Unfortunately in this paper the oxygen consumption w1s
reported on 1 bass of diy weight Although this method 1s frequently used
1t nusses many of the varrttions of the early riprd rise of cereliril metibolic
rate This fulure is ensily undenstindable since the water content rapdly
falls 2t this time so both dry wesght and oxygen consumption rise together
Only on 1 moist weight basis can we observe the v imtions n the rtes of
metabolism per weight of brun tissue W hen changes in water content re
taken 1nto considertion cerchral metibolic rate 1s given n terms of the
lnmg ussue ¢, m the terms of brun weight sumlar to those obsenved i
vito Despite this drawback m the method of ¢sumating the oxygen con
sumption on 1 dry weight basss 2 {1ll of mettholistm after two years of 1ge
1s evident in Reaner s (1) observations In fact an the aged rts the cerebral
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TABLE TII'
Resp rat on of Rat Brawn Homogenates in Relation to Age {from Resner (1)}

Age (Vontha)

Greater
‘F:m o |24 ] e | ez | a2as g as o Rt

QG dry e ght 107 14 15 )16 ] 15 16 | 15 10

metabolic rate has been reduced to such low values as are seen only in em
bryome life table 111 1)
It we accept 2 reductron i cerebrat bolic rate as an acc

of ofd age we may regard 1t as another sign of altered biochemistry and
seek other changes of the brain which can be correlated with such a de
aease Let us turn first to an examination of the water content of the
brain One of the most unportant constituents of the body m generl, as
wellas of the bram 15 water Certunly 1t 1s greatest from a quantitatne

Hewpoit and all the reactions on which hfe depends take place mn an
aqueous medinm Donnlds

on (12) published observations on rats showing a
Becrease 1 the percentage of water content for the entire brawn 1n the first
year of hfe {eable 151 2) Other experiments made on rabbats up to 4 years
of age approamately middle life are wn agreement with such a decrease
mmoxsture (13) In addition they disclose that the water content of the
VaNOUs parts of the brain examined reveal a phyleuc order The newer
pans of the bran cortical gray and caudate nucleus contun more mots

ture on a percentage basts than the supenor colliculi and medulla oblon
Bt These resyles sugges!

tine 2s they are ful to gnve us information on
what happens in human beings
N At this poing 3¢ may be
J:Y‘:ﬂli do not aford experimental conditions 1s satisfactory as those of
4 expenments Let alone the fact that these brains have been fre
Quently obtained from d

TABLE TI12
B ater prr cemt of vat bra 1 15 relation o age (from Donaldson (17))
\\—\\A“ﬁ*\
rx _h\:\ \—i_ n 3 Q@ 100 20 363
Rt of matey 1 800 | 86 72 | 82 49 m‘—w(m E[H 750
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TABLE II3

Total mrirogen conlent (grarss per cent) of four different areas of cerebral gray ruatter of pat enf
B age 69 vcars ard of 1ernspleres of four rabbuls (persenal data)

Area Tat ent Rabb t len theres
Frontal pole
R 156 170
14 174
Otl er frontal area
R 14 7
133 17
Temporal pole
139 0
1 154 132
Ocapital pole
R 164 170
L 188 1%

more m the presentation of these ditn mention w1s not made of which
cortrcal arens were sumpled Yet obsersations performed m this Inbortory
(14) disclose that the chemrcnl contents of the cerberal cortex re not unt
form but m1y vy from part to put (table 1T $) It may be seen that not
only do the nitrogen contents of diffezent cortical arens yary but 1lso sym
metrical puts tiken from the right and left hennspheres differ These re
sults differ from those obtuned on rabbit biam for m that wmal the
cortespondence for the night nd left sides 1s close You will observe that
the total mitrogen contents of the night and lelt henuspheres of four dif
ferent 17bbits are m much closer agteement than of the right and left sdes
of the human patients (tible 11 3) The datr on human biuns thereflore
must be evaluated m terms of the conditions i which they were obtuned
The work of Johnson McN1bb wd Rossiter (15) shows that the humn
adult bram exhibuts 1 smaller concentron of water than that of the n
fant wnd that the decrease m w et concentrwon 1s wsoctited with the
gowth of the total hipuds of the i Unfortunatedy these results do not
yield imformation on om puticul ir subject of mterest old age The datrof
\fac Arthur and Doy (16) unlike the preceeding includes exace ages but
go only 1s [r 25 67 years The obsery wions of Brante (17) however extend
to the biuns of ndisrdily up to 90 verrs of e Brante presents the vilues
for the dry waght 1s per cent of wet weight of cortieal gy md white
matter (ble I (17)) Subtncung thoe roults of dny waght pes cent
from 100 we obtun the pear cent monture content of the brun In table
11 1 the 10sults obt uned from mdmadinls of various nge groups are ner
\ged 1n w attempt to determene whether there 15 1 trend i the changes of
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TABLE T4 .
it fresl hissue s relohion
el gray and vl te maller per cend
Water content of corfual &7 % uge Afrom Brante o
to age rom
Years
con s 1 \ 15 \ nis |} o1ess | e l 850
Gray
Ne of brans 2 3 4 B2 x;; 5:;
Water prrcentage ©w L) B 1+
Whate
o of brains 3 3 4 4 " 7§
Water percentage 85 7 69 7

water content with age A rapid fall 1n water content from the first year
of life 10 abiout 10 to 16 years of age 1 followed by a stage of stabihzation
nath hawever a mse in the percentage of water 10 the brams of the oldest
disiduals studied Ve wish we had more data to test the 1dea as to
whether the brain contains 4 greater concentration of water m extreme old
age or stated sufferentty suffers 2 decrease m solids Wath additional in
formanon we might find that the water content of the brain yemains prac
verlly unchanged Iu s even possble that a fail 11 the water countent of
the bram occurs But we must take the avadable abtervations mto con
siderauon and it 1s therefore necessary ta determune whether any relaton
ship exsts between the lipids of the bram and water as the hpids form a
quantiatnely umportant fractuon of the dry wesght of the bran

In order to compare Brantes (17} ipid data with those of water the
former are also recalculated on a mosst wesghe basis Table TITR 17+ -
wns such a et 3 -
$3MT 3
sseen v sandy rapid ang then slos er—to 63
to Gyears folloned by a decrense from 78 10 90 In general the pid con
tents of gray and white matter shaw the same axdor of alterations exeept
;‘t‘: "e e greater and the dif

Table I 5 wcludes
not o weep uspnolipids cholesternt
andaganar e ~

there s an e
one and Gna

o unges 1 total lipids are the
comerse of those in water Such an agreeman ~ ?

colatan 1

ofita

u -

watl tamely we need addi
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TABLL HI S
Lapids of cortical gray and wlnte matlcr per cent fresh tissue human bran 1 relation
to age (recalenlated from Brante (17))

Years
1 25 10-16 10-83 6576 7890

Gray matter

No of bramns 2 3 4 2 4 3

Total Lipids 347 4 62 498 531 S 60 465

Thospholipids 214 268 312 328 312 250

Cerebrosides 0 36 0 5t 036 104° 070 068

Cholesterol 054 070 07s 0 80 0 81 063
White nntter

No of brans 3 3 4 4 3 2

Total hpids 754 13 66 18 72 18 00 18 10 15 10

Phospholipids 381 612 822 779 749 6 82

Cercbrosides 136 290 446 407 422 3N

Cholesterol 150 304 4 50 493 501 367

* One value

tionnl datt to determine whether or not the ipparent hydrition of the brun
will be supported by further work

Germane to our discusston s the dnison benween extracellular and m
tracellular water In 1916 Donaldson (18) wrote of the unique character of
the nervous system to accumulnte the greater friction of its hipids outside
the cell bodles 1n the form of myelin substances Thus wlile extracellulr
fluid decrenses the relation between water i solids withu the cell e
muns furly constant The dat1 obtuned by Yannet md Darrow (19), on
growmg cits yield quantutative results m support of Domaldson s conclt
sions They found that the reduction 1n concentration of water which oc
curs with growth 1s due ta 1 decrense w extrweellular fltads 1 xteaceliudar
water decreases from 339 to 298 per cent wiile ntricellulwr water re
mams unchanged within the error of the method gong from 507 1o 510
per cent Accordingly they note that sodium and chlonide Lirgely extr
cellular elements deciease, while potasstum munly 10 nirceliular sub
stance remams unaitered {table IHT6) Yannet and Danow (19) abso note
that the mcrease of nitrogen wnd phosphorus s cluefly dependent on the
greater concentr ition of hipids

If the suggested hydrazion n old age 1s rccompimied by 1 reduction 1n
the concentrtion of total lipids wnd o the former s ducdly exirceliubir
then the myverse 1eltionship between Iipids and extecellular water ob
served during growth may 1lso hold for old 1ge nd the extricellular fric
1100 1Y INCITISE 1L that tsme Howerer without avulible datr on the n
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TABLE TIT6
hioride sodiwm polassium,
Fg of bran tssue of waler nitrogen ¢
Conertaions b7 yiaxpfmmr and fot (from Y onnet and Dorrose (493)

i
Lats_|

Tate  trogen, Chlor de. Sodurs Potassum | Phosphorus | Fat
ater

| oo

oo |

T

o & k' wlf - »l 7;‘]
346&501375:03432i14331i14870&!6‘169:1:3

o 13 Q5 60
B 8@08&40\68$01h3‘)0t10523112}80:&12‘963;{: |

"
Group A mcludes ammals e ghing up to 800 gm Group B ammals weighing from 800
0 2500 gm.

TABLE 1117
Rat rasn. proteun {absolt te werght 1n mg } v relation 1o age 1n days (from Donaldson (12))
Age (Days)
1 { 10 J 20 “ 40 l 120 210

‘lSM\mb‘11940\13600‘16:20 177 00

Protem {wg}

otganic mesabolism of the aged brata and 1ts water compartments, such 2
deaision between extraceliutar and mtraceliular fimds rammes

¢ ke 1
t
<

acan wostentration of hipids becomes hrgér as the
total fluids fall and thus fall of fiwids 15 due chiefly to a decrease i the extra

cellular component W hether or not a reversal of this relationship takes
place 1 the aged wndiidual cannot be determuned without additional
data

Another mmportant factor 1n the total solids of the brain 1s s nrate -
The mcrease of tor1 b= ~

13 seen 10 table T01
far enough to dray

~ wailges 1n protem in old age and
moreover they were obtaned on rats Observations of human brawn are

supplied from the results of MacArthar and Dassy (16) We see agan a rise

throughout the life period almost rerching wavemal values 1w the 23 Jear

()):\]\ smﬂuh and decrezsing somewhat 1n the 67 yearold individual (table
)

A source of informatian on the protein concentration of the cerebral
cartex 15 found 1n Brante's work
from the differences between the weight of total Iipidts and the total
wetght Such values representing as they do all matenals not soluble 1n f:xyt

{17) Protein content can be estimated
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TABLL JII 5
Lapeds of cortecal gray and wlhile 11atice per cent fresh tssue e an bratn tn relation
{0 age (recaler 11ted frors Brante (I7))

[ ran
) 1 ) 23 , 10-16 , 1555 6516 7890
Gray matter
No of brains 2 3 4 2 4 3
Total hpds 347 462 4938 531 560 465
Thospholipids 214 268 312 328 312 250
Cerebrosides 0 36 0 351 036 104t} 030 068
Cholesterol 0 54 070 075 0 80 0 81 068
White matter
No of bruns 3 3 4 4 3 2
Total hinds 754 13 66 18 72 18 00 18 10 15 10
Phosphol pids 3 81 612 822 79 749 6 82
Cercbrosides 136 2 % 4 46 407 422 3%
Cholesterol 150 304 450 49 50t 367
* One value

tional data to determine whether or not the apparent hydration of the brun
will be supported by further work

Germane to our discussion 15 the divison between extricelular and an
tcellular water In 1916 Donnldson (18) wrote of the unique chinracter of
the nervous system to 1ccumulate the greater fraction of 1its hipids outsule
the cell bodies 1n the form of myelin substinces 1hus while exteeellulr
fluid decrevses the relanon between water and soluls witlun the eell re
muns furly constant The dat1 obtuned by Yannet and Darrow (19) on
growmg cts yteld quantitative results 1 support of Donaldson s conclu
stons They found that the reduction 1n concentration of water which oc
curs with growth s due to = decrease 12 extracellular flurds | atracellular
water decreases from 339 to 298 per cent while triceliulr wouer re
muns unchanged witlun the crror of the method gowng from 507 1o 510
per cent Accordingly, they note that sodium and chlonde lrgely estra
cellular elements decrese, wiile pacsstume mamdy o watrreehindar sub
stance remuns uniltered (table 1T 6) Yammet and Darrow (19) also note
that the increase of nitrogen nd phosphorus s cluefly dependent on the
greater concentration of hipuds

It che suggested hydeeon i old age ts rccomprnted by < reduction in
the concentration of total lipids and af the former 1s chedly extorecdlulir
then the mmerse reltionstup between lipids and extrweellular water ol
served during growth may also hold for old age and the exerecellutar fric
tion may increase 1t that tume Howesver, without nulible dwr on the i
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of 1ts protemn content, for PNA (pentose nuclewc m.d) forms a pentose
nucl The of normal function 1s assoct
ated with the production of pentose nucleoprorein and large amounts of
that complex substance are found i the large nerve cell of the adult. What
1ssigntficant for the present study 1 that the amount of P A decreases with
oldage (22) . ray microrachography reseals that the parts of the bran con
taung pentose nucleoprotein possesses much less dry matter than areas
contatmng a yellow pigment, a substance which accumulates m old age
Thus the nucleoproterns are fadimng away at the ume when the yellow pig
oent 15 creasing These data ate, of course, of an ennrely diferent order
than those obtamed by the older metheds and st s hifficult 1o compare the
oo results But tatang all obsennations, chemical and histochemical, into
constderation it may be said that the possibility of a decrease of protemn 1n
old age 15 suggestne Probably cells do not duminish 1n sue (23) On the
other hand morphologic evidence discloses that all corueal Jayers show a
drmnuuon in cell numbers with age and such changes are m agreement
with a decrease of protein (2% 21) According to Bredy and others, (23),
neurgnophagia 15 not hmited to extreme old age but goes on throughout
wost of the Life period Not only cell bodies (23, 21) but also the myekmated
processes duappear {24a) Thus both mtracellular neuronal matenals and
€ Uutar myelimated are depleted As previowsly thscussed
3t seems logical thae the extriceliul

lar water compariment enlarges w a
compensatory manner W e hase mentuoned a vellow pomens an ot
e

{aging

" 11 a5 th ol nirvous atem
w ey il ceuts as well as the peripheral n

wells of dogs are stained by the penodic agsd SdI:[E fcagen! lel?r:: ;2::?[
stamed material are seen i the eytoplasm of the nerve cells glycogen,
granular and non-granular substances Netther the granular nor d?\: x%rm’
granular stained portions are observed s dogs under 10 years of age kel
alt animals over 12 years of age reveal these two substances both if 1«\h :;
tacrease with age The non granutar material reveals the hustoch, y
reacions of mucopolysaceha: o

Tide attached 10 3 proten
- Thus it o

u; be 2 mucoproten The granular substades o ac t ¢ sssumed
Asremn

= uduughout the central nery
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TABLL TII 8
Total proless 1 percenlage of fresk tissue human brant 1 selation lo age (from
MacArthnr and Doisy (16))

Tetus Infant Alde

3mo | Tmo | 1mo | Imo [8mo [21yr | 33yr |3Syr |6 yr

Protein 37 39‘1[457‘529 609|803 /811897383

TABIT III9
Lsitmated protewn content of cerebral gray and white matter per cent fresh tissue
Inonan brasn tn relation [o age {calcrlated from data of Bramte (17))

Years
1 25 | 1016 | toss | 6576 | 1890

Gray matter

No of brans 2 3 4 2 4

Tstimated protein content 708 8341089 (1200 | 851 | 839
White matter

No of brams 3 3 4 4 3 z

Fstimated protein content 7062 | 11571009611 (010090 |1040

. IR U S [ A S S

solvents, will include total rcrd soluble substances but since these re velr
tuvely constant (16) we my ssume differences e due to fluctuatrons m
protem! (table 1I1Y9) A sterdy mncrese of protemn from one year to the
19 to 55 year period 1s observed both n griy and white matter, followed
by 1 regresston which occurs durmng the lst two perrods mdicated i the
chart Observations of proteins are of specinl interest since enzymes hve
protemn motetics A diminution n protesn may be issoctrted with 1 Jesser
concentriton of enrymes ind some may grow while others decty 1or that
reasont the measurement of the protem does not give us information on i
recuon of chinnge m any speaific enzyme et 1t 1s suggestive that proteins
do decrense 1 old 1ge at the sume time that cerebral metabolic yate under
goes mprment *

Within recent years, new micromethods hanve been developed for the
cxanuntton of protemn within 1 single cell The study of the absorption
spectrum of 1 smglc nerve cell arer cont unmg nucleic 1cl 15 some mesure

* ghe values [t pratan are frec of contamumaticn with fipid mitregen becawse that
ubstance was extracted by Dipud solvents: They do howeser il to inclu Te protec hpids

which were extracted along with the ips Is (20)
# Pespite a decreased quantity of braw preten el e quality runams rehitively constant

as mdicated by the escentially unchanged am no ac 1 composttion {21
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of 115 protemn copient, Sor TNA (pentose puclewe aculy forms a pentose
) The of normal 1 function 15 a580Q
atedd w’uh the production of pentose nucleop and large of
that complex substance are found i the arge nerse cell of the adult 1 hat
sssigmficant for e present studly 1 dhiat dhe Smount ol PN decreases with
aldage (22) \ ray microradiography reveals that the parts of the braw con
tamng pentose nucleoprotein possesses much Jess dry mavter than areas
contiping 2 yellow pigment a substance whugh arcumulites 1n old age
“Thus the nudeoproteins are fading away at the ume when the yellow g
teat s wereasmg, These data are of course, of an entirey dnfterent oxder
han those obtaned by the older methods and 1t1s diffieult 1o compare the
o resttts But talang all observanons chemical and hustochemieal, anto
consideration 3t Tay be sad that the possibiing of a decrease of protun
5

old 2o 1 s drmace & Be L3 B

runast UL paotein (24 44y Actording 10 Brody and others, (25),
neutonophaga ss not umited 1o extreme old age but poes on thrm ahn +
.

« . \; s et sunsiances are depleted As previonsly thscussed
mmmt:z;n‘l“:i‘:l! :h‘:‘ :;u;(enuhr water compartment enlarges m a
cong ave mentioned 2 yelow pigraent or yellowssh
n piginent which appears t the human central nervous system an 1n
crexsed amanats as the wnde wdual grows older Apparently us yae of de
swnuction i slower than it of producuion This anterestng sign of agin
ks been studied sy stematically m dogs from 2 to 17 years of age (25} \\ghcg
the central nenous waiem eells as well as the penipheral n:n;us syst .
:(e!i:\ afi dug: arelslalned by the periodic acid Schil reagent, thses hrzd::;
uned matenal are seen 2 the ojopiasm p
Errnuder and non granular subsmgrespt\exthzi :;‘\: ;C“f“v\i‘::‘:‘;‘_?.:;iﬂ‘%"i\;
K.;;z:::_—.‘;: ;ned ;\:ﬁ\mm are pbsenved in dogs under 10 years of age, \s};le
N s wu: earge— f}c;::s :(l’ :ge res::\l chese two substances both of which
t
fescons of mnmpohsaccllll'i‘?]z‘;lxa:}::c‘;:rf’[)::l‘:?}“'I(.;‘:J ebemal

“; be 3 macagrotern Tha gramehan vobswanrs m o S * 115 assumed
Reau n enwoop e

traces -

later s

4 emoantuugnous the central ners,
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CONSTITUENTS OF RAT 8RAIN
® GLUTAMC ACD X PYRUVC ACD X 2
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——
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12 \-
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w .
x
» 89 +
0]
.
o b
= 40
p———o0. N—
|
20 — °\c e

g B g ze 30
AGE IN MONTHS
Tig HI'? Const tuents (mg o) of rat bra n fro u barth to ? / years of age

ous system s life proceeds (22) It 1ppears 1n the motor nerves motor root
cells the pyrimdal cells and 1n the sensory and sympathetic gangla cells
This yellow granular matter 1s present in large 1mounts 1n the cytoplasm of
an ncreasing number of cells with aging It 1s not associated with any
pathologte changes for the function of the central nervous system does not
seem to be altered by 1ts presence So far 1t 1ppears to be simply one of the
mny signs of 1ging

Finally weshould like to present some results obtamed 1n our laboratory
which have not been previously published (14) values for glutamic acid
glutamue pyruvic aced and alpht ketoglutaric acid of ehe bram through
out the life span of the rat ncluding values up to two and a half years of
age (fig 1112) We mny observe mn the first place that pyruvic acd and
alpha Letoglutarsc two intermedianes of energy metabolism constantly
occurring 1n the brain reseal 1 fall 1n the first ten days of life alter which
there 15 a stalnlization of their concentrations throughout the remainder
of the Iife span Such a relative constancy indicates the continuous necessity
for these reacuions to muntain hile Glutamine exhibits an early fall in
contrast to glutamuc aad which rises raprdly during postnatal hife These
substances attam maximal values during maturity glutamate earlier glut
amine later and they reveal consistent decreases subsequently The reduced
concentrations of these substances 1n old age do not prosve that the bram 1s
hydrated at this time but such changes are compatible with that possibility

In conclusion we may say that the brochemacal data for the bram 1 old
age 1s sparse Addional studies should be made ustng not only the well
¥nown chemical methods for the various solid constituents of the central
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nervous system but also the newer tustachemical techniques The bxe[sl\lﬂll:
suggest dimished amounts of solids m the central nervous system, ;0 o
Tipids and protens i old age ¥ this suggestion 15 sustained by furd
wark then the decrease i protein 15 companible with that of the cerebral
metabolic rate obsersed in old age

The stocies 6f the S1am 1 feyuses and the newhorn have revealed the
ragd changses which tale place at that ume Quanttative studies made at
Tater periodls seem to dischose A more stane condition And yet we know
that this 1s only velatwely so that there 1 2 constant miterchange gowg on
so that 1f the total concentration of a brain constituent 2pparently remarns
the same 133 smply due 1o the fact that the Tate of production 15 approxt
mately equatied by the vate of destruction. The chservations made with the
aul of absarption spectra support the results obtamed by chermical measure
ments of the vanous constituents of the brain and yeld added evidence
that even 1n 0ld age changes m these constifuents are gomng on at a fanjy
Tapid rate

Tn eatly life production gets ahead of destruction and growth occurs In

extreme old age the revesse seems 10 be true as the sohd parts decrease
Change must be regarded as part of life

DISCUSSION
Sce Chapter 1y
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CHAPTER IV

OW AND OXYGEN
UMAN CEREBRAL BLOOD FL!
i CONSUMPTION A$ RELATED TO AGING*

SEYMOUR § RETY

The arculatory nutntion of the brain 15 one of the fun;iamen;é;lescso::
ponents upon which are built the more subtle, more comp! e;e an s
cessible frameworks of funchon Oser the past decade, a number of 1y "
gitors have ehated information on the overall arculation and oxyfee
consumption of the human brain at various ages over pracucally Lhelrl er:eur
Life span 1t seems apporpriate to Teview these data, to observe wha v;e
consistency or correlations appear, and to begin to form hypotheses to
tested in future work
)} _‘f{{“: mesngators have used the mirous oude techmaue (1), which
yields an average value of blood flow per mmute for umt wesght for the
bram as a whole, from which are dernyed similar umts of oxygen consumo

B

4. 1y oy ater modibcation (3) af this techmaue 1n wh ch «¢

o 4 wiait ot aways available, an atternpt at correction ot
such datt can be made from 2 companson of values obtained m the Tange
fron1 20 to 30 years of age where the results of other groups have been quite
consistent A cortection factor of 0 83 thus obtamed has been apphed ta
their data 1n figures IV 1 t0 IV'3 The prease value of this correction or,
mdeed whether 1t 15 necessary 1t all 1s somewhat 1rrelevant to the present
argument since the data 1n question show the same relative trend with age
asdo the others

In an effort to restrict the relesance to the normal processes of matura

tton and aging some putns have been taken to snclude all of the series
where age rather than disease was the prman - 17
—_—

B a2 wetes of Mental tieakth and Newrological D seases and
fudness Nattmal Institutes of Health Public Health Service D actomy €
Fdwation and Wellare Bethesda M, cpatiment of Hestth

n
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Ri\{‘:‘xr\‘;(\(mb A by alout 15 per cent The adjusted valuex hate been wed i figures
1 Cakulated from CBF ang CMRe,

Y A VY, represents verebral artersosenous oxygen
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approximation to the normal aging process since Ppractrcally all represent
hospitilized patients, esen though their disenses were unlikely to affect the
cerebril circulition The sources of these dat1, the metn ~ge md number
ofcwses w exchiseries, weguen i tible IV 1 Cach report usunlly contained
sufficient information to indicate that the values abtaied would be repre
sentative of normal values In five of the series the subjects were apparently
normal, non hospitahized indndunls (1, 3,6, 8,9) Some consisted of alert
and active prtients with no cardiovascular disease, hospitalized for minor
clective surgery (2) or for minor ilness (f) Some groups recorded the ab
sence of cardiovascular (2,4, 10, 11) and neurologic disese (2 4, 11) The

<F

W6 28 o 43 %o o 10 €0 90 100 Years
Fig 1T I The relationslup between cerebral blood flow (ml per 100 g per mun ) and
age n years

Yo 20 30 40 50 65 70 60 90 100 Years
Fig I} ® The relationshtp between cerebral vascular resistance {mm - Hg per ml per
100 g per min) and age i years
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mixing of cerebral venous dramage evenaf n occurred with advanang
age would not Le a systematic one but could reflect 1self only 1 a greater
scatter of the individual data On the other hand a2 progressive mnacase
11t contamination of 1ntermat yugniar blood with bload from the fess well
perfused and more slowly metabohiing extracerebral tissues could pro
duce some of the changes obsered Since i the adult this contamunation
15 Yess than 3 per cent 1t could certamly not account for the dramauc
changes observed during adolescence Furthermore the mitrous owde
technuque a5 onginally described offers a means of detecting the pres
ence of at least gross contamination In two studies on elderly individuals
pesformed by the ongiml techmque (10 18) there was no evidence to
suggest the presence 1 such patients of 3 degree of contamsnation sigmifi
catly greater than that which obtains in normal young men All of these
considerations although admittedly mdirect speak against the possibility
that the age correlnion of cerebral blood flow and the other related func
ttons 15 the vesult of an anatomuc artifact

Since there 15 evidence (13) to suggest that certain types of anxiety may
be wssocated with sigmficant increases sn cerebral oxygen consumption
and blood flaw i 15 tmpottant to considler the possibility that the un s ally

e s ltluphitien Wi posssbilty and took ¢ 3! }
pns 10 muninuze 1t These included the use of a plastic space dome 1n
stead of a [vce mask projection of animated cartoons during the procedure

and refusal to conumue the studies z¢ the fisst sign of uncaoperatieness
In the opinion of this restewer amuety was beld to 1 mymmum by this
group as well as the others and 10 an

£2se was not
ge dependent varabiliy ’ ot tiely 1o show an

There 15 good reason to Lelieve therelore that the values summarized
{ r the vanous funcuons e a clase apnroximat nn sn 1

ULD 2 decrease 1t nearangl densay 2
comitant of ahancing age the author 15

<t ui e brain as a whole Al
$ commonly regarded as a con
aware of only one quantuative
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two older series of kennedy (7) consisted 1lmost entirely of duldren under
study beciuse of 1 previous history of mild convulsive seizures 10 no case
had there been 1 seizure within several days of the procedure and none of
the patients were recerving my drug therpy Previous work i adults {13)
had demonstrated no abnormalities 1n the functions under consideration
m such patients Sclueve and Wikson (1) mcluded 1 fen schizophrenic p
uents 1 two ol therr sertes but agam 2 previous study (11) had shown no
change from normal m cerebral hemodynanucs or metabolism sn this dis
ewse In the oldest group (12) only one third of the subjects were mentally
alert the remunder showing yuious degrees of deterioritton the memn
% tlues for the six mentally normal indinvduals howeser were the syme 1
those for the series 15 2 whole

RF\IFW OF RESUI TS

The relntionslup between 1ge and cerebral blood flow 13 presented m
figure IV 1 Lach pont represents the menn of 1 serses of determuritions
During the fivst decde of hile the values for both cerebial blood flow md
cerebral oxygen consumption e quite lugh the latter representing 48
per cent of the total axygen consumption of the duld mn the basal stae
There appears to be v rapud f1ll an the over a1l cerebral arculition alout
the ume of puberty which continues through 1dolescence Trom the third
decade onward there 15 1 moie gradul but continuous dechme an this fune
tion through muddle and old 1ge Tigure IV 2 deprcts 1 sumilar but recipro
c1l change 1n cerebrosascular resistance 1 function wlhich represents the
sum of a1l of the frctors which hinder the flow of blood through the brun
The changes in cerebral oxygen consumption espressed as ml ol ovygen
nulized per 100 g of brun per minute ue gnen m figure IV § Tlis shows
simlarly 111pid nd then more gradual fall with advancaing years

These findings for cerebral blood flow ovygen consumption and cere
broyascular resistance seem quute clear cut ind considering the rge num
ber of mdividuil mvestigrtors mvolved the data show relanely hutle
scatter Their mterpretttion however s not so defimtne One must first
entertun the possibility that these changes are the result of some 1ge de
pendent arufret The values obtuned by use of the mitrous oxide techmque
apply ngotously only to the tssues md regrons which e represented
the blood 1t the superior bulb of one mternal jugular vem There 1s
stisfactory enidence (1) that i most mdridunls such blood 1s representt
tnne of blood 1n both 1mnternal jugular semns and 1s only msignificantly (less
than 3 per cent) contamuntted with blood arsing from ext werebral
somces (17) Therc s practically no evidence however that these sources
of error demonstrbly neghgible i« general sample of the population
show no progressive increase with 1ge The eflect af progressnely poorer
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mrang of cerebral senous drawmage, even af 1t occune\((! w ;th ﬂi"“;‘;:’g
age, would not be asystematic one but could reflect 1tself only 1n a g -
sattee of the mdssidual datr On the other hind, a progressie 1MCIc ;
i contamnatson of suternal jugulir blood wuth blood from the les‘s well
perfwsed and more stowly metabolizing extracerebral tissues could pro
Juce some of the changes observed Since 1n the adult this contammnation
1t less than 3 per cent 1t could ceramty not account for the dramatic
hapges observed dunng adolescence Furthermore, the mtrous ovide
technique, as orgnally described, offers a means of detecting the pres
ence of at least gross contamination In two studies on elderly ndividunls
performed by the ongmnal techmque (I8 18), there was no evidence to
suggest the prevence 1 stich patients of a degree of contamination sigmfi
cantly greater than that which obtains m normal young men Al of these
d Ithongh ad: lly indirect, speal, against the possibiluy
thra the age correlation of cerebral blood flow and the other Telated func
tioms 13 the vesuht of an anatomic artfacs
Stnce there 1s enudence (19) to suggest that certain types of anxiety may
be awocrated with significant increases in cerebral onygen consumption
and blood flow 115 1mportant to consider the possibality that the unusually
ugh values for diese funcuons found by hennedy and his colleagues
chihdhood wexe the result of 2 decreased acceptance of the pracedure and
a greater apprehensiveness on the part of these subjects It 15 apparent
that these wmesuigators Tecogmzed this possibility and took considerable
puns to munmue 1 These included the use of a plasuic space dome’ m
stead of a face mask projection of animated eartpone A » wn o

JR.

. v bis allt, utany case, was not likely to show an
3ge dependent varnbidiny

] There 15 good reason 1o beheve, therefore, that the values summarzed
or the various {unctions are a dose Approvminon 1o those which exist
wn the normal restng state at various ages Oae may formulate a number
ol hypotheses 1n an attempt to explam the changes which gceus 1 aso
u‘:nnn \m\h age The mtrous oxide techmque yields results orly i terms
oL ann volume of (since 1ts speafic g

1Y 15 qtite constant)
of bryn Tt does not disun gl
gursh Detseen cellulr ang
e or metabolically slugmsh masses The eapareelllar, ac

‘hough 2 decrease 1n neuronal density 4
commant of adsanaing age the author x

s aware of only one quantitatsie
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Iig IV4 Mean values for neurone density m four arcas of cortex at different ages

from data of Brody (20) The Mmean 2ge curves for cerebral blood flow and oxygen con

sumption are included for companison All values are expressed as per cent of the r¢
spective mean value at age 25

study on the human bram (20) Although this study was restricted to
neuronal density 1n certain areas of the cerebial cortex and may not have
controlled completely such arnifacts as shrinkage, 1t 15 hardly hiely that
these could have accounted for more than a small share of the marked
decrease 1n the average neuronal population which was found to be ass0
ciated with age The striking similarity between this curve (fig IV 1) and
the curves for cerebral blood flow and oxygen consumption suggests more
than a chance relationship

Regardless of whether one or the other or both processes are occurring
n association with maturition and aging, some more fundamental and
age related causes must be sought capable of affecting the metabolic ac
tvity or the survival of the active components These findings are com
pauble with at least two hypotheses T he more obyious and, until recentls
the generally accepted onc would attribute to the circulation a pmary
role with metabolic and functional changes the result of alterations 11
the cerebral blood supply There 15 no evidence that under normal ar
cumstances an augmentation of the circulation to the brain will produce
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an ancrease 1t metabolism and, ftheregcbre,}it;i]eezeyﬂ::’;:; d‘;::;g‘;;‘:;
hugh cerebral oxygen consurmption found by Bl post
late that oxygen consumption mmust at some P A he decreaed fane
delnery makes at least tenable the hypothesis that the . S
tional acuiry of the aging bram 15 dependent upon 1is sloWing
metabolism which 15, m turn the result of the progressive dumnution
n aseulaion The common, 1f not mvanable, findmg of some degree of
cerebral arteriosclerosis assonated with old age, peshaps reflected wn the
progressive Increase m cexrebral vascular resistance, supports this hypothe
s and, 1 fact, pronides a veasonable mechanum for the arculatory
defiest
Fadure to find 2 sigmficant correlation between loss of mental acurty
and generalized cerebral arculatory or metabolic deficit (11) does not 1n
validate this hypothesis smce cerebral as well as general arteriosclerosss s
known to be unevenly distributed, while mental acuity 15 so poorly lo-
citized a function as to require the destruction of a large portion of the
bramn before an mmpairment 15 detectible An observation less readily
reconaled wth the hypothesss 15 the fact that there 1s not found a signifi
cant decrease 1n cerebral oxygen consumptton 1n acutely induced anoxia
{21) or hypotension (22 23) of suffcient seventy to aftect the mental state
quite percepuibly 1t 1s possible 1o argue, of course, that the arculatory
defiat 10 aging 35 hardly an acute process and that metabolic sequelae
may occur alter many years which are nat apparens withimn a few munutes
More important than the soundness of the arguments aginst the hy
pothests of primary cerebral arculatory deficst, howeser, 1s the absence
of crucial evidence 1n 1ts favar and at least one alternatie hypothesis
must be entertamed This would postulate that a more fundamental
cerebral derangement in aging lies in the dimimshed metabolic demands
of the bran This could be the result of sunple loss of neurons which had
fulfilied thewr Wfe spans a progressive detersoration 1n certain essential
cellular components, a decrease 1n neuronal mterconnections and nter
acton or a lessened funcuional demand as a resuly of the psychological
and social changes which attend the aging process Whatever the cause
of such reduced requirements and these hsted are hardly a complete

tabulayion the restricted cerebral arculacon and ncreased vascular re
sstance could lollaw rather than cause th

e decreased metabolism Whet
achieved by the vasadilator effects of che products of metaholism o:h \:T
:‘z:r:::!loul rcncfb ‘:m adjustment of the circulation to meet reetabolic dey

2 reasonibly well established m the bram as well as

m other
Suchs an hypothens of functional and metabolic aging of the br;::u:
y
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study on the human brun (20) Although tlus study was restricted to
neuronal density 1n certtn arets of the cerebral cortex and m1y not hme
controlled completely such arufacts s shrinkage 1t 15 hardly likely that
these could have accounted for more than 1 small share of the marhed
decrease in the 1verage neuronal population which was found to be asso
crated with age The striking simtlanty between this cunve (fig IV 1) nd
the curves for cerebral blood flow 1nd oxygen consumption suggests more
thin 1 chance reltionshup

Regardless of whether one or the other or both processes re occurting
in association with maturition nd aging some more fundamental and
age relrted causes must be sought cipable of affecting the metabolic 1¢
tvaty or the survisal of the actne components These findings are com
patible with 1t least two hypotheses 1 he more obious and until recently
the generally 1ccepted one would nttribute to the arculation 1 primary
role with metabolic nd functionnl changes the result of alterations in
the cerebral blood supply There 15 no evidence that under normal ar
cumstances an augmentation of the circulation to the bramn will produce
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20 increase 1 1ts metabolism and therefore hitle reason ((; d:;lm(l;ulz rlel;e
high cerebral oxygen consumption found by hennedy sn clu \o?’ 5 m e u)'
10 the mereased arculatory rate On the other hand the undenable pot
Jate that oxygen cONsuMpLIoN mMust 2t some powat he hm:;Ed by g‘}'&c"‘
delivery makes at leass tenable the hypothesis that the decrease uncf
tonal acwty of the aging braw 15 dependent upon 1ts slowing rate o
smetabolism which 1 1 turn the result of the progressive diminution
@ circulanon The common 2f not invanable finding of some degree of
cerebral arteriosclerosts associated with old age perhaps reflected m the
progresstve increase 1n cerebral vascular resistance supports this hypothe
sis and m fact provides a reasonable mechanism for the arculutory
defiat
Failure to find 2 significant correlation between loss of mental acmty
and generalized cerebral arculatory or metabohie defiat (11) does not 1n
validate ths hypothesss since cerebral as well as general artenoscleross 1
known to be uncvenly distributed while mental scuuty 1s so poarly lo
caled 2 function as ta requie the destructon of a arge portion of the
brain before an imparrment 15 detectible An observation less readily
reconciled with the hypothesss 15 the fact that there 13 not found a sigmifi
cant decrease 1n cerebral oxygen consumption 1n acutely induced anoxia
{21) or hypotension (22 23) of sufficient seventy to affect the mental state
quite perceptibly It 15 possible to argue of course that the arculatory
defiat 1n aging 1s hardly an acute process and that metabolic sequelae
‘may occur afier many years which are not apparent withun a few minutes
Morse 1mp: than the d of the argw s agamst the hy

pothesis of prunary cerebral arculatory defiat howeser 1s the absence

of crucial evidence 1n 1ts favor and at least ane alternative hypothesis
must be entertaned This v ould postul

that 2 more fund 1
cesebral derangement 1 aging Lies m the drminished metabolic demands
of the brain Thus could be the result of simple Joss of newrons which had

fulfilled their lfe spans a progressive deterioration 1n certam essential
cellular a decrease m

tions and nter
action or 3 lessened functional demand 2s a result of the psychological

axf\d social changes which attend the aging process Whatever the cause
o bsx;ch reduced requirtements and those hsted are hardly a complete
tabulation  the restricted cerebral mirculation and meressed vascular re
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dependent of airculatory supply, 1s supported by the occurrence of some
type of ge assocrated [unctional deterrorition 1 certan species like the
rat which do not develop arterioscleross

The distinction between 1 primary arculatory and a primary meta
bolic or functional deficiency m the 1ging bram, ~lthough of considerable
pertinence to an understanding of semhity nd to rwonal 1ttempts to
retard or amehiorate 1t, cannot be made definstively on the basis of present
datr A possibility 15 presented, however, of obtuning some mdication of
the renl sequence of events by means of the cerebral arteriovenous ovygen
dulference Thus quantity can readily be shown to vary mmersely with the
ratio of cerebral blood flow to cerebral oxygen consumption so that this
measurement, although conveying no information with respect to exther
blood flow or metabolism seprately, 15 an 1ccurate measure of the el
tionship between them In all c1ses where there 1s 1 primary reduction
m cerebrl arculition, such 2s hyperventlation (21) or an acute fall m
blood pressure (22, 23) there 15 2 significant increse mn cerebral arterio
venous oxygen difference while this yalue 15 consistently low 1 those
states such s anesthesta (21) diabetic (25) or msulm coma (14) where
the primary depression 1s clearly in cerebril ovygen demind Unfortu
nately, the behavior of the cerebral arteriovenous oxygen cifference i
senescence 1s equnnoctl (fig IV 5) Although the data s 1 whole show 1
tendency toward 1 widenmng of this arteriovenous dufference suggesting
1 greater crrculatory than metabolic mvolvement two of the series e

@,
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Fig 115 The relationship between cerebral arteriovenous axygen difference (ml per
100 m1) and age mn years
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markedly aberrant It 15 quue possible that a prumary arculatory deficst
may 1if suffiaently severe and chrome, produce sntracellular changes re
sulting 1n an overnding decrease m metabolism and thus obscure the
anatysts 1 later stages of the process This factor, 1n addition to the pres
ence of sos ere anemia, which also causes per s a reduction in the cerebral
arteriovenous oxygen difk probably buted to the ambiguity
of some of the measurements reported This concept however, 1f apphied
to more carefully selected subjects may provide 2 greater wmsight into
the dynamics of agmg 1n the bram

SUMMARY

A review of aaitable information on over all cerebral blood flow and
ov)gen consumption 1n man obtained by means of the nitrous oxide
techmque reseals 2 distinct correlation of these funcuions with age

There 15 a rapid fall in the arculation and oxygen uulization of the
brain from chuldhood through adolescence follawed by a more gradual
but prog e reduction th 4 the

g

g age span
The factors responsible far these changes 2nd whether one or the other
15 primary appear to be sutable subjects for continued investigation

PISCUSSI0N

De 1 Houston Mzrastt [New York N Y] It was a great privilege to read these
Lo Papes sud 10 hear them presented by men who have done 5o much work in this
!

Sou will all perhaps recall that 1t was Dr ket

y working with Ds Schemds, who
devised the method for studying cerebral blood flow with nitrous gxde and Dr Humwich
has spent a Lfenme studying bra n chemustry

Br hety hay coflected all the daga of the Ly
erature whieh deal with

Grculaton and his amanged the sesuls accorqune tn aoe wro e T OO
the =
e

L neyy med 1o role out all artfacts e ne am

. w
% o " bC W specihic changes i mersh 4 hen i clderly ndind

w0l o latuveone S Lewuse 1t would seem (o me
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Barcroft 1 1914 made 1 statement which was of such great sigmificance that 1t has
now become known as Barerofts law  there 15 no mstance 1n which it can be prosed
that an organ increascs 1s actnaty under physiological conditions without also ncreasing
fts call for oxygen  The reverse of that would scem to apply m old age With decreased
physiological activity there is a decrease in the el for ovygen and a decrease 10 cerebral
blood flow 1€ we accept this hypothesis it can be assumed that the reduccd call for oxygen
1s related to reduction o the functional actinity of the bran

On that bysts then we could say that probably, there tre two ctuses for this reduced
activity of the brmin One 15 1 relatine reduction proportion of the functional units
and the other a reduction of the metabolism of the functional units that persist Dr
Himwich and Dr ety both show that there 15 a reduction 1n the cerebral functioming
units with age Dr Kety s Tigure IV § showed that the reduction 1 oxygen consumption
and reduction m blood Row exictly paralieled the cell population It should not be
assumed howeser that the cell body 1s the sole seat of function of activity n the neuron
and that a reduction 1n the cell population 1s the main factor in oxygen utibization The
myelin sheaths of the avon constitute a substantial portion of the mass of the nervous
tissue and recently Lowry nd his coworkers have suggested that on the basis of daffer
ences In enzymate content of hicavily myelinated and hghtly myclimuted Iryers of the
cortex myelin atself has an active metabolism

Changes 1n bpid may reflect the decrease in myehin with age Presumably this decrease
1s a result of change in the protem moiety of the myehn sheath Thus 1t m1y be that
the reduction 1 mychin may be an tmportant factor 1n the reduction of cerebral me-
tabolism and may play 1 role independent of cell loss becanse myelin can degenerate
without cell Toss

1E 1t 1s granted that reduction 1 functrioning metabolic nuts 1s a Normal accompam
ment of aging 1t 15 interesting to speculate why decrerse m mentdl facthities 1s much
more scvere in some ndividuals than in others Pathological processes miy be the ex
planttion of some cases In athers we can only postulate that there may be a variation 1
the rate of degeneration of speaific cortieal arcas in different mdividuals As both authors
hve pornted out a great deal more work needs to be done and studies should be made
m connection with psychological studies of the indiniduals in order to rexch some con
clusion m this regard

Dr NaTian W Stiock [Batumore Md] T had not antipated bring called upon
to male any remarks at this time but I do think that the ponts made by Dr hety
highlight the necessity for making some distnctzon hetween what 1s gong on in the cells
that reman in the aging orgsm nd the effects of loss of functioning cells or nnits

I do not know to what cxtent the reported reduction in the number of neurons and
cellular elements 1n the nervous system with 1ge changes 1n
However we do have a sery large body of information indicating that as the organism
ages there 15 a gradual diminution 1n the number of functional clements To me (s
represents one of the major problems we must fice m studying Agng unmals becavse
alter a1l onc of our primT) nterests 1s to explun any age reduction i performance To
do this we must be able to distingwish between alteritions 1n cellnlar functions and the

loss of cells
1 think that the carher papers which indicated 1 necessity for processes of repair for

the cellulzr clements of the nervous system apply cquilly well to any tissue of the body
Wwhat we really want to know s what the physiological charactenstics are that cause
cll 1n a particular organ ta lose 1ts atulity to mamtain {13 own integrity Is

a particular ¢
{2 purcly statistical chance affawr? Is 1t costmic radiations that cause the

tlus a question of
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dropping out of a speatic cell at a speafic e, or, 35 Dr Lansing has implied, 18 lh]elc
some h:m 1 process that operates at varying rates withun cells that causes them to lose
this restorative capacity?

Dx Wizays Magasren [Boston, Mass] 1have two questions T want to ask—that uf
provided these questions are really going to be answered and will not be simply thetonical
U

¢ ::'m:s:ry intnigued my curtosity very much in hus preface when he spoke about the
Jact that m trying to understand the processes of aging, 3 18 essential not to restrict
oneself 1o the brain or the central nervous system, but also extend one's i estigation to
the other organs of the body, and even to soaal and psychological factors dependent
vpon mierrelationshups with other persons

Somehow he did not get arcund 1o talhing about the second part of tt, and 1 woader
whether he could elaborate 2 little on how social and psychological stress, astde from
the one thing he mentioned, namely, anxsety, may have an effect (as I am sure they
must have) upon brain treulation

The other question I wanted to ash 1s 11 Telauon to a previous paper We were en
couraged not to ask questions of the first 1Wo speakers because of the fact that 1t was
suggested and quite jusnfiably, I think, that we didnt know very much about their
subject. However, I think that that 1s really an argument for our asking auesttons rather

1l 1 & puituber of other people, it was shown that the spinal menin
. and also the blood brain barmer actually increase with vascular di

seases such as arteriosclerosis and general paresis, etc. He referred particularly to vas
cular diseases

geal permeability,

The other point 15~and I see Dr Welch siting night across from me here—that he
spoke about the fact that the highest degree of permeability 1s found 1n embryos, and
that the greatest decrease m permeabibity occurs very early in lfe rather than fate I
may be misquoting Dr Welch 112, he may want to talk about it

Dr. Racrs Grrasn [Ann Arbor, Mich] Since visual smpressions are so much more
e ghty than auditory ones, and a curve cames such weight, I would simply hke to
fall 1o the attention of the audience exphutly whar wae wloast 1 .

F SUOELS WS,

ike 20 per cent—say an average of 5 per cent per decade
It 15 also worth remertn -

©xjgen consumption ar

‘Very early years of hfc

the Functioning of the

way questioning

them—wt i health

w these bran at

of diminuivon often gt mfuneugn © ** U W4E 1 Unequusoraly the basi

25 1 estimated 1t, something

Prestossr Moozt Dr Weuss do
ou care
same tme, }ou might answer Dr \h‘zleucL ot hse papes Prhaps, s he
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Dx PAuL Weiss [New York N Y] I cant answer these questions but [ should file
to call attention to the direction n which our brological thinking 1s tusnIng 1n answering
such questions

We used to think i terms of single cruses We ashed whether the cause of ths or
that change lies 1n the nucleus or in the pigment or 1t mctabolism or i oxygen con
sumption whether 1t acts from the outside or from wrthn, whether 1t is genetic or
hormonal or nutritional or soaial or what not Novw, one thing s becoming clear We can
no longer consider any one part of an organie system i 1solation All these parts are

lated As a mere y such a statement has httle practical meamng but we
are begmning to learn about the precise manner in which they nterdepend

Now, 1f we remember that 1n a machine the different types of gears the lubricants
the fuel supply et¢ are all interdependent and essental for its operation within 2
given lattude called tolerance we realize that any group of exents that will stran these
interrelations beyond the limit of tolerance will cause 1ts eentual distuption What
this means m terms of the questions that have been asked regarding the organism s
this Al cells all systems of the body arc constantly bombarded onc might say by

4 by the v the unpredictabl g of the Iife they Jead within
a varable environment—the nucleus within the cellular environment the cell 1 the
ussue the tissue in the y of organs the org m the m which

1t Jives These vanations are random in their directions and aried in their parameters
With regard to any single parameter you will find that some of these 1 irittions hue a
positive s3gn nd otlers have a negitive sign so that statstically they will frequently
cancel out

However if any number of these shight acadents wluch we call vanabiliy pite up
m the same sense and butld up residues then you finally find a state where the normal
coordinating and regulaung capacities of that nterrelited machmery will no longer
work It will exceed the lumit of tolerance that has been built mto the machne as the
stress himit wittun which 1t can stiil operate and once that 1s reached then you are faced
with a failure of the macline

S0 what 13 happeming then s a breakdown of refations of mtcrrelations winch have
10 be ntergeared with one another mutwally supporung cach other i order that de
whole system can function Just how this stram wall bild up m each c1se depends on
a greit mny acoidents which vary from plhice to place m the system fiom particle
to particle 11l the w1y up to the particles that form communttics

In all those cases I maintain that 1t 1s quite possible to find the tangtble instruments
the actual pants at which the mcongruities develop Therefore af soctil factors were
mtroduced I doubt whether there 1s any way m which they can become effectine exeept
through the agency of ndiniduals and the individuals through the agency of their brups
and their tissues and these tissues through the agency of their cells and the cells through
thesr components Therefore they are open o an1lysis and this 1s for the futute to do
rather than to look for and enter wto wdeolagical warfare about single ciuses  whether
1t be 1n the case of cancer or i the case of aging

Thus 1s a rather general answer but I believe it bears on the question that has been
asked

PresipENT MooRE Are there any further questions for Dr hety or Dr Himwich from
the members of the Commussian? If not there 1s a question submutted by Dr R 1
Mackay Chicago Would Dr kety agree that the nonvascular nature of the hustopatho
logical changes i Alzhaimers discase~fibnilar intraceltular changes nd pliques—as
well as in other cases of senility suggests that the processes of senility are bisically imntra
cellular and brochemical rather than vascular?
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Dr. Sevvorr Kery T want to thank the duscussers for therr comments In Tegard to
Dr Weisss comment X do not always find 1t easy to accept @ priov: that exery biologcal
phenomenon 15 caused by 2 multitude of smportant factors mn fact one of the rca_wl!\:
for studying the cerebrat arculation m aging 1s to Tule out the posibihyy that a sing
factor 1s operating.

I an automobile manufacturer were to produce automobiles which for some reason
had a poorly designed fuel e Which afier 1en oF twenty thousand rles became wm
pacted with some hmd of sedument 1t would be very easy to suppese that the machine
“ould breal. down and age as @ Yesult of thus very umple single phenomenon which
could possbly be cortected. In the same w2y there has been the hypothests that mental
agng is the result of 2 scleronc fuel Line and some of these observations were made to
test this rather simphified assumiption I thmk that the conclusions would bear out Pr
Terss s postulate that things are not quite that simple

Tith regard to Dr Gerards question I think that the explanation for that hes 1
the fact that I iherently dislihe empty space and to hase plotted these with zero ap
propnatety placed upon the ordintate would have wasted an extravagant amount of

space As he mentioned howeter there was cleatly indicated the relationshep of these
datatntharern mamn 1 £ s

« \ anst1ue 1w produce what functional change 1 the nerve cetl

With regard to the questior 2bout Althermers disease L would wnsoke sy anherent
faith thac the relevant answers to most of these probleras are probably going to be
the metabolism nd 1n the brochemistry rather than in the plumbing of the brain and
Twould rertainly agree with the individual who sade that point

In amssenng to Dr Malamuds mteresting queshon T might say that it was not my
purpose nor did 1t lie sn my field of competence to elaborate upon the mechantsms by
« hach sociological and psyerological changes may affect nervous and mental function
Howerer 1 have no doubt that such mechanisms do ewst and someone some day ma
e able to demonstrate them '

e do know that m the cise of anesthiesia for example where there 15 a profound
vedutuon 1m the oxyZen consUmption of the bram this cn not e attributed to a direct

wnterference %ith oxidative wetabolism by
¥ the anestheuc but according to mos
concepts it miolves the interup: ronary st of

tion of synaptic transmission as th
as the pry
the anesthetic following that interference with f = prmary effct of

FESTINEY
pon

br. K
“ % i:::—:. :{::x‘}fﬂl (m: nf[thlc fquestions sull euresolved 15 the cause of the de
cased olic rate of old age Where
et o oot e 26 1 ¢ vascular changes are predommant 1t
PO

e o e R e p——
0 st OO0 by Dt Vornie B

o
} of note that i old age the cerebral metapolic Tate 13 mpaired
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whether or not the patient 1s apparently normal or psychotic or exhibits neurologiecal
signs As Dr hety remarked his method gives the oxygen consumption per 100 grams
of bramn per minute It 1s an overall result and does not necessarily yield information
on any particular part of the brain The area of the bram damaged howeser wilt de
tenmine whether or fiot there are symptoms If a so called stlent area 1s destroyed altera
tions will not be obsersed 1f a strategic structure 1s attached howeser the patient wilt
exhibit behavioral changes

Qur review of the literature indicates a decrease 1n the various constitutents of the
brain The dimuushed cerebral metabolic rate of old age may be due either to an 1m
parred oxygen consumption of all bram cells or to a decreased number of cells The
sceond of these two viewponts namely that cells have been destroyed by one process of
another suggests that all healthy cells retan a fairly constant metabolic rate not only m
mature hfc but throughout the semium The reduction 1n oxygen consumption would
then be 2 reflexion of the decreased number of surviving cells

Iinally I want to thank Dr Merrite for hus fine discusston and especially for bring ng
out parts of my paper which time ltmitatons did not permit me to present in my diseus
sion
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CHAPTLR V

AGING AND INTELLIGENCE

IRVINC LORGLE

At the end of World War I the War Department released the Army
Lyimmation Alphr for use m the testing of intelligence of enilins To
date the most elaborate wpplication of Alpha was made by Jones md Con
rul n thetr 2pprusil of the mental Ability of the total popultion m the
1ge rnge of 10 to G0 years i mineteen New I nglwnd villages On the b
of nbout 1200 tests they concluded thae the  deselopmental curie for
the tota] Alphr test my be summartzed s mnolung 1 hneawr gmnlh to
1bout 16 years with a negative ccelerition beyond 16 to 1 penk bety een
the ages of 18 wnd 21 A decline follows which 1s much more gradual than
the cutve of growth but which by the 1ge 55 myolves 1 recession to the
Hiyear level (1)

Ths interpretruon of their results 15 responsible for the generahization
that mtelligence declines fiom 1ts mivimum 1t or new euly maturty
te 1 the twenties It s my contenton that thewr et prection wis
overgenerilization when st was made nd that today the results would
not demonstrate so drimtic 1 dechine

Let us look 1t the Army Alphn rtself Under the pressuie of mulitary
need the \rmy Alpha was developed 1s 2 test to be ginen to groups of
soldiers In general 1t wis bised pumanly upon the philosophy nd
methods mnvolved m the origmnation of the Bmet-Sunon Scale nd the
Tetman revssion of 1t It w1s fortuntee mdeed that \rchuwr § Ots had
progressed m the mrking of his Pomt Senle sufficiently so that it could
be adapted quickly for the making of Alpliz The BmetSimon Senle
and 11l subsequent 1daptions of 1t annve At m estumate of 1 child s—or
of 1 1dult s—mental endowment through the presentition of 1 wude ringe
of tasks differing m content i processes nd m the demnds for speed
and/or rweuricy The cniterion that Binet was trying to estmate was
school wdjustment the performinces on the tsks should be relued w0
success 1 lewrning the fracts shalls and generilizations twght m school
In general Binet and Simon assumed that the brghter the child seemed
to his teacher 1n school the grenter would be the number of frets shalls
and 1des he would hive acquired wd hence the greater lus capaty to
ern more such fcts shalls and rleas in ns subsequent educiuon Thus
Buet and Sumon esumated abiliy to lewrn n school v12 the nmount of
learmng that had already been accomphished The BinetSimon Scle
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thus ncluded a wide range of tasks that required an\:edge of 8‘:‘:}:\’?{;
broad mrxture of 1tems abo

environment The test questions are 2 Aell as
Lnot ledge anthmetic reasoming and serbal comprehension ::ls -
tasks which required fine dnsmmmnuo(rlls 1mnr1:1dll::le°’;\:d delxyed memory
and the ability to make nferences and generaly

The Army Z\lphn based as 1t 15 upon the BmetSlmon‘Sc?‘em‘c\:; ‘z;;:;
m exght snbtests representing a 1de range of conzem‘nm ‘; P! ueal Judg
erght subtests were Oral Darections Anthmetic Probl t’.msbe r-\st pund
ment Synonym Antonym Disarranged Sentences Tumber enesd“ o
pletions Analogies and General Information Each subtest gase cre e
speed m performmng tasks The tme lmuts vaned from five seconds for
a single ttem 1n the Oral Directions subtest to five mmues for the entre
subtest of Anthmetic Problems

“The evidence 15 clear that nenher the Binet nor any of 1ts successars
{such as Army Alpha the Ous Setf Admunsstesing Test of Aental Ability
the Asmy General Classsfication Test—AGGT—of World War IT or the
recently published Wechsler Adult Intelligence Scale) do measure 2 ungle
ar unctary component of mtellectuality By design, each of these ntellt
gence tests measures an undifferentiated muxture of content process and
speed The factor analysts have 1dentified more or less adequately over
forty different but p m e tests Tt
for example has :dentified at Jeast seven major factors or components re
latng broadly to comtent process and speed His content factors were
named space number yerbal comprehension and word fluency the process
factors are called associative memory perceptual speed and reasoning
Of course 1n a sense the factor analyst finds m mtelligence tests what
the test maker had incorporated mto the test. For the most part current
melligence tests emphasize those processes and contents deemed sigmifi
cant for predicung the amount and hind of learning 1n the school sub
Jeats at all levels from the primary grades to postgraduate unnersity
education Some antics of current mtelligence tests may assert that the
school learnings that are favored are ke those considered important m
the curncula from the 1890s to the 19905 The narrow scope of most
intelligence tests therefore did not nor does not gue enough credut
to broader objectives of sactal p e or soaal Lig The
abil 1 10 get along with people to empathue or wnderstand them may be
as intellectual as the abiliny 10 solve a puzzle or to nierpret a printed
p;\mge Certanly no intelligence test designed for apprawsing the mental
:J“S‘i‘s‘yngl[ﬂ::d]‘::u l(II“ :nls 1 anntenion the suceessful solution of the range of
“otaton hm.el ﬂ]]‘[’:‘; S(;lch as meeting the intellectual requirements of
of mental oty ‘z nd economic and socral adjustment The criterion

ity needs to be extended to the successful handling of tasls
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IRVING LORGE

At the end of World War I the War Department released the Army
Lxmmimation Alpha for use i the testing of mtelhigence of envilims To
date the most elnborate 1pplication of Alpha was made by Jones nd Con
rudan their apprusal of the mental ability of the totnl population m the
2ge ringe ol 10 to 60 yeirs m nineteen New Lnglnd villages On the basis
of 1bout 1200 tests they concluded that the  developmental cune for
the total Alpha test m 1y be summarized 1s myvolving 1 linen growth to
about 16 years with 2 negatne ccelertion beyond 16 to 1 peth betuneen
the ges of 18 and 21 A dechine follows which 1s much mote gridual thwn
the cutve of growth but which by the age 55 mvolues 1 recession to the
Iiyer level (1)

Ilus nterpretation of their results 1s responsible for the geneinlizavon
that mntelhigence declines from 1ts masmmum at or near exrly matunty
te 1 the twenues It 1s my contention that their mtet pretrtion was W
overgenerthization when 1t was made nd thae today the results would
ot demonstrite so dramatic 1 decline

Let us look 1t the Army Alpha uself Under the pressute of nulitany
need the \rmy Alpht was developed as 1 test to be given to groups of
soldiers In genernl 1t wns based primirily upon the philosophy and
methods 1mvolved i the ongmntion of the Biet Smon Scale and the
Terman revision of 1t It was fortunate indeed that \rthur § Otis hd
progressed 1n the making of Tus Pomt Scale sufficiently so that 1t could
be ndrpted quickly for the making of Alphr The Binet Stmon Scale
and =1l subsequent adaptions of 1t arrve 2t w estimate of 2 child s—or
of 1n 1dult s—mental endowment through the presentation of 1 wide range
of tasks duffering m content m processes nd 1 the demands for speed
and/jor iccuricy The criterion that Bmet w1s trymg to estimate was
school justment the performances on the tasks should be telited to
success i lexrning the facts skills and generalizitions taught m school
In general Binet nd Simon assumed that the brighter the cluld seemed
to his teacher m school the greater would be the number of facts shalls
and 1deas he would huve acquired and hence the greater hus capraty to
Jearn more such facts skills and 1ders i his subsequent educition Thus
Binet and Simon estunated ability to Iewrn i school viv the amount of
learning that had alrerdy been accomplished The Binet Smon Seale
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smust §ollow that the ohder members of the Pcpulnnc{r: r:l:s:cslsr:rrﬁy ‘::ni:
some disadvantage not only belcm(xlst; of 'ihe:“ TEmo
ing but also because they had less ol 1

m;g::lnd”gruddenham Tos obmxyed some evidence about the value of formal
schoofing for intelligence test scores Dunng World War II, he admims
tered a version of Army Alpha to a representatine sample of white en
1 stedt solduers The World War 11 soldiers woade 2 medan Alpha score
of 10§ whercas the medsan for the World War 1 draltee was 62 Dra
mateally the medsan for the 1940-4o soldiers was at the 88th centile of
the 1917-18 dustrrbunion OF course W ord War 11 soldiers were prabably
more familiar with objective testing the tests were grven by better traned

and d were controlled more adequately
The differtnce however was due prmanly to the amount of education
the &1 o generations of soldiers had recenved The World War 1 troops
had a mean of 100 years of formal schooling whereas World War s
soldiers averaped 89 years Tuddenharn anterprets the vesuhs as
dieating that the present population 15 superior in mental test per[urmance
10 the population of a generation ago and that a large proportion of this
supenonty 1s 2 consequence of more and better education for more people
&

How much education a person recenved depended on when hie was born
The census returns for 1350 ndicate that the medsan for years of schaoling
completed for all persans 1 the age range 25 to 29 years was 121 1n the
age range 30 1o 34 years 1t was 116 n the age range 35 1o 44 years at

35 102 w the age range 40 10 5% years 1t was 88 1n the age range 55
10 Bk vears it ¢ ac RE and =

Becaw
Viouy
m an

@ v avvu etiectual dechine which has less to do
with mental ability as such than with the dummnished educational op-
portumines aforded the older peeple tn their duidhood and youth

This possibility that schoohing may be reflected ntelhgence tests
e A major eriticism of the hind of evidence utshized m so-called 1n
tellectual decline Jones and Conrad tested  thewr viliages all persons
35ed 1010 60 years They computed the average test performance by single

yea1s o1 by semdecades on the assumpts
on that all
One age group s ere just hike th P et g ety any

0s¢ 1 any other a
ported data on years of schoalme compl, ¥ et ape m“gml:)’ The re-
variable at least the assumm; that for one

¥
YION 15 ROt
f\ame for the 190 s chan (}:‘_ e "hn(l“:l’:ﬁ:d Indeed 1t was less justy
- e




18 NEUROLOGIG AND PSACIIATRIC ASPECTS OT AGING

other than those represented by school tasks Intelhigence tests m the fast
mlysis represent the orientttions of the test mker

It 15 not swprising thnt out of school adults make uneven performances
on the eight different subtests of Army Alphr They are uneven because
mtelligence 1s not 1 single umtary factor they are uneven beciuse the
tests themsehes do not evalnate wdequately the full range of competences
needed for successful 1dult retivities Jones and Conrad found consider
ble dulferences among the eight subtests They reported that In some
tests the ndolescents re superior to most of the adults m others the
adults on the werge surpass the adolescents In some tests the petk of
development 1s reached around 18 yers 1n others 7 shght rise contmues
well mto dvanced maturity It 15 notenorthy that the tests of i
formtion (Test 4 opposites or vocabulary and Test 8 general inforna
tion) ful to exhibit 1 post wdolescent decline Dechne 15 most ripid m
Subtests 7 (\nlogies) 3 (common sense) nd 6 (numerical completions)
(4) In speafymg the differentinl successes of rdults on the varous sub
tests Jones ind Comid add the mterpretation that the three tests on
which dechnes are grentest my perhaps be considered 1t Jeast on
a priore grounds to be the best n the Alpha for the measurement of bsic
mtelligence or intellectunl capiaty (f) Jones at lest has been sterd
fast 1 lus belief that the two tests on which adults show no loss are the
least 3alid for he sud recently that the  two tests (socabulary and generil
formation) cn be shown to be less valid for 2ge comparisons 9
p 271) There ean be Iittle doubt that Tests # and 8 more than some
of the other subtests 1re measures of stored knownledge which most 1dults
constantly use Stored knowledge of course does not remun static or
unchanged 1 adults 1t 15 alwnys being added to wnd subtracted from
Remoteness from schooling disuse of content or process shuft m em
phasis to 1ccuricy o1 esen the adaptation of 1 w1y of working m1y nflu
ence test results Disuse of anthmetic rewsonmg or dn overemphasts upon
correctness of numerical completions my be responsible n part for some
of the lower scores in those tests by people n the later ages

Basically the Army Alpha (and tests like 1t) must be and 1s correlated
with the amount and quality of formal educition In World War I the
correltion between Alpha and the lughest school grade rexched for the
name born white draftee was 65 In World War II the correlrtion be
tneen AGCT nd highest school grade rexched 1lso was 1bout 65 School
mg mkes for 1 dilference 1n intelligence test scores The greater the
amount of schooling the lugher the ntelligence test perfoumee Iv s
well known that the older adults m the population hive had much less
formal schoaling than those persons born in the Jast 20 years Since there
15 a positive correltion between schooling and intelligence test score 1t
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made greater gamns on the second test than their boyhood wntellectual
peers who had ceased their formal schooling soonet 6] 1 by Owens
“Themost unportant follow up stady howener, was that ma ; d); ens
Dunag 1940-50 he retested 127 men with the same Sorm‘ [ ) e P lye
Alpha which they had taken as an entrance examnation for 0(;‘3 Yo
College m 1919 Wath great care he shows that the sample retested 11
could be considered representative of the entre 1919 appheant group
Over the 30 year period the same indrvidnals mmade a sigmficant mcremex}t
m the total Alpha score The overall gun was accomplished by sigmfi
cant ncreases 1 the subtests of Practical Judgment Synonym Antonym
Dusarranged Sentences Information and Analogses No subtest produced a

L w uwasaa, bu
greater the probability of a gan on the retest Owens proposed a hy
pothests that must ultimately be evaluated that wndivduals may have
inereased theyr scores on Army Alpha from the freshman to the sentor
year and that thereafter possible losses from therr semior status occurred
between age 20 and age 50 Even were the hypothesss to be venfied 1t
1 ould suggest at the 1 orst a very slow decrement m telligence test
score 10 the fifties

Bagley and Oden too retested a superior group ovwer an extended
period They readmmistered the Terman Concept Mastery Test (consist
tng of verbal 1tems Y and verbal analoges) at or near
age 4115 years to gifted adults who had taken the same test 12 years
carlier They also obtained test and retest scores for the spouses of the
ifted for the same tme span For both groups scotes were conststently
Bugher at the second testing with somewhat larger gans on the synonym
antonym subtest The Concept Mastery scores are positively related to
the amount of education the respondents had had (I}

‘The Owens and the Bayley Oden follow up studies are based on select
populanions of former college students and of previouwsly identified gifted
persans (It 1 assumed that the spouses of the gifted are also select by
assortatne mating ) The Lorge sample was Just above the average of the
Ppopulation since the majority had achieved eighth-grade graduation n
:l?:ihrl :’m\ would n;guc that the rate of intelfectual change with age 1n

o T cent o
g lhep;op“‘mmﬂz;) population would be quite dufferent from the

Ln[olrlllln;\lch not much evidence 1¢ » 11t
L
or
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Obviously, results from cross sectional testing can allow inferences only
about nge cufferences, not about age changes Age changes can be ap-
prassed only by follow up retesting of the sume populition over time
When 1 succeeding generations the amount of formal schooling for
mstance, 1s the same for the entire age range from 25 to 65 years then
genertlization from age differences to age changes may be made some
what more appropriately Such equalization, however, 1s 1n the future
1t was not true of the past

The effect of schooling on test score, however, can be demonstrated in 2
cross sectional study Tuddenham's study 1s one such study Another comes
from the Psychological Corporation s standardization of the new Wechsler
Adult Intelligence Scale About 15 years ago, David Wechsler published
lis now well known Wechsler Bellevue Intelligence Scale, scale com
prising eleven subtests On the basis of the 1939 standardszation, Wechsler
nterpreted the test results for dufferent adule ages as evidence that m
telligence was 1t 1ts maximum at or near the twenties from wiich pomtt
dechines steadily At the beginning of thus year, the Psychologeal Cor
poration 1ssued 1 restaindardized Wechsler Adult Intelligence Scale based
on tests given 1n the 1950 s The manual for the new test shows that the
total scaled score mereases stexdily from the teens to tbout age 35 years
and that the subsequent decline 15 very much less than Wedlssler pro
Jected on the basis of the 1939 standardization (15) It must be emphasized
that the 1950 cross sectionnl sxmples were chosen to be representative of
the population of the United States for each specific 1ge group tested
Thus even i the new standardization the younger age groups had much
more schooling than did the older age groups Tor example 65 per cent
of the 55 to 61 year-olds hnd 8 or less years of schooling 1n contrast with
27 per cent of the 16 to 17 year-olds or 22 per cent of the 18 to 19yer
olds (16) Even for cross sectional samples the generahizition that 1 sharp
decrement 1n intelligence begins 1n the twenties 1s not truc The Joncs
and Conrad 1920 test results reflect the conditions then prevuling Wechs
ler s results (which he does not interpret 1s I do) suggest how time bound
the evidence wis

W th the passage of time, follow up studies have become possible Lorge,
n the United States Husen 1n Sweden and Jarl in Denmark have exch
shown that intelligence test scores re related to the extent of formal edu
caton Tor example Lorge retested with an intelligence test s adults
about 31 years of 1ge 1 group of individuals who had been tested just
20 years before He demonstrited that i the 20 yers 1n general in
dividunls muntained their rtings 1n mtelligence test performances but
that those who had completed 1 greater number of years of schooling
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made greater gaws on the second test than their boyhood antellectuzl
peers who had ceased their formal schooling sooner (6]

The most important follow up study, however, was that made by Owens
Duning 191950 he retested 127 men with the same form of the Army
Alpha wluch they had taken as an entrance examination for Jowa State
College m 1919 W1t great care, he shows that the sample retested 1 1949
could be considered Tepresentatne of the entre 1919 applicant group
Oner the 30 year pertad the same ndnviduals made 2 sigmficant increment
1 the total Alpha score The overall gan was accomplhished by sigmfi
cnt mncreases an the subtests of Practical Judgment Synonym Antonym,
Disarranged Sentences Information and Analogies No subtest produced a
significant decrease (10) It 1s mteresting that even for the select sample
of college gomg youth the extent of education makes 2 difference n the
extent of gains The more formal education each mdwvrdual had, the
greater the probabihity of @ gamn on the retest Owens proposed a hy
pothests that muse ulumately be evaluated, that mdniduals may have
maeased thew scates on Army Alpha from the freshman to the semior
ear and that thereafter possible losses from therr senior status occurred
between age 20 and age 50 Eren were the hypothesis to be venfied, 1t
would suggest at the worst a very slow decrement m intelligence test
score 1o the fifties

Bayley and Oden too retested a superior group over an extended
!:'Hmi] "They readministered the Terman Concept Mastery Test (consist
aém;“’:ﬁ:*‘s ‘}:’3“?‘? *;monym and verbal analogies) at or near

and retest scores fos the spouses of the

il[l;d for the same ume span For both ETOUps Scores WETE consistently
1gher at the second sesting wath somewhat larg;

er gains on the s
antonym subtest The Concept Masters sroa E oy

Ha ~ o

rest of the population @ P e e quue diezent fom the
. Unl‘o'r'lummly 7ot much evidence <~ 11
n o a
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battery to eight adults who 18 years previously had been 1n 2 group of
40 boys dingnosed 1s feebleminded Seven of the eight guned on the re
admnstrition of the 1916 revision of the Stanford Binet guen at o
near 1ge 31 yeus The nernge mcrease n the mtelligence quotient was
more than 15 points All eight guned on Army Alpht with an werage
gunof 11 1Q pomts All guned on the Porteus mnze with an nenge
gun ol 21 pomts All chiinges ate statistically significnt While 1t 1
hraardous to generalize from aight cses, the dnection scems to be for
muntenanee or increase i mtelligence test scores

Don C Charles (3) 1etested 21 adults who s cluldren had been clwsst
fied ns mentally deficient by two criterin Binet mtelhigence quotients
under 70 and the mablity to perfoim school work sitisfactouly On the
Wechsler Bellevue used ns retest, 21 subjects guned on verbl 1Q Bs
1cnlly verbal petformince and full scale I Q s were lugher than the ongt
ml Buiet 1Q s The adults 2t the ume of retest ringed n age fiom 36
to 19 yewrs wvermging 12 years Pt or all of the guns may be 2 function
of the dufferent tests used Charles however, attibutes the gun to under
estrmntes of intellectunl status in cluldhood

The major emphasis of Chrules study was upon cuient socrl status
of chuldren who hd been designated feebleminded From the evidence he
concluded  Socil achievement and/or test scores suggest that about 65
per cent of the subjects who tested low ongmlly now gie evidence of be
mg 1 the dull normal or wverage range If ability to hold 1 job to mun
tun 2 fumly and not to get involved 1n Iwbreakmg 1s wn indication of
adult wdjustment then 1t may be nferred that even the so called dull my
keep or mprove upon thewr cluldhood status  Neither Muench nor
Chnrles suggests 1 decrement m mtelligence over the age ranges they
studied Indeed Charles wn his summary of the hterature about the 2dult
status of chuldren dingnosed as dull in chuldhood suggests 2 furly bright
preture for adults judged mentally deficient m chuldhood

I he evidence 1bout the adult performances of the mentally dull s ashs
been mndicated madequate Nevertheless when coupled with the reports
of Owens and of Byley 2nd Oden 1t 2llows the broad generalization that
adults do not declme 1 ntellectual status when changes 1 antelligence
are apprused by retests of the syme mdividuals It 1s reisonnble to con
clude that mtclligence 15 muntuned within the same person without
significant dimmution through the tnenties the thnties nd the forties
Indeed T would venture tosay that for the sime mdnadinls there would
be little 5f any loss on the werage through the fiftes and the sivties
Basically 1 un suggesung that the cross secuonyl method gives 2 brised
estmate curs e of mtellectual growth muntennce md dechine (?) becwuse
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e crosssectional approach does not correct adequately for the dilfer
nta) educational atgunments of young and old adults £ tasks

OF course ntelligence tests give credats for the complenon of tas "
uch are an yndifferentsated muxure of content process and speet
ntelligence test scores 1 the late teens and 1t the sivties may be based
m different kands of tasks For exarmple Jones and Conrad concluded
hat In the sixth decade of ltfe 40 per cent of total Alpha score 1s derived
from two tests (Test 4 and Test 8) at age 10 these tests contnibute only
20 per cent. Factor analysis of test scores at diff agesan
dicates that the tests measure different amounts of the prncipal com
ponent at different ages In Spearmans terms the prinapal component
(which he calls g) 15 the factor that 15 1nvolved 1n  the measurements of
ability of all hinds and which 15 throughout constant for any individual
(1) Asestumated g accounts for the sariance of test scores in the Bellevne
Wechsler about as follows at age § for 44 per cent at age 12 41 per
cent atage 15 31 per cent at ages 25 to 29 27 per cent at ages 3» 10 43
38 per cent and at ages 50 to 59 50 per cent (6) Tins may be evidence
that m the teens much of the 1ntelligence score comes from aredits for
speed at feast more than 1 true for test scores 1 the imddie or lates years
Spearman as a matter of fact on much less esidence concluded chat
" g ncteases from buth at first yapidly then more and more slowly—
untl somer here not later than 15-16 years (aud perhaps much earhery ws
growth definutely ceases Thereafter 1t normally retains this maximum
leve] unaltered night up to the end of ife (or at least to the onset of
senulity)  (11)

Lorge has demonstrated that older adults were penalized by speed on
intelligence teses that were an undifferentiated mrxture of pouer and of
speed He estimated the penalty that speed places upon mtellectual per
formance of adults He applied a statsstical correction for the speed
penalty for each year following age 20 years to the data reported by Jones
and Conrad The speed Sactor apparently accounted for the observed de
<lhl\e m Alpha scores Lotge s procedure does not prove that there 1 no
decrement st ymphes howeser that the wiference of mental dechine may

be 1 function of the Veghts guven ta speed to process and 10 content m
wtelligence tests dessgned for school chuldren Much of the so<called
decrement 15 attibutable to the dunimished  speed of reaction or the
soner work tempo of older adults Cevtaanly when atelligence 1s meas-
wred m terms of power to perform regardless of speed ability tends
Teman stable for 2 long ume Span atter age 20 (5) v “
o 1&‘: sumxlmr) W e socalled dechine 1n mtelligence does not seem to be
ylent when the same wdividuals are retested alter 10 20 or 30 years
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The few follow up studies lloyw the bypothesis that adults i their thir
ties forties or fifties will test 1t least s well 1 they did 1n the Inte teens or
erly twentes Tollow up evidence pomnts to significant guns i middle
mtunity The guns for the most part come from test 1tems with sery
Inrge components of verbal ability, or g or of stored knowledge The
follow up studies suggest moreover, that mcrements 1n test score i mid
dle matunity are related to the recency and extent of formal educion

Cross sectionnl studies based on more recent testing m the 1910s anl
1950 s suggest that the so-called curve of mntellectul dechine was a function
of the educationl status of the individunls tested The empirical dechine
15 reported for cross sectional samples 1n the 1940s tnd 1950s 15 much
less precipitous and 1s postponed 1t letst 1 decade beyond the results for
1920 and 1930 It 15 rensonnble to expect that if the observed results were
corrected for the regression of intelligence test score upon the extent of
formal education the empirieal dechine would be even smaller The
amount nd quality of formal education 15 but one factor Adults m mud
dle 1nd Iate mturity 1n our culture get many other mtelligence mun
tamning stumulrtions m thetr expanded lersure time Adults todty hune
the dvtntage of more and more transactions with one wnother and with
the tdes ind events of the modern world Laster trinsportition nd en
hanced communication by ridio television and print may postpene or
prevent mtellectunl dechine

The pitflls surroundmg the estimation of the curve of ntelligenee
from mfancy to late maturity of course are aso found in the estrmition
of lexrning ability m the years followmg 1ge 20 No one so fr has mnde
1 longitudinal follow up study of the amount or quality of the lerrning
of adults It would be mteresting to discover 1f individuls who could
hrve learned 1 shidl or 2 Janguage or methods of solving problems 1t
1ge 20 could do related but cifferent problems 1t age 40 or 50 or (0 It
1s my belief that anybody can learn at the muddle or Inter years the same
kinds of things he could have learned in the teens or early twentes The
difference i the nmount and quality of learning will depend upon the
amount of time devoted to lerening 1t This imphes of course that 1
decrement 1n speed and 1n sensory 1city may be 4 concomutant of the
phystologic process of 1ging

Agun  the generalizations bout learning abiliy an older rdults are a
function of the apprusal of lewrning performance and the hinds of cross
section1l sumples tested  Beginning with Ldw ud T Thorndike s hook
Adult I earmng (18) the experimenters hue measured learming i wrms
of rte the mmount prmlucc(l per unit tune or the time xcqmrcd per
unie unount It 1s to be expected ¢t decrements in rite necessanly e
related to dummished reaction tune or to adapted tempo When learning
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howerer 15 measured an terms of accuracy or Just C‘“I“dbcdle‘“\;;?::“
the adult w or past the middle years can and does learn n{ ?deﬁucncm
has suggested that older adults frequently can compensate °‘ - o
1n sensory acuity and reaction time by working more cautiously, k)’ gl‘*:; \“
effort or by dehiberate slowing down 1n Tus expnmental \m: on \
and age therefore W elford has dehiberately mimmtzed for lus exp:;
ments the potential contribution of wisdom tn compensating f°‘; the
phyniologic changes that age wevitably briogs In complex tasks 1nvolving
censoni matar shatls Welford found that the amount of learning depends
upon the extent to which the adult can control hus method and his tim
ing He states (17) that “Where such controf can be fully exerased com
pensavion 15 Iikely to occur but where the performance 15 narrowly con
strained 1n exther the form or tuming of the constituent reacuons the
compensation will be virtyally smpossible It can be zeadily seen that re
ceptor funcuons wnsofar 23 they deal with events of external causation
apiaging upon the subject ave essenwally fess under hus control than
efiector processes inatated by his own central mechamsms, and therefore
permmt fess compensation for deficiencies of ability and are hikely to break
dos n sooner Where rigid constraints are placed upon effector processes
effector functions are likely to break down just as rapidly as receptor
Welford therefore emphasizes both time stress and speed of integraung
mformation 10 measures of learnmg In s expenments honever al
though trme errars and (mals are wcreased 2s a funcuon of the age of
the subjects tested basically the subjects could and did learn. Of course
Welford cannot be certam that his older subjects were equivalent to his
younger subjects 1n power imtelligence education motwation and the
like Currently there 15 no vy by which 1t s possible to demonstrate the
equnvalence of rosssectional samples Nevertheless the generaliation 1s
teasanable that an older adub con Yearn at lajer ages what he could
3:“‘:“1":‘"2“11 3[; younger age :f ke s aflowed to wse s wisdom 11 re
qu"j s{’l‘“s - n‘e‘:v‘":‘; ﬂ‘lfmaq or by teansferring from earler ac
" Nt skills hay cautions howeter that the older adult
ey be ata disadvantage n learning 2 new shill when previous experence
wmappheble As he puts it And the adult s defiaencies here pnmanly
2::‘[:‘(‘;::‘:;:“:\:2 “C:i:n‘l‘l;fdzec}zanmm 15 functioning nadequately
holds an 115 not suff erent) Becible 8 on w00 wndelibly 10 yhat 1t already
area of ransfer of lram:; © cope with new data (%) Itys1n the

g that adult learmng yous
il?d knowledge of shill fact attrr st § st be suded Can
le

fa

v uer adult
. « = W mabang irzelevant transfers or when he does
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The few follow up studies allow the hypothess that adults n ther thr
ties forties or fifties will test 1t lenst as well s they dud 1n the late teens or
carly twenties Tollow up evidence pomnts to sigmficant guns i mid lle
maturity The guns for the most part come from test items with very
Inrge components of yerbal ability or g or of stored knowledge Tie
follow up studies suggest moreover, that increments in test score n m!
dle maturity re related to the recency and extent of formal education

Cross sectional studies based on more recent testing mn the 1910s anl
1950 s suggest that the so called curve of intellectunl declme wis function
of the educattonl status of the mdaviduals tested The empirical dechne
1s reported for cross secttonal samples 1 the 1910s and 19005 1s mud
less precipitous 2nd 1s postponed 1t least 1 decrde beyond the results for
1920 and 1930 It 15 reasonable to expect that if the observed results v ere
corrected for the regresston of intelligence test score upon the extent of
formal education the empirical dechine would be even smller Tle
amount 1nd quality of formal education 1s but one factor Adults mnu!
dle and Inte matunity 1n our culture get many other ntelligence mun
tuning stmulations 1n their expanded leisure time Adults todqy hse
the 1dvantage of more and more trinsnctions with one another and v th
the tdeqs wnd events of the modern world Lasier transportation and en
hanced commumicition by rdio television and prmt may postpone or
prevent mtellectual decline

The pitfalls surrounding the estimation of the curve of mtelligenc
from mfancy to late matunty of course 1re also found i tl ¢ csumtion
of learnung bility 1n the years following age 20 No one so fw has made
~ longutudmal follow up study of the 1mount or quakity of t e learnng
of ndults It would be teresting to discover 1f mdnviduals who coul!
have learned 2 skill or 4 language or methods of solving problems 1t
age 20 could do related but different problems 1t age 40 or 50 or oI
1s my belief that anybody can lern at the muddle or later years the sume
hinds of things he could have lewrned 1 the teens or early twenties The
difference 1n the amount and quahiey of lewrning will depend upon the
amount of tune devoted to lexrnng 1t This imphes of course that 1
decrement 1n speed and n sensory 1cuty may be 1 concomitint of the
phystologic process of aging

Agun the generaliations about learning ability wn older adults are 1
function of the apprusal of lexrming performance wd the hinds of cross
sectioml sumples tested Begmming with Ldward I Thorndike s hook
Adult I emnmg (13) the experimenters have measured leanning an terms
of rate the mount produced per unit tme or the ume required per
unit mmount It 1s to be expected that decrements i rte necessanily me
related to daminushed yeaction time or to adapted tempo W hen learming
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mmunty As 1 see 1t, our greatest hope for future research 15 to gawn the interest and
1wse suppast of both industry and labor to spansor research 10 the sndustnal sitvation

Although there 15 some question about age changes in ntellectual power, Dr Lorge
a8 shown that speed of performance diminihes with ncreasing 2ge Working in our
toratory Dr Birten demonstrated a significant reduction in speed of performance 1n 3
umber of tasks, such as arthmeti¢ operations, Telling words and wnting words amtd
ambers this 16 in accord with other reports in ncreased Teaction time Mr “ommis W
ae kaboratory has shown an age Teduction m the veloaty of conduction of the nerve ym
ulse This reduced speed of potormance wah ngreasing age 1% siten astnbed to 2
encraf reduction n metabolism W hile 1t 13 true that the basal oxygen uptake per square
netct of xurface area dumnnhes progressively with age we hase found that this total
eduction can be expttwned on the hass of 2 gradual reduction m the amount of function
ng protaplasm with age, since the hasal oxygen uptake per hter of tracellulas water
3oes not ehange Thus we can scarcely attribute afteraions m speed to a reduction in the
ate of cefiular metabolism 1t seems more logeal, espeaially in the Light of studies carnied
put by T ¢fford and s assouiates to look for changes 1 orgamization and coordmation s
the underfying factor 1n changes n specd of perlormance

1 closng T wish to pont out that the psychologist can oifer a more opumsstic view
s vu ity WL ALLOLUS the Yelationship between behastor and phystologic
g close 50 there s sull 3 wide lavtude of pesformance and behavior pos
uble within a given framework of physiologic o health status Even though there may be
2 gradual loss of functioning cells 1 the nervous system as age mcteases we Wnow that
otber areas of the brain can take over many of the behavior funetions s I sce it one
.‘sll ;h‘e‘;no;l lml;m areas for future tesearh 15 o evplarc techmques whereby the aging
pl':;‘ ‘lo l:; :l:,s nczm ta transfer fanctions that will enable him 1o compensate for his

s
12803 13 ROL &

Ur D Ewes Cavreos (Montreal Canada] 1 should ke 0 ash tho questions One
of them may sound rathes wnfasr perhaps at least it concerns somethung that has ot
een disglssed 0 far that 15 what 18 artually meant At o cma b 5

« vy nuelgence
1he second qusstion that 1 would Nie to .

put to the speaker 13 4
& riow ratber doubeul dechine 1 " conjectuzing about
o e Performance with age has he thought about the sale

In our culture we have the TION
antopation that the ofde
the amapation and he hay . too, that hex T ae te Lo e 26 HOW e hate
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not try to transfer from releyant learnings ‘These fulures, howeser, are
not serious mn the age ringe from 20 to 50 yeurs

Inteligence and ability to learn, while nat perfectly correlated, are
sufficiently 2elnted to suggest that both mtellect and perfonnances using
1t are muntuned without sigmficant decrement through early and middle
matunty The imputed decline, to a Inrge degree, 15 1 consequent of thulk
g by annlogy, construned tests, ind 1 Limited concept of wht 1s implied
by lenwrning abibiy

DISCUSSION

Dr Nataan W Snock {Baltimore Md] In hus presentation Dr Lorge has lugh
hghted some of the himrtations of currently availible methods for evaluating antelh
gence 1 adults Some of these imitations can be aseribed to our use of tests which were
ongmally designed for the school situatron Hence 1t 1s not surpnising that the amount
of formal education possessed by the adult subject has a profound nftuence on the score
he mikes on an iteiligence test

It 15 also clear that all of our inteiligence tests measure 1n undifferentiated muviure
of content process and speed Howerer the methods of Frctor analyses as developed by
Professor Thurstone and others scem to me to offer a possible solution to this dilemma
The use of factor analysis methods provides 2 method of bringing nto a single score
the idennfied component of a number of speatfic subtests We already know that dunng
growth 1nd development there 1s a change i the fictor lodings for a number of the
abstract components of mtetligence What we do not know s how these factor Jordings
change over the adult e span Unfortunately the onginal test matenals devised b
Professor Thurstone to measure the primary mental abiltties i school and college st
dents cannot be applied 1n their present foim to older adults with sensory rmpairments
Thus we need to adapt the test struments to make thein suitabie for age studies How
«ver Iam confident that this wpproich will provide valuable information

Although I recogntze the unportance of social competence in adult rdjusttent 1 ean
not agree with Dr 1orges proposal to mclude these sanables under the category of m
teligence We have diff culty enough n definmg intelhigence —lct us not further con
fuse our thunking with the concept of social sutelligence It 1s my belief that ne hal
better devise new mstruments designed especially to test this aspeet of adapirve behasior
rather than contaminate our concepts wnd testing devices for intelhgence

Dr Lorge has jusufiably emphasized the importance of lngundinal studics of changes
that occur with age m a grnen wdnidual \s one who has been ssocrated with 1 g
tuchnal studies 1 have first hand expenience with the costs and difficultics of carnying
out such stuies Hosever I believe they are essential Unfortunately the problems of
data analsis aic formudable smce statsticns have not develop od metl ods for the
precise comparison of measurements made over 2 span of ume N oo olten ltong
tudinl data must be analyzed by methods deseloped primanly for cross sectional stud s

Dr Lorge has given primary consideration 1o studses on subjects up to tf ¢ age of 40 of
50 this 1s not to say that tests have not heen apphied o mdividuals at more whanced
age Howeser Isuspect that Dr Torge has 1eframed from comment on these stadies be
cause they have been made for the most part on mdiiduals who were resudents of
mental hospitals general hosprtals or homes for the aged T agree that these subjects cin
scarcely be compared with mdneduals who 1re sull resihing iy the community s 3
a serius hmiation o our knowledge and can be remedied only when myestigatess can
frave access to large numbers of middie aged and elderly people who are stil linng i the
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1e., statements culled from the Literature about which evidence was lacxmlgx ll ezgosl;tel
\his schedude 1o 2 Jarge group of cxperts m gerontology The pcagle‘\\lm[ ‘::1 e the
Iargest number of stereotypes about aging were those 1 the medical px‘o im“ o
people who believed the Jeast pumber were coltege professors such 35 1 Ho s
reasnnable 1 do not sce the mfirm the deteriorated aging They don t come to my o

or to my classrooms But they do go to doctors and they do go fo specialists "nlu ;a‘:u‘
quence 13 that we tend to generalize from a segment of the population to all of 1!

make the same mustake that you do except that mine 15 3 more opumisic error than
* Cnvedo something to offser that? Yes I thusk that we can be much more gptimistic
for more of the people who are now comng 1o the sixtes seventies and aghties T
think vou ought to study not enly the nfirm and the indigent and the needy but also

PR «

thoes uhna = ~roc

wio 101 one 1eason oF another nced support or help of one kind or another My Feeling
15 that the first thing doctors should do 15 to think of the enure range of adjustment in
all the aged

The second thing 15 that we ought to recognsze that we may be doing a disservice to
people wt o have leanned an attiude toward the meaning of work to tell them they have
g0t 10 get out Certanhh I doubt that many of you i this room wauld apprecrate the
general zation that you axe through at 50 or at 6> We need some determinative tests

10 estumate how well people can perform 50 a5 to assure them that ther performances
are within the expected normal range of activity
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DR Irsine TorcE 1 am a hitle embarrassed as a psychologist to be put on the spot
agam (o try the chifficult twsk of defimng  mtelhigence T can tell you that the psyehoto
gists hse spent hiterally thousands of printed pages arnvng at 1 deasin and for e
morment I suspeet that they are not yet all agreed

Que of the definitions of mtelligence was facctiously but cotrectly made by my prede
cessor mn office Professor 1dward I Thorndike He defined ntelhgence as that whach 1s
mensured by an intelligence test Wihile that definition 1s facetious 1t 13 also correct Psy
chologists put duffercne ttems and tasks into mtelligence tests

Actually the bsic riuonale for an mtethigence test was to discrinunate between chil
dren who could not \nd children who would not Iearn m other words a school onented
concept

What we would like to suggest 1s that intelligence 1s the ability to lean and to sohe
the tasks required by the particular environment That mphes a muluple 1pproich to
mtelligence not a simple one Jence on some factors there may be gaws in aging an'
on others there may be losses [ mry be begging the question but I recogmze thit lam

The second question 15 what about the role of prruicipant® In my piper to be pub
Lished T mike the generalization that because of the mereised technologic guns m the
last fifty years there my be a significant difference m the amount of prtapation that
older people have i and with the community “The use of rado nd television for 1
stance on the onc hand and the ncreased transportation f1ahioes and the wncreased
asatlability of print-all make it possible for adults to get larger and larger stmulation
from onc other v the trnsactions of daily hile

I am quite cominced that the concept of okl age roles put upon us lrgely by the
conceptulization of Shakespeare m the Seven Ages of Man may not be true at ail for
todry In Shakesperres day longevity was not comparible to that of the western worll
today In general now there 1s an expectation of 0 years of life 1t birth and nech more
for people who mmage to sarvve Compare ¢ with the 1pprovintately 29 ar 30 3637
when \Mr Shakespeare was producmg s phys

You should recognize therefore that there arc a number of other clements mohel
m the companison of older and younger people on 1 cxoss secnion sl basis \ pesson who 18
now reching 6 may have entered s working career 10 yeus ago prohibly at the be
gimtung of World War I when the work week was much longer and when fewer tools were
awailable The result s that a large part of our population may hue worked much harder
el exhausted atself much more rapudly than the group of youngsters who are now €0 iog
f age and who will we hope fulfill their 50 or G0 years of promise

There 15 no question but that we react to the roles that nre thrust upon us Wt 1
expected that we ought to be sedentary that we ought to be quict nd that we ought
to be mactive we tend to behave that way

L am convunced that Dr Cameton knows the ansner (o the guesticn e w:o;llc do
act m accordance wielt the roles thrust upan them This by the way may be ane of the
soc1l vanations that are interesting Certunly Dr Cameron did suggest that as people
hecome older they 1dopt a tempo of work T am convineed that they do more than adopt
tempo There 1s evidence that they adopt attitudes toward work  Ihe recent {ndings of
the Nuflicld Laboratory in Cambridge England suggest that older people actually adopt
speaal atutudes toward work The older they become the more they emphasize aceuracy
otver speed m any partiendr tash that they happen to do

The last question was ¢ the effects of anxiety i aging be offset? T suspect ¢l at they
cant be to a Jarge degtee provided we are withing (o recognue tho kends ol ssues fast 1
shoukd suggest that you for the most part 1 | cople cannceted with the medical o fes
sion o a large degree determiiine the wttitude tassard ag ng Hself

A number of years ago at Arden House I gave a schedule of stereutypes about aging



CHAPTER VI

EXPERIMENTAL PROLONGATION OF THE
LIFE SPAN*

FRANK POPE WANDA LUNSFORD and CLIVE M MCCAY

Although Roger Bacon (1214-1292) stated clearly the advantage to
man 1 having a longer potential span of hife than most of lus domestc
ammals Rittle use has been made of this asser in research upon g oF In
the study of the dusenses of old age

Some of the teasons that man has failed to make much use of ammals
1 the study of aging are the foliowing 1) Research 1n this area 1s frustrat
ing because the number of vanables 15 large and the work 1s slow Hence
graduate students cannot often be mterested 1n such research and the
\nterest 1 this field does not spread 2) There ate no yesearch anstitutes
for the study of aging where worlers can formulate long ime programs
and be assured of the same degree of permanency that ane finds i other
fields such as agneultural expesiment station work 3) Due to vanabihity
among mdndusls as they grow older and are subjected to the hazards
of duseases and the acaidents of lining research upon aging requires the
use of substantsal numbers of anumals mawntasned for long persods Hence
such research requures space which 15 always at a premium 1 medical
centers and substannial funds devoted to basic research rather than toward
speafic diseases 4) Effective research upon aging requures cooperatine

work of groups of speciabists 1f an adequate return 15 made upon the long
wme estment 1w ammal mantenance Sinve agnevlural colleges usu
aily bave the better and cheaper facilities for the maintenance of atumals
while medical schools have the better laboratones in pathology and phys
ofogy 1t 15 1mportant that the two cooperate. However, this 1s difficult
beeawse t\\é physical plants are usually widely separated and the adminss
o s e s o peron

y research results are obtaed with gnumals m Selds such
as nutntion the obsious paths for confirmanon by harmless studies with
peaple are almost entirely blacked to researchers The place for such tests

‘fi“ pcivp\t 10 the homes Jor the aged the prsons and the mental
I oaw

03y %35 1 1pacted 1n part 1y Crant
o B 16,8 from th
w ‘:‘;zr‘.' Tf\v § Publ ¢ flealth Service 3 pant I a grane from :h:anl:::: ;‘e:n hf
ce ol Navat Rescarch and n part by 2 grant from the Rockefeller Foundation |
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At the same time there must be general laws that apply tomany wdinduals
e 0y S S i e i el ot
ml;c_r{‘s“ has been knawn for human beings for about two centures fh
1s evident 1 small animal faboratorses 1 which rats or muce are kept for
the whole of life Tt 13 not well established for other species becwuse {:\n:l\
antmals are seldom hept for the whale of life and no one has bothere
10 assemble available data upon horses of Tegistered dogs.

Occastonally howerer 1n yeseatch upon nugrition with white zats the
cule 1 reversed and males outlne the females After white Tats are sub
fected to long periods of retarded growth by feeding them duets excellent
tn quatity but imadequate 1 quantity there 1s no longer a difference be
tween sexes Hence such wreatment has gnven the male the same favorable
status as the opposite sex in combating the termnal diseases that determine
the span of hfe Few of us can ymagme the changes 1 oUr own sogral
seeucture that would vesult from equakinng the span of hfe of the sexes.

Most nutritionses would like to discover 2 substance, or a combipanion
of substances that could be fed to an ammal with the result that the
dividual would lead a fong healthy life terminated by a sudden demise
Atterapts hase been made to discover such effectine mivtures of vitamuns
proterns ¥ « and t but nottung has been
found to be very effective aborve certain smodest essential banc Jevels
There may be opumum dietary mixtuzes but no ane has discovered them

There ate 2 pumber of papers 1n the hitecature which gie the mpres
sian that the hife span of some experimental anwnal such as the whate rat
1 ag lengthiened by feeding 1t some substances such as calerum sales vita
TN A o1 an inereased sYiowance of sk, One needs 1o examine such data
from at least two angles befare they are 2pphed i human nuntion In

the first place one needs to determune 1f the tests upon the anymnals such

asthe rats were valid Long ume studses with animals are subject to pumer

ous putfalls and statistscal valiity does na¢ ensure that the results can be

eyt el the s o one s sy ok
s were sutfcsently ssimlar to conditions found

m man that application 1 Justifed

11 e examine the sty o ~F
mental antmals i the st
a2y emerge

First we Snow that animals stch as the white rat

within a periad of thg years with grow old and die
many of SN
Thus after thg » o ) y of e termunal A [3

lungy duseased &
dence of cardiay
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hospitals There nre hundreds of mstitutions mn wlich active resenrch pro
gruns should be 1n progress dealing with the long time use of spealc
foods such s butter or cggs or sugir or hydrogenated fats or salt but
almost nothing 1s being done Such studies would bring new snterests ito
the Iives of thousnds of people bectuse they would appreciite that they
were sharing 1n ttempts to develop wys of better nutrition

We will continue to make 2lmost no progress 1t such institutions until
1) we cn finance such studies nd induce young people to undertike them
as their fe work and 2) we cn rehieve anstitution admunistrators of
enough of thewr burdens of mnagement so that they can hue tune (o
famulianize themsels es with methods of research ind assume the mportant
administritive roles that are required to make human studies progress

It 15 evident that we have the knowledge wnd techniques n the physicl
sciences for making great advances 1 regard to aging but we Ik these
assets 1n socinl outlook and 1 mstitunenal Administration

Curope 15 more backward than Amernict i frcihities for long time ant
mnd resewrch but the Scandinty 1 countries have done better than we it
making use of thewr institutions m research upon tooth decry wnd cxlaum
mettbohism m old 1ge At the tune of the Physiological Congress in Russit
twenty years 1go there were already paper plns for resenrch nstitutes
upon ging but 1f "y fruit has come from these 1t remuns hittle fnoy 0

In yumal vesearch there has Jong been some bele that 1 form of sus
pended tmmation  mught prolong the span of hife In the old physiology
texts such s that of IT Milne Cdwards published in 1881 onc finds 1t
tention guven to the dehydiacion of rotifers 15 1 means of presenting the
completion nd termimation of 1 hie cycde The botanists hve long €oR
cerned themselses with the Iength of tume that hfe could be presened
1n 1 dormant seed

This 1n turn 1ntroduces the possible mterrelrtionships between such
phenomenn s hibernttion ¢he length of hife and disenses of old nge The
possibilaty that hibernnting animnls may have umique potentinls regrd
to life span hins come to our nttention recently In the course of retrding
the growth of hamsters by feeding them 2 low intake of 1 very igh quality
diet Miss Gladys Sperling has observed that the hamsters scem less ad
versely 1ffected by such retardition than are white rats Hamsters tend
to Iubernate durmg cold weather and rats do not It 15 possible that a
hibernating mmmal approtches 1 grun of wheat n the stspension of am
mation 1s 1 mens of lengthenng the span of hie

As onc tries to lyze the problem of optimum perfoim inee of a1t
mal body throughout hife he readily apprectites tht thae me denl com
Bnations of sucht viribles s dietary factors or ways of living tht must
sasy for erch individunl anml m relation to the body 1t has anhented
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At the same time there must be gtrmﬂ: Lyws that apply tomany ndisduals
speaes of ammals.

an::;cﬁx; iopﬁ:;ﬁ eral faws 1 zht seem to be chat females oudnit
mates. Thus hag been known for human bernas for about two c:numa.! t
1 evident 1 small anumal laboratones i which gats or guice ¢ ket for
the whol* of Life. It 15 not well established for othe~ speacs because farm
anmals are sellom kept for the who'e ot Lif~ ard ro ont has bothered
t0 2ssemble avatlable dara upon homes oF reqstered dogs.

Occassonally however in reseatch upon nutnuon with whte rats the
rule 1s reversed and males outlne the females. After whi 2 Tats are sub-
jected to long periods of retarded growth by feedirg them d ety excellent
1 quakitv but madequate 1n quanuty shere 1 no lonzer 2 diference be-
tween sexes Hence such treatment has given the paale th= same favorable
status as the opposite sex m combating the terminal dngases that determine
the spant of life Few of us @n tmagwne the chanzss m our own soaal
structure that would result from equalinng the span of Life of th» sexes

Most nutruonsts would like to discover 2 substance, or a combiaation
of substances that could be fed to an anumal wath the result that the i
dimdual would lead 2 lorg, healthy Life tesmunated by 2 sudden demuse.
Autemapis have bean made to duedver such effective mrvtures of viazum,
protens worgpme constituents and antgb ouc but nothung has been
found to be very effectve above certain modest essenual basuc levels
‘There mav be optumum dietary mixtures but ro one has discovered them.

There are a number of papers 1 the literature which give the 1mpres-
s on that the hife span of sowe experimental animal such as the white rat
was lengthened by feeding 1t some substances such a3 alaum sals, wia
mun A or an increased allowance of mulk. One needs to examine such data

from at least two angles before thes are applied 1n human natnuon. In
the first place, one needs to determine 1f the tasts upon the animals such
as the rats were vahd. Long ume studies with ansmals are subject to numer

ous prtfalls and sraustical sal diey does not ensuze that tre results can be
repeated. Repetiuon 15 essentral, In the secand place one must alwav sk

tE the studies with test anemals wese suSaently sumilar 1 .
0 conds,
tn man that appl caon 13 pusufied. T ons fosnd
Mweenmmethesa = F -%

- "
mental anmmals tn the st -
facts emerge

First, we keow that aamals such as the wh
te rat grow old &
;\mm  pertod of two years with manv of the temmgermm :‘(“:n:m
lun: after t:; years old rats have frazgile bones decaved teeth \ukms
2 't and
o odmi wmamhdn:ym!x wﬂn but seldom do they show much evy

‘\
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Neat we know that we can extend the life spwn nd modify the termmal
disenses of old age m the white rat by 1etardation of growth This result
1s certun nd hns anterest because 1t teaches us we need not face frustra
tion mn the field of wumal resexrch i longesity

In the choice of research rmimals one needs to consider their speerfic
diseases OF species 1 ulable todty the dog seems the nenest to man The
it has many assets but 1ts cluef lababity 1s bronchiectasis There 1s some
hope that this disease may ultimately be brought under control and hence
tmprove the usefulness of rats for old age research The recent progress
of Sims and Berg gres hope of prevention or control of this disease m
rats Tody every long ime study of rats whether 1t concerns reproduction
pharmacology, tovicology, psychology or endocrinology, 1s ficed with re-
sults subject to profound mod:fication m the latter half of Ife because
of the high madence of pulmonary disese

In contrst to the white it the dog seems to hve lungs that function
quite well 1n old age The lungs of hamsters also scem more resistant to
disense duning old age than are those of rats Turtheimore hmsters tend
to live shightly longer than rats and to develop forms of arthrius that e
worthy of intensne study

In experimental animals the best way to extend the hfe span is through
prrtaal starvation Thas is effectnve 1f started even in nuddle hfe However
1t 15 most effective 1f started with very young rats se that the growths
retuded The nornnl span of life for the white rt falls between 500 nd
700 days but 1t 1s e1sy to produce substantial numbers of rats that wre
over 1 thousand duys of ge nd 1 few that exceed 1100 days by keeping
them underfed for much of lfe upon diets of very Iugh quality Such
procedures of underfeeding profoundly modify termmal distases Tlus
w1s observed by Moreschi about 50 years ago when he found he could
not trinsplint tumors nto underfed muice (1) Too little ttention his
been guen to this basic problem of why the mternal emronment be
comes unfuorible for the development of tumors when ris or mice re
fed diets rich m all essentinls but madequate for the body mn terms of
encrgy sources

Under such conditions the body probably burns part of ats essentials 15
fuel while the minimum amount of such materals as vitamns and essentid
amuno neids 1s used to keep Inmg cells functioming Both the e C M
Jackson of Minnesota and L B Mendel of Yale hd some msight mto
these interrelntionships between retarded growth and lengih of hife in
white rits However they did not design extensine experiments to test thesr
concepts

Yhen the hfe of 1 experimental ammnl s extended by means of re
tarded growth part of the body seems to 1ge 1t 1 regulr rte Thus the
bones grow old and fgile lthough they increse an suze after the re
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tardation 15 ended Chronic duseases afllict the 1numals more slouly than
siormal The hair and skin retan much of the appearince of youth

When white rats are allowed to grow at normal rates but ate fed diets
that differ 1n type 1¢13 possible to have the same merdence of diseases m old
age and the same mean span of lie but to have very different conditions
of some organs Thus 1f rats are fed nothing but diets of minerahzed
fresh milk the teeth remarn free of decay until the end of hle When life
ends m such ammals the bones are also denser than in ammals fed mixed
diets Thus parts of the body may change but the aver all detenoration
from diseases remains the same

\ost of the secrets of extended life from the retardation of growth
remain to be unravelled

Dunng the past year we have made a new usc of retarded growth to
study aging of rats combined 1n parbiotic union figure V11 Neartly 2
century ago French physiologists titiated studies of white rats umted i
parabiotic umons so that they shared most of the airculstng fluid through
apillaty arcslation In exploratory stuthes we first prepared two purs of
tats with the help of Dr B F hamnn One of these purs sunued for a
peniod of 577 days which 15 equal to about 58 years n the case of man We
Ailled the pur at this age because one had developed what seemed to he

& chromic bladder mnfection This mdicated that such pairs could survne
wio relatne old age

Fg TLT Parab ot ¢ un on bo ween
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During the pst summer the following combinations of ammals 1 ere
united by Dr Frank Pope (1) hitter mate rats age 2 to $ months (2) non
Litter mate rats of the syme age (3) Litter mnte hamsters (1) combinitons
of rts of widely different ages

Seventeen pars of the lst were prepared m July and early August 16
were live m nud October

The mean age at the tme of opertion for the older members of the
purs wis 261 days while that for the jumor members was 13 d1ys OnDo-
vember 11 1955 the seniors of the purs had 1 men age of one year Tle
menn difference for members of the prurs 1s 218 dys This age hlference
represents hout one third of the span of hife of 1 normal rit or thout an
equuvalent of 22 years for man

To prepare these paribiotic unions specil technuiques were used wn pre
preng the wimnls to 1educe the surgical isks to 2 mummum In the first
plce 1 succession of Iitters was produced usmg the same dwm and sireora
closely relted sire Thus one had rats of different ages from the swme
parents In order to have rats of the sune size 2t the time of operition the
older rats were retarded in growth 1nd hence were equal n size to mfnt
rats while 1n age they were equivalent to 1dults If one compares these ris
to men one cn s1y that 1t 1s equinlent to umung 1 4 )cmr—old boy and 2
26 year-old man

Some obsersations m mikmg these untons were first the sesere loss of
hour which Insted for two to four weeks One niny ask 1f this 1s 1 reflection of
emotional disturbance In the next place some of the older rats m the com
bination tended to attack their younger mates ind nfhict severe myurics
upon the head The 1nesthesin prosided special problems because these
rats of two dilferent nges had different requirements even though the bodes
had the syme weights

Both sexes hve been used m these parbiotic unions between animls
of different 1ges but not opposite sexes This needs 1o be artempted m ume
to determune if the female 1 1 pur can exert her fnvorable mfluence upon
the span of life

One problem that hs been encountered 1n this work 1s 1 condition » hich
has been much studied espectally by the Germans Tlus 15 called paribiosis
disease One of 1 paur seems to drun the nutrients from the other with the
tul and ears becomng very blanched n the donor wlile the other hs
deeply pigmented tul nd ears

It hias long been behieved that rats retrrded m growth aceelerated their
growth rates when allowed adequate food This was mnticipated 1s 1 source
of difficulty tn mking these piriiotic umons but ne evidence has been
found that the pur of very different ages grow at unequal rites

Parbiotic uniens between young hamsters of the sume age hve proven
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satisfactory Since the hamster seems relatively casy to rtf:ml in gm[\; th it

may prove more satisfactory than the rat for union of animals of hfferent

N lie Iife ns of ani-
“Man has 1t within his power to profoundly modify the hife span

mals and the diseases that accompany their aging

DISCUSSION

Dr Bespars \ Brrg [hew 303, N 3] Dr WiCay 15 3 pronees m the systematic
study of nutsatton 1n retation 0 the aging process and s observatlons on increased fon
gevity mn rats by retarding thesr growth provide a useful tool i studics on againg Most
important 15 s emphiasis on the integration of the iwe processes 3nd the profound effects
of nutrstional factors upon them

Under the conditions of fus expeniments he has shown that retandation of growth ap
pears 10 dclay the development of hsease amd thus lengthens the hic span of the 5at.

Pasticularly miteresting 1s hus obsers ation that optimal growth 15 not necesantly conducise

to greatest longesity, a concept which 15 at vanance wath that of many investigators who
however, b <! 7 - . . . .

Dubtin, hic e e .
arcumstan * . . .

by membe +

& vup vt 4L 3 given pesiod
AsDr McCay points out few workers are engaged in cxperimental studies on the rela

tion of nutrition to longevity Because of the nature of the problem, progress is stow cven
when using an experimental anumal with a relatisely short bife span such as the rat In
order to arrive at <ahd for a single ex targe numbers of
1ais requinng considerable laboratory space, are nccestary, and a period of three 1o four
years must elapse before results are obtained making thes type of nsestigasion very costly
Meticulous attention must be given to details such as constant temperature, humidity, and
hghtng avoudance of crowding and gentle handling of animals These environmental

conditions can profoundly nfluence the ontcome of an experiment Also the reselts in
one laboratory cannot be compared with the findings 1n annrt -~
same . .
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During the past summer the following combmations of animnls 1 ere
united by Dr Fraink Pope (1) litter mate rts age 2 to 3 months (2) non
hitter mate rats of the sxme age (3) htter mate hamsters (1) combmnons
of rts of widely different nges

Seventeen purs of the last were prepared n July and early August 16
were 1wve 1n mid October

The mean age 1t the time of operation for the older members ofde
purs was 261 days wlale thae for the Junor members w1s 13 dys OnNo
vember 11 1935 the seniors of the pars had 1 mean age of one yewr Tle
men difference for members of the pars 1s 218 days Tl age difference
represents 1bout one third of the span of life of 1 normal rt or about an
equivalent of 22 years forman

To prepare these paribiotic unions specal techmques were used i pre
paring the ammnls to reduce the surgicnl risks to 1 mimmum In the st
plrce a succession of hitters was produced using the same dam and sireor
closely related sire Thus one had rats of different ages from the sume
parents In order to have rats of the stne size 1t the time of operation tle
older rts were retirded mn growth nd hence were equal in size to mbnt
rats while in age they were equavalent to adults If one compres these ruts
to men one can s1y that 1t 1s cquisalent to unitmg 1 1year-old boy and 1
26 year old man

Some observ1tions 1 making these unions were first the severe loss of
hur whicl Insted for two to four weeks One may sk af this 1s 2 reflection of
emotioml disturbnce In the nest place some of the older rts in the comt
bination tended to attack therr younger mates nd nflict severe mjunes
upon the hewd The anesthesia provided special problems becuse these
rts of two different 1ges hnd different requirements even though the bodies
had the same weights

Both sexes have been used 1 these parabiotic unions between amls
of dufferent 2ges but not opposite sexes This needs to be wttempted 1 time
to determune 1f the femle 1n 1 pur can exert her fwvorable mfluence upon
the spn of hife

One problem that has been encountered n this work 1s 2 condition v Inch
has been much studied espeenlly by the Germans Tlus 15 called paribiosts
diserse One of 1 pur scems to drun the nutrients from the other with the
tul and ears becoming very blanched i the donor while the other his
deeply pigmented tul ind enrs

It has long been believed that rats retarded i growth accelerated thetr
growth rtes when allowed 1dequate food T his w3 inticipated as 1 source
of difficulty 1n m1kang these parabiotic unsons but no ey wdlence has heen
found that the purof very different ages grow at unequal rates

Parbiotic unions between young hamsters of the same age hve proven
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This T thank should make w3 wonder Whathes the arerage ave of death 11 not more 4
teRection of the ncnfence ol diease than any chatadesite of e animal speciey

o concluwan 1t 15 fortunate that the many vanabfes which make research so thificult
1 the uds of puttion i selation ta Tongesky have not detereald Dr Mitay hom
waking important congrrbutions an s held

Dé Raten Greato [Ann Arhor, Mich] ¥ would be glaLto have De MeCay tell uy
whether the conmertiony bevwees Ao parabiotic anumaly ate sl Loested ta the skin
vessels or whether he has succeeded i gething 3 Wose stimate comacction through bvers
or other trernat organs and 1€ wot the later, whicthes he feels 1that the conaecyon vl
able through the sim 15 a swificient commumcalis 1 1o test fulhy all the problemy in which
be will be interested

I am vot certan that 1 entirely Fullowed the pornt that B Shick was malleg OF
course many organtsms tend 16 die off not because ey teach 3 presanbed tepmnation
of the biolufpc procoses Hut Brrsuse of intorcotrent Zenlomts This 1 bomhie put at lest
n the case of the longest lived organimy the sequoras which are notorioushy rewatant 1o
fangnus and other ticrtions Tl bas been suggested as the geason fur they fongesity
On the other hand has it ot heen possble 10 breed pure strains in 2 sanety of organ
isms—Parameaa and Rics and even mammals—which withnot evidence of a diffevencs

w© have widely duforent serusal cune®

Dr Exsese M Geeesetan (Aew od, \ 1] Thase a queston that s clowdy selatal
toa pome that Dr Shock made which I mould bie to raue more speciiically

Lwouid [ Le to how mote abutit D McCas s studics particnlarly what proportion of
the deaths 1n these cofonies have been due to duscases or fo demonstrated serute changes
wt old arganscms 1€ the fulk of the deaths are due to dicases are not the data more
welenant o the routses and causes of disease than they are (o the hite span of organums®

CLRE McCav 1 should fike Brst 1o 1y 1o answer the question about the parabiotic
amals To due [ think. we are getting cireulation only through skin union Howescr,
35 suepristng that we could get that besween the young and middle aced an made ¥
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Growth 15 optumal according to Zucker s standard and reaches a peak at about 5:0 das
tn males wnd 6,0 days 1 females Iater there is a4 platerst and then & dechne m (e
growth curve when discase sets in

Because of our interest 1 the pathologic findings many okt rats have been hilled be
fore they hve completed their potential life span Thercfore no attempt has been made
to determine whether induadual anmals attam the extreme longevity of some of Dr
McCay s rats Such observations are part of a longevity study phnned according to Dr
McCay s retardition method

However, 1n terms of hfe expectngy the men lifespan in our colony on an are
stricted food intake s of the same order as m his retarded ammals This discrepana
may be due o one or more of the following factors 1) ifference m ritstam 2) differenie
1 dice 3) lowered madence of pulmonary infection This Inst 1s probbly the most im
portant factor mn survisal rare as Dr McCry pomts out

The same hinds of renal and cardiovascular degeneratise discises deelp in both
colonzes but the ty pes of tumor duffer

Evaluation of 4 nutrition1l techmique for imecasmg longevity must mclude s effect
on growth reproduction and matunty Ideally these should not be mmpired 1os ever
all three of these natural processes are altered with the onset of discase and 1t 15 diffcalt
1f not impossible ta sepirate the effects of experimental techneque from the cffects of
disease The Jatter though delayed 1 retarded rats deselop nevertheless nd confuse ol
seryations ot realintentition or other nutritrontl procedures

Ihe potentil Life span of a species can be determmed only when disease 1s controliel
or climmated This s sllustrated by the increased longesity of the rats m our colony with
controlled pulmonary mfection

Obseryvattons on our ging rats show that growth ceases with the development of ds
cwse However examiition of the bones of the fore and hund legs reverls that cplpll)“"‘l
union has not taken place even mn the oldest umnls over 1200 days of 1ge Incomplete
cpiphyseal union 1n old rats has been described by Dawson Evans and others who tend to
Tooh upon the phenomenon as one which 1s peculiar to the 2dnit rat On the other hant
persistence of epiphysel cirtilages may indicate that further growth 1s possible 1f tte
nutsstiontl stpacrnient from diseise 1s corrected  Thetefere rats which are now con
sidered to be senescent may not yet have reached matunity e my be capable of further
growth

The greater longevity of female compared to male rats has been described by Dr
McCay and has been fully confirmed by us This chfference m the hife span of the sexes
which 1lso exists 1n humans provades a frustful arer of reseirch i the problem of agNg

Of mterest to neurologists is the spontancous occtirrence of a form of musculat ys
trophy n aging rats kept on a good stock dict The condition hitherto not described 18
the chict termunal cause of death m our colony The discase Affects principatty the hind
Jegs and the lustologic changes in the muscles closcly resemble the findimgs i expen
mental vitumin E defictency Sinec the diet contns m tmount of vitamm b owhich 1
adequate accorthing to current b1o1ss1y standards tl ¢ question arises as to whether tte
need for this vitamuin increases with advanang age

Dr NATHAN Snock [Baltimore Md ] Iam very much interested sn Dr Derg s report
that in the rat colony nourished and nurtured by Dr Stmms over these many years the
e span has approached or 13 equal 10 that reported by Dr McCay for ammals on a fe
duced caloric intake This 1s because T hase been impressed by the uniformity of e
average age at death among rat colonics whether they are mamtamned in Fogland Swit
zerland the United States, India or m Scandinavia

The 50 per cent mortaliy rate for most rat colontes has been at about —f months
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CHAPTLR VII

THL PSYCHOPATHOLOGY OT AGING

WILLIAM MALAMUD, M D

In undertkang the discussion of this topic 1 considered 1t smportant to
define the scope ind mplicitions of the concept of agmng (1s 1t will be
used 1n this mesentanion) ind ats relation to psychopathology, mdicating
specifically whether and to what extent the process of agmg 15 to be re
guded 1s pathological i atself wnd s conttibuung to the devclopment of
mladjustment

I propose to start out with the thesis that aging 1s « norml development
m the life of the mdisadul md 1s such may be regarded m 4 manner sm
Iar to thnt of the other Life stages nimely infincy chuldhood adolescence
early adulthood and muddle 1ge Each one of these has 1ts own spealic
charactensstics 1n regard to adjustment and when compated with other
stages presents both Inbilities ind ssets which do not exist in the others
Ihe dependency nd need for protection m infincy wnd cluldhood the
emotional crises of emanciprtion and consequent 1evolt an 1dolescence the
stress of rccepting responsibihuies ecenomic socral and family obligations
mewly maturity present hurdles m adjustment wlueh niy be regarded 15
akn to those which e mtroduced by the deficts following the imolu
tional process nd the onset of senescence Runnng paraliel to these are
certun 1ssets such ns the flesibility and the lugh potentiility for learning
m infancy ind clinldhood the vigor and rchness of perspective of the ado
Iescent the strength and mitnitie of the young adult which present assets
that offset the obstcles inherent m the conconmitant hbihties The ques
tion comes up whether comparable assets may not be found ilso m the
process of aging The nichness of experience the tempering of the 1m
petuosity nd emotron 1l impulsiveness of youth by A hfelong process of
renhity tesung the wisdom that develops on the basts of greater self knowl
edge nd the 1pprecittion or re thity demands has been gisen but hieele con
sideration both by society 1t Iarge and those who are engaged 1n researcliine
tlus field nd consequently 1 1ather distorted view of the contnbutions
that can be mde by the aged hsaesulted

An important factor m the development of such 1 brused atutude to
wards senescence 1s the fact that i our apprusal of it we hne nulized arbt
triny standards which are geared to the charactenssties primanly of young
adult individuls Both society d the research worker hse tiken 1t for
granted that the hfe period between 25 and 15 represents the optimum of

70
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\would hase dhed easher, have continued to lneand have added to the oldir
population in hospitals It 15 lso true that with the great increse of people
of 62 and over 1n the general population we would miturally expeet 1 pro-
portonate nise m the number of people deseloping psychoses characteristic
of old age Nexther one of these, however explaws the warked 1ncrease m
admussions of people over 62, which 15 entirely out of proportion with the
1ncrease of people of that age in the population 1n generl At present, the
indications are that this trend will contntie unless we cxn gun more 1n
sight nta the causes of these diseases and develop more successful methods
of treatment and prevention

A study of this phase of the problem 1s therefare, of importance i two
ways In the first place, this marked increase of such psychoses m atself pre
sents a burden to the economy of the nation and, unless 1t 1s dealt with ade
quately thus burden will continue to tncrease: At the same time, however,
1t offers a good opportunity to investigate the factors whicl not only 1n
psychoses but in maladjustments in general in people over 65 lead to the
problems that develop

The bulk. of these cases 1 mental hospuals consists of the various types
of sentle psychoses and the mental diseases assocrated with cerebral arterio-
sclerosis A small fraction of these cases 15 contributed by the so-called pre
semle psychoses {Alzheimer, Picks etc) and, finally there 1s the small but

climically important group of the msoluttonal psychoses 1f we tiroceed
from this category of

area of normal old p
3

» v mvie senous mental diseases Quite a num
ber of cases n these latter categories cannot really be regarded as specsfi
cally restncted to this age group and as Cameron points out a large num

ber of the psychoneuroses for instance, are not essentually different 1 na
ture from those that occur n younger

people although certain social
l:;‘mlof:f ;f):orblems which are parncularly Likels to be accemu::c; '::i
1> period of life tend tq
pm)i: end to enhance the ease with which they affect the older

Chimcally and pathologically we e~

1eas Wil any degree of ce;

LT ot

ease 10 incidence of diseases 1 thyg age bracket we refe ey
to the psvchoses and more specifical e aerb o)

11y to patients who haye actually been
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the possibulsty that wich the rapd progress that 1s being made n the field of
medicine wnd prticularly 1n the contiol of thase pthologic condittons to
wluch the older person 1s especilly susceptible may and probably will re
sult 1nan even greater merese m pereentge of this age group e young
dult, therefore, finds lumself squeczed between two nge groups n the
populron which while they continue to rise 1 propot tio s fir 18 num
bers are concerned, are not gven the opportumty of participating i shar
g the burdens of responsibality

In the cse of the older people this s led to the estiblishment of vt
crous circle On the one hand the emphasis on the defiat m certun per
sonality functions has completely overshadowed the considertion of 15
sets introduced by late maturity and has resulted 1n enforced retirement
the relegition of potentinlly nseful members of society to m evistence
marked by mactivity, Inck of partieipation 1solvtion and feelings of m
security 1nd dependence On the other hand this form of exsstence has led
to 1 sort of atrophy of disuse with 1 consequent 1ccentu wion of the defiests
and 1 decrense m ssets This trend has been further enhinceed by the grett
economic 1nd socil changes that have trken place 1 this country an the
Iast few decades s 1 result of 1 shift from 1 1ural agricultural soaety to
an urban ndustril soaety which fuled to make provisions for older peo
ple We are Need today with 1 parwdoxical sitiation sn which soctety 15 do
ng everything possible to mercise the numbers of old people nd it the
siume tume not only neglecting to uttlize the v st potentnils of encrgy thit
they could contribute but 2ctnally crerting conditions which mevitably
lead to further bre tkdown of thest physicrl ind psychologie wjustment

Asurvey of the present status of the psychopathology of aging clewly m
dicates the progressively ancre sing magmitude of the problem wd 1t the
s1me time brings to Iight some of the {ictors tesponsible for 1t and the steps
that will have to be taken i denlimg with gt

The most convincing essdence of the ripidly growmg nngnatude of this
problem is cleuly demonstrated i current reports of the incrcase i ina
dence of mental diserses m people over 65\ recent publicaion issued by
the Counail of Stite Governments wiuch anadentsify  presents oovery
brond and comprehensive malyses of the fictors 1csponsibie for this prob
Ium provides us with some troly 2l mng stivsstics In 1950 8 ) per cont of
the total populition of the mition consisted of persons 6% and over but at
the same ume they comprised abott 25 per cent of pauents m mental hos
pll’lls From 1901 to 1950 the numbcr of persons 65 ind older in the popu
latton terc ised about four tumes but the number of fiest dmisstons of
pauents 65 and over to ment1l hospitils sored ipprosim atedy nene times
1t 15 tsue, of course that some of ths maene i due to the Tt thae with
better medical treatment 1 number of chironic pauents who otherwise
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would have died earlier hate continued toline and hve added to the older
population in hospatals 1t 1s also trite that with the great mcrese of peaple
065 and over 1 the general population, we would naturally expect a pre
portionate Tis¢ m the number of people developing psychoses characteristic
of old age Netther one of these, howerer, expluns the marked ncrease m
admussions of people over 63, which s enueely out of proportion with the
mcrease of people of that age m the population 1n general At present, the
indications are that this trend will continue unless we can gan more 1n
sight into the causes of these diseases and develop more successful methods
of treatment and prevention

A study of this phase of the problem 1, therelore, of smportance 1n two
ways In the first place, this marked increase of such psychoses 1 itself pre
sents 2 burden to the economy of the nation and unless 1tis dealt with ade
quately this burden will continue to increase At the ssme tume, honever,
1t offers a good opportumty to msestigate the factors which not only i
psychoses but in maladjustments i general 1n people over 63, lend 1o the
problems that develoj

The bulk of these cases s mental hospitals consists of the various types
of semle psychoses and the mental dseases associated with cerebral arterto-
sclerous A small fraction of these cases 15 contrsbuted by the so<alled pre
semile psychoses (Alzheimer, Picks etc) and finally, there 15 the small but

chimically mmportant group of the molutional psychoses If we proceed
from thus category of !
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admitted to hosputals for mental diseases We do not 1t present possess any
valud figures concerming the incidence of any of the other psychopathologic
condittons that m1y deselop in this ge group as compred with exther the
mncidence of psychoses 1n this group or with the meidence of such personil
1ty problems 1 the population 2t large Indications are that they probably
hve been subject to 1 similtr increase in incrdence ns the psychoses

Trom 2 chinteal point of view, the senile, arteriosclerotic and presemle
psychoses show furly characteristic changes consisting primnly of defects
m memory nd some of the other intellectunl functions emotional Inbality
trrtibility suspiciousness and 1 1 fawrly Jarge number, the development
of projections We also know a good deal 1bout the pathologic tissue
changes that are found i exch one of these diseases These I take it will
be reported 1n detail by other participants m thus program Since such
pathologic tissue changes are found 1n the brans of persons who also mant
fest mental pathiology 1t would be tempting to assume that the personality
disturbances are entirely due to the tissue pathology It must be emph
sized however that a number of studies hve defimtely shown that thus i
not the case The fact 15 that such tissue changes re not at il restricted to
old people who 1re mentally sick A number of so called normal old people
who have certunly shown no psychotic manifestatrons hwe been found on
1utopsy to show stmlar changes qualitatnely and mnny istances even
quantiaenvely  Actually one may find the prradonic phenomenon of
muked histologic changes in people showing no psychoses and moderate to
muld lustologic chnges 1 prople with severe psychoses 1his would led
us to conclude that there 1s no onc to one 1¢ltionstup between tissue
changes nd cluneal mamfestations lthougl some relitionstup ¢ be 1s
sumed 1 view of the fact that defictts 1in certun psychologic functions 1
compared with what we expect 1n 1 normnl young adult do occur m normal
old people Such deficits have been reported 1n the functions of memon
reaction ime lewrning ability flextbiliey ete

Two questions arise out of this consideration In the fist place 1f psy
chotic 1nd other sertous personality disturbances occurring i some old
peaple 1nd not m athers cannot be cuterely expluned on the bsis of the
Iinstologic changes then we must search for what other frctors m1y be of
importance m producing these malrdjustments Secondly even tfwe s
sume that some of these personality changes are results of the histologic
pathology then the question would come up what causes these Iustologic
changes? Is 1t pnmanly due to inevitable physiologic mvolution or are
there some other physical fictors that produce such changes—particularly
since they differ in antensity 1 mdurdind cuses belonging to the same age
group? The imvestigitions m the lnst rer could very well utilize the in
frequently occurning nstnces of presenile psychoses which by defimtion
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develop m people younger than the usual old age group nn;l their p:"(:{:'!
ress 15 much more rapid and intensive There are definite indictsons
disturbances 1 metabolism 1 the endocnne sysient and n enzyme (Il"i
aon may play an mmportant role 1 the development of such changes nd
1f that 1s the case then obyiously the question » ould come up as to whether
some methods of preventmg or treatng such distusbaces could be dis
corered

e are sull faced with the question however as to what other [ctors
may be 1nvolied 1n the & 7 of prychopathotogic pl m
old people 1n general and in those suffering from psychoses sn particular
for as was stated above the histologic changes i themselves cannot be re
garded as bemng the sole etwlogic factors L senes of studies of the 1wolu
tional psychoses which mn many espects re very closely related to the
psychoses of old age affords useful leads i tlus direction These psychoses
originally v ere assumed 1o hve developed on the basts of liochemical and
endocrine disturbances which of course are always found 1n people 1t the
insolutional period particulrly 1n women Here too however further
study has led to the concluston that such 15 not the case A number of ob
servations point 1n that direction In the first place the imolutional psy
choses 1 women have been found to occur not only at the time of the meno
pause but sometimes preceding 1t and even more frequently years alter
the menopause was established In such cases 1t was found that during the
process of the menopause 1self no psychotic phienomenn were observed
Secondly 1t 15 common expenience now that the attempt to treat these psy
choses with replacement therapy by a vaniety of endocrine substances has
produced little or no effect on the poychons awsell atthough 1t has
fluenced some of the vasomotor and other physiologic disturbances snct
dent to the menopause At the same time the personlity disturbances

have responded very favorably both ta shoch therapy and various forms of
psychotherapy

A number of recent studies of personality organization and life expen:
ences 1 both inyolutional psychoses and the psychiatne dxs(urb:m:el;e m
old age but parucularly 1n the former have provided us with good Jeads
m our search for an angwer to the above questtons In the ﬁrstg lace
find 1 such people a massing of certamn personahty waus sudy as o\e‘e
consaientiousness rigidity sensitivity etc whch render transitions fi .
z?f ;Zage of I:fe(rmm another but parnenfarly adjustment to the I;u‘::' ,Z:

1ie more dufficult Secon
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Inter years Tinally there was the impnct of = series of catrstropluc stress
situations which they hnd to face 1t that perod These were represented
by such occurrences ns the sudden loss of love objects (husbind wife cul
dren the home etc) operations on or myuries to organs generlly relited
to reproduction (pelvic or breast operations prostitectomies ete) nd
settings in which the patient was faced with curtulment or loss of socinl or
economicsecut ity

The mun etiologic factors therefore n the development of psychoses
and other problems of 2djustment in old people consst of the following

Frrst physicl changes in the orgausm s 1 whale but prrtsculardy m
the nervous system the endocrie glands and met ibolism Secondly the
prrticular personality make up of the mdiidua! which renders him vul
nerable to certan ty pes of ile problems and may be Inrgely constuntionlly
determined Tlurdly speanl soanl and psychologic stiess siturtions which
are particulrly likely to develop at tlus time of hife 1he first of these
namely the physical changes undoubtedly pliy 1 10le m reduang the
ability of the individunl to deal successfully with hife problems that requre
flesibility of adjustment The cruses ol these changes m1y be 1 combimt
tron of 1) wear mnd tear that s bound to occur thiough time by dmnge
due to mnfectious 1nd toxic agents €) disturbances m the body chemistry
A great del more research 1s necessaty to establish the actul importance
of these [ctors m relation to the development of physical changes of e

The sccond ctiologic factor—namely the speaific personality structure—
15 undoubtedly of great importance nd must be ttkhen to considertion
n ny 1ttempt to formulate plans for the prevention of psychopathologic
disturbnees 1t that age Innsmuch 1s the person thity structure of an ndi
vidual may be regarded s the resultant of the mteracuion between mn
heruted truts and errly environmentl factors which mold these truts at
follows thit mmother aren of research s represented by systemtic genetic
studies nd studies of early development and the frctors that mfluence 1t
Such studics of both the physical fictors and persomiity charictenstio
wdl greatly hrarden our knowledge nd could serse s 1 loundation for fu
ture progrims of prevention

1t 1s obvious howeser that at the present tune and 1 our own genert
uon we must accept the exstence of these two [ictors 15 predisposing
agents and that for . mmedizte program we must turn our attention to
the third group of cwses nmely those socinl md psychologic stress situt
tions which ply such an import int rolc in the devclopment of these prob
lems We have ey referred to some of the situions that must be con
adered m tis arer Perhaps the most iportant ind siedy the most prevt
Jent of these s the threatened loss of soanl and econc mie securtty nd here
we find one of the major [1ctors thit my be responsible for the recent in
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crease 1 the madence of adjustment difficulues at this 1ge period It 1s
here, too thatwe are presemed with the most promusing pmcmnlmcs for
dealing with the problem ona practictd level The nature of this aspect of
the problem and the socr1l mechanisms underlyng 1t have been mentioned
earlier 1n this presentation Furthermore an adequate walysis of 1t, and
suggestions as to the manner 1n which society can and should deal with
these problems have been presented n 2 number of recent publications
oneof the most comprehensive of which 15 the report of the Council of State
Governments We have to consider here the effects of compulsory retire
ment resulting in abrupt exclusion of the older cttizen from active particr
pation m and independent contribution to commurty functions the feel
1ngs of nolation lonel and uset that 1re dered by et
ity and separation from a hielong imestment of emotional interests the
feelings of msecunity resulting from dependence upon support from the
outstde Research on this phase of the problem and the attempt to develop
a posune program of dealing with 1t must reach out beyond the field of
mediane and secure the of the whole c Soctety must

be made aware not only of the seriousness of these problems but also of the
Tole 1t continues to play in creating them Finally rescarch n this wrea
which so far has cancentrate T larnal '

te 1denufication
the positive aspec .
the benefit of the ageu, wut tor society as a whole
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the engine driver and the judge, the company director and the military teader of mature
years years which we feel have added incomparably to the cpaaty of these people to be
wise, [1r seamg to be most capable of that most central of all hummn conctras namely
the solving of problems the extension of our mastery over oursehies and our worll

May I now pass to D1 Malunud s three mun ctegories of cuologic agents 1hese are
the agents which hie has proposet s contnbuting as 1 would guther it both to normal
old 1ge and to pathologic 1ging

He refers to the physicat changes 1 the orguusm 1s a whole myolung particutarh
the nenvous system the endocrine ghinds and metabolism

His second group 15 the parucular bisic personality make up of the mdiidual which
he sees 1s beng largely constitutionally determimed

Tshould like to direct my attention prinaapally to his thud category —namely the social
and psychalogie stress sittations which me partientardy Wiy to dusddop m the Tatter
part of hie

Ve are all governed greatly by wnphiatly held rarely formulated premises prenuses
which are nonetheless (and perhaps for the very reason that they are smpliat) ey
tremely powerful in affecting our thinking

Onc of the pramses with which we approich the mdndul is that the human crgan
ism 15 possessed of cortam functions responsie 1o the demands of the ensironment an
serving to adjust us to the envitonment wd the envigonment to us We sec those functiens
1s breaking down priimanly an tesponse to mternally ansing £ictors or w Tespedise o
overlod fiom the environment

Our picture of the organism then s of 1 relatinely heed entity adjusting within gen
Tnges to the deminds made upon 1L as 1L pses from one environment o wother

Iwould however Dihe to suggest 1o you that we might get further if we san ounsehes
not only 1s beg sustuned in our functional configuration by the forees which beat upm
us but also 15 beng greatly influenced by the bsence of those forces T other werds if
our functional conliguration way be distarted by w ingrese w the stesses to which we
are exposedd that conbigurition can be broken up no less certanly by 1 remot il et
(hore selfsume forees to which we have become wWapted  Toallustrate this one nught say
that 1 fsh well adpinted to Tnmg 1t the 2 mile level 1 the ocean will be destroyed of
forced down mto one of the great se1 Ahysses at the 5 mile depth where the amiing
wetght of the water will braak up ats tissues Tt will be destroved 1o Tess centamby af it
1s brought to the sutface and cxposed to the low pressures which are equalhy destructine
to s functioning and 1ts stiucture

This syme 1dea 1 think s hedpful sn looking at the diadut Dro Nadamnd has
1alked about the psycho sonologic sohien consequent upon the rural urban shft of

our times
1 would like to form 1 bridge between this wlen and thove wlers put forw ind 1y Pro
fessor D O Flebh concerning the effects of sensory isolipon Ay mamy of you must know
he has ssolated the mdividual from sound and hght and as far as pacable from tauch
and has found that when those sensory pressurcs are repoved the mdaadual begins £
show crewing disturbances i his thinking distortions of his bods image and very con
siderable anviety Within a matter of 1 few hours Very few people can withstanl ex
tensne sensory depraatton for more than at the mest three 10 five diye
Somie 15 years ago exanumng senile nocturnal dehirum T dincovered that these pa
~ et a1 recent memories so defective that theie span of attenion way imted (o a pun

but mterestingly cnough they Woukd report hse twais v
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beds where there was one and a multiphiaty of dressing tables and windows where onls
xasted

N 2::::, words these old people who at lesst duning the dayhight hours m:m an
1 a 7easomable spatial wmage provided they coutd look around them and n;m ) retesh
ther rapidly fadmg retention showed 2 complete reak up of thew spatial image
one nterfercd with their viston

This tllustrates the extent to shuch our functional integrs is mamtaimed by contnual
pressure of meoming stmuls from the emvizenment

‘Snother example of the same thing 15 10 be fownd 1 these paticuts who are seriomh
disturbed because thesr powers are fatling—perhaps because they cannot wiite so cleathy,
or particularly because they cannot remember 50 accurately These are people who neat
the constant reassurance of accomplishment They get a'ong welt in hife when every dav
brngs them that assurance But once therr capacities go down beyend a certain crincal
ievel anuiery appears

We have many built 1n protectine mechanisms the nature of wWhich we are only now
beginning to understand And 1 am inchined to behieve that this dhifliculty n relating
tissue to Lreakdown to which Dr VMalamud refers mav actualhy be explained in part
by mterference with these mechamisms

{refer for mstance to 2 screening mechamism which we bave verently discovered 45

Iying at the pont of fusion between the air and tissue conduction of sound This mech
anism protects us agamnst the of

g 1n what
e commumicate When you break down this mechanssm as vou do when vou play back

arecording the pauent will suddenly begin to hear things i his communication which
e had ot uthesto recognized and may become quite disturbed

2t can be well understood that under certamn circumstances aw fondsicion may he
Aiminished i the aged individual and possibly agawn disturbance created

Thete undoubtedly exists sull another screemng apparatus which lies somewhere w
the visual mechanism and which ander most arcumstances prevents us from soemng
aurselves save 1 terms of & seasonably accepable smage 1 we made tns screen by Took
g at oursclves in a three way mirvor at the tatdors we are famtliar with the somenhat
unpleasant revetation with which we are presented

Finally T would pomt to stll another mechanmsm wh » =
long~-
Thy
for
i wu uat) und that this compensation breaks

soon @ e responses become intensified £e, when they deselop a chronic

anwety state hostibtics or 4 tensional state Under these crrcimstances quie sexions

@sorganizations of behavior set m which fortunatels howerer will agam disappear
once their itensification of response can be veduw PP

o
Is dhsorganization a more ymportant
step 1n breakdown in the aged than m th
PeTSan® Ves because wath increasing o " of et
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the engine driver and the judge, the company dircctor and the militry leader, of mature
years years which we feel have added mcomparably to the cypacity of these people to be
wise far seemg to be most capable of that most central of all human concerne namely
the sohung of prolblems the extension of our mistery over ourselves wd our worl 1

ALy Inow pass o r Malimuds three mun crtegoties of eualagic vgents These are
the agents wliich he has proposed as contributing s 1 would gather it both to hormal
old age and to pathologic 2ging

He refers to the physicil chinges in the orgamsm 45 1 whale nnolung particulatly
the nervous system the endocrine glands and metabohsm

His second group 1s the particnlar basic personality make up of the mduidual which
he sees as beng largely constitutionally determmed

1 should Ike to drrect my attetition prmapally to s thud categors—numels (he soceal
and psychologic stress sitnations which are particularly Iikely to deselop m the latter
part ot hie

We are all governed greatly by implicitly held ruely formulated premises premises
which are nonetheless (and perhaps for the very reason that they are imphen) ex
tremely powerful an aflecung our ttunhing

Oune of the premises with which we approch the indisidunl 1s that the human organ
1sm s possessed of certun funchions responsue to the demnds of the emvasonment ad
serving to adjust us to the envnonment and the enstronment to us We sce those functs s
as breaking down primanly m response to mternally ansing factors or w yesponse o
overload from the enmvironment

Our prcture of the organtsm then s of 1 relatinedy bned entity djinting within given
ranges to the deminds macde upon at 15 it passes [rom one environment o another

Twould honever hike to suggest to you that we might get furthar il we s1w ourselves
not only as bewng sustained i our Iunctional configuration by the forces which hieat upon
s but also as bemg greatly mfluenced by the absence of those forces In other words 1t
our functional configuration m1y be distarted by an mereise m the stresses to which we
are exposed 1hat configuraten can bt bioken up no Joss certamb by 3 removal (f
these selfsame forces 10 which we have become adapted To altustrate tus one might say
that a fwh well adjusted to hving at the 2 anle lesel i the ocean will be destroyed of
forced down mto one of the groat sca ysses at the 5 mile depth where the crushing
weight of the nater ilt break up ats tissues 1t will be desttoned no Tess certanhy il 1t
15 brought to the surlace nd exposed to the Tow pressures wWhich are equally destruetive
to 1ts functioning and 1ts structure

Ihus same adea T thunk s helpfol a Jooking at she mdngdual Dr Aalamud has
talked about the psvelio sociologte 1solihon consequent npon the 1ural wrbin staft of
W Wnes

T would ke to form a bridge between this 1det and those 1ders put forward by Pro
fessor D O Hebb concennng the effects of sensory sofitson Ay many of vou must kiow
he has solated the wdnidual from sound and hight and a3 far as powble Trom touch
and has found that when these sensory pressures are ranoved the mdinadual begins 10
shows sereraing disturhbances m his thinkang distortions of his bods image and very con
suletable anxiety within a matter of a fow hours Very few pecple can withstand ey
tensive sensony ddeprination for more than at the most three 10 hive days

Some 13 years ago examimng senile nocturnat delimum 1 apscnered that these pa
Lients had recent mentones so defecone chac their span of aUeton was hinsiexd to 2 nun
ute or two at the most 1 uning the dayhight hours onc t hndfolded them andd put n.cu:
suhing m a chate A room within an hour they had hecome not onh quite ulnmlmlr\:
But mtesestingly enotigh they would report five chants where there way actuath one sl
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D Kar M Bowsax [San Franoisco, Cat) The first pownt 1 should like to yase is
with regard ta state hospital admusions for the aging 1 thank that those figurey may
be in many cases, highly snaceurate, beciuse in some $taies there 13 encounrsgTment to
admat ol perons 1o state hospitals, wheteas other states—for example, my own state
ok Califorma—have zecently passed faws agunst admuetng the so clled * haymlesy Bmple
case of semluty,” and thereby cut down the admusion rate, and 50 figures with regavd
10 this must be S1ewed wath the greatest of caution

1 was glad to see the Viewpowt txken of the niuluple causation here of the dsordery
of old age wuth no attempt to base 1t on purely one single cause I agree that St s pri
manly x concatenation of causes, and many of (hem stem back to carhier years ot the m
dinduals hfe

There 15 one pownt 1 would hile 10 Taie, and T am not quite sute whether thus 1 the
place for it, but as far as Lean yee, st 15 thatss the sonal attitude of soaeyy towasds the
age 2t which an indsvidual should be excluded from actavitics, 2nd the variations which
we find, which are so hornbly rontradictory In the armed forces you may retire very
early anid get a good job here else in the whi Pp! ¥ represent
2 group of 1ndunidualt with \ery hoghly developed intelhgence, we see ndsiduals fom
monly Deng retied 3t around 63 11 some cases In spite of their protests ‘Then, we see,
25 Teiards out EONeMAMNE POSIONS 1N the lecthne offices 1 the Congress and in other

places there are no restricuions on age, the same 1s true of our jJudges § would Tase
2 questson abottt somethung betag done 1 this regard

D Wiyt Macastn L wsh 10 thaok the dscussants lot the sery land manmes
which they teated me Thewr questions, as a mater of fact were actually statemens,
and [ agree with muost o them, mn faet allof chem

1 mught add 3 few poumts to what bas been 1d alreads Ne Cromaeon v 3=

e of che pamts be made, howerer tould 1 tunk, be dealt wath
. somewhat differens),
T refer to the doutits he expressed (1E1 y
it s p1 : m\mdmlmd h’un correcth) 1n regard 1o importance
- ‘\d:xpzlh:hg: ;;mglc: Sxcursing both an normal old people and those nha develop
undoubtedly play 2 part iz 1t e deseloprent of deficn,
tons These woudd snclude pattcylas) i eroraluy func
e ot B Y the senile plaques the fibriflary cell changes and

What [ toed to 53y (0 wy presentation was shat i th
e

be " evolution or Provess of growth whether 3y
othe tT

I

5 puncolisly well presented i the o
en

:\h:h Rephalus wn tus dialogue with Socrazes, e ot o e, Reputlic, in

€ Sophocles was asked hether he noe PeiEnCe with Somhrtes
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m tumn lewds to the disorgamzation of 1 widening range of 2l thase functions and skills
1 which Itent defects evist Like 1 forest of pine trees m 1 lugh wand the fall of any one
starts the [all of the next

In conclusion 1 should Like once agim to lewe with Dr Malunud three guneral
questions on which I should like to have hus views The fitst onc 1s o what extent docs
he hnchit useful to sce funcuonal confliguranion 1s 1 1esult of forcesd Sccond to what ex
tent docs he see the sithdsnal of psychosociologic forces 13 bemg distuptine? And
thirdly 1o what extent does he sce impurment of some of the bindt m sereens 1 have
mentioned 1s bemng disturbing to the indnadual®

Dz Jonn WHirrnory [Balumore Md] Dr Malamud and Dr Camcron both have
emphasized the term stress and the stresses charactenstic of older hfe penacds For
ehmieal working purposes 1t has scemed to me very useful 1t imes to try to Tnd was
m which older people cn keep up activitics or engige m new ctivities Which wonld
pue stresses on them n other words 1 stressful life with 1 feeling that samething de-
pends upon how one 1s functiomng seems 1 very great wsset n the health progrim

T make this comment 1 part to 1woid too gieat 2 use of the e stress n lalking
about the disadvantageous features of elderly hfe d to sk of Dr \Tamud woul
not 1o agice st seemed At mes m has presentation that stress e be 1 very good
thang 1Lt 15 stress towards some personal sigmificince m Bife wlich T think s one of the
gret Icks m our older population

Dr Jaek Wonstre [Clucago TH] 1 would like to pomt ont this fict that while we
mterpret defiats a5 ety produang matters may 1t not Also be possble s I behave
1t to be that defictts are produced 15 1 w1y of handling mvicies® 1 he debaits thit we
mu oncounter i ndnaduals i iter Iife noy tetnadly be @ manmer e which thas aging.
IR MM IS HICMPUNG (o MHISter ety

1€ we look upon the ego as the adaptine mechamsm that whach 18 to pereenne sl
both mtermil and exteinmal antegrate them effect wnon ind function 1s a homcostatic
control Myt not be posiible md 1 have the feelng that it s on the part of this cg)
to exclude stmub 1t 1 time when the aging orgrism ts unable to landlc the encrmous
milux of these stimul® This s cert unhy trtie of mny sensory stamuh suckt as the auditen
and visutl ones 1t as only within thus contest that one could explun why the agng
orgiman dogs not see oo wedl but sees that which st should not sec ot it dors not hear
but he s that which it should not hear or 1s not supposed to hor

[hus one may presuppose that this 1ging orgmism 18 (pable of wong or hewing
more than it does Ts 1t not possible therelore that thix s some sort «f & defonse that the
argusm sets up a defonse expressed in terms of 1 deficat but which is tealhy meant fo
forerelle thie werstees aeosig acet of dhe wrehilies e katile the coorieans el of sl

n additional point on De Whitchams

D Mt Ross [New York N\ V] Ihere s
question. We e sy wodl acepted the wlea e extrame stres on bong abont
phyniatogic change We hae howeser largeds evaluated that stressan el thon to s me
thing which we 11 wonld appreciite as heng a vers stresful unuaon such as combat

1 wonder 1f we hive very much mformation 1 to stress av percesed by the dder
person® This may sound a ltele sague bt the g that 1t trving to make 1 tht
Wany older pecple with immor disalnlinies have v scnse «f bang enticteed md unace ted
I their soct or famly group Ol ers with greter disal thbes hase a sense within
thomselics of a neucnitcal accptance on the part <L ihe poeple whom (hes satue in
their enviroument Do we kiow what relationship this type ¢ {stress has o the devel p
hologic ey and

ment of psychop



CHAPTER V1L

DRUG EFFFGTS AS MODIFIED BY AGING

1.0UL5 LASAGNY

Tt 18 not surprising that cimeians and pharmacalogists have 10!;3 \)tt:m
interested 1n possible relanondhps bevween age and drug effeas The pxs‘
g of ume 15 obsious the change from 1nlancy to old age 13 dramanic. 3t
seems almost ndiculous to suggest that aging should not affect drug e
sponses et lnious facts (uchas the eanthns fat ) fine a masty habie
of turning 1nto anachronsstic nensense So that 12 behoores us 1o examtne
cnatacalty the exsdence on this relausonship

Before proceeding to some of the avalable data however st mught le
worthwhule to spend a few moments discussing the problem from an ¢
prion stiandpomme As Lhave already saud few people need to be consmeed

vt che biologae umit which 1s the chul differs from the brofogic ume which
ischeadult » em Faw »

ferent penic
one thma

conunyal e Wuuie 1o expenences of many types—phyviolome pathologie,
and psychologse One would not be astomished to derecy different averape™
zespanses to drugs a different age levels t1s mot however apparent why
we need necessanly expect differences and as i nere demand that the dara
1 preconcerved novons Nor 15 3t obvious nhy~when differences do otcur

the dufferences needd be i a green direction no matter how  rezsonahle
the direction may seemy For exauple 1f ane pastulates oh

“6 s fequined transformation to an inter

medwry compound belore any effeces sere produced might be less potent

insncha penson There 15 akso no compeliag resson to rule out 1o advance

the possibility that the nature of the drsease process for which the drug 1s

tabie admamssiered oF some other factor will be the pre potent mdepend

:?; ‘\‘:‘a::-:l{:: a;::;“ il avernde any possible differences howeser real m
1.
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the altar of Aphrodite but with regard to emotional factors in general, that the hfe of
the old person 1s less subject to such emotional storms and lewves him [ree to utibre
other nd other possibihties in 14, which he did not have before

Thus brings me to the question which Dr Whitchorn raised, as to whether stress may
not actually be useful Stress cn be very useful, af 1t s fur and 11kes mto consuderation
the abihity of the person to react to a particular type of stress 1f you place the stress of
playmg a game of tennis on a person of 63 or 70 he just has not got what it takes or
what he could mobihize at the age of 20 or 30, to play 1t If you pliced that kind of 2
stress on him, obviously, it would not be fair nor wise 1n most cases

On the other hand, the type of stress situation which requires experience knoutedge
and wisdom 1s much more likely to be dealt with adequately by the alder person A
a matter of fact, when I stated that forced retirement and the consequent lack of op
portunity to participate 1n social activities is deleterious, I meant that it may actually
be responsible for an increase of the deficits If this 1s the type of stress Dr Whitchor
referred to, I agree with lum

Dr Winmeniory 1111eave out the tennis

Dz Matarmen All nght I was very much interested in Dr Wemnbergs comment I
take 1t that what he means 1s whether or not the older indinidual may use the deficis
he has and some he may develop as a defense mechamsm 1 think so sery definitely Agam
society very frequently forces the old person to develop such deficats in orcder to c1se the
Lurden of adjusting humsclf to the type of useless life to which hie has been condemned

Linally as far as Dr Bowmans comuments go 1n the first place atl my bgures came
from the report of the Counail of State Governors nd they have tiken nto considera
tion ll the States nd cainc to these figures on the hiss of 1 compoute peture 1 feel
justificd 1 trusting them and there figures Maybe Cahfornty differs 4 httle but then
there may be other States i the country that go 1o the other extreme 1l this 23 per
cent of adnissions was gisen as an over atl igure

Certainly I agree with lnm that the socal 1ttiudes or the attitudes society takes
tod1y towatds this whole problem are very defuntely responuble for 1 great mam of
the problems that we have
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CHAPTER VI

DRUG EFFECTS AS MODIFIED BY AGING

LOUIS LASAGNA

Tt 15 not surprising that chmezans and phumacologists have long been
1nterested 1n possible relationshups between age and drug effects The pass
ng of ume 15 shviovs the change from infancy to aold age 15 dramatic. Jt
seems almost nidiculous to suggest that aging should not affect drug re
sponses Yet obvious facts (suchas the earth s flat ) have n masty habst
of termng into anachromstic 50 that 1t beboores 8s 1o
critically the evidence on this reltionshup

Before proceeding to some of the avatlable data however, 1t might be
worthwlule o spend 2 few moments discussing the problem from an &
grion sandpoint As Ihave already sad few people need to be convineed

that the brologic untt which 1s the chuld differs from the biologie umit which
sthead bos em

ferent pe
one elun

o - Lou b sl dges there s 2
continal exposure to expeniences of many types—physiclogic pathologic
and psychologic Qe would not be astontshed to detect different average
Fesponses to drugs at different age Jevels It 1s not however apparent why
:Eneﬂlnetessnnl) expect differences and asitwere deman el s 1Y

we wb b eretore age should modify the response to
drugs ﬂlc)‘lypolhl’sls could be correct withaut definme 1 a1

~oug Hul required transformation to an snter
medtiary compound before any el .

fects were produced mgh

ight be less potent
n
lh:uql\; S bp:xson “There s also no compelling reason to rule ot 1n advance
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il ‘“:Lnlnmerid q‘r‘ some other factor wiff be the pre potent mndepend
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texts The sunplest oo e senne he e e
that 1t 15 not simple
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the altar of Aphrodite but with regard to emotional factors in general that the hife of
the old person 1s less subject to such emotional storms and leaves lum free to utiize
other mechmsms and other posstbilittes in wdjustment which he did not have before

‘This brings me to the question wWhich Dr Whitehorn rassed as to whether stress may
not actually be uscful Stress can be very useful, if 1t 1s fair and takes mto consuleranon
the ability of the person to react to a particular type of stress 1 you plice the stres of
playng a game of tennis on 2 person of 65 or 70 he just h1s not got what 1t takes or
what he could mobilize at the age of 20 or 30, to play jt If you placed that hind of 2
stress on hum, obviously, 1t would not be fair nor wise 1n most cases

On the other hand the type of stress situation which requires expenence knowledge
and wisdom, 1s much more likely to be dealt ssth adequately by the older person As
a matter of fact, when I stated that forced retirement and the consequent Jack of op
portumity to participate in social activities is deleterious, I meant that it may actmlly
be responsible for an increase of the deficuts 1€ this i the type of stress Dr Whitchorn
referred to, I agree with lum

Dr Wanrenorn 1lllcave out the tenmis

Dr Matayep All night I was very much mterested in Dr Wemnbergs commient I
take 1t that what he means 1s whether or not the older indidual may use the defiats
he has and some he may develop as a defense mechanism [ think so very definicely Agun
socicty very frequently forces the old person to develop such deficits 1n order to e1se the
burden of adjusting himself to the type of useless hife to whicls he has been condemned

Linally as far as Dr Bowman s comments go n the first plrce all my figures came
from the report of the Counal of State Governors and they have taken anto const lera
tton all the States and came (o these figures on the bus of a composite pretuve 1 feel
justified 10 trusting them and therr figures Maybe Califorma chiffers 4 lntle but 'lhrn
there may be other States i the country that go to the other extreme and this 23 per
cent of adnussions wis gnen as an over all igure

Certainly 1 agree with lnm that the soenl attitudes ot the attitudes socicty taket
tody towards this whole problem are very dehmitely responuble for a great mamy of
thic probilems dhat we have
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prasciple one testbook will describe infants *nd cluldren as more toler
ant to sulfaptlaonde than adults (14) while another w i ('hﬂ'crenualc
mfants cluldren and younger adults from  the aged (13) One can
par side by side statements that surgery i assocsated with a greater Tisk
1 the aged (16) wath the statement that surgery 1s nat s great 1 risk as it
1 commonly believed to be 1 the aged (17) It 1s sometimes possible to
cotwe up with apparently contradictory stytements 1n the syme article. One
author (I8) making 1 case for an mcreased susceptibility to adverse cere
bral effects after anesthesia in the aged und much of lus argument
by presenting data which lead to the conclusion (expressed by the author)
that such episodes as are described must be extremely uncommon  The
supposed increased sensitnaty of elderlv patients to hypnotics and oprates
wiil be countered by a claim that 1 the case of the bellvdonna group of
drugs such panents are less likely to hve adverse reactions than other
adults and especially less likely than children (19) One could go on lisung
other sumilar statements but since the common denominator 1 most of
the Teports 15 a Tack of data to buttress the conclusions of the authors we
shall not suffer grenly from thetr omussion

Tnstead let us examine some actual endeasors to correlate age with drug
Tesponses in human beings Unna (1) attempted to quanufy the mean ef
fective dase of atropine required 1o depress salnation m chuldren of sartous
age groups The approach was to find out how much drug was requured ta
Produce the same effect 1n different subjects The data are perhaps best
:‘2‘2;;‘)‘8‘: :‘))'S:Exl:ed:’)lﬂ 1t 15 obvious that there 15 a great 1ncrease
se with age Thus increase becomes less Dpresse
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mnes experimental datt on ammals gt 1s obyvious that there 1s no comfort
stare for those mdn udnals who prefer color schemes of blwck and white
r1ather than g1y Tor exumple Unnn (1) quotes four studies on the effects
of 1tiopme on s one myvestigator found that puppies were more e
sistant to iopme than wdnlt dogs wnother worker came up with oppostte
1esults i 11bbugs the conclustons of 1 thyrd worker, who used rats tended
to agree with those of the second mdinidanl neverthedess @ fourth investt
gtor, lso studying 12ts could discern bo ge effects Chen (2) found aleo-
hol nd digitalis to be more tosic to mice ind ribbus 1espectively as their
age merened but i slll(l)lllg morplune s he found greatest sensin
1ty 1t both ends of the age curve with the gretest iesistinee being shown
by rits of mtermedite 1ge Hong imd Corbell (3) 1 cont st to the expen
ence of Chen found digitahss just 1 toxic to hittens 1s 1t was to adult s
Strychnime v s ud to be more ponsonous for young 1 1ts than for old (1) mi
ausente dewdlicr for voung silkworms thw for oldet wotms () Wheres
ribbits show t tent fold incre e 1n suscepubility to carbon monosule with
meresig ge and s fifteen fold maese gwne pugs show na chnge
whatever 2s they get older (6) Pentobubstal has heen clumed to be es
tovie m the wult e thin m the newborn re (7). md hosabarbual sup
posedly less toxec to old pigs (8)  1he wthors of the Iitter piper pomt out
that of six papers whidi they 1viened on varzous brbitur wes mn yanons
species only one reed wath then conddusions the othars o uning greater
tesistance for younger ammals \seventh paper found wlolt male mimals
more resist e ch it yourg ntde mmmals with reverse indingy o ferles
In the endocamologie literitme one furds tht thaoesne s mote tonic to
old 1ts () wheres parahyrond extewt produces gre wer bone changes m
young guinc ugs (10)

In regard to reports on human bangs the situation 1s even less satisfic
tory smce dtr e hnder o find Much of the cimai! hirerature on this
pomt s n reahity mothe form ol ex cathedra opinons pather than eyt
dence T suppose that one of the most frequent myunctions occurnng 1n
therpeuties v the one dvesng creful  sdnunzstrion of drugs ta peo
ple n the extzeme tnds of tht e spearan 1 he imphenon seewns 1o e
that ene need ot be Cureful m prosenbing (or myone wha 1s not very old
oryery young ©Thi atitude b ceertun imount of common semse apx a1
to 1t by mlogy ene maghe mfer thatsmce sfmts ad the fim are Tews
able to fend for thamsedses i gencr damn thes workd they will simtfuly be
Tess reststant 1o the ansliughits of the overcnthusistic ther st \s the
later e as exmmaned howeser at s un hond o come up wath smple
whace for die phisstcaar Onc hnds for exanple certun whors Tauhng 0
report 1 duffcrence m age sensitony to sulf 1 deeg ovan (10 13) while
other workers clunt thit one exsts (11 15) ven where people igree 1w
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examuming the data howeer, it was found that a straight line could be ob
tained relaung effectve dose to what was essentially the square root of
body weight All d [ ly auributed to age
disappeared, altt difference 1n sex re
sponse (For those of us who consider sex a more wnteresung and important
varable than age these results seem particularly happy )

At this point 1t might be advisable to re-examine our problem What 1s
the question we are asking 1

m suscep p
there da fi

Arewe d 1o the of
a fundamental change 1 reactivity to the effects of a drug as a person gets

older? JE this 15 so the problem becomes enormously complex It 1s rela
tvely simple to examine the performance of pauents of different age
Broups In response to a given quantity of drug 1f one does this 1t 1s ndicu
lously easy to show that the same absolute quantity of drug grven to a baby
produces results quite dafferent from those seen 1n an adult grven the same

'
weignt or body area dilterences due to aging may become minmmuzed or
EEDNE Y -

o wedliul Glierental susceptibihity to the effects of the drug Qb
tavung thys sort of mformaton 11 o
1on 15 really rather difficult, altbough one can
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(less than two fold) 1f one expresses dosige on the bisis of body surfiee
and essentinlly disappears tf one uses body weight 1s 1 basis Unna (1) 1o
observes that vantons 1n mdividual susceptibulity to atropine re hirgen
allage groups

Crwford, Terty and Rourke (20) 1lso necsmulated datz bearing on the
pomnt in question In patents ringing from miucy to 2dulthood they
found that n the case of both sulfrdrzime and aspiriy, blood concentra
tions were directly relted to dostge of drug 1if the drug was gien on the
basts of gruns per square meter of body surfice In these experiments (fig
ures VIIT 2 wind VIII 3) age seemts to have been of no importance whatso-
cver i determunng the esponse It 15 tiue that blood concentritsons of
drug are not necessatly relted to therpentic elfect or toiaty, but these
data at lest give no support to the notion that such things s 1bsorption
distribution, ete of drug are radically dullerent an the age groups repre
sented

Anotlier study of considerible mterest 1s that by Bhiss, Gremer and Gold
(21) Inan earlier paper 1t had been stated that mfts wnd young elnldren
were found to be constderably less susceptsble to the effects of digralis
wdults This finding was an keepmg with the chiniel ampressions of some
climerns but ¢ varinee with the experience of certnn others On 1e
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ents is

examining the data howeser, 1t was found that a straight Iine could be ob

tamed relaung effective dose to what was essentilly the sq‘u:xre ‘root of
body weight All m ptibility previously to age
dsapp d, although there d a s;gmificant dafference 1n sex re

spomse {For those of us who consider sex 2 more interesing and smportant
variable than age these results seem particularly happy)

At this pomnt 1t mnght be adsvssable to re-exammne our problem What 15
the question we are ashing lhes? Are we din the of
a fundamental change m reacuvity to the effects of a drug as a person gets
older? I this 15 so the problem becomes enormously complex It 1s rela
twvely smple to examne the performance of pavents of diffevent age
BYOUPS 10 YESPONSe 10 2 B1ven guantity of drug 1f one does this 1t 1s nidicu
Tosly easy to show that the same absolute quanuty of drug gren to a baby
produces results quite different from those seen tn an adult given the same
quanuty of drug It should also be quite easy to show, m certain instances
that people aged 20 differ in their average response from people aged 60

1t one shults howeser, to adminsstration of drug on the basis of body
weight or body area differences due to aging may become mmmized or

dsop out completely Y suppose a basic point of comparison should be ef
fective receptor site concentration for the dru

g mquestion I a person aged
60 requires twice as much {or half as much) 5 : g

drug concentration at the ze
ceplor site to get 2 gruen effect as 2 person swed a0
fecta® nt —
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(less than two fold) if one expresses dosage on the brsis of body surface
and essentinlly distppears 1f one uses body weight as a basis Unna (1) alsa
observes that yaniations 1n indivadual susceptibility to atropine are large n
Al 1ge groups

Crwlord, Terry and Rourke (20) 1lso accumulated data bearing on the
pomt 1n question In patients ranging from nfancy to 2dulthood, they
found that n the cise of both sulfrdinzine and asprrin, blood concentra
tions were directly relted to dosage of drug if the drug was gren on the
basis of grums per square meter of body surface In these expeniments (fig
ures VIIT 2 and VIII 8) age seems to have been of no importance whatso
ever i determitung the response It 15 true that blood concentrations of
drug are not necess iy related to therpeutic effect or toxicity, but these
data 1t lenst grve no support to the notion that such things s absorption
distribution ete of drug e ridically different i the nge groups repre
sented

Another study of considerable mterest 1s that by Bliss Gremer and Gold
(21) Inan earhier paper, 1t had been stated that nfants wnd young chuldren
were found to be constderibly less susceptible to the effects of digitalss than
adults Tlus finding was in keeping with the clmical mmpressions of some
chiniciwns but at varince with the experience of certun others On re
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g 11172 Relaticn between blood ccncentriion and sulfidinzine dosige n patients
of varying suze Lhe symbols £ vsarfiec arca tingem ths | pure compromise the followmg
age groups O (01 0> s m) mfants O (©) 10sq m) young culdren & (1015
sq m) older chutdren w 1 lolscents + (1 =20 sq m) adutts (Mer Crawford Terry

and Rourke (-0))
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sponse to drugs maeased with age L possible that the me!:m c(’fe:(ll)\) i
dose for a drug sught not change parncularly, but thit the shape ©!
dlose response cunve might be relatisely steep oF relanely fiat '{uo‘r‘k\ni‘rcxglllo
age group Presence of 2 relatnnely flat cune would increase the d . m)c
of defining an opumal dose  for an age group, stnce the extremes (U 1‘ .
who do not react ewily or who overreact) would cover a greater spread O
dosage Such a phenomenon mght explan the deselopment of a fallacous
chimcal mapresston that all aged patients showed mereased (or decreased)
susceptibility to the effects of adrug

Ttmight be worthwlule toTepeat at this powt sht age might prove ta be,
10 many siuations, 1 very minor determinint of drug acuon There 1s ev:
dence for example that seasonal vanations of the response of rats to a
barbiturate my be greater than differences betneen rats of varying ages
a ginen ume of year (23) The toxic cardiovascular effects of a drug in hu
mans ate probably more easily relatable to the state of the heart and biood
sessels than to chronologic age In some situanons, as i the cnse of psy
chosts 1t appers roore unportant how long a patient has been 1l rather
than ko old he1s wn predicting response to a drug ke chlorpromazine or
reserpine {24)

In doung 1 should kike to plead that attempts to correlate age with re
sponse to drugs be considered onls as an iml step i enlarpiny nur voedax

1e Lo autug e question should then smmediately be asked,
Wit does this correlation mean  Such correlations mught be of consider
able mmportance 1 uncovening mformation zbout the diseribution of a
drug wts metabolism excrenon or mode of action

A few words on s pont of correlation mesugation It 1s possible,
s vou know 10 demonstrate an rmverse relationship between the number
of letters 1n the name of 3 month and the ease of purchasing oysters in
1esurants Such a correlation imphes nothing of cause and-effect, but 15
of certain pragmatic usefulness i buying aysters. To sameone \un’)]) ton
cerned with he problems of oyster supply, sich mformation would be
onby 2 starung pont 1n uncotering more mmportant correlations Dr
Wathering s discontent with the hnow ledge that  concoction of 20 o
herbs was assocrazed with velsef of the symptoms of dropsy ». a»d o ox
a‘!;:‘p(i‘t of the imprnance of ashing  What does this cgz’gl:hgnl:;:;::'
T s s e el

m
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make 1 good approxamntion by studying plsma {or plisma water) con
centrations of some drugs

To allustrate the difficulties one can get into by neglecting problems of
distribution 1nd metibolism let us constder the case of 4 drug which 15
localized to a tremendous degree i body f2t although the organ of mterest
m1y actunlly be the heart or the braun On the average s people get older
the percentage of body weight contributed by body fat increases Theiefore
the same individual weighing 150 pounds it the nge of 20 1nd 1t the age of
60 nd given equl xmounts of the swme drug At these two 1ges would be
recerving equal doses on the bsis of body weight or body are1 Yet the
plasma concentritions of the drug 1chieved 1n the two instances would be
quite different A spunous differential reactivity might thus be established
Under these same circumstances 1t might also be possible to muss a real
correl1tion with 1ge If the person at age 60 responded :denucslly (func
tionally) 1s the persort 1t age 20 the knowledge that the oral dose had been
wdentical 1t both times would suggest that the reactnvaty of the mdudual
had not altered with age Yet the difference 1 blood (1nd brun) concen
trations produced by changes in body composition with 1ging should have
produced 1 lesser eflect 1n the G0 year old The fact that 1 lesser effect was
not wchicved would indicate that the renctinty of jus central nervous sys
tem had actunlly tnereased over the years If the 1bove eximples based on
changes m distribution of drugs seem too complen one could deseribe
simtlar difliculties in interpretation of drug responses cused by differences
n drug 1bsorption 1t 20 1nd 60 years of nge

What 1s obviously required 15 1 good deal more work nd 1 good detl
less talk (in and out of print) On the basis of the data presented thus far 1t
seems reasontble to expect that 1t least some of the commonly 1ccepted no
tions 1bout the effects of 1ge on diug responses ue incorrect For example
m studies by keats and Beechier (22) on patients with postoperatine pun
and 1n our own studies on patients with sleeping problems the ncrdence
of untowrd reactions to barbiturates m the nged has certunly been umm
pressive In the Itter experments dealing with several hundred patents
of 11l ages the only retction to batbiturates at 2ll reminiscent of the ype
so frequently described s typicil of the aged was seen after the admunis
tration of secobarbital to 1 17 year old boy If systemntic ritempts e made
1t should be possible to nmnss datr which would 1t lewst allow the empiric
formulttion of cliucally useful dietr 1 specific situations Lyen studies
Drsed on admunistration of 1 set absolute dase to patients of different 1ges
would provide the pricticing physicinn with rules-of thumb which should
mnle for more effective theripeutics

The basic problem remams however of importance both theoreticaily

and practically 1t would be of mterest for exwmple 1f the varabdity i re
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Fig 11114 Concentranon of C*labeled ghane the hemoglobm wsolated from
the gy throa e al sheep through the course of several montha

With your peraussion, 1 should libe to seport an experiment on the question of u:
elfect of the age of the erythrogyte on ats suscepibility to hemolysis by various agend :
1 thus particular case wnmune herolysis This study was carnied out 1n assoqation with
iss Grace \andethoff and Dr Otto Plesaia

In this study the average e span of the sheep erythrocyte was determined by the

admstrarion of C labeled glytine to a sheep and in the first shide (figute VIIT4) we
have plotted the wotope

in the hemoglobm 1solated from the enythroq
through the course of several months The upward slope of the curve represents the 1n
troduction wmto the arculation of cells the labeled lobsn therr sursival

and therr evental disappearance from the arculation

We cn calcolate from this cumie the average hie span of the red cell which 15 of
the order of approvimately 120 days and m this vespect the sheep 1s ke man ot the
dog This curse not only tells us the average hle span of the sheep eryhrogyte, hut 1t
also tells s that the enythroqye 1s not destrorved 1 a Tandom fashion but 15 destroyed as
a funcuion ef age

In order to determine the question of the effect of the age of the erythrocyte on s
susceptibalits 1o immune hemolisis at sarious times during thus expeniment aliquots of
enthroates were remaved and Were subjected to controlled hemotyuc conditions s0
that 23 per cent of the cells would be destroyed

The cclls were mncubated with rabbit antsheep erythrote serum and with guinea
pig complement and i figure L1115 we have plotted the susceptibilits of cels at various
peniods in therr age to such d t the were a completeh random
Phenomenon and the age of the cell dud not have any effect an its susceptibihty o im
mune fysis the points would actually tail all on the zero horicontal hne In effect how
€rer one can obsene that after an imial period of what appears to be diminished re
sistance 1o immune lysis the young adults are then considerably more sesistant 1o such

destruction But then as the cells begin 1o approach the end of their Lfe span at the end
:‘! some thiee (o four months, there 15 a marked ncrease n their suscepnibility to smmune
emolysi.

1 tunk that this study does demonstrate that when a single cell-and we are not
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thus statement It has been conclusnely demonstrated by hundreds of ex

periments that the beating of tom toms will restore the sun 2fter 1 eclipse
o

(25)

SUMMARY

Although chronologic 1ge has been shown to be correlated with response
to drugs mn certun circumstances, such correlation 1s not mesitable nor is
1ts nature predictable At times incrensing 1ge seems to predispose to hyper
rewctvity, at tumes to hyporeactisity, and 1t times seems not to 1ffect the
magmtude of response 1n ny significint way The problems mnvolied m
estrblishing 1nd assessing such correlations are discussed It 1s suggested
that the systemauce collection of data bearing on this pomnt m1y proy 1de
lends for important contributions to our understanding of the fate and ac
tion of drugs

DISCUSSION

Dr Irvine Lontov [New York N Y] Iam grateful for the privilege of partiapating
m this meeting and for the opportunity of discussing Dr Lastgnas very thoughtful
paper

Dr Iasagna has properly mdicated the difficulties of drawing corrclitions between
1ge and response to 1 drug i hs ponted up the mmportance of consulerng the rela
trons of the dosige of a drug to body weight nd to physiological distribution ani
metabolism of the drug Concentration of the drug 4t the receptor site may provide a
basis of comparison m evaluaung responses in different age groups nd yet esen where
the concentration of the drug 2t the 1cceptor stte 1s hnown the cvaluition of the effect
of 1ge on the response to a drug mnght be diffcule or example the cffects of atropme
which mmght be present in wdentical concentrations i the smooth muscle effector sites
m mdnaduals of different ages mught be different because of dafferences m vagal and
sympathetic tone nd such differences 1n tone m1y or may nat be correlted with age

The problem 1s therefore ceitamly 2 very complex one and frale generahizations
may readily prose crroncous

In therapeutic rnges of drugs the differences may be very shght and even if signifl
cant m1y be difficult to define i the context of numerons other reactions which mght
mfluence a particular respense In order to pursue the question of the effect of age on
the response to a drug 1t may be useful to constder the response to lethal and subtethal
doses We nre repeatedly being reminded i our daily experience that the agmg process
docs have n effect on the response to mixmnally stressful stimul Tor example Sugar
Ray Robimson who 15 to compete tonght i the boving ring s only fise years ol ler
now than he was At what was considered the height of his fighting carcer During these
five years the agg process has probably taken same toll The testing of any mdiidual
response 10 A drug or to some other siigle external stunulus may not chat a response
which 15 demonstribly differcnt from that which would have oceurred five years age
and yet the overall response to the maximal stress of a boung match may succeed
cliatng 1 serics of reactions the total effect of which would represent 1 delinute change
from that which was obtamned some yerrs back

Lxpermentat evidence for the cffects of (he agig process on responses to maxumally
stiessful 1gents may be proy ided 1 the microcosm which the red blood cell represents
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Dr, twvisg Lowoos [hew York N 4] May 1 extend my remarks for just 2 mm:mt.
Dr Moore? I regret that there seems to be some msunderstanding and I should like to
11 may

da:‘x:: ;)}:ﬂ:.::ss sa\,syﬂm the enythrocyie 13 a dead cell e 1s correct in the sense that
\he mature enythsocyte cannot reproduce atsclf Withun yecent years however with the
focus of mterest o the metaboltsm of the enythronte on 2ot heip byt be smpressed
with the extsaordinary wetabalic setivaty which this cell undergoes dunng the course
of four after uts Telease snto the penipherat blood

The erythrocte offers an excellent opp: for sudyng the cll duneg sanout
aspects of s hibe and can senve as 2 kand of model svstem which may permit the stuly
of the effects of drugs and of other agents 1 terms of the age of a speafic cell

Even while observing the caution of mot pUng 10 3 from thns p
cell to the whole orgunisia. one may wncover data of fundamental biological umportance
which may be Telesant to the whole organism

Dr. Lours Lustoxa There 1s nothmg more dehghtful for a speaker than 1o give 2
paper and have the discussers fight among themsclves 1 feel a hutle hle an urchan who
anaged 10 meah mio heaven on Tathes shaky grounds i the first place twt Cod with a

shngshot and then snstead of getung spanked sat back and watched two of the arch
angels Gghting
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g THTS Susceptibility of 1ed blood ccfbs from sheep 1t v wrous periads i their 1ge
to destruction by sicubition with Tibbit mtisheep ervthioaite serrm aned wuh guinet
Mg complement

tymg o extrpolate from this to 1 wholc oigmism—is exposed to a maniraily sticssul
stimulus such as that described the age of the cell does plhy an tmporttnt tole i terms
of 115 susceptibihity to such destruction

Wath the daelopment of finer and more extensne mstruments nd techigues it
ny he possible to dunonstiate differences i response to drugs acmmstesed w therd
peutic dasige s D1 Inagna has sud whit s nceded 8 much more work il with
this view I anan complete agreament

Dr Par Wins Naw Yorh N Y] T feel a bit uncomfort thle about what has just
been presented 1s an apparent incompatibihity between two stitaments

I tlunk that D1 London has 1 2 way tetricted his il opposition by saving that
he docs not w it to extrpolite the experience from 1 stngle cell to 1 ognism for
actunlly these are twe dilfaent phonomena heie and they only scem acdited beewse
of the wdentity of the word  aging  that has been emploved to descbe both o f them

I'he use of 1single cell punicutuly 1 senu derd cedl as the red cell iy 151 modcl
of surunnal can only be compared with the dechne of drug respense i the whale or
gwusi afta death Of course we hnow that even after death the heut can still iespond
the muscle can sull respond but the brun cannot I do ot quite see thet the dinge
n response of a surviving ecdl which is gong through kienics of dedine so to speak
can be at a1l uscd 1n mswening the problem of ding response of the sum of the popult
pon which 13 11t 1 stitiony stage

I would like te raise tus simply 15 an example of the cinon one should observe nt
(1ymg to expand from one system ta another system and I am delighted thae Dr Tondon
has really mde that pomnt clear jn s Jast remark




CHAPTER IX

THE GENETICS OF AGING

FRANZ § BALLMANY

One of the notable achies ements of modern mediaine hias been the gr:n‘l)
ugl extension of the average human lsfe span At the same 11ne, ur pro!
feras and respansibilities i this area have necessarily muluphed It sare
markable fact that 1n litele more than two decades, from 1930 to 1953, the
equivalents of mine years—9 1 years, to be exact—were added to the total
\ife expectancy 1 thys country ($) This gam, accomplished duefly by im
proved control over hfeshottening factors, brought the general chance of
survival appreciably dloser to the potential length of life However, the
given increase has not changed the potential e span as such, nor has 1t
sufficiently enhanced our knowledge of the nature and extent of mtnmsic
{ongewity potentials (22)

In general terms, aging has been defined as a gradual loss of abibity to
muntain a constant level of physiologic equilibrium Henee, 1t 15 the
abiity to wathstand the ensuing smpairment of health that determunes
suraval 1o 2n advanced age Thos capatity s known 1o be so yanable
that the many observed differences from one person to another strongly
indcate the of gene lled ph (14, 15) That the
potentiality for a long life dernved from a fortunate combination of health
wonfernng genes, can be modified by adverse hife conditions 1n no way
lessens the significance of this fundamental biologic hypothests.

DIFFERENTIATION OF GENETIC VARIATIONS 1N AGING

Geneteally, a distinetion 55 mwade between the effects of gene-speafic
processes causing premature or other pathologie dusturbrances m the Tast
sector of the human hle gyele and those of general genetic phenomena

which produce duerences mn bastcally positive health and sur wval values
(18) The symptoms observed 1n the first

group of disorders are Iikely to
De the result of one major mutant gene that follows the single facior 1ype
of mhentance

Seen 1n the second group of varwble patterns of adjustment are grada
tans i normal aging potenuals which tesult from the mteraction of sev
exal of many genes and are therefore ascribable to the mululactor or
polygenic mode of inhentance Evtreme vanations determined 1 this
manner {through the a2ccumulation of short life Benes) are apt to prod
desrations from the mean health staros of an aging populauo: \vh‘::ch
gy
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tend to lead to painful experences in interpersonal relationships, gradu
ally osestaning the adaptive defense mechansms

When a psychotic breal, with retbity occurs its symptoms are charac
terzed by the mability to find constructive avenues for releasing anxiety

g d by 3ol 1 changes Euologicall ]\ﬂ\\:\;cl‘,'ll 15 oh{uous

that the causes of such an )} 1 psychoss are ple and al \\‘a‘ys
biliey

include a long lustory of 1

\dmutedly the biochemicat correlates of this deficiency 1n adjustive plas
paty are sull very much 1n need of danfication

SPECIFIC DISORDERS OF THE SEMUM

Sumifar uncertamties exist wath respect o the geneuc aspects of those
pathologic condations which are specific to the pertod of senescence Sufii
cient inf 15 ot even availabl ding the Jeast common and

s Alshemmer s and Jacob

2
most easily recognizable disorders known as Pack
Creutafeidt s dueases Here gross and relatiely arcumsenbed bran le
sions develop so dramatically and prematurely that from a genenc stand
powe 1t would be possible to think m terms of speafic disturbances
produced by the effect of single mutant genes (6 10 18)

Theones of simple dominance of recessiveness haie been adanced not
anly for dhese three speaial types of presenile bran atraphy but also for
essential hypertension and cerebral arteriosclerosss and the total group
of disortlers c1lled semie dementia Howeser histologically vertfied fammly

Fig X2 Generaluzed presenle bram atrophy (Alhermery
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re ehissifitble 25 pathologic Some of these destions my be so clearly
pathologic 15 to be indistingwishable from erther 2 single fctor type of
disturbance or 1 50 called phenocopy (1 nonhereditary sariation simulat
ing the phenotype of 1 mutant gene)

Stidl another group of minus varations n wdjustment to ging 1s due
to gene controlled deficiency states physical or mental wlhich arse be
fore the senescent period but tend madentally to alter the adaptve pls
ticty of 1ging persons In this category wre the major psychoses specific
metabolic or endocrmopatluc disorders and various types of tellectul
subnormiley nd emotional mstability ncluding schizond personnlity
truts compulsie dunking patterns and the hike

PRESFNESCFNT TRAITS AFFECTING AGINCG

Exact genetic mformation 1bout the manner n wlach presenescent
maldjustment ffects adaptability to agimg has yet to be obtuned Longt
tucinnl studies re needed to demonstrate how specific truts tend to cont
plicate or e complicited by the ordinary phenomenn of old age Since
the few studies made 1n this field have been 2clated Iargely to chronologic
rather than biologic age present apprusal of changes due to agmg can be
no moie than 1 gross approximation

It would be duflicult for mstnce to deternune whether complicitions
m the later stages of chronic pathologic conditions such as lyypertension
or hypothyrowdisin use 1n the period of senescence by comcidence ot s
the result of 1 cusl constitutional relwonship In the cise of 1 gene
speatfic underproduction of the thyroid the connecting hnk may be *
distuibance 1 cholesterol metbolism wlich ffects both physical nd
emottonal equilibrium

On the whole the unpact of the senum mny be expected to mtensify
pre existing mlidjustment Old schizophrenies and mental defectnes
tend to detenorite md ilcoholics Almost alw1ys show 1 marked dechne
m tolerince md genernl resistance Sumlarly  pulmonary tuberculosts
scems to hve become more destructive m Iter hie (2)

Regarding emottonal maldjustment which phenomenologicnily falls
nto the myolutional period the relationship between the effect of 1d
vancing brologic age and decliming wdaptabidity 1s demonstrated by persons
distinguished by 1 schizoud type of behwvior pattern: There 1s substanti!
evidence n support of the theory that the schizord personality structure
1s that of 1 heterozygous carrer of the schizophienic genotype with an
indequate degree of general constitution il resistance (12) The presenes
cent traits most commonly associrted with this type are ngidity com
pulsiveness and oversensitnity  \long with the cumulitne emotional
strun ansing from mcrensingly consprcuous signs of aging these truts
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dearly substantiated m Pick s than i Alzhemer s disease The obsenved
morbid ty Tates for the parents and sibs of fected persons are 19 and

68 yer cent in
ease

Pick's disease and 10 and 38 per cent m Alhewmers dis

Virtually nothing 1s known about the gene speafic metabohic disturb
ances that may be at the root of these two types of early bramn atrophy
Conjecturally 1t may be stated that the given disturbances are likely to
differ as much 1n character as do the structural changes produced by them
Tt 15 regrettable that our search for verified twin cuses of either type has
not been successful but Dr Leon Rowin has been good enough to pro
sile some of hus maternl for a bref discussion of the histo pathologic
d ferences observed betneen the two conditions

In Alzhemers disease (fig T\ 1) the atrophy of the brain although
maost pronounced i the temporal and frontal lobes s rather generalized
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datn are sl so scarce n this arex that 1t would seem madvisable to el
nate polygeme modes of nheritnce, even an the Furly well siudied groups
of Alzheimer's ind Pick's disenses According to Sjogren and hus co workers
(21), the theory of A simple dommant mode of inheritance has been more

{___ N - - -
a
i
b

e
M e

l‘n 112 Atrophy of the brun consistent with (a) senescence (age 72) and (1) senile
dementia (age 65-73)



101
“BE GENETICS OF AGING

Fig IX Cirumscribed presemle brain atrophy (Pick)

the atrophy of the brain in Pick s disease (fig I 5) 15 more arcumseribed

and usually most severe i the frontal Jobes The post-central and panetal
regions tend to be better preserved Mic

prcally the cyto arc
of the frontal lobe may show complete disorganizatson (fig IX 6) In this

instance there are scarcely any nene cells lelt and certainly fewer than
it Alzheimer s disease

Using Holzer s method for gha fibers (fig IX7) one finds a marked
cortical glosts a symptom which disinguishes Pick s from Alzhermers
duesse Greatly magmfied 3 yypical cell desembed by Pack (g 1X 8) s
characterized by an eccentric nucleus and a ballooned appearance of the
cellular body

Wuthin the cell body (g 1\ 9) one sees a massive accumulation of
ipid matenal which 15 hughly argentophal in chargcter This finding and
the absence of both semle plaques and neurofibrillary changes are usu
ally sufficent 1o differentiate Pick s from Alzheymers disease In fact the
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On the whole the narrowing of the gyri nd the widening of the suler are
more severe than the common atrophic changes assocrited with the senum
with or without 1 history of 1 senile psychoss (g I\ 2) Microscopteally,
1t cin be seen the the enrly degenerative changes in Alzheimers disease
are quute extreme (fig IN 3) The cyto archrtecture 15 so isorgrmized that
some rens are enurely lacking i nerve cells

Applicition of the silver impreguation methaod discloses an wbundance
of senile plaques, ind typicil neurofibrillary degenerition s seen n the
greatly magmfied cell anserted (fig 1\ 4) Parenthetically 1t mny be noted
that these degenerntive changes are not argentophilic

Compared with the atrophic changes observed 1n Alzhermer’s disease,
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degenerative processes m Pick s disease are so peculinr that genctir\")
they would seem to pont to ¢ very specific metabolic disorder wlic hs
yet to be rdenufied

Much ndditional genetic work 1s 1lso needed 11 those cisonders Iater
Iife 1 which cerebravascular cl anges tre the predommant feature Ob
viously artcriosclerotic symptoms are deyveloped much elier and more
severely by some persons than others nd equrlly varmble 1s the abil ty
to withstnd cercbial damnge (1) Climclly 1t has 1so been established
tht atherosclerosis 15 1 discase m wsell ind not an ordinary concomstant
of aging In fact 1t Ins been suggested by some myesugitors that 1thero
sclerosis may actunlly be two distince diseases the first duc to defects 1
cholesterol metrbolism or circulatory functions the second resulting fron
a breakdown of the structure of the elstic elements mn the medi of
artertes ccompanied by elafcrtion Tl e snercise in deposited calesun
has been shown to be assoctated with 1n ncrease i some uMNo aads
which 1n turn mzy be related to the ction of elstase 1 pancreatc hor
mone (9)

In any cse It1s puticululy 1a the presence of 2 speaflc (hsulrb'mfcé'
m hipd metrbolism (known 1s primary hypercholesterolemr) that 1 I
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Frg 1X20 Dygotic twins at the ages of

2Wand 78
one-Lgg twins are T {y more p d, frequendly wn spite of very
different The obsetved extend to physieal and
mental ugns of aging soawl ad 1 perk

and
s tare of declme The comparates e histories of teo by ()xcal ten pas Teay
help 1o Mustrate this pownt

The twin brothers an figure 1X 0 belony 1n the senes of tho-egy pairs with very
110 lar} fe condettions Reared on 2 farmt they ateended a roval school together and wben
became prosperous farmers in the same district. When they weré wn thawr easly thirtes
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Fig I\.9 Accumulation of argentophilic Iipid material in Prck s d serse

mulial trend 15 found toward such pathologie conditions as coronary A
tery disense essentinl hypertenston and cerebral rteniosclerosis (7 25)
Some myestigators regard dominant genotypes as the cruse not only ofa
spectfic predisposition to cerebral artersosclerosts but also of its prrticular
Iochization and frequent combination with nephrosclerosis (23) How
ever despite the present evidence for 1 gene specific metabolic error being
the basic cause of hypertensne disease many of the etiologic aspects of
thus serous ffliction of the 1gmg are sull unsolved

Cqually doubtful 1s the theory that the total group of semie dementis
may be due to the effect of 1 dominant genotype of low penetrance &5
19) Either one or two dommnnt genes hue been assumed to be mvolved
one controlling longevity and one producing the pathologic changes 1550
crated with semle dementin According to the results of our study of 1§
ing twin family umts semle psychoses scem more tdequately expluned
by an age speaific mtensificition of longexistng but mmor deficiencies
1 generl emotional adjustment than by 1 single genetic factor cusig
a speafic type of psychopathology Tlus theory mmphes that the genctic
components n the etology of 1 semle psychosts consist of po]}gcmc:lll)
determined varitions 1 age susceptible peisontlity truts 1 generally re
duced level of adaptne plstiaty and those gene spectfic iochenuical
phenomen~ controlling growth and dechine

GENLRAL HEALTH AND LONGEVITY POTLNTIALS

Graded dhifferences 1n general aging and longesity potentinls have been
demonstrated by famuly statistics (5 8 11 20) 1s well s by twin studies
(16 17 28) and are most certunly polygenic in ongin Longitudinal twin
data show that compared to the himuted degrees of suntlnity between

two-cgg twins or ordinary sibs 2l measurible similarities between 1gIng
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TABLE IN1
Brenmsal mean snira pasr Iife span diferences wn samie sexed fumn pasrs 076 60
‘ Mamber of Same-Sexed Lotea Yaur gﬂs&.&a‘gg‘mm
S e R — S,
Aigors | Bothdeweased | ale | Female | Total
)
369
1948 231 32 a6 194
oo 190 4 (5] 419 32 367
1952 513 16 407 | 07 357
1954 513 78 07 | 316 | 360°
Duzygotic 1948 696 36 @1 613 183
" 1950 10711 0 91 632 718
1952 1226 86 91 69 5* 3T
1924 1226 102 69 5* ™1 74 6%t
*§ gruficant at 19 level

 All opposite sexcd paits over 60 106 0 months

one 15 maintaiung 2 stable home hie m a suburban community where he 15 sull actne
ava cemetery worker The athet nexthet works any longer ror does he have 2 home of
tus own For 40 years be has been separated from his wife for whose sake he had changed
husreligion

“evertheless both twins are 1 good physical health and bhsskulty unawase of ther
equally advanced state of semle deteroration In the last seven years their digit symbol
scores have declined at 2 s mlaf rate from 13 to 2 and from 11 to 1 Interesungly enough
even the m stakes they make 1n substituting symbols for digits are precssely the same

In line with clinical and psychologic observations, it 15 shown by com
pative datz on the [ength of life of senescent twins (table IX 1) that
basic vatiations n the human life span depend on gene specific health
and longevity potentials In those pairs of our sample where both twins
died after age G0 the mean intra pair life span difference continues to be
much smaller 1n one-egg than 1n twoegg pairs The present total mean
ifference vauies from 360 months m the one-egg group to 74 6 months
in the twoegg group of the same sex, and to 1060 months 1 dizygouc
pawrs of opposite sex In same sexed pairs, thus difference 15 about the same
for both sexes despute the shorter life span of the male It may also be
mentioned that one-gg twin partners are more than twice as stmlar 1n
causes of death as two-egg pairs of the same or opposite sex

The genespeafic basis of longevity and general health potentials mn
old age 1 confirmed by a companison of the life spans of the sib li
senescent twin index cases wath those of their parents (table IX "SI 'sl'l(:
l’l!)\c(:\l striking result of thus analysis 1s the evidence for adirect relan‘;)onshxe

ween patental ige and the life span of the offspring The effect o};
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Frg 1N 11 Monosygone tsms at the 1ges of 25 70 and 78

each married a local girl and each had one daughter However despite the similanty
of their lnves they developed Fither disparate personalitics and patterns of 1ging

The yonnger looking tsun on the Jefr described as prankish exatable and somewhat
extravagant complawed of ill pealth for thirty yewrs before reunng at age 70 The
other twin who still runs his faym on lus own has 1ways been phad fmgal nd selt
suflicient He takes pride i never having seen 1 doctor exeept for an appendectony

As to general intelligence this twin has muntaned a tvo pomt whantage over s
brother with vocabulary scores of 23 and 22 at the ages of 71 and 78 But i this period
of seven years hie has detenorited fiom 2 score of 63 to 90 on the tapping test and from
25 to 17 on the digit symbol festr The corresponding decline i the twin wath the slower
aging patterns h1s been only from 78 10 67 and fiom 27 to 21 respectuvely

The one egg thins 1 Fguse IN 11 on the other hand are stll remarkably alike both
physically and mentally although therr fortunes have differed considerably Both were
employed in factorics marnied 4t 1 young age and fathered sx ehildien exch At 78

t The psychometric data of this longutudinal test serics have heen obtamed by a teun
consisting of Dr Famgold Jiruik Mr Arthur Falek and Mr Michacl Rlaber The de
tafled results will soon be published elsewhere
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pro ol ng T am no genet ast ¢ ther by educat on of by ancl nat on an'd I feel 1;:22:
Kaflmans s paper shoutd be d scussed from two pants of i or rather 10 p
thetheore caland U € pract cal

fromd e fstpontofye IfindtlatDr hallmann has presented a comprel ens ve
and scient fically well documented statement of the scope of present day hnowledge con
cen g the role played by geact ¢ n the process of aging Hsrevic of the ] erature
and the resulis of b 's awn  miportant contnabut oos lead b m 10 conclus ons \h ch mse
fac 25 U ey relate to the saence of genet s APpear to Me to be both h ghly val dani
togrcal and I can find noth ng w th wh ch 1 disagree or any th ng that I can add te that
a pect of bus conte Lution

16 we evalua € Dr hallmanas paper n the I ght of the present conference ho ever
the questwon at ses as 1o what heanng is find ngs hate on the problems ol at ate ca
coun ered an th s per od of 1fe and to what extent genet ¢ factors 1 teract v th 1fe
¢ U2 ans n the development of the d sorders of old age It scems to me that 1 € are
Taced e ¢ w th three ma n 1ssues first the factors that determ ne the span of | fe both
\n the spec e 35 2 whale and te nd  duals second, the factors that determ ne the sur

at potent al ty of eacl individual w th n his spectfic span of 1 fe and Fnatly tte fac
tors that determ ne the velau e adequacy of adyustment w th n tte penod of survival

€ah ad ydual

1th ok that we can qu te read ly agree wth D Kallmann t at msofar g3 the span
of 1fc 1s concemed € 1s probably pr manly determ ned by genet ¢ factors but I v on ler
wle her we at th s conference are part cularly concerned v uth that quest on unless some
of shaegeambtoy tods over an ehn T of 1 fe that could res der us ymmortal or
acany rale nerease our span of Hfe wh ek Tiake ¢ Gom 1 hat I f & m the | terature

has 1ot bren  creased s nce the days of C cero when he wrote b s De Sencctute
Weare much m 4~

chances are of rea
wi niatpero
ol tat fwes apu Orart s Ume (and i v ew of 1 hat we heard earl er 1y

1 s confesen € about the prolongat on of the 1 fe of rats ¢ sounds poss hle) ta wncrease
Yespan of | fe 1 would sa that we would akso tacrcase tf € complex ty of the problem
that we are concerned  th today

bn

aby

s w 4 du SPEdks S oW 3bout guven a certam span ot t o
I:‘:‘]‘]: our chances of survnal and veach ng as near te ce ! ng of the span Ef easy

n some cises
3 tdemis anfect o

0w s UegenTat & diseases ete how
onan ireatn ent.

In denally 1 am glad T bad the o
PPOTLIN 1y (o he:
natena) proscnted here 35 HOt ma 1sle 1o me at ;hcz:mmc DT o e ot e
o e € when I Tece ved the first

4 putent als tor
these can be affected both, by preven

bel eve that s hered 1ar ly detera ned but thys
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TABIE I\ 2
Effect of porentsl age on srean Nife spans of senescent duans ond Ve sblngt
“Mother D ed Fatber D ed Both Parents D el
N R N
Male 558|588[506(563|572[602]518|612][614°
Temale 618 (640|6641630|683 (653621 617][668"
Total 585[598)621(3585/600|615]/559(594|69
* Life y of the general popul born in 1900 males 482 years females 511
years

parental 1ge 15 independent of sex differences and expresses itself 1 the
hfe spans of both sons nd daughters rrespective of whether the ages
reached 1t death by the parents e considered indisadually or cogether
The comparitnvely hughest mem age levels were attuned by twin mdex
sthshups when an age of 70 years and over w1s reached by the mother nlone
or by the father alone, or by both parents There 15 no evidence lor the
operition of 1 sex linked factor m the inhentnce of general longevity
potentnls

LONGLUSIONS

Based on these findings the effects of genetic factors n g M1y be
summarized s follows

Genetic varrtions 1 adjustment to aging may 2rise from gene speeific
truts manifested before senescence but susceptible to 1ts overstruning
effect or from specific metabolic dysfunctions peculiar to the senmm or
from graded differences i generil health and survnal salues Much au
ditronl research 15 needed 1n =l three categories

Stnce genetic phenomenn are the cause of many indwidol differences
1 the degree of agng 1t 15 inudvisable to approach gerntric problems with
the preconcerved notion that the 2djustive difficulties of the aged are more
ar less the same for a1l persons and thus conduene to management by
stercotyped methods

Thologic {1ctars advantageous to adyustment to aging nclude healthy
and longesous parents the eflicacions use of genetic potentrthties for
ph)sxc’ll and mental health throughont hfe and the establishment of ade
quate emotional adjustment before senescence

DISCUSSION

Dr WILLIAM MaLavup [Boston Mass] Tl e hin 1 invitation to me to opon tleds
cussion of this paper was highl) flattering Lut At the same time abo sorieytat anx ety
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[ have studsed both an the Wterature and i our own matenal showed that 1 most of
the Alzhetmer cases there were no ind, s of hereditary infh and none of them
madentily, occurred in monozygotic twins

At the same time at would be miportant to consider how we can systematcilly pre
vent the occurrence of adverse hic sttuations VWhat to my mind s cyen more mmportant
from a practical point of view 1s the considerrtion of the third assue namely gnena
certyn length of tune of actunl survival what are the chances of 1 well adjusted 1 fean!
one which can be 1endered more sauisfactory both to the mdn idutd nd to society®

These as 1 have pomted out in my own presentation ewrher today are much more
dependent upon social orgamzation and hife experiences than they are upon genetic
factors and agam I would like to state that when we consider the present problem dat
1s posited by the giadually increasmg number of older citizens 1t 1s here thit we must
Took for a program that will enable people not only to suryise but lso withm Qose
Tinuts, to lead a comfortable and useful hife

RLICRENCLS

1 AbLerssrrc D Parers A D anp Boss E P Genetics of atherscleross J A M A
141 216 1919

2 Cnwrs A D anpLenzs ¥ Development of pulimonasy tuberculosts m persons oter
forty Cenatnies 6 50 191

3 Cressert A\ Lereditanict) della demenza semle Bolt Soc Ital Mol Sperim 3
200 1948

t Dept Health 1ducation nd Wellare Abndged hfe ¢ables U S 103 In ofaal
Reports of Nanonat Office of Vital Stausties vty Stitistics Sprond Reg ot Aol
42 p 211 1935

5 DusLiv L LoTha A AnD SrieceLMan M Length of Life New Yoik Ronal | Press
19,3

6 Fssov Morzr T A famly with Alsheimers disease Acta psychint Rbh 24 238
1916

7 1mEDMANN Rosenvan, R L anb Bases § O Deranged cholesterol metabolism
and 1ts possible relationshup to human atherosclerosis a review ) Caonte! 10
60 1905

8 GIAnFERRARI L Longevith ed Ereditd In Genetica Medica {edd by I Cedda) Rome
Gregorio Mendel Institute 19 19,4

9 Grass B Anitomical and biochemical aspects of heredity n reference to athero

scleross In Natemal Academy of Scaences Publ 338 7-13 Matiowal Research
Counal 19,%

10 Jacor H Piknoscit ¥ anp Srrune H o Die erbliche Form der Creutzleldt
Jakob schen hrnkhewt (Cumihie Backer) Arch Psychtat 187 6 3 1950

11 Jaravisto I Juhentwce of longevity accordimg to Dk and Sweduh genetlo
gles Aun \led Int Fenmae 40 .63 1951

12 hattaann 1 ] The genehic aspeets of mental disorders m the aging J Hered 43
89 1952 ,

13 hataans 1} Heruhity in et 1od Mentil Disordes \ew York W W \otton
1933 e

14 Rativans T ] Cenetic Aspects of Mental Disorders i Later [ ife Chapter in Men

(al Disorders n Later Tife 2nd Td o by O ] haphin Stanford Stanford U

35
versity Press 1955
kul\(z\\ ] vsanie Boass burs v Compartne Daroon Lengenn and



13
AND ACING
OCY OF MENTAL DISORDERS
EPIDEMIOLY o0
Rl o St s B et A |
| 900
900}~ MENTAL DISEASES OF SENIUM
-18a0
800
~1700
700}~ INVOLUTIONAL PSYGHOSES
&co
2 SO0 MANIC DEPRESSIVE PSYCHOSES
14
v
<
3 500} e~ vanusems 500
2 [}
o , )
2
Z  a00}
3 L}
3 I4
; .
G 300 .
o
s .
o 200 - L ‘ ,
g »
o ' P
- p )
¥ . :
< "
c U4

"uNDER 18- 20 25. 30- -
13

AGE IN YEARS
FE AL Res demt
TN disease Catfors

90

40- 45
924 29 34 39 4y 4

Pabent rates for select

™3 Lowsun Michigan

AMAILABLE D ATA

o

50- 85 60- €5 yoanp
34 59 64 g9

OvER

ed disgnoges by age state hospuats for
braska Obio Pennsshvanga Virgng

* 4 SLUNS the rate of resident



CHAPTLR X

EPIDEMIOLOGY OT MLNTAL DISORDELRS
AND AGING

LRNLST M CRUENBERG

THE PROBLLMS

Liforts to undeistand the relation between the occurrence of mental
disorders and ~ging lead us to seek answers to certun questions 1) Whut
kinds of mental disorders occur more frequently umong older people
thain 1mong younger people? 2) What kinds of mental disorders occur
most frequently among older people? 8) What 15 the durtion of exch?
Wt s the course of each? 1) Under what conditions does eaclt occur
more frequently ind under what conditions less frequently? Such mforma
tion would give us 4 sound basis for eviuatmg hypotheses regirding
causes derived from chinienl social and psychologic theory and for plhn
mng prcwcn[nc prognms

At your Comnussion s request I have reviewed the Iiterature reles mt to
these questions  This review lins led me to three conclusions 1 will state
these conclusions and then briefly review the evidence on which they e
based

1 Ansuers to these questions ¢ be obtuned by systematie 1pphet
tons of estiblished techmiques for simphng populitions for locatng
cases nd for mnlyzang datn

2 Tor data to provide wswers to these questrons three ssumptions
must be nouded in plinmng nd conducting mvesugations Tirst, p1
uents who come to medical attention cannot be regrrded s completely
representitive of those who e 11l 1his 1s obviously true where medical
facilities re primatnne but 1t 15 also true where medical fiethzes are 1l
vanced Second no assumption can be made regirding the duration of any
personility disorders stce this 15 one of the chractersstics which s un
known Third patterns of occurrence by 1ge of v irrous personility dis
orders cunnot be assumed smee we wish to gun mformation on this
q\lcsuon

3 Despute the simphicty of these three stitements no studies done to
date on the Lpldcmmlog) ol ment il disorders and agmg hve been linuted
by these constdertttons They have been directed it other questions md
therr datt do not answer the questions we 1re shing

112



EPIDEMIOLOGY OF MENTAL DISORDERS AND AGING 115

patients 1n mental hospitals for each age The prevalence of hospataliza
tion 5o to speah Tises until age 60 for each diagnostic group except the
diseases of the sentum and the decline alter that age as mdicated by the
tapering 15 mamnly due to other psychoses Dr hramers second chart
(fg ™ 2) shows that 1n the Unuted States as 2 whole first admission rates
1o mental hospitals for all diagnostic groups falls after age 50 except for
mental diseases of the senium where the rise 15 sharp after 60

However 1f we examine the first admission rates for persons over 65 by
states (g X 3) we see an enormous variation Regional chauvimsts might
claim that high admussion rates are a sign of lugh avilization as refiected
1 the provision of hosprtal facilities Although such an argument would
be open to question I shall not attempt to refute 1t as 1t supports my
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years when first admussion rates for older people were less than for mud
e sged people Howeser in recent years the first avtack first admission
s m kngling hase dechined more 1n older people thin 1n younger
free ple

Such phenomena suggest strongly that mental hospital admssion rates
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entire hospital system or not reporting data by age m any of these yens were excluded

thess that mental hospitals are used differently in different times and
places It m1y be scen that, while most states showed an mcrese m first
admission rates for elderly persons, the amount of merease varied greatly
and some states had decreases in first admission rates 1 his 1s shown morc
clearly on figure X 1

Turther evidence 15 malable on this pomt Figure X 5 shous severil
age curves for mental hospital admussions “They are not strictly compr
Wle, but T wish to show you the difference 1 shpe of the curves and the
ifferent ways they move as age increwses To facilitate this, T hne put
the vertical ases on 1 logarithne seale so that the slopes in the curves be
tween any thwo ages represent the same proportional change in fm(‘s It
1s to be noted 1n the Jower graph that agng ts associated with rising ﬁ.m
adnussion rates i Massachusetts m recent years in contrist to earlier



119
CING
PDEAIOLOGY OF MENTAL DISORDERS AND A

NORWAY ~

oo

i
.

]
[
4
&
v
b
H
F
3
3
i
¥
[

~
A\ Formosa®

o o 20 30 ac 50 6o T o
A G &

Fg X6 Allmental disorders prevalence

1t we now look at some of the data which are available regarding the
neuroses we ot thiree surveys which report neuroses by age so that age
speafic presalence curves may be prepared These are shown m figute
\3 The Eastern Health Distnct studies show an interesting bunodal
cune Dr Bremer s study, based on fise years of ntimate expenence as
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reflect not only the distribution of disease but also changing patterns of
use of medical ficilities as well There 1s other evidence that the distribu
tion of mental disorders 1n v populition 15 reflected mn 1 peculirly dis
torted way by hospital experience Hence to detenmine whit kind of
mental healch problems occur more commonly with age we will hue to
look t other sources of datn 1n 1ddition to hospital records

A number of studies hive been done which bring together the knowl
edge of il the service ngencies 1 1 community and tike 1ccount of 2ll
professional sources of mformation bout mental disorders m 1 populy
tion Outstanding 1mong these hive been the pioncering Baltimore kst
ern Health District studies by Lemkan, Tietze wnd Cooper wd the Roth
and Luton stuches i Tennessee Therr findings for 1l mental disorders
are shown 1n figure X6 It may be seen that in Tennessee pres lence
counts level off with ge while the Eastern Health District counts drop
sharply with age How 15 1t possible to account for this diflerence® My
possible explanations spring to nund but there 15 no way 1 can think of
to exclude the possibility that igencies m Baltimore and agencies
rural Tennessce differ 1 the way they relate to cfferent nge groups
Another extmple of studies wluch rely on the reports of agencies wd pro
fessional persons m the communsty are three which searched for ment1l
defictency by this method Although they differ m locale and m detuls of
method they shire 1n common cise findigs thiough reports of proles
stonal agencies Tigure \ 7 shows these three curves 1 the Eastern Health
District 1n 1 district of Lngland (The Woods report) and m Syrwane
New York The only one which 1s complete 1s fu s age groups 18 con
cerned 15 the Eastern Health Distract study T want to draw your ttentiont
to 1t particularly because 1t shows the sharp peak it around 11 yeurs of
age Tt drops about 80 per cent 1n the next ten yers How ¢ thus pre
cipitous drop 1n the prevnlence of mental retardation m 1 population be
accounted for? Agun many possibihittes spring to nund but one cannot
exclude the possibility that our agencies are not 1s 1w e of retardation
1 adults s they e 1 children ! Hence 1f we wish to kiow what effect
rge has on the occurience of sometlung hike mental retardation we cnnot
rely on agencies 1y more than we cn on medical frethities to gnve 3 prcturc
equally good for a1l age groups

1t 15 considerttions such 1s these wlich lead to my first preciution Jhe
cannot assume that the patients who come to medical attention (or to the
attention of other social agencies) are completely representative of those
who are il

T Thys docs not exclude the posubihizy that intellectual abit 1y may mise with age a i

in licated by Lorges data posubly this is more respens Te for the dechine than ageney

inconststency
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ing the same phenomenon would lead us to lend some credence to this ob
servation It should be noted that Dr Linss study did not define a case of
psychoneurosts as one which occurred for the first ime durmg the period
of obsersatton but made use of the data available from all sources of
formation regardless of date of onset Hence as with mental defictency
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the only plysician sn 2 northern Norwegian fishing villge during the
German occupition did not wdenufy any children as neurotic Dr Imns
sery wterestng study i Formost found - lower Ievel of neuroses than

curoses after 50 de

Qd the other tvo In all three the presalence of n
ed to earlier years of ife T hiree independent studics show

chined as compr
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1ng the szme phenomenan would lead us to lend some credence to this ob
senation It should be noted that Dr Lins study did not define a case of
psychoneurosss as one which occurred fos the first ime during the penod
of obserraion but made use of the data available from all sources of in
formation regardless of date of onsec Hence as with mental defictency
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the only physician m a northern Norwegmnn fishing villhge during 1h'c
Germian occupation, did not identify any chuldren as neurotic Dr Iwm’s
very mteresting study 1n Formosa found 1 lower level of neuroses than
dd the other two In all hree the prevalence of neuroses after 50 de
clined as compred to earher years of hife Three dependent studies show
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one would have expected an accumulating prevalence rate with 1ge as a
person spends more and more of his Iife 1n 1 community 1nd 1s more mnd
more likely to come under obsersatron Tlus curve n fact represents 2
sort of cumultive mcerdence regardless more or less of whether recovery
lhnd occurred or not theoretically attenuated only by mortality nd emigr
tion From the shipe of these curves nd fiom the shape of the presous
curves on mental deficiency 1t 15 clear that we are not ]usnﬁcd m miking
any assumptions regarding durition There s 1 dechine with age which
strongly suggests spontaneous recovery 1n 1 large proportion of cises

Figure \ 9 places five surveys 1o juxtaposition in 1 manner simlar to the
enrlier figures Here we re 1ttempting to portray =il psychoses by 1g¢
group The Lastern Health District shows 1 stexdily rising line with nge
“The Norwegin and Formostn studies show rregularttes m spate of the
fact that they tre attempts 1t cumulatne ncidence throughout the per
sons hfetime The next to the top curve shows the results of 2 surey (by
Sheldon i Ingland) of elderly persons with  definite mental fulure
The top line shows the preliminary results of 1 survey 1 1 part of Syrcuse
by the New York State Deparument of Mental Hygiene s Community Men
tal Health Research Umit showing the prevalence of those who were
thought to be it the time of interview s disordered as the least cisordered
persons m the mental hospitals

Wlile ~ll of the lines on these curves represent hinds of prCHIC"“‘
they represent different kinds The English study nd the Syricuse study
were based on the prevalence of personality disorder present 1t the uime of
the study The other three investigrtions 1shed whether the persons who
were 1n the roster were psychotic persons with less precise spealication of
the time of prevalence Obviously if we assume that cveryone w ho hns 1
psychosis will be 1 psychotic person the rest of Ins life and we count
people 1s psychotic whether they hve recovered or not we cmnot find
out what proportion have recovered n fict Nor will we eser learn 1)
thing definite 1bout the durition of the illnesses we are studymng Hence
when identifying cases assumptions regarding the duration of particular
mental disorders must be avorded

The datn on rtertosclerotic ind semile psychoses present 1 specinl ad
ditional difficulty This ias to do with assumptrons regarding the 15¢ of
onset of these syndromes Some nvestigators 1cturlly mclude 1ge 15 2
criterion 1n mking a dingnosis Another difficulty arses from our con
fusion of rcute and chronic brun syndromes The data avatlable mdicate
that such states as neurosis manic depressise psychosis nd mental de
ficiency decline wath advanaing age Is this the case or have we simply fuled
to recognize them 1n older people who may hase some signs of arterio
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snust be evaluated more crucally to see if they 3PPI)’§?‘:‘HY ::u}::‘;}:)): :;i
ifferent ages The presence of some arterioscleronc C: E:SS e de
taken to predude the possible existence of drug psycho:

If change of memory or grasp or €mo-
presstons or conversion hystenas 8 > mormal for
tional labihity with age are to be studied such descriptions 2

t be forgotten

=g€T o”;‘:‘m dema‘?"g assumptions regarding the durauon of dxsoxdders m
formation from the past must be carefully separated In such studies 1t hxs
ot reasonable to look more closely at the mental status of a person who
15 known to have been m a mental hospital thirty years ago than at the
mental status of 2 person who 15 known to have run 2 business success
fully all through hus adult life More evidence of personality dssorder can
aluays be found by looking more imtensely but we will never find out
whether mn fact those who were m hospital thirty years ago are more dis-
turbed than those who were not unless we bar the use of such information
mgathering our data

What kinds of mental disorder occur more frequently among older
people> To answer this question studies are needed which observe the
three precautions outlined We wish to know what disorders are more
Iikely to have their onset in old age To find this out we would like to know
the rate of occurrence of new cases per year for each age group Except
for the hosputal statistics mone of the data aited relates to this question
The surveys which have been done all ask what proportion of the popula
tion at exch age now has this condrtion this 1s called prevalence Presa
lence fyures parucnlatly for chromic slnesses are useful planning
treatment and rehabilitation services but they are of Litle value w under
standing which conditions favor the onset of mental 1llnesses and which
¢ nduons favor their presention For that purpose we must have ma
dence data The data cued ndicate that the prevalence of psychoses nises
matkedls with age Some of the surveys ndicate the prevalence of persons
Psychoic at the ume of the survey or psychotic any time prior to the sur
ey lowever the two most recent ones yelding sumilar nising curves
listed only those who v ere mentally 11l at the tme of the suney

In spite of the fact that none of the studies described 15 satisfactory
::‘E ::":“‘S‘I:K‘ nﬂ“»cbrls to the questions asked each criterion 1s met by at
teally k;l‘ (Table 1) Hence 1t PLOper to conclude that 1t 15 prac

Possible to abtain reliable information on the mnadence of varous

mental disorders in relationship to o

he process of aging The basic tech
nmques for (et} study have been worked out and manv of the s he
sueshasealren ! hen

mation s desiy
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COMMENTS

Since the populition under tretment for 2 gnen disorder cannot be
tiken 15 representatne of the total populition with that disorder con
clusions 1egrdmg the distribution of illness i the populition canmot be
made from such datn This applies particularly to conclustons 1egrding
the relative rtes 1t which new cises occur in the populition wd to
conclusions 1egrrding the duration of illness 1n those who do not come to
trentment Of coutse much of benefit can be lenned by studying persons
under treatment or example Redlich 1rd Hollingshetd s studies hue
brought out some nteresting f1cts 1bout pruents under treatment Tol
lock and Malberg have shown some mportmt tie tiends nd other
charctersstics m pactents m meeerl hospitals Goldhamer and ashall
have shown that first wdmussions to mental hospitals with psychosss hme
not risen for younger people m \Massachusetts during the st hundred
yeus but that there hns been 1 marked rise m the first admission rates for
older people Mewnwhile Aubrey I ewss s shown that first attrek first ad
misston rtes for older peopic fell i Lngland from around 1910 to the
mud 19305 All these studies wre of definite value but they cnuot tell us
whether our elderly populition actually 1s suffering from neuroses Jess
frequently than people 1n the nuddle years of hife

The early field studies 1n ment il disease have left us 2 tmeless heritage
The earhiest field studies were based on theories reguding the genetic
ongin of varous mental disowders Quite properly populitions were s¢
lected by fumily relruonships to determine whether 1 gien mduidul
had ever manlested the disorders being studied While recogmaimg 1ges
of most Iikely mamfestiton the myesugron wis concerned basically
with whether each puuculir configurition of gene makeup was 50
crated with manifestations of disordets at any age It was chercfore 1e1s0n
able to report the proportion of the populations whuh hal at any ume
manfested the disorders under study However the viewpomt of these
earlier studies scems to some extent to hnve become fised Surveys shing
other questions contun too htde nformtion about age of onsct durt
ton remusstons and so forth By treiting mental dwsorders 1s Iifetime
charctersstics of the indnadual sight s lost of the fhudity of mentad hfe
of the 1cute short Ined disorders the remittng patterns nd so forth Ths
heritage of timelessness must be given up i order to learn more thout the
eprdenuology of mental disorders and ging I allnesses are to be defined
without reference to age certun craterry properly wsed an clineal wotk
must be abandoned i field research For example we cannot include prog
ress 1 school work 1s 1 critenon for defining mentl deficiency simce
school work 15 not expected of people of all ages Tests for mtelligence
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were designed to answer We forget that when we attempt to answ er these questions from
These data.

“The menus of Dr Gruenbesg’s paper, I think, lie 1n several other areas as wdlm ':g
fost and the mest 1mportant 3 thyy the examunatian of the wmphat ﬂ”“’:PU"smdm
the po nung out of the imphat questions which are buried 1n the design : our <
1n this area This 13 very seldom done and it particulasly 1s very seldom done prior
embarking upon such studies £ ot

1 think that he abo brought to the fore perhaps by implicaon a series of of e
\mportant arcas which 1n actuahty hare been commented on by several of the speakers
and discussants 10 the easlier part of this afternoons session I had also thought that
¥ nce some of thtse pownts had been made so excellently earber, 1 would ndeed tres
pass on your ume if 1 did other than merely acknowledge their importance

Out sturdies of epudemiology have not deatt with the quesnon of what the conditions
are which encourage a state of mental health and what the conditions are which tend to
desclop this diorder Ve have picked generally speaking the end product the speafic
smdrome and related that to certamn other gross charactenstcs of the same populsuon

We hase been unable a3 Dr Gruenberg has powted out to wnterpret the findings of
our stud es T am not now raising the question of the stability of the statisues of this
patticular study Regardless of the stability of those statistics our interpretations are not
‘based upon the imporiant assue of the context within which the disease developed and
the context within which the diagnosis 1s made

Tt s posaible for example that ane of the difierences between the findingy of the
Eastem Health Study and others has something 1o do with wssues like thus Is 1t possible
Perbaps that 1n these instances where lower incidences were found we would atso find
an attendant phenomenion the deselopment of Jarger families more extended lun, and
acceptande of ihe 1dea of age among the population and potentaally of course also
3among the saentific population” The former would set the environment context for
develoy ment of this disorder and the second the professional would set the context for
collecting the behavior winch would be treated as diagnostic clues

1 would 1 Le o add to the pleas which are wmphicit 1n Dr Gruenbergs precastion two
244 tonal oncs one for studies of Teatat health and mental disorder 2 they oeeur ™
therr natural bab tat. Only sn this fashion wnll we be able to describe the inadence 25
‘:‘l"l‘:‘:‘(‘“‘:“d:‘l;’:‘n“‘;‘"e wang the distnction that Dr Gruenberg has made as well
wental 1 ealth or “mc; ‘:’ﬂl itions both personal and environmental which facilitate
ol it I may use the same word an this context facihitate mental

h’ll non lhn‘[: nt that the studies Dy Gruenberg has refersed to 1n hus Paper are per
haps gong ta ! elpful as they concem the retum to the commumity of recovered cases
fom 2 Mental Fosp 1eal Followup data are MApOrtans in thar fhe & -

Vourly d agnosed persons relate to the rev, .o

ment, We mav then begin to gather some

content determines the deselopment of symp
L gt ummarize two ol MY OWN remaras & u e w )
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TABLE X1
Relationshsp of selected studses to certasn we tknesses
Confned To]  Assumes Assumes Frclules L]
Sevice | Indefmte | Ase of Some Presalence
Cases Duration Onset Ages = Inexden ¢
1 Lemkau ef al (6-8) Yes No No Mo P
2 Bremer (1) No ? ? No P
3 Syracuse Ment Ret (2) Yes No No Yes P
4 Syracuse Aged No No No les r
5 Kramer’s Hospital Ad
mission Rates Yes No No No 1
6 Hollingshead and Red
lich (5) Yes No No Yes P
7 FEaton and Wal (3) No les ? No | Comulatne
8 Sheldon (14) No No No Yes P
9 Lewss (9) o Yes No No les 1
10 Goldhamer and Marshall
4) Yes No No No I
11 Desired study No No No No 1

15 willing to pay the price for tlus information We must learn to sk the
night questions and hae the pauence nd fortitude to use the night tech
niques 1 seeking answers

Today we cn only express opimons regarding the mechnsms by
which mental disorders occur ind mught be prevented Tomorrow, if we
do proper field studies and forego our heritnge of timelessness, we M7y
be able to give more defintte answers to such questions

DISCUSSION

Dr Saeeeast I' Henry (Chicago HI] Itas indeed a special privifege not merely to be
able to discuss Dr Grucnbergs paper but also to discorer that 1y tigoted or ovef
exaggerited remarks that I choose to make may not be contradicted by my audicnee since
I have discorered that I'shall not only open but close the discussion

It 15 always 2 temptation for a psychologist to attempt to diagnosc the personality
of an author from lus published or in thus case spoken nord In reading the paper of
Dr Gruenberg before this presentation I came to the conelusion that Dr € ruenberg
was 1 spite of lus pleasant apperance 2 pessumist that he had reviened a world of
important work and concluded that enc could draw no conclus ons from 1t 1le drew
attention to the madequacy of medical facilities nto which a great deal of tine and
money had gone and similarly called 1nto question the adequacy of ather social agenaes
nto which similar amounts of extensive cffort had been put

Upon more prolonged reflecton however I changed my munl 1 think Dr Gruenberg

1y ddo net examne our
¢ aic asking about the
. « <which Dr Cruenberg

Sllllllmalllc(l at the beginning ot his paper e not the questions which th eve stu ey



CHAPTER M1

STRUCTURAL ALTERATIONS WITH AGING IN THE
NERVOUS SYSTEM*

WARREN ANDREW
INTRODUCTION

The nenvous system of man while 1t occupies such 2 hugh position 1n
the scale of buologic organization, seemung €ven to connect the physical
and the psychic or spirttual, 1n ats structural features shows fundamental
similarities to other systems Tlus system, l1ke the others, 15 composed of
eells and of the products of these cells Its amazing complexty 15 due both
10 the complerty of the mdnidual cells of whichatxs composed and to the
comphcated arrangement of the many groups of these cells within the
sysem Both the hugh degree of differentiation of the cells and of the pat
tern m which they are developed are results, according to our present
concept of 1 process of evolution of many millions of years—from a ume
10 the distint past when nenve cells were not so much different from other
cells but perhaps shightly specialized for the reception and transmussion of
mpulses

Mihough nerve eells are somewhat larger than the average cell of the
hurmn body they are sull small enough to be present 1n tremendous num
bers In the cerebral cortex of man there are esumated to be over nime
beltion yndisidual neurons a population  somewhat over four tumes that
of the erth Investigators who hase been interested 1n following all of
1he graups of cefls within individual brains have had to make serral sec
s of these brains and even with farrly thack secuions the accumnulation
from an individual brain runs to s enty fise thousand or more large tissue
sections

The lugh degyee of specialization of the nenve cells 1s seen particularly
1n the development of therr processes, which reach out, ramufy, and make
contact with hY; g cells and with other nene
felhs o Witk end organs such ay sensory receptors muscle, or glands even
several feet away from the cell body of the neuron These processes travel
iﬁ:r that st 1 necessary for them also to be speaialized, and particularly

Vmenss 4 N .
that vt .
Fredewn €, “— o . *
e \aw L
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of exch age group and that these im1ges frequently do not necessanily mateh up with the
fact Secondly on the professional stercotype we need to examne our awn viewpomts
as to the assumptions underlying some of our own theoretical preoccupations Wout ! ime
permit, I would like to restate these 1ssues that were discussed earher around the concept
of stress They are extremely relevant to this problem W hen 1t comes to the wse of the
concept of stress particularly as st applies to the meamng of stress in nterpersonal rela
tionships we at best have no information and at worst we 1re handicapped by 2 tendency
not to notice the signs that are around us 1nd hence tend to see that which we think we
ought to sce

In brief summary m1y 1 merely 51y that in pointing out the unplicit assumptions bes

Iind eprdemiological studies Dr Gruenberg has done an immense Scrvice

Dr FRAEST GRUENBERC Since the retmarks have mostly underlined some of my pomts

I thank Dr Henry for them and thank you for the opportumty of presenting this paper
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CHAPTER )l

STRUCTURAL ALTERATIONS WITH AGING IN THE
NERVOQUS SYSTEM!

WARREN ANDREW
INTRODUCTION

The nervous system of man while 1t occupies such a high posiuon in
the scale of brologic organuzation, seemng esven to connect the physical
and the psyehitc ot sprmitual 1 its structural features shows fundamental
smifarues o other syvtems This svstem like the others, 15 camposed of
cells and of the products of these cells s amazning complexaty 13 due both
to the complexity of the mdvdual cells of which 1t 1s composed and to the
compltcated arrangement of the many groups ot fhese cells within the
system Both the high degree of differentation of the cells and of the pat
tern 1 which they ate deseloped aie results according to our present
concept of a process of evolution of many millions of years—from a tme
1n the distant past when nerve cells were not so much different from other
cells but perhaps shightly spectalized for the recepuon and transmusion af
mpulses

Although nerve cells are somewhat larger than the average cell of the
human body they are sull smait enough to be present 1 tremendous num
bers In the cerehral cortex of man there are esumated to be over nins
budlron indwidual neurons 2 population somewhat over four times that
of the eargly Investigators wha have been interested 1n following all of
the group, of celfs within tadividual brains have had to make sernal sec
uons of these brains and even with fairly thick sections the accumulatian
:'0“1 an indtadual brazm rusts to twenty five thousand or more Jarge ussue

ections

The hugh degree of specialization of the nenve cells 15 seen parncularly
inthe development of their processes, which reach out, rasmufy, ard make
“oran sometmes with neighborimg cells and somenmes with other nerve
cells or wuh end organs such as sensory receptors wuscle, ot glapds even
several feet away from the cell body of the neuron These processes travel
4 far that 4t 1s necessaty for them also to be specalized and parncylarly

Imettgaton supparted by g v < e ¢
ther s 324 2 1o the Tnstutat Fur By
Professor Oskar 1 oght wassuppc -
%98 Mast, and 10 pare by the | Y, tes e ’

129



130 NEUROLOGIC AND PS\CHIATRIC ASPECTS OF AGING

in the matter of receivng differentinted coverings such 1s the sheath of
Schwann and the myelin sheath The processes also have many ways of
termwating They may end [reely or they m1y end m complex bundles
or 1n specrnl relations with the organs which they are to inuentte Here
however, we shall be somewhat more concerned with the body of the cell
uself This body 1lso 15 1 Inghly specialized structure While all of the
features of a typical cell can be recognized 1 the body of the neuron the
cytoplasm appears to be pirticularly cronded with formed elements and
some of these are seen to be of 1 type not found 1n ny other cells This
fact has been known for many years through studies with the hight micro
scope and 1n recent times hns been verified by further work using the ex
tremely high mrgmficitions possible with the electron microscope {10)

It 1s not uncommon to s1y that aging and eventual natural death are the
result 1n lugher organisms of the high degree of specialization which the
various parts of these orginisms have to undergo When we regard the
nerve cell however we find that we are looking 2t the most hughly speenl
1zed of cells yet that we re looking ~lso 1t 2 type of cell which enjoys the
longest life of 1ny cell in the humn body For whether or not the old rhage
1s true that v man 15 1s old 1s hus reeries 1t surely 1s m general true that the
nerve cells of 1 man re as old 1s he 15 Multiplication by nutotic disssion
ceases to occur 1mong the nerve cells some time lnte 1 embryonic Ife ind
therenfter the cell populition remams consthne except for the possxblc loss
of such cells

The nerve cells 1re pliced in the category of fived postmitotics  eclls
which hive undergone therr st diviston nd which are  fined 1 ther
condition of wnability to divide for the remunder of their ives (21)

Why 15 1t that such highly specilized cells should be far longer Ined
than mny of the less specithized cells® W e we cannot point to the speaific
orgamizition within the nerve cell which mrkes such long life possible we
surely can see the need of continued existence of such cells throughout the
hfe of 1n amumal for they are the cells which retun the individuabity of the
orgimsm nd which recenve 1nd conserve the patterns of behavior m the
developing ammnl or human being It 1s along the pathway of the nerve
cell processes then that the impulses flow wlich repeated over nd over
agun and 1n complicated manners eventually make us what we e Were
these cells to undergo the great turnover which occurs in cells such s those
for instance of the eprdermis we surely could not retun the indiaduthity
of mind and spirit 1n the control of our materil bodies

Do nene cells die 1 naturl death or do they continue to exast 1s long 13
the orginism of which they are 1 part® Tor over hnlf 1 century studies e
been made which mndicate that there are changes in these cells which tend

10 lead towrd 2 decrexse m their functional aluhity and eventully toward
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the death and disappearance of many of them before the death of the
orgumsm. In other words just as in an area which for some reason 13 be

coming slowly depopulated the community may remain for 1 long peniod
assuch and with 1ts ow n adentity while people leave or drop out one by one
from the census of 1ts inhabitants so nerve cells may be removed from the
cellutarcensus of the body

The study of the death of nenve cells 1n the aging nervous system and
therr decrease 1 aumber from 2 quanutwne standpont 1s not at all an
easy one Indeed there have been conflicuing results 1 relation to the num
bers of nerve cells present at various stages i several parts of the nervous
system Nevertheless the mass of evidence at the present time doces show
that this loss not only 15 present but apparently 15 considerable 1 many
Tegions In certain groups of cells asin the Purkinje cells of the cerebelium
risseenteadily (g XX 1)

Some: of the dufficultzes encountered 1n such quantitative studies are due
to the problems of counting nenve cells from section to section and others
are due to the great varation from individual to sndividual which neces
sartly exssts 1n a biologic phenomenon such as the aging process Naturally,
:;x;fs mpossible to compare the ner ous system of any one dividual at
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i the matter of recerving differentinted coverings such s the sheath of
Schwann and the mjyehin sheath The processes 1lso hve many ways of
termiting They may end freely or they may end m complex bundles
or 1n special relations with the organs wlich they are to mnenate Here
however we shall be somewhat more concerned with the body of the cell
1self This body 1lso 1s 1 highly speciahized structure While all of the
features of 1 typical cell can be recognized m the body of the neuron te
cytoplsm appears to be particularly crowded with formed clements and
some of these 1re seen to be of 1 type not found mn ny other cells This
fact has been known for many years through studies with the hght micro-
scope and 1n recent times has been verified by further work using the e
tremely high magmficitions possible with the electron microscope (10

It 1s not uncommon to s1y that aging 1nd eventual natural death are the
result 1n higher organisms of the Ingh degree of specithization which tte
various parts of these orginisms have to undergo When we regird the
nenve cell however
17ed of cells yet that
longest hife of any cell in the human body For whether or not the ol at 1t
15 true that 1 man 1s 1s old as hus 2rteries 1t surely 15 1n genernl true thatthe
nene cells of 1 m1n are 15 old s he 1s Multiplication by mutouc drvsion
censes to occur 1mong the nerve cells some tsme late 1 embryome life and
thereafter the cell populition remuns constant except for the possible loss
of such cells

The nerve cells are pliced in the category of fived  postnntotics cells
winch have undergone their Inst division and which are fived mn their
conditton of mability to diside for the remamder of their lives (21)

Why 1s 1t that such highly specsalized cells should be {ar longer Ined
than many of the less specralized cells? W hile we cannot pount to the speafc
organization within the nerve cell which mnkes such long hfe possible we
surely can sce the need of continued existence of such cells throughout the
Iife of an animnl for they are the cells which retun the indiiduahty of the
orgrmism nd which recerve and conserve the patterns of behavior 1 the
deseloping ammal or human bemng It 15 along the pathwy of the nene
cell processes then that the impulses flow which repeated over and over
agun and 1n complicated manners eventually make us what we are Were
these cells to undergo the great turnover which occurs in cells such s those
for mstance of the epidermis we surely could not retun the mdnaduihty
of mund ind spirst an the control of our maternl badies

Do nene cells die 4 natural death or do they contnue to exist 1s fong 13
the orgnism of wiich they 1re 1 pare® Lor over hilf 1 century stucies he
been made which indicate that there are changes in these cclls which tend
10 Jead toward a decrease m chewr functional 2bihity and cventinlly toward
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Fg 112 Gross sect on of a bram of 2 subject with seile dement 2 st owing attophy
al the ceretal corter watk carresponding expansion of the Jatersl ventricles Lesser de
grees of cerebral atrophy are commen s the normal senile bran

DEGENERATIVE CHANGES IN THE \ERVE CELLS-A GENERAL SURVEY
We here shall speak at first only of the changes which appear to be or
which very obviously are degeneratve m nature for there are changes of
quite anather type which we shall discess later  Tliere apperr to be few il
any parts of the nervous sster of mn whichaf studied carefully do not re
1eal degeneratne changes in the nene cells with age Studies beginning
with an early mvestigation by Hadge (30) and {olfowed by 5 large number
of ather workers have shown suck degeneration of nerve cells both in man
and 10 fower anumals Muhlmann (38} described the age changes of ganglion

cells of senule guwnea pigs Dalley (25} deseribed changes m the Purknge
cells of semte dogs Harms {28) studied the rerahen ~

©uagr,
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the superior temporl gyrus Actunl counts show 1 constderble decrease
mn number of cells— s high 1n some 1res 1s one thud o more of the ongr
nal number The cells 1n general are sprced more widels i senle thn m
young ndult brams The picture, then o many 3es of the corten s sech
that low power microscopic exnmin ition peumits 1 differentiauion of sec
tions from sentle wd young persons the prepartion md stunng of both
having been 1s simular 1s possible

The obsersation however of the changes which lead toward the loss of
nene cells 1s not as ditlienlt Cells undergomg these changes re present
all older indn idunls ind 1ndeed e be seen to atise i some cases 1t 1 [ueh
early rge Agun 1l we use the comp unson of 1 community wemyy think of
one i1 which there 1s no longer any ptoduction of new mdinaduls In stk
1 community viewed from tume to time there will be 1 mereisingly larger
number of old induiduals wnd indnidutls showing the infirmuties of ige
Gradually sarious members of the community will begim to drop out In
the syme w1y with nerve cells we see m mcre g number of cells wnder
going the changes of 1ge ind an weresing number which re reaclung the
stage of final degenerition

Up to now we huve been speaking m sery general terms concerning
these age changes It 1s the problem m the present paper to discuss in de
tul the nature of the structural chnnges with age in the nervous system

CROSS CHANCLS

Gross changes which have been deseribed mclude 1 certun amount of
Toss of weight of the brun How much of tlus loss of weight 1s due to 1 loss
of the functsonal elements of the braun and how much to loss of water s not
known Also 1t 1s not known how much of the reduction m weight m1y be
due to rctunl degeneratne change ind how much to 1 phystologic process

Othier chiges which vy m some cises be quite serskimg e vsible
atrophy, prticulrly of the cerebrum which may lewd to 1 widemng and
1 deepening of the sular mnd « corresponding reduction 1n the size of the
gyrt The color of the griy matter 1s saud to be decper tn many older bruns
than in young ones

On the gross side alsa the meninges particularly the leptomentnges
mny be seen to be thnckened sometnnes adhierent to the bran ndd to one
another 1nd difficult to prck up from the cortes An hypertrophy of the
Pcchiomin grnuhitions my also occur wath old age Iitches of ealaficr
tion are {requently seen in the meninges of older bruns These Iatter mv)
be erther senile phenomenaor pithologic ones

Atroplne changes n the cerebrum particularly in senile dcmcnt,n fre
quently lead toan mereasein the size of the Iterl ventrcles (fig \12)
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cell of the cerebellum with 1ts pear shaped body, shninkage often leads to
a great change from the onginal apperance Likewsse, 1n the pyramudal
cells of the cerebral cortex the process of shnnkage often leads to a clearly
evident change in form

T many types of nerve cells the question of w hether there 15 2 decrease i
sue during the process of aging 1s 2 difficult one to settle and few really
quantitatnye studies have been done The compl:c:ue:l shape of }he cells,

25 11 the eace of tha Yavwa v ol
the
au
ate ana otten appears to be 2 more or less acute process, or even to be
brought about by the actions of the satellite neuroghia cells
In many places change i stze of the cells 1n the nervous system may be
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Tt 1s natural that 1 number of myestigators should he gnen attention
to the question s to whether or not 1ge changes ue scen n the nerve cells
m man Indeed several papers hnd described chinges s of v disttegra
tnve ind atrophic nuure before the beginnng of the present century
Among these were Hodge (30) and Robertson and Orr (13) In more recent
umes Andrew (3) ind A\ndren ind Cardwell (18) hwe deseribed degenera
tnne chinges of Purkinge cells it cells of the cerebral cortex 1 old ge m
the humn subject Truex (33) has shown 1 very defimte process of degen
ertton md Joss of cells i the human trigeminal ganghon with adyneng
1ge

Ruese (41) found considerable destruction i 2 group of bruns from 18
subjects 1 inging from 77 to 107 yers of 1ge, but these wete mental cises
Rublenbeck (33) his found degeneratine changes throughout the cerebral
cortex of the rat the changes being very suuiar to those which have been
described for man Rothschuld (11) desciibed lus findimgs m 21 eases of
mndividuls 60 years to 100 years old at the tue of death Agun he dealt
with subjects with semile psychoses He did find widespread alterations m
nerve cells m the cerebril cortes mn 1l cises wnd some decrese in number

huntz (31) described changes in the witononuc gangh which re pnt
marily degenerative i natwe and mclude m therr end stages el Joss of
mduoadual cells together with some incierse i the amount of mterstitl
ussue 1 the gainghon He pomted out that the sune types of change which
he describes re seen lso in many prthologic conditions Kuntz md Sulkm
(85 36) stressed the role which the satellite cells pliy m some of the de
generative processes 1 the nutonomic ganglit

Of grent nterest are the findings on degenerative changes in the nene
cells of v trious parts of the human bram by Oskar and Cecrle Vogt (35)
1hese workers and their disciples 1 more 1ecent years hive contrbuted
lrge 1mount of entirely new mformation m this fiekl of which we stall
have more to sty Iater i this paper It hias been my privilege to spend some
ume 1 the Liboratory of the Vogts ind to sce 2t first hand sonte of the ev)
dence for themr conclusions

Having histed here the names of some of the major contributors of the
studies on degeneritive changes of nerve cells in Jower anmnls aul jn mn
wem1y turne now o the detuls of the actun! changes themselves

CHANCF IN SIZF CELL OUTIINE AND RITATIONSHID 1O
SAITITIIE CFITS

1 hie term commonly used m referring to the change sn size which comes

~bout 1n the nerve cell body with 1ds tneng 1ge 1n many prts of the nen

ous system 1s shrinkage  Irequently tlus is mamsfested 1 2 conspicuous

and stuking wy Thus where the normal or young form of the el 18

well known and charctenstic, 15 for example 1 the cise of the Purkinge
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Fre \I3 A cell from the dentate nuclens of a 29 vear-ol t man The cell body s large
nucleus and nucleolns clearly secn At this age pigment 1s present in moderate amounts
1n some of the cells B cell from the dentate nucleus of a 7§ vear old woman The cell
body 1s small the nucleus obscured and z large accumulation of pigment appeaning
here as a mass of vacuoles 1s present at one end of the ccll Cresyl volet X 149
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DECENERATIVE CHANGES IN THE NUCLEUS OF THE NEURON

We may now consider the nudiens of the nenve cell dunng 1he aging
pracess. Qur own studies (se¢ 2have) bad shown nucless difesences be
tveen young and old anmals which, while they were ot universally pres
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ent still were criterrt of agmg 1n 1 good generl sense ‘Thus 1t was noted
m the Purlanje cells and 1n the pyramdal cells of the cerebrl cortex wnd
also m the ginghon cells from the tgemimal ganghon that wheres the
differentition of the nucleus from the cytophsm seen at low power s vere
sharp m the voung ks 1t becomes ncrersmgly less <o with advanans
age wnd in semile wnimnls the borderhine 1s often difficult to mike outat
lesser magnificitions  Extension of these studies to the tissues of human
subjects showed 1 sumtlar difference but the exceptions were more marked
for instance 1n the cerebellum 1nd to some extent in the cerebral cortex
of induvidual 2ged human subjects we have seen many cells with very dear
vesteular nucler standing out well from the general cytoplum N\everthe:
less s ¢ generilization concerning change of the nudcleus with age the
statement of thus decrease 1n differentintion between nuclens and ytoplism
holds true Itis due actually to two factors 1) the generl decrese 1n the
amount of \isst matenal i the cytoplsm wnd 2) 7 tendena 1o 1 greater
basophilia of the nuclerrsap 1 the nudleus in the semile nerve cell The
nucleolus 1n the nuclens of the nerve cell generally 1s paler i the old nt
mal and <ometimes shows nteresung changes <ome of which may be de-
generun ¢ or signs of exhaustion nd others which mny mdicate s weshall
menuon Iter 1eacti e defensive changes

Smce many nenve cells are m process of degenerition we may expect o
find nucler 1 vartous stages of actual death and dissolution As long age
15 1911 Dolley described 1 semile dogs cells which seem to Iack 1 nucleolus
or even 1n entire nucleus such cells bemng extremels distorted wnd stumng
atyprcally In regand to size there tre no consistent figures for the rehion
shup of the nucleus to the cell body with wdvanang age Cenertl ob en2
tions would mdicate that m many cells 1¢ 15 smller 1n the old ammal than
m younger anumls for 1y given group of cell  In others agun perhaps
1$ 2 rezctive process 1tm be unusunlly hrge

The shape of the nuclens m the semle nenve cell 15 more frequently

atyprcal 1 the sense of beng elongated somewhat rregular or angular

1 outline 1nd occasionally lobated Agun there are many cells m which
the well rounded shape of the nucleus 1s retuned

In old age the position of the nucleus within the cell my be greatly Al
tered This seems to be due however not to amy antrinac tendency of the
nucleus to shuft positon but rther to the 1ccumulation of the ert m1
ternls in the avtoplasmt Thus accumulations of pigment in the apical por
tion of the celt m1y force 1ts nucleus farther towrd the basal portion while
~ccumulations 1 the bisal portion wall force 1 centrlly located nucleus
apirlly Thisistrue espeenlly m the cse of the pyrunidal cells In the crse
of the accumulation of vicuoles of fat 1s shown clearly in the trgemimat
gwglion the nucleus 1s gridurlly pushed off far to one sude pust s 10 the
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Lso 15
casé of the development of 2 fat cell Here, of course, d(llcbn:;dcus al
dustorted 1 shape and may be Jast seen asa crescent shaped body

CHANGES 1N THE CYTOPLASM AND 1TS CONSTITUENTS

| one of the cyto
m of the semile nene cel

Turmng now to the cytoplas ) e o of grest smportance
plasauc components which long has heen recog . s s
1 the nenve cell 1s the Nissl matertal The strihang ‘m‘nge : o,

hystologic and c
tenal undergoes under various phy 2 :
made st ser{? as a good critennon of the condstion of the neuron A::c e :els
Lnow, 1 conditrans such as poliomyelits and other ncurologﬁc d( N fn!he,
the Niss] substance may almost or enurely disappear from the o] ly o
nenve cell On section of the nerve, cutting the axones ofa p1r‘ucu arﬁr“‘z
of nerve cells there often 18 clear-cur chromatolysis or dissolution ¥
. '

mataral « €

aldtice 11 many of the neurons of alder ammals This 1s the type of change
which daes not seem to be spectfic for @ particular group of cells but which
appears to be widespread or even unnersal in the nenous system, both cen
tral and penipheral

Ttasa strsking change, since i many of the cells 1n youth, as in the large
motar cells of the spinal cord 1n the Purlange cells or 1 the pyramidal
cells of the cerebral cortex, the Nissl flakes are so conspicuous (fig, X1 5)
In sentle amumals cells of this type may be almost completely laching 1n
Msst substance On the other hand there will always be some which have
retaned a fassly large amount of Nusst matenal According to our observa
tons Nissl flakes may be retamed in 2pproximately the same size and
architectural pattern as 10 yourh wn coma call T * '
decreased as though there mig
we have felt to be of particul
Tecent findings with the electron microscope on the fine structure of the
heuron Palay and Palade are of the opmion and show convincing evi
dence for their view that the Nyssl substance 15 composed nf o¢ Tance »

utasstueate o Wie akes could be maintained while the
basophahic component the extremely minute granules scattered 1n the
second component a system of fine canals w ere decreased tn amount

The relanonship between the amount of Nassl matersal and the presence
of mert substances—for we cannot think of the Nissl matenial as bemg i
ext—1s of interest In general the amount of Nissl materzal seems to de
€Tease as the pigment increases On the other hand cells may be seen m
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kg \I5 A4 Purhmje cell of 2 53 year old man showing a great abntndance of deeply
stamsag Nl substance B Purkinge cell of a 78 year old wonn with wel) rounded ot
e but scanty Nisst substance Note that the small nucler in the viemity arc 29 deeply
stained in B a8 in 4 Cresyl violer X 1193
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Fig \I7 Cell of the substwnur negaa of a 41 yeur old man In these cells where melanin
pigment 1s present m laige quantities m young subjects and docs not represent 3 phe

nomenon of age the Nissl bodics appear as abundant, long wnd decply stuning flikes
Ciesyl viotet X 119,

Hustochemical studies on the human autonomic gnglion cells by Dr
Norman Sulkin m our deputment tend to confitm carlier observations on
the dufference m the nature of the aging pigment [rom the pigment found
m these localized groupings of cells T he pigment of senesence does not gne
the reactions which are ty pical of melnn, such for mstance, as the Dleach
ing by strong oxidizing agents suclt as potssiun permnginue, hydrogen
peroxide and sodmum hydroxide Rather, the age pigment 1s resistant to
ths type of change A number of other lustochemical tests also serve to dis
ungush the two pigments It mny be pomnted out, however, that Lest (37)
states that lipoluscin, Iike all ipochrome pigments, consists of @ nucleus of
melamn surrounded by a lipoid component, so that some genetic reltion
slup between these pigments s at least concers ible

What, then, 15 the nture of the pigment which appears i mcre1sing
amounts tn the cells of many parts of the nervous system with advaneng
age? The best ey wlence at present 1s that 1t 1s of the nature of a ccl oid, st
Jar to the msoluble pigment which 1s found m arrhote Invers While tins
pigment generally appears m the form of granules, 1t has been our expert
ence to sce 1t also 1 what appear to be vacuolir formations In fact, as we
shll see later, the amount, appearance, and distribution of the pigment
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1ary acetding to the speaific type of nerve cell at any gnen age, at least 1n

an
" The accumvlation of lipofuscn prgment 1 nerve cells }:lkj mf‘“)n"[_l‘]‘:
other changes which we are describing as occurnng \ut‘ advana g"ccgu,
are not 10 be thought of as specific changes 1n other words pngme]m §
mulation can and probably does occur 1 2 vanety of conditions other tl 11:
hatof old age and in fact such accumulation 1s gne of the conl\mo‘n nzm
specfic changes m pathologic states To my mind however, this does
make the gradual accumplation during the aging process any less ympor
tant for the study of that process particularly as the time of sts ippearince
and the degree of 1ts accumulation seem to be rather const«nt for speaal
groups of nerve cells esen when pathologic condstions do not complicate
the piceure

I have mentioned the findig of the rccumulation of fat in the trigem:
nal ganglion both 1 lower mammals ind 1n man Vogt (59) believes that
fat en make ts appearance 1n the nucleus and even m the nucleolus of the
nentecell Thismay of coutse have to do with s Jater accumulation in the
©ytoplasm or such accumulation may be mdependent of the deselopment
of fat within the nucleus In any event nerve cells from a number of lo
cahiies 1@ man may show large vacuoles of fatty maternl accumulating,
with advanang age Thus among the large pyramidal cells there are Al
Wy sorae of these cells degeneratng through fatty change m indiysduals
ol advinced age Wlile the preture of fatty change with the presence of
large {requently conlestang vacuoles 1s quite dfferent from that of the ac
tumulation of the hpoluscin pigment there may well be some defirute con
recton betueen the two which has ot ves been eluadated In fart accu
mulanon of fat in the nerse cell 15 une of the more conspicuous of the
degenerative changes According ta oge wnd his disaiples (see paruentarly
Buttlar Brentano (21) certam groups of cells 1 the hypothalamus rever
s‘l“’“ frue fatty degeneration bur do show lipofusan accuulation (Nu
cn e e hn

“ cutv s it dike the sl matenal 1s spe
afic for the nenve cefl 1s the neurofibnllar complex \Many ol the carly wn
‘esigators on nerve cells had desensbed fine fibnls coursing through the
Stoplasm of the cell They have been described 1n cells of many snverte
limes of vertebrates an

d of man Nevertheless 1n recens ¢ rmee L 1

¢ et that Palay and Palade (10) believe that
they haveseen wah very high resolution wath thys type of mstrument struc
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tures 1n the eytoplism of the neuron which probably represent the neuro
fibrils of clsstenl ¢y tology

The type of neurofibrilary chinge known ns  Alzheimer s disewse ongs
nally was supposed to be related only to presentle dementta but Iter inds
catrons e that i 1s Furly widesprerd m semle bruns of human bemngs
general It consists m 2 hypertophy 1nd complicition of the pattern of
the neurofibulle often with formation of whorls ind baskets of these
elements Sosn (18) recently has made 1 study of the deposttion of lipo
chirome (lipofuscin) pigment and correlrted 1t with 1 pecultar change wn the
nenrofibnllae which he describes s neurofibriilar degeneratton T de
genertive process mvolses 1 dissoaation and agglutination of newofibuls
and ends with 1 totl dissolution of these elements The course of the
change runs parailel with the rccumulrtion of the lipofuscin pigment

Turning to some of the elements wlich are common to 2l or almost all
cells we find that studies have been made upon the Golgt apparntus and
mutochondrin of the nerve cell with wds incing age but that such studes e
up to the present very few i number Andrew (4) found the Golgt ippr
tus m the Purkinje cells of young mice to occur 15 1 Iwge well dev eloped
reticular structure composed of cowse threads wlule i senile mals 1t
w1s represented by 1 mass of argentophilic gr wnles of varymg shapes and
sizes distributed wrregularly i the cell The susceptibility of the Golgtap
paratus to chnge was shown i experimental studies by Sulhn nd huntz
(52) 1 whuch the 1etreubir structure was altered to 4 granular one s 11¢
sult of long electiical stumulation nd by mduced hypertension Ths work
w1s done on the cells of wtonomic gimglin Not only dud the apprratus be
come grinulir m many cells but i many others 1t seemed to vamsh en
tirely

A grewt denl of attention hiss been pud recently to the mitochondrn
sartous types of cells puniculwly since the discosery thrt associated with
these tny elements wre many of the ensymes important m the economy of
the cell Mitochondri of the nerve cell however have heen 1 somewhat
vened problem pudy on account of the difficulty of the techmenl pro
cedures to demonstrate them In fact for 1 number of years during the be
gnnmg ol the present century there w s considerthle doubt 1 the mmds
of many imvestigrtors 1s to whether or not the nerve cells in adutt s
possessed such elements Recently several papers have apperred concerning
the mutochondrin of the nerve cell in relition to nge Hess and Lansing (29)
studied the spinal ganglion cells 1n 2 group of guine pigs rnging {rom
new born to semle  Their work was done with the clectron microscepe
They found some mitochondri shech seemed to be  degenerating At all

e 1nd concluded that the condition of the mitochondrin docs

ages examin ells

nat serve 15 1 good criterion of the stige of the 1ging process 1n nere o

Andrew (9 11) s studied the nenve cells from several regions of the cen
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tral nervous system, 1ncluding the Turkinge cells of the cerebellum, the
pyramidal cells of the cerebral cortex and the large motor cells of theven
tr2l horn of the spinal cord 1 the mouse, using pedigreed ammals of the
C57 Black stock Our findings include a fairly consistent type of change
from a predorunence 1n the younger animals of the long filamentous or
long rod like type of mitochondrion 1n these three types of cells toward a
short rod and granular type, frequently even spheroidad or bead hike form,

1 the cells of the senule mice (figs \18 and \19) These studies are con
tnung

nng M3 Purkinje cellof a young male mouse of the €57 Black strain age 6-10 months
n: qt:i\\;\?m ;\“m long flamentous mitochondna together with some thicker rods
molecular layer 15 above #nd to the left the grannlay 1z
yer with 1ts mitoch
ich glomeruts below and to the right Regauds fixation acid fuchsur stanm 3¢ lsz:’lom

F
P ‘{ 9 Purkinge cell of an old fermatwm
P
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tures 1 the cytoplism of the neuron which probably represent the neuro
fibrils of clrssicnl ey tology
The type of neurofibriliny chnge known ns - Alzhermer s discase onigt
naily was supposed to be related only to presentle dementin but Irter inde
cations re that 1t 15 Furly widespre rd i semle bruns of human Lemgs
genertl It consists i hypertrophy wnd complication of the prern of
the neurofibullie often with formton of whorls and biskets of these
clements Sosx (18) recently has made A study of the deposttion of ipo
chrome (lipofuscin) pigment nd correlited 1t with  peculiar change i the
newofibiillae which he describes 1s neurofibrillar degeneratton This de
generatie process myolves 1 dissociation and agglutnrtion of neurofibrils
and ends with 1 total dissolution of these elements The course of the
change runs pa dllel with the recumulation of the pofuscin pigment
Turning to some of the clements which re common to =il or Almost i
cells we find that stucies have been made upon the Golg pparatus d
mitochondrinof the nerve cell with v ancing age but that such studies are
up to the present very few su number Andrew (1) found the Golgi ppra
tus m the Purkinje cells of young mice to occur 1s 1 Inrge well deseloped
reticulr stiueture composed of cawse threads wlile i semle s 1t
ws represented by 1 ms of ugentophilic gt wnules of varying shapes and
sizes distitbuted irregul uly i the cell The susceptibilsty of the Colgi2p
paratus to change was shown i expernnental studies by Sulhin and Runtz
(32) 1 wiluch the retreul u structwie w s ilteted to 1 granulir one s 11¢
sult of long clectric:! sumulation md by induced hypertenston This work
w1s done on the cells of nitononuc ginglin Not only did the appartus be
come grnulw i many cells but in mny others 1t seemed to v wish en
tuely
A greatded of attention s been pud recently to the mitochondrii
varous types of cells prrucairly since the discovery that assocrated with
these tiny clements ire many of the ensymes mport it m the cconomy of
the cell Mitochondiit of the netve cell howeser hie been 7 somewhat
sexed problem partly on ecount of the difficnlty of the techmenl pro
cedures to demonstrate them In fact for 2 number of years duning the be
gning of the present centiny there was consuderable doubt m the minds
of many nvestigators s to whether or not the nenve cells m adult ks
. - - ~mg
1 f 29
stuchied the spin i g rognon ¢urs Lroup ot guinea pigs rugmyg nom
new born to semle Their work was done with the electron microscope
They {ound some mutochondry which scemed to e degeneriting 2t all
ages examuned and concluded that the condinon of the mitochondrn does
not serve 1s 1 good criterion ol the stage of the yging process in nene celis
Andrew (9 11) has studied the nerve cells from several regions of the cen
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tral nervous system, including the Purkinje cells of the cerebellum, the
pyramdal cells of the cerebral cortex and the large motor cells of the ven-
tral horn of the spinal cord mn the mouse, using pedigreed animals of the
€57 Black stock Our findings include a fairly consistent type of chnge
{rom 2 predominence 1 the younger amumals of the long filarentous or
long rod like type of mtochondrion 1n these three types of cells toward 2
short rod and granular type, frequently even spheroidal or bead like form,

1n the cells of the senile mice (figs X18 and X13) These studies are con-
unung

Fig X19 puny
e ¥ i€ cell of an ald female my
hondei appear chiely as short rady st e O 2
S —_ rods and grangles al

lack strain age 19 months
0
7 of speamen and orsentarion of layers as

Ithough some Rlaments are
0 preceding figure X 1260
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We have discussed the salient changes which hve been seen by vanous
myvestigators 1n relation to the size shape and outhine of the nene cell
body 1n reltion to the charctersstics of the nucleus and nucleolus and in
relation to the cytoplism and its various components meluding Nisst ma
ternl pigment fat neurofibrillie Golg: npparatus aind mutochondnr We
turn now to 1 consideration of the processes of the nerve cell the elongate
extensions of its cytoplism which we know 7s the dendrites ind the avones
It will be reculled that of these the 1non 1s the more specilized and that
the dendrites partike more of the charicterstics of the cell body Nisslma
teril and even Golgr apparatus extend part way out into the dendrites
Mitochondria on the other hand are found both m the avon 1nd den
drites

In regard to quantitative studies on the numbers of 1vons or actually
the number of nerve fibers 1 given nerves or nerve roots some of the same
difficulties occur s 1n relation to the qurntitative studies on the number of
nerve cells 1t different 2ges Corbmn and Gardner (23) hue shown a de-
crewse m the number of dorsal root fibers with rdyanang age after the
thurd decade nman

There appears to be an increasing complexaty of form with the 1ppear
ance of new processes s ¢ short dendrites scattered oyer many parts of the
surface of the cell with mcreasing ige This to begm with 1snot 1 semle
phenomenon smce 1t miy begin furly ently m hfe Conti (22) has shown
that1n the sympathetic ganglion cells of the heart this complication m form
occurs m erly adult hife while after fifty yenrs 1t scems to cese and m fact
there 1ppears to be - slight regression i volume of the cell and m nichuess
of the processes 1 old age A morphologic complication of the nerve cells
1s reported 1n the submucous ind mtermuscular plexuses of Meissner and
Auerbach 1n the gastro intestinal tract of man the process 1pprrently con
tnumg up through muddle age 1ccording to Borsello and Gy wzzana (18)
Lev: (37) cites 1 number of Italim workers who e found ncrewsng
complexity with nge m the processes of cells of the autonomuc system In
some cases this increasing compleaity seems to be correlated with the de
gree of riccumulttion of pigment Thus for example m the aliry ganglon
where no pigment nccumulates even it 1 late age the number of prolong?
tions remuns constant even m 1y inced age

In many mummals 1sin the ox sheep and the gont mny pol)dcmlrmc
cells are found 1n okl speamens Such cells have been partscularly well
demonstrated m the fisat dentatr There 1s 2 marked new formation of
delicate short branches anising fiom 1l parts of the surfice of the cell body
It would scem that 1t Jeast part of this formation of new processes is con
cerned with 1n 1ncrezse an the surlace of the neuron » hach may help to
compensate for the poor supply of tissue fluid or blood 1n the sentle rmmnl
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o sinn -
Fig V30 Abermang dendrite cetl 1 a semle mouse 3 634 day otd male
The dendryte proceedung fsom she anall dack cell an ¢ie left 15 seen to be by pertsophied

ant b contat humerous yacnoles Regaud faatton aad fuchsin stam 1260

Ou the other hand atcordng to Truev, cells with aberrant processes in the
trigeminal ganglion probably represent degeneyate neurons Such atyp
al cells may be found here i varying numbers at all ages, even in normal
gangha boneser, they are more common 1 old 2ge A cutions phenome
uon of end bulb formatiant on the ends of certatn o the deadritic proc
esses also 15 seen an semility according 10 Truex (53) We have seett a
trkening and vacuohsation m dendriies of some Purkane cells m aged
mice {fig X1 10)
SPECIEICITY  OF THE AGE CHANGES I\ PARTICULAR GROUPS
QF “ERVE CELLS
s we survey the broad genery field of che Iiterature on the study of age

changes borh that which comes o us from she early workers i the field and
bt which 15 the product of more recent years of work. 1 this country and
2broad, we are wmpressed not only with the orcurrence of a number of
ianges which appear to be common ta all gronns o nemn
sancing ave v N
Sgng am
omset of ¢ < ¢« Lee aegreee to whuch the process at
““‘"’ and even in the ty pe of chinge occurting as a Tesult of senescence 1n

ifierent tbes or species af nievve cells Let ns considler a Jew ex amples
At phenomenon of specsficary

. by entimeration of the changes which are
% QL0 Recut s5 partwnlar groups ol <ells

n e Largge motor vells of e someral horn of the spinal cord pigment
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accumtdation 1s 1 noteworthy phenomenon While this pigment accumuh
ton 1s widespread m the nervous system at does vary considerably i its de-
gree that1s m the number of cells imolved and 1n the severty of the m
volvement of andnadunl cells ftom one part of the nervous system to
another In the Inrge motor cells 1t has been found by Andrew (8) that there
15 no pigment 1 these cells in mice of 10 duys of age d prgment in Jess
than 5 per cent of the cells i wmrls of nuddle age (312) dvys In sentle
muce the rccumulation of yellowish brown pigment i the motor cells was
consprcuous m every case 1nd indeed the majonty of the cells in old
mals had half o1 more of the volume of the cytoplasm filled with prigment
wlile pricuclly every cell showed some of this maternl This work onex
penimental ammal matenl 15 1 gieement with earher work done on
human 1utepsy materndl by 1 number of authors meluding Nonne (89
Sander (16) uegel (27) wnd Stern (a0) For the rest the motor cells show
the general changes which we hwe descubed as bemng common for man)
cell groups such s decrese m Nissl materrl change m stang apiat)
of the nucleus and the nucleolus and the greater frequency of occurrence
of satellitosts What we wish to emphasize however 1s the consistency of
the development of the accumulations of the lipofuscain pigment 1n these
cells

In contrist to the motor cells of the spinal cord we m1y net point 16
another group of cells which at first thought mught be constdered 1s res
sembling to 1 [ extent these cells—nmely the Purkinge cells of the cere
bellum These lso are Tnge efferent cells which send out impulses w Iuch
after relny by other groups of cells rench the skelet il muscles of the body
Here honever we find 1 totally cifferent preture n relation to the et
mulation of pigment  \ccumulation of Iipofuscin 1s 1 very rare phenome
non 1 the Purkinge cells of the humn cerebellum In exanunmg some
three score specimens we h e seen e defintely n only ane mstnce In the
Jaboratory Al also pigment 1s very sellom seen i these cells and
ygun we ke onrecord only one ngmisd i which 1t has been seen out of
many spectmens urd liere it w1s present n only sl amounts i indiad
ul cells The presence of pigmented Pankinge cells in okl ge i even 1
few c1ses however ndicutes the tendency which they hke so nrimy other
nerve cells e to accumulte such prgment It seems only that the tend
ency 1s lexs or perlips that the tessstancee of the cell 1s greater In thrs reln
ton 1t 1s interesung to tarn bk to i Catds paper by Dolley (26) In this
work he brought 1hout depresstm i the nerve cells of dogs and rabbits by
severd methods such s ¢ther mothesn morphine awdmuustration and
heat Studies 1bo were made on Prrhange cedds the vwons of which rud been
cut In states of profound depression thus brought ihout experimentally
Dolley was 1ble to witness the formaton of abnorm il pigmentation in the
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g NI Binucieate Pushonje cell in 2semle mouse 2 634-day-ald mate Edch nuclevs
o8 115 nucleotus Preparation as m Tgs ME-\I10 X 2106

ranje cells OF Dolley s view of the origin of such pigment as from with
the puckens e peed 1o 32y hitle The whole question of the origin of
gment needs further carefud study even at the present ume Here then,
the motor hore cells and the Purkinge cells we have two species of nene
1ts which shele thes resermble each othet 1 manv vays ta the processes
senescence yet differ radically 1 respect to the degree of accumutation of
te age pigment

A strkag and peculiar phenamenon among the Purkinie cells, which
a3 been destnbed 45 prearnng m old age s mice and rats and in certan
nthologle condittons yn man 4 art actual amitotic division of the nucieus
fig N111y In this process she nuclealus constricts and dinides the nucleus

secomes hotseshoe shaped or dumbbell shaped and then racnt
Mihen o

more s
alineg

« o st ot the nucleus— formation,
U were of an snternal nuclear membrane i the cemral plane of the
nudiens, T2 has been suggesied (16} that this type of amutotic division
irough ant merease m nuclear sprface actuslly 18 2 means of suraval of
estnide At YA e shall see later that some other parts of the peryous system
show phenamena smifar 1o this and add further e sdence to the resng
woetjota defensereaction agamst the phe nomena of senescence

Athard group of cells those of the dentate nueleus of the cerebellum are
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Fig 12 Clsof the infencr cne of 1. 29 yerr ol I man 1he nucler and nucke h are
well seen Tigment 1s present m fairly lrge amounee an cells of the ¢live cyon 1 young
persons but the contrast with the san ¢ e cfedhn v semle person will Le seen by com
panson with Fg \T L0 Cresyl vaolet % 149

seen m old age to contun very Itrge weumulitions of pigment whicl seem
greatly to hve lfected the form of the cell and the position of the nucleus
(fig \I3) Arccentstudy by Hopker (31) 7 student of Oskar Vogt s con
centrated on the changes m the dentate nuclens

In the Irge wnd conspicuous nucleus of the medulla which we know s
the mferior olinvuy nucleus (fig \112) the pigment has 1 peculir history
It seems to apper 1most sunultweously in 2l the cells of tlus hrge nu
cleus 2t about the seventh vear of life in the human being and thereafter to
wmerese ghdudly anal about thuty vears nd ppuently much more
slowly after thurey years This s senking example of ¢arly appearance nd
very long term wccumulition of the age pignient (87)

In the thlaunus i mieresung rehinombip s seen unong the nuden i
relation to the time of onset uul speedd of the 1gING process 1% cndcnn‘(:
prrucularly by the actul loss of nenve cells (fig \119) Ihe central par
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of the thalamus becomes affected earliest Here the nucleus parvocellulars
begms to show a loss of cells As the change becomes more marked 1n 1t, 2
sunifar change begtns then m the nucleus mediocellulans and proceeds
there Meanwlule the nucleus parafascicularss may be not at all affected
as yet, but as the mediocellulans becomes more severely affected, the para
fascicularss begins to show change Thus, there 1s a very clear-cut difference
1n the onset and rate of aging in these adjomning nuclel of the thalamus

The spectal areas of the central nervous system which contarn cells heay
1ly laden with melanmn pigment, namely the substantia nigra and the locus
coeruleus also show specral types of age changes These consist 1n a decrease
1 old age i the 2mount of the melamn pigment present so that n some
cells 1t 15 completely lost (fig \I 14) and the appearance within the cyto
Plasm as the pigment disappears of peculiar * Masson positive * inclusions
often of great size

“The nucles of the hypothalamus show perhaps the most mpressu e and
strlng madence of specificity of age change seen anywhere 1n the nervous

£1g \113 D [leren, o
e old g ame T O ACBReTANON  Aucler of tha . o
med ocellularys modg R
Goplasla Low pe

[
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Fi1g X117 Cells of the infenior (line of 1 29 year ot I man 11 ¢ nuclar an 1 nucles i are
well seen Pagnrent 15 present m farly Irge umounts m cells of the oline even 1 young
persons but the contrast with the same type of cell i 1 sentle perscn will be seen by com
parison with g \I.20C Cresy! violet X 110

seen m old 1ge to contun very arge rwccumulations of pigment which scem
greatly to have alfected the form of the cell and the position of the nucleus
(fig \I3) Arccentstudy by Hopker (31) 2 student of Oskar Vogt, has con
centrated on the changes i the dentate nucleus

In the Inrge nd conspreuous nucleus of the medulln which we know 15
the infertor ol ary nucleus (fig \112) the pigment has 1 pecuhir history
It seems to Appe v AJmost simultineowsly in all the cells af this Inrge nu
cleuts 1t about the seventh year of Iife i the humn bemg and thereafter to
merese grulually until about thirty veans und appuently much more
slawly after thirty years This s ustrihig example of erly appearnnce and
very long term rccumul rzon of the 1ge pigment (37)

In the thalimus An mteresting relitionship 1 seen umong the nucles 1
relation to the ume of onset and speed of the gmg process 15 evidenced
p1mcuhrl) by the actual loss of nenve cells (fig \I13) The central part
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Iig \I4 Disapperance with age of the melnm pigment s the Jocus cocruleus Tro
gressvestepsseenind B € D I 1 and G Cresyl violet X approvimtely 60

system According to recent findings (21) there 1s 1lmost no evidence of
real degenerative change 1n the cells of the nucleus supropticus and of the
nucleus parwentriculars

In these two nucler of the hypothalamus Buttlw Brentano states that
she finds no cell destructton (Zellunterginge) whuever Also there 15 no
accumulition of lipofusan 1y of the cells nor any other degeneritnc
type of cell change except that in some single nenve cells there 1s decrease
of Nissl matenal ccompanied by vacuolition decrersmg mss of sub
stance of the cell body nd fter t period of hyperchromatosss of the nu
cleus pparently 1 regression of thus element In other words some mdi
cations of cellulir degeneration e evident but no evidences of cell
destruction 'The curious wd mportnt finding for these cell groups 1s the
occurrence af certam 1ecuse or defensive phenoment which seem 10
hne to do with counter ictton 1gunst the mfuences which leul on @
senescence and ulumate destruction of the nerve cell

Y hat are these reactne phenomena? They apperr to consnt m severl
types of changes in the cell Tirst many of the cells of these nuclerin older
el sdunls incrense ttemendously tn size so that they become what my
well be called gumt cells (fig \I'15) having 1 surfree arer of 8 to 10
umes the size which these cells hue on an averige in younger mdivsduals
Second 2 number of cells e scen w hich have (wo or more nucles i the
cell—mulunuclente cells (g NI 16)=whuch by the mac 1sed surface et of
the nucley for exchange with the cytoplsm would be s better position to
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Fio ML A nerve cell wath muttiple nucleols (1) i the suprioptic nucleus of 1 senile
subject 4 cell stamed with 2ad fuchsin and light gieen the irgest nuclcohits stamed
red the other three gicen X 600 B same with cressl viotet stun il nucleolt sraming
blue vanous foa seen X (00 € s1me at X 1200

there 15 frequently an mncese m the bisophilic properties of the nucleus
ipparently due to i increase in the amount of ribonucleotde, whicht it
bring the nucleus to 1 stage wlich resembles pycnosis but which represents
1ather, than degeneritton 1 1pe of 1¢2ctive process (fig \118) Butdr
Brentano had 2 large vmount of good materil with whech to work, sty
four bruns of mduadu s from the collection  the Institute for Brun Re
search of Professor Oskar Vogt OI the sinty four specimens nineteen wer¢
from mndnidunls ringig from 77 to 100 years of 2ge

Recently 1 studymg the substantin nigrt in son senile brun matennl
we hnve obtuned what we consider good evidence of 4 simthir reictine
pracess i cells of thrs Tuge vter The evidence for tewction here mcludes
tendency to division of the nuclens (fig \119) ind also 1tendency to mulu
phaty of nucleol which often are of seversl rather w wlely differing stzes
(fig X120

In the cells of the  lughcr centars of the brun  n the gry mntter which
forms the cercbral corten as well s m the lower centers we find dehinte
changes with ge (fig NI2D) Balthwsar (14-16) studied particulerly the
large pyrundal cells n the fifth Iyer of the Aren giganto pyrmdahs of
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L8 years st

fieary accuemt

prgment accy ©  ww ypuuilumawss of the nuceus probably a reacne or
fompensatory phenomenon Cressl vidlet, % 2ppeox sately 1700 (Courtesy of Professor
Okaz Yogt)

the human brain The large pyramudal cells and the giant cells cells of
Betz have been dinaded by Balthasar mto two categories nmely the centro-
nuclear cells 1n which the nucleus occupres approvumately the center of the
celibody and the basonuclear cells sn which the nuclens occupies the basal
portion of the cell body (fig \J 22} In these two types of cells the Jocation
of the accumulaung lipofusan pigment 1s differeat In the centranuclear
<elis st accumniates bisal to the nuclens eventually forming a large fanrly
well arcumscribed mass there and tenting to mote the nucleus toward the
apex while m the basonuclear cells 1t accumulates 1 the apical portion of
thecell teading to move the nuctens exentually basaly ards

The zone of cytoplasm 1n s hich pigment tends 1o accumulate has been
clled by this author the ipophil zone of the cell Accumulation of pigment
tsa marked feature of the aging process m these pyramudal cells of the cere
bral cortex. 1t s painted out howeser that the beginmn

gs of vins accuray
Latson may be ata fairly eardy age thus for mstanes =~ -
2TE ouL of 10T

begraning
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Fig, \I'79 Substantia nigra of 78 vear ofd woman The large cell shows a nudeis of

double charuter 1 yype of amitoss whach 1s brought about In formation «f an mternal
putiion Cresvl voler 1193

tealine .
R
" -

Feg \120 Substanua mgra of 72 ver old woman 1hus el shows thiee nucieots Mt
uple nucleols are very seldom seen i vounger mdinduab Ciessl violet N 000

18 showed some such prigment m tins induadual In 11 centronuderr
ramudal cells onls 1 shosed pigment nd m 109 bisonuclenr promd Il
cells 36 showed prigment In advanced age the pigment-contnning centro
nuclear grnt cells showed 1 rito of 15 1 to the nonpigmentcont nmng
the bsonucler prgment-cont nng gene cells showed a mtiaof 31 [ 10
the nonpigment-contuning the centronuclcr pryeumid el cells showed a

ratio of 22,1 to the nonpignent-contaming ones and the bnonuclew pig
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prean
Fig N9 Substantia migr of 78 year old woman Ihe Irge cell shons a nucleus of
double chiracter a type of amatoss which 15 brought about by formatien of an intemal
partittan Crewlviolet, X 1103
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Fig NI 20 Substwtin migra of 78 ver odd woman Thos cell shows three nucleol Mul
tipte aucleol are very seldom scen m vounger meinsduats Crend viokt > 500

18 showed some such pigment i this mdivadual In 11 centronuclear py
ramidal cells, only I showed pigment, and m 109 b wonuclear pyramidal
cells 36 showed pigment In advanced age the pigment-contaming centro
nuclear giant cells showed a ratto of 15 1 1o the RONPIFMENT CONLUNING,
the basonuclear pigment contnning grne cells showed a4 ratio of 51 1 1o
the nonpiglncnwnnminmg. the centronuclear pyramud it cells showed a
tatio of 2 2:1 to the nonpigment-contaiting ones and the buonudear pig
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¥ g X121 General views of mator cortex A m @ soung mn lixdual £ m a semle mdt

sidual € 1n 4 case of semsle demenua Cresyl violer low magnification (Courtesy of P »
fessor Oddar Vogt)
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Prram 3fand g ant cells of the two types A and P

Cresvd violer ¢ 149, (Courtesy of Professor Ostar
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ment contumng pyrunidal cells showed 1 ritio of 15 1 to the nonp gment
contunmng W hule these figutes are not based on very hrge numbers of cell
and wlule they do not deal with the sune numbers of cells counted m order
to urne 1t propottions the great mcerse m the numbers of prgment
contuning cells 1s reachly recognized

T he changes occurring 1n various arens of the cerebrl cortex e been
recogmzed by @ numbet of wuthors W e ourselves hve been struch parucy
Inrly by the phenomena of mcreased satellitosts and what apperrs to be
neuronocytolysts of « number of the cells (figs \I23 wmd \I21) In recent
personal observations we hve been =ble to see fon the first time 2l m
evdence of 1 transfer of pigment from the nerve cell body to the suellie
cell (fig \I25) O obseriations agree well 1 relation to the accumult
tion of the lipofuscin pigment wath the findings by Balthasar

It 15 nteresting to note that huhlenbeck (33) found that merease 1o lip-
oud contumng pigment 15 1 less promunent feture in the nerve cells of the
cercbrl cortex i semle rats than in tho e of semle man for he witnessed

2

Fre \L23 Ty satell e cells { Lgwden logf 1) degg b satent g Jendoe [ a bage
§ yramidal cell "8 year ollvora  Cresyl s et X M
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Fig X12¢ Reasting of 3 nerve cell probably a guant cell of Betz Fragments of cyte-
plasm and grougs of Lipafusan granules are scen with a farge number of Sagellites aiding
an the hiy and disposal of this peuronal debes ¥ 78 year ofd woman Cresyl violet
¥ 149,

frequent conspreuous aceunulason of Lipof:

1t the large p dal
ceffs i man and very seldom 1 1hese same cells 1 the Tat, afthough he

states that spinal and cranial ganglon cells of the aged rat do show a tather
marked incre sse of fipord and that the nenve cells of the brain stera show
some accymulanon alse VWaleox (60) working with renf o1 -
fep ¥ -
s
. ¢ v puiied g

n e segard o s ineeTesting to note that Levy (37) beheves that the ac
wmaliion of pigment 1n the nerse cells as well as some of the acher
changes with age sre more mrhed s che human species than 1 ogher
mamemaly
the .
wie savtu vy raex (34) and by Truex
“ g wemer (53) stands out as a conspituous phenomenan, More work
nteds ta be done in order to understand how, wilesprezd thus phenomenon
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Fig \128 Some 1spects of the accum on ¢ f the age pryment lipoluson s uan
nerve cells 4 grane celbof Betz nthe mot r eortey of 4 woman o 78 vears smattamounts
of prguent are present the tenve el bur sigmibcantly one of ity vatelistey that (n
(hie tight containe pronnnent prgment gratules We heliese char satellite cefls actalhy ye
mose such matirnal o some degree at fesat trom lagge vose cdly Liend v et iy
1 ccth of the letior olive of 3 20 3ear ol man The pigment i somnes in anennt The
ucicus g nucleatun ate prontment. Masons stun 1 € et ile inferior ¢ hve
w2 38 reir old womin Ligmant s abundant and the nuclens is otnanal Aason s stain

180
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1 1 vartous of the sensory gangha and in different species of ammalS,k ?“‘
the findings 1n the gangha which have been examned showa m:;:e strl Or:‘gs
fatty change than has been seen 1n any other types of cells n the ners
R have failed

In the autonomic ganghia, on the other hand, mestigators hiate
to find thus type of change In fact, the cells of the autonomic gangha seem
to show chiefly the types of age change which we have described for nene
cells 1 general, the decrease m the Nissl material the depostuon of pig
ment and degenerative changes which frequently lead on to a dissolution
of the cell with the occurrence of neuronophagia 1 moderate degree,
brought about by the sasellite cells of these neurons, cells which apparently
correspond to the ohgodendrogha of the central neryous system Nenerthe
less, the phenomenon of speaifiaity enters here also for 1n the autonomic
nervous system certam gangha seem to behave differently from others
Thus we have already mennoned the fact cited by Levi (37) that the chary
ganglion seems surprisingly free of prgment even at an advanced age and
that, apparently parallel with this Yack of pigment, there 15 a general lack
of other types of age change in this ganglion In contrast, the supertor cervi
cal ganglion 15 one of the parts of the nervous system which shous the eark
est changes of age and which reaches a degree of degeneration attuined m
few ik any other parts of the system

While such differences 1n the time of onset and the degree of accumula
ton of pigment appear to be fairly constant for the different parts of the
nervous system, 1t 1s certamn also that there are mdnrdual vanations and
10 sorae cases the relative tumes 1 w0 Parts may even be reversed, as for
wstance, according to Lesy (37) agan m the anterior horn of the spinal
cord and in the cerebral cortex, where either one or the other may be
precacious i the development of pigment Again, there 1 2 report of an
mdnidual of 81 years 1 which all of the neusons of the central and of
the peripheral nersous system appear to be free of pigruent Unfortunately

Levt does not cute a reference for this case, whach mmght be of considerable
nterest

SUMMARY AND CONCLLSIONS
As 18 true 10 so many other felds of saenufic effort, the total picture
which we now hase of the Aagng process i the nervous system has been
the result af the work, of 2 lrge number of mestigators working 1n man:
;hﬂ’cr‘cm hboratories and indeed m many countries From their eﬂurty
his developed o fairly clear picture of th Y
he slow process of ch
neurons undergo through the hie k e hach
ustory of the individu:
al Th
presure of aging in the nenvous system 1s based on many well fnun;S'dml‘;—
servations at the present time, and these observartons are so nu et
merous
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and so confirmatory of one nother 1n m1ny 1nstances that we are able
even to do some theorizing 1bout the senescence of nene cells

The degeneritine changes wluch we have here described particularly
for the human nenous system but also applying to other mimmaluan
species such 1s the mouse it wnd the dog present 1 consistent althouch
somewhat complicated pattern They show both 2 loss of materal such as
the Nissl substance and an accumulation of material such s the age pig
ment They show changes both 1n the appearance of the qytoplum and
of the nucler They show a tendency to 1 change mn relationship between
the nene cell and the neighboring neuroglial cells or satellites of the
neuron They show an many cases frank degeneration nd actual death
of cells with their disappearance from the scene They demonstrite also
specificity in the aging process m groups of nerve cells m different parts
of the nervous system 1n regard to time of onset seventy of change wd
even type of change which occurs

But now beside this side of the prcture of the 1ging process i the nen
ous system that of degenerition and death we hue attuned to a view
of 1n addutronnal aspect of the 1ging process—one 1n which we sec 2 certunt
amount of reactron—of defensive or compensatory change on the part of
mdniduil nene cells In Inboratory anmals Inuka (82) and Andren
(2 8 10) hve demonstrated 1 process of amitotic diviston of the nucleus
m one type of cell the Purkinje cell of the cerebellum and Andrew )
and others hwe shown tlus process to occur m pathologic conditions
m1n The extremely important work of Oskar 1 ogt wd lus disaples has
ndicated that 1 variety of defimtely delensive nctraties occurs the nu
cler of the hypothrlimus wath wdvancing age 1nd that these defensie a¢
tnaties are effective 1 presenung actunl degenerition or death of the cells
m the suprioptic and prrnentricular nucler It 1s of immense interest
that these reactions include diviston of nucler by amutouc divsion 1s
the case of the Purkinge cells Nucleolr reaction the division of nucleolt
appears 1so to be 1 form of defensive activaty and makes 1t seem Jogictt
to look closely for phenoment imolving the nucleolus when we are con
siderning tlus type of change in nerve cells Tt seems probable that the pres
ence or 1lxence of defensive changes in nenve cells will depend 1n different
species upon different fxctors Surely 1t ppers to be different in the e
of the Purkinge cells of mn wnd of the rodent Studies are needed also on
mainy other parts of the nenvous system 15 on the substintit nigr and
other 1reas i which there are some mdicitzons of this type of rewction

These new developments in studies on the nervous system should be of
greay nterest and sumultion for further imvestugations  1hey shoul 1
ke our role 1s scekers of some means of retading or anelorating the
aging process seem to be one which 15 based on firmer ground for now
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we can be thought to be acting not only agamnst the degeneratuve pmcests
which 15 apparently part of the great scheme of nature but also a‘s :mem;;
g to aid a process n which the cells themselves are engaged, namely,
the defense agamst the process of degeneration of which we are begmnu;g
10 see dumly at Jeast some 1ndications in our studies on nere cells 1 o

age Thus our own efforts will seem to be more accord with those of
natuye

DISCUSSION

Dr. Ravyonn € Tauex [Philadelphia Pa) Te is a privilege 1o address this august
froup and to talk on a subject that has interested me for the last twenty years

This has been an cxcellent sutvey of neuronal changes with age by one of the prinapal
invesugators 1n a field of sesearch which 15 somewhat complex because of the tremendous
number of technical difficulties that are 1myolved

Dr Andrew has pownted out that some progress has been made Indeed a great amouat
of progress has been made by the use of certan morphological techniques as well as histo
chemieal methods We are aware of siructural alterations that otcur w the sucles and,
ctaplasm of the cell ncluding sl bodies Golgt apparatus wnclusions and mtochon
dna The most ngmficany changes 1 think 2re Jargely those m the nucless for many
things may happen to the cell n the ntenal between the tme of death and the process
©of Fxauon which In wselt causes certan changes Howerer
when we add up the total amount of data which we have to date we are aware that we
actually have a very meagre amount of quanutative data which will tell us Just how
much and how great has been the destruction of the nerve cell in any mduvidual part of

the nervo s sstem

Our own stud ¢ during the fosties led us to believe that many of the obsersed ganghon

ccll changes 1n the nersous system were secondary to altered blood sinnlc and hen = car
Butriion *

pendent u
atle better
of senson . wwuu s ppy By contrast there seemed to be much Jess
degencration in the structure of the nenie cetls af the autonomic gangha The celhs ave
smaller and there 1 a tremen? =% 2

Dr Andrew has inum
Beant his wite 1n studie

Seom uudi el
30 s el i s smounss of sge el e et 17 T
Sulnerable and succumb  The lethal factor may be 100 much rcserse maserdl toe
©toplartn of suscepible nenve eelis and for oo long & fine creal inside the
It as concenable that the ity degeneration which we o rest — v

¥ith 10 ol | 3o =

¢han 3l and
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teugant ~
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cells and other parts of the body with age we know so httle actually of total values which
can tell us of the exact nature and type of such pigmentation

Dr Andrew referred to the supernumerary processes Which one sometimes sees
setile neurons It has been stated by many that such Wizarre outgrowths of the neuro-
fibritlac mty be exp’amed in one of tho wavs 1) that they represent owigrowths of the
cell n an ttempt to merease ats absorptine surfice for gunng of nounshment or 2)
that they represent attempts at regenerition on the part of the cell followmg irntatien o
mjury

Recenth we attempted to eviluate these two factors by correliting the prtmottem
changes on sensors ganglon cells of 19 humans with the khown climeal dagnosis D fler
cntial cell counts 1 which we classified 100 cells per speaimen on cich of the twost les
following nevirologic stamimg were made 1 cases of severe infecion severe bums Tues
anemia dibetes and aleohohsm In cach category we fatled to tind 2 ncump_uho'wgn
picture that was characteristic of the grven climictl diagnosss \lthoungh many atvpiaat
cell tvpes were found the normal ganghon cells predommnated 1 each instance

tor example m five ¢ses of anenua 89 per cont of the cells were normat whercas m
tho cases of scvere burns 96 per cent of the neurons were hormal 1hese findings donot
bear out the belef that ext outgrowths rep a quest for tasm
the casc of ancma or 1 response ta writation1l damage of toams to the mdnidual nene
cell as barne out by the case of f1cial burns 1 wught add here that [ am well anare that
this s an inadequate sunpling

The multunucleation or mcreased number of nudler within an mdnidual eell as I
Andren has shown us this morning 15 an interesting and yet uncpluned finding 112
common obsemtation in the autonomic nervous system . partenlarhy an the pelue gangla
as w1s shown by Beaton Holmes qud Windle Such cells which often had four of fise
nucler were common at all ages and 1 one mstance had nne nucles We ourehes have
seen goodhy numbers of such muttmucloued cells i the Gl it nonne gngha of
the human newborn In view of the fet that we find such multinuclcatad cefts thotgh
out hfe Iam somewhat hesitt o designate these cell changes as due 10 gIng oF that
they may represent 2 defensne retction

Lo bricf comments T helicse shoald be mde hiere on nenrologieal technique Banch
and Waburn vou may recall have secently shown that somie nerve eells are extremely (8]
malin sensitne Susceptible neurons become hyadrated and enlarged during the proces of
formahn fixation and then undergo shunkage and become angular and dark when de
hydrated through alcohol s could explain some of the decrese 1 nenron si7e 0
creased cell angulanny and the peniceliular spaces which we have ako found to be
common 1 onr own unperfused humam mutenial

Secendly one must akso cast a judicious eve t some of the Nasst metl ocds which are
wed A techmaan will often overstain the mycroscopic sections and then differentiate
and decolorze i alcoho! 1 decotoriaaticn will contmue if the dehisdration steps ar
profonged Thus onc can produce some very pale washes) out eclls To chmmate thes
techimcal artifact we now nse the gatlocvamn methid exclusineh for with this method
one may overstamn but one can never decotorize or destam and thas produce auch chro
matalatic celt changes

1t 18 suggested that we might better begin our neurologic studies of aging with the tis
sucs of the fetus and newborn Such an approich woul 1 e ulitedhy provade us with a
more cumuhine appreciation of many of the dructural alterations which Dr 3 teew
has designated as 3 dedensive reacion ol the cell agamst aging

Seuton changes with 2ge pred ably represent 3 long teym evpeument ¢n the part «f
pature 1hic eomponents «f cach system of the body are inllllrn(nl\ w0 -"I“f';'l‘lrr‘l(:“'ll?“
degree by the cellular actiaties of the other syatemy of the texdy SUCR as ¥
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publised 2 provocatne Bitle paper which I recommend to you i which he has Iisted
the causatnne anfluences of a discase as due to P P protelung ot perp
factors I might pomat out that all three of these factors may have played a sery acine
tole m producing the final morphologic picture of semility 1 nene cells

Let us examine the neural elements at all 2ges to gam reliable quantitauye data for
a5 Stieghtz noted. the joung have had no yesterday while the old have sullered the wear
and tear of manv yesterdays

It more quantitatese morpholog ¢ data be one am for the contmued research m this
6eld cevtamby the second should be to correlate such changes with the antemortem func
Lonal resere of the nersous systern or a gisen group of neurons More precise tnstru

Such & neurological msentory can best be obtatned through an mterdiscsphnary ap
proach Here particularly we need an approach that unlizes the combined methods of

physiology y P pathology and all the chnical
subjects Lntal such anatomic and physiologic correlation 15 at hand we can only philesa
phize on such basic questions as the following Are different cell groups of the nersous
system endowed with a more Temarhable compensatory mechamism than others> Does
the observed nerse cefl destruction with age represent only a partial loss of natures
surplus neural clements that may have been present at bith>

Witeast F Winote [Bethesda Md] Our present concept of age changes in the hra n
Wk And b

cont

dar

the ~ wta  olu B UL nerse cells may compnse little more than
* per cent of all cells of the cerebum

13t all not deal with cffects of d scase Postmortem changes are visible 1n nerve cells
one halt Tour afier death and by three hours the cells show rather marked alterations
includ ng loss of basophilia and of the cytopl which some
e have e to g ng Decsuse ihe commonly used rung fluds pencrrate s
ery slowly immersion of the bran or even piecs of 1t docs not
N
hangss tiom contnuing 1 the stcror et pomenen
urthermore immersion fixation in formatn
produces shrihage and hyperchromat
of ncuroas hroughout very small preces of braim and at the surface of fper broets s
1s5¢ A well proven method with which danger of theca < T8 e
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cells and other parte of the bowhy wath age we bow <a hittle, actuall of 122l values whad
can tell s of the crvact nature and tipe of such pomentation

Dr Andren refared o the supemumeran. prveecs nhch one «amenme s n
sentle nennonn Tt has boen statad by mam that sinh buzarre onrgrowthe of the wear-
fibnllae may be explamal i one of tvo nave 1) that they repreent on growths of the
cell 1 an attempt 1o mereare 1t atnarptine auface for gamng of nw deert 7 D
that they yeprcent attempis at Tegenctatton on the part of the el fol* wang unra oo
mjun

Reventh we attemptald 1o evaluate thee tan factors n cotrelanng the postm s 19
dhange on sencon ganglion eclh of 19 humans with the known chinn al agnos D 7a
ential cell counts 1 which we clacabed 10X cell per speamett on cach of thetwo s n
following neuralogic taimng were made W cases of severe ifaction severe bams, D
anemia duadetes and aloohohsm In each categon we failad to tod 2 neurcpath e
prture that was characterstic of the given cmeal diagnesis. \lthough many anpual
cell types nete found the totmal ganghion eclls pralmunatal m cach wtance

tar evample i e cases of ancma ¥ per cetnt of the ol were noymat whaea
T cases of <avere bme % per cent of the neurons were netmal Thee Eadimgedray
bear out the behief that extrancous outgronths epreent a guest for nouThment 3
the case of anenia Or a reponse o ntational damage or Wwaans 1o the wmdantual nene
cell as bome out by the case of faaal bums T might add here that Tam well anare that
this isan madequate sampling

The multmucleation or mcreased number of nudder within an mdna tat eell a P
Andren has hown us this mommng « an mtaenng and et uneyplamad bo hng Wy
common obsenanon m the antonom NENVUs stem partreularhy i the pelvie gandkiz
as was <hown In Beaton Ho'mes and Wandle such cell whidh often had {war of fne
nucler were common at all age and m one maance ha 1 mne nucda We sunehes hae
ceon goodh numbers of <uch mulinudeated cclls w the cranial antonome gangha of
the human nenborm 1 ven of the (it it we tnd siach multmueatad eeds thioueh
ont Iife 1 am somewhat hesaitant o devignate thee ocll changes as due o aging of that
they i repreent a defensive reaction

Two boef comments T beliere should be made here on neurologual tatmique Baach
and Wabmn vou ma reall have recenth shown that same tierve celh are enremeh £
malim sensitne Suseeptible neurons bevone Inaditted and entargat dunng the prves of
formalm tination and then undergy <hnnkage and bocome angular and datk when des
hadrated through alchol Thin could exphun some of the derene m neuron sire 0
crevad el angulanty and the penecllular paces which we have aba foun 1 10 e
common 1 orr own unpetfused human matenal

Serondl one WSt ako (a2 udcioms eve al wome of the Nl methods which are
wsed A techmain will often evertam the mioreseopie secions and. then differentaate
and decolorize m aloohol 1his devulonization will contmne if the dehanon <teps are
prolonged Thus anc i prsducee some wen pale wachahont «elis 1o ehnmate the
techniel artifact we now ine the gallocanm methed exclusinely for wath ihin methad
one man OVereun hut one «m never devolonize or destam and thus prduee such chre
matohtie cell changes.

1t 1 suggestad that we might better begm our neurolagr stidies of agmg sath the tis
«ues of the fetus and nenbom: Sach an approach woald undonhiadln prvade us with a
mete cumulative apprecianon of mans of the wrvetmal alieatons which br Andrew
has designated as a delensaine rerction of the vell aganst aging

Nenron changes with age probabhy represent a fong teim experiment on the patt of
natare The camponents of e1ch svstem of the body are mitnenead 10 a greater of les

degree by the cellnlar actnanes of the other swwiems of the bah Sieghits has weeenth
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people like Charles Darwm and Emstein Newton and others did iyolve some philoso
peng 1 st what

It 15 true that there 1 onty a partial loss of nerve cells, and 1t 15 difficult ta say jus
this means n terms of function m different parts of the nervous systems

In regard to Dr Windless sery interesting comments T thank that the picture of the
Sere cells a5 seen after pextusion fixation of the material which was studied certamly
prseats a more optimistic future for the guinea pig in Telation to old age than the ma
Jonty of students of the human brain have found for man These were animals from 2
\exy well Lept laboratery the laboratory of Dr Rogers at Lousswille Certatnly, the per
fusion method 15 2 most Jnteresting one 1 have felt sometimes 1n cases of study by means
periusion that there should be controls, ustag the matenal from the same or similar
amimal by immersion techmque in each case 1n any event, of course, 1t 35 difficult to hope
12 chiasg any latge aroounts of human material fixed by means of perfusion of the ner-
aus swem

Cestainly, 1t 15 true that some changes were seen ¢ven with such fixation and Dr
Windle remarks that the onty strrking’ difference was the accumulation of pigment, per
baps implying that there were some other differences

Y1tk Tegard 10 the degree of satellitosts at difierent ages, that question 15 sull somewhat
uasettled. Surely n the human bram the 1wipression has been that satellitosis increases
with adiancing age Of course we ate dealing here with a very corplicated situation We
are deahing with human bemgs who have died from vanous conditions and with varying
cltaat pictures We have tried to present this paper 1n the form of a suney of what has
been Jearned what has becn concluded from a study of a very large amount of material
There 15 no way to prove that changes at (he present time are due to purely “physiologic
3gng What we are 1afhing about e changes that occur 1n 61 age or changes fhat are
s1ible 10 old age and not s the younger age groups

With regard to the important question by Dr Mernitt concertung the ather portions
of the ncrsous system besides the nerve cell, some studies have been made There haye
been recent findings by Dr huhlenbeck st Woman's Medical Callege of changes 1n the
:n\m v'lnnc with degeneration of some of the fibers 1 old age and the appearance of
D]z;]pﬂ":gm)‘uc cells :\rnhm this nerve Studies on the astrocytes the microglia, and the
nguen "‘:Elt; alx; o \(n:lh memLe Tt 35 bard to be sure that one has an efecuve tech
by agl " :sess adies But there are some eatly reports of age changes i the ghal

e Spanish hustologusts of the Cajal school
ngk:,::: ::gl:Kr;: to the nature and the reality of these changes, some,
™ and question others it scems ¢o me are rather difficult to set aside as
lu:ﬁ duc to &fference baween ypes of Bxation or other techniques For instance, one
v 3

il ot P"i‘cn‘zh::)(‘!l: ,:!:n:l, one fation technique rather than another wonin
fhat amyloid bodies woutd app

One hardly can feel that one v
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In conclusion I want to sound a note of c1ution n mterpretation of results obta nel
by uncontrollable histopathological techmgues Y hen methods are properly appled to
ol postmortem el fixation artsfacts surprisingly hedle tn the wry of age changes an
be detected i herlthy animnls nenve cells

Dr H Houstov Mexrirr [New York N 1] I would hike to ask Dr Andrew how ex
tarsive 4 study Jras heen made of other clements of the nersous system to determine if
they are an index of the aging process particulrdy the ghn the blood vessels and the
myehn sheaths

Ravuoan insws [Boston Mass] Dr Mot bas alrewdy asked my quesnon but 1
would add to lus list the amylond bodies that are found 16 the agg nerous system 1
too would certamly foliow the e of thinking that Dr Windle has presented I have
scen some of Dr Vogts materi\ and felr that there had not been wnple control of pest
mortem change fivation wrtfact and things of that sort The question ther of how many
of these very subtle changes i the neurons are rehable indices of discase must aluays be
kept m mind

Lhere 13 another problem howeter Assuming that these changes are reltable what
do they mewn> What do they mean in terms of reactivty to some disetse process or cont
pensation to a disease process® How docs one decide whether a cell change is compensa
tory? That 1s a question that deseves comment  And then assunung that you cant deade
that question how do we dctermine that these changes are speahcally rehted 1© e
process of aging nasmuch as every animal and every human has been assatled by ant
endless series of discases and metabobic changes? T hat 1s one of the veving problems 18
this whole fiekd and 1 frankly admat that T am confused about it

Dr WiLLiast MarAvun [Boston Mass] I would like to continue the question aat
Dr Adams rassed and prucilasly ash how much do we Anow about the clsucal preture
of the people whose brams were exammed® With the 500 brams that Dr Vogt has and
25000 sectrons 10 cach brain how much chinieil material does he have? 1l e docsn t—
well T feel 1t 1s just (00 bad to have Dr Lorge yesterday teling us about very mnute
studics of the psychologic preture and Dr o Andrew and Dr Truex teling us 1tout e
hustologic changes nd yet no attertpt made to brng them together

Dr Avcustus Rost [Ios Angeles Cal] I would like to ask frow the morphological
changes deseribed by Dr Andrew rele to those shawn iy years ago by Dolley m the
Purkmye cells of the dogs cerebellum?

Dr WARRCN ANDRFW  In regard to the discussion by Dr Truex the point 15 v¢'Y
important that multnucleiton of cells dacs ocattr 1n certmn parts of the nervous system
at all ages wnd this s well recogized It agun points up the fact that we must tatk 1bont
indinidual groups of cells rather than about nerve cells 1 discussing some of these age
changes is a matter of fact sn the nucler of the hypothalamus we do hve mulnucfert

funchional sigwificance of these changes and that the use of the combined disciplings 13
ighly to be desired an such studics

There s necessanly 3 certamn amount of philosaphy and plilosophizutg bound in with
s on aging of nerve cells and this may be a brd feature but in many

our present v
s hilosophizing ss of extreme umportance and of course the work of

ficlds of saence p!
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1917 Frankly 1 have always thought a great deal more of Dr Dolley s work than many
of Jus ¢rities have Hus studies were made by mcthods which some of us feel arca bt
antiquated today but he had betutiful pictures of changes 1 1 arkmje cells as 2 result
of normal scnicscence and of faugne and actually there has been a Lur amount of
correlation of our own findings with the findings by Dr Dolley on the dog

I do fecd that the truth n this question of the ddegree of change in nene cells n old
age probably hes somewhere between the stind which some msestgrtors and T have
taken that there 15 1 faly Jarge amount of change in nene cells and the fndmgs b
Doctor Windle with the perfusion techniques that there s relatnvely lutle change
certainly do not thuk that this 1s an all or pone questron nd only the future will de
ade which of the present views 1s the more correct tne
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CHAPTER XII

HYPERTENSIVE AND ARTERIOSCLEROTIC
VASCULAR. DISEASE OF THE BRAIN
IN THE ELDERLY

JOSEPH M FOLEY

Howeres the word elderly may be defined the result 15 arbitrary, and
therefore unsatssfactory In this study the biblical age of three score and
ten 15 the arbutrary choice since there are enough patients surviving above
the age of 70 to give some meaning to Certan numencal data which will be
presented Eleazars four score and ten and Job's one hundred and forty
years are almost equally famous but obviously impractical for present pur

The poet the philosopher and even the biologsst wall not be sausfied
with thus ct ! Uy d dd but none of them has pro
vided the criterna for any other The old saw that a man 15 25 old as hus
blood vessels has only an sncomplete justification A youthful set of
Blood sessels may be providing nutrition to 2 very degenerated set of nerve
cells so that functionally the man 15 0ld 10 anareness and responsiveness
and will neser regn the phssical or mental attributes of youth We are

old or young only m quanttative terms of our awareness and our respon
weness When the defi as here 15 ¢k

the actwanal feature of Life expectancy
Anenioscleross 1s defined as a degenerative change 1 arteties nf anv
vao1

the emphasss 1s on

« el uiL anu with or without atheromatous change
s blood sessels These definstions will be to some as arbitrary as the defi
muon of ellerly but they are necessary to humie the scope of the dis
cussion The el ferly patient with arteniosclerosts or hypertension almost
alwass has some degree of structural change 1n the cerebral blood vessels
‘mtenmdleronc or iy pertensie yasenlar disease of the bramn 1s considered
1o Le the effect of these degeneratine Processes upon bran tissue 1 terms
ol eutt et loss of ner ous function or destruction of nervous tissue
Tle faucnt who has sunvved for three score and ten has had sevent,
sears of epportamity Tor challenge by trauma infection neoplasia nntyl
metabohic error But as he outruns these pursuers he 1s headed off by the
171
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CHAPTER M1

HYPERTENSIVE AND ARTERIOSCLEROTIC
VASCULAR DISEASF OF THE BRAIN
IN THE ELDERLY

JOSEPH A FOLLY

Howeser the ward elderly may be defined the result 1s arbatrary, and
therefore unsatistactory In ths study the biblical age of three score and
ten 15 the arbitrary chosce since there are enough patients surviving above
she age of 70 to give some meamng to certan numenical data which w il be
presented. Eleazar s four score and ten and Job's one hundred and forty
years are almost equally famous but obviously impracucal for present pur
poses

The poet the philosopher and even the biologist will not be satisfied
wath this chronologieally deterramed d but none of them has pro
vided the ermterra for any other The old saw that 2 man 15 25 old a5 his
blood vessels has only an incomplete justification A youthful set of
blood yessels may be providing nutrition to a very degenerated set of nerve
cells so that functiomally the man 15 0ld 1n awareness and responsiveness
and will never regam the physical or mental attributes of youth We are
old or young only 1n quantitaine terms of our anareness and our respon
sheness When the d as here 18 chronolog
the actyarial feature of ife expectancy

Arteriosclerosis 15 defined as a degenerative change 1n arteries of anv
se o h

the emphasis 15 on

v Gy alt Dewessary to fmit the scope of
tussion The elderly patient with artersosclerosts or hyperlS:sufnd::fn:iol:t
always has some degree of structural change n the cerebral blood vessels
Arenstlerotic or hypertensive sascular disease of the bram 15 considered

to be the effect of these degenerarive Processes upon bram tissue 1n ¢ .
of enther loss of nervaus function or destruction of nervous mssue i

The {mucn( who has survved for three score and ten has had seven
z::ZbZI opportunity for challenge by trauma infection neoplasia a:é
e error But as he outruns these pursuers he 15 headed off by the

m
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These changes and therr effects upon the brain will be considered in more
detanl when lacunar infarcts are discussed The larger blood vessels at the
base of the brain may not be affected by hypertension and 1t 15 not un
common to see normal sessels 1n the arcle of Wilhs when the hypertension
has been severe enough to cause a fatal ganghomic hemorrhage When
atherosclerosss 15 present m the circle of Willis hvpertension may potentt
ate the degeneratrve effect of the atheroma with the production of anen
rysmal malformations

For all practical purposes the effect of artertoscleroue vascular disease
upon the bram 1s nfarct necrosts Conversely, almost all wnstances af
farct necrosis of the bratn n the elderly are related to arterrosclerotic vasen
lar disease since so-called cerebral thromb: arise m artertosclerotic cere-
bral vessels and cerebral emboli arise mn arteriosclerotic hearts or great
sessels Further the extent of the destrucunve effects of thrombi or emboli
m cerebral vessels 1s conditioned strongly by the relative patency of other
cerebral vessels which 1n turn 1s a function of the extent of artersosclerotic
degeneration which they have sustained

Atherosclerosts of the basal vessels of the bran can sometimes reach
such a magntude even when not aneurysmal that compression of cranal
peries may occur with visible flattemings and ndentauons It s sur
prising how infrequently a loss of function can be documented 1n such
cases especally 1n those cases i which the optic nene and chiasm are

{8) P bly the slow desvelop: of the P and

dstortion allows the nere fibers to adapt

In recent years there has been understandable wmpatience with what has

been called the plug and spasm school of thought 1n cerebral infaretion
Denny Brown (9) has prop the term by
o

(TIRIE ta e oem £

o www awsaeteney, and Malblan and hus co
(11) have been referring to  acute te; o

rmittent s
g ficiency of cerebral

The hemodynamic crisis 1n one form or another precedes all infarcty

m the sense that there 15 a time mtenval an which dysfunction of t e »
sull resersible Tt 15 well known that an area of brain deprined oo
of blood for more than a few bty wpetcly

mmutes will undergo e

Versi|
It 15 less well known that i B o
ok

le necrosis
complete degrees of nave

:;nmus event in
ere may be
¥ be sox o suie tesidual oxygen mn blood
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degenerative disexses The big challenge of the degenenitne diserses of
Inter life 15 to the blood vessels Most feared 1nd most disibling 15 the
threat to the vessels of the brun for when dementin or parilysts takes over
2man can no longer control hus own destiny  Old people do not fear
deuh s much a5 they dread the steps leading to 1t (1)

Several reviens and symposit m recent years have concerned themseles
with the nature and etiology of arteriosclerosis and hypertension Great
strides hwve been mde 1n our knowledge but therapy s sull 1n the ex
penimental stage even though some approaches seem moie reasomble
than others (2 3) No preventive and no cure for degeneritine vasculr dis
ease of the brun 1s 1n the foreseeable future 1nd 1 large tash remuns in
trymg to learn the mechanisms by which hypertension and arteriosclerosis
exert therr effects on brun tissue An ecellent critscal revien of eerebro
vascular disease with emphasts on recent practienl additions to climcal and
pithological features was published in 1953 (4)

Hypertension may affect bran tissue in 1 varety of w1ys The mott
dramanic 1nd violent of its manifestations 15 hemorrhage nto brun sub
stance Indeed brun hemorrhage in the bsence of malformation trumit
or blood dyscrista 1s myarnbly due to severe and long standing Iyper
tensive vascular diserse The mechanism of rupture 1s still unknown
Charcot s miliry aneurysms are no longer considered to be n adequate
cause (5) No more convincng 1s 1 cause 1s the artifictal situation of ev
perimental mfarction preceding acute rise m blood presswe (6) Although
some few luman cases ni1y cortespond to this experimentnl situition the
lestons tre more remimscent of severe hemorrhagic mfarction than true
bram hemorrhage

Hypertensive encephinlopathy 1s 1 cusis 1 the course of hypertensie
diserse i which herdache coma convulsions eyeground changes ¢
varying degrees of renal fulure make their appearince m 2 puent whose
alrendy high blood pressure has gone up acutely The pathologic lesions
1n the brun consist largely of swelling miliry infrrcets petechinl hemor
rhages nd evidence of increased vascular permerbelity snpcnmpOSCd
upon more chronic vascular lesions The presumption s thnt this crists 1
the course of the disense 1s due to n acute mereise m neratuminal pres
sure (7) mrolvng not only the cerelnal but the visceral vessels qs well
Hypertensive encephalopathy 1s very rare m the elderly The retson for
thus 1s not clear It 1s not only that the severe hypertensnes die earher
ance we shall see that cerebral hemorrhage 1s not infrequent in the older
prtent

The earhiest morphologic change 1 the Lrun 1n hypertension 1s 1 the
smaller arteries which become thickened by cellulir proliferation md
then hyalnuzed In some 1nstances this reaction m1y become necrotzing
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TABLE X111
Age distnbution of €358

e

oo ion oy | B4 RTINS
Ase ber cent emale 409 per cent lemale T Ee emate
-
B 31 6 per cent 30 8 per cent
‘7?—;; 293 };r cent 1? Q per ceat
80-81 21 7 per cent 25 4 percent
3-89 9 7 percent 9 9 per cent
%095 4 2 per cent 4 5 per cent

I IR S v ST
OF these T3 cvses 131 o5 39.2 per cent, had ynfaret necrosis or bemonthage autnbutsble
to hypertension or artenosclérosis

TABLE \IL2
Type of leson n 131 putients with hemorrhsge ormfarct

Leaon i > Peccent
Hemorthage 7] 36
Infarcts Receat 58 174
Tnfarcts O 57 28
Infarcts O1d and Recent 2n 63
Hemorthage sath OId Tnfarcts 2 06
‘Hemorthage with Recent Infarcts o -

ton of the brain was carrted out 1n 334, or 77 1 per cent Table M1 1 dem
onstrates that at least 1 terms of sex and age this group of 334 cases s which
brawas were examuned 15 representatise of the total i which autopsies
were catried out Recent infarcts were present i 58, or 174 per cent of
the tatal Table X112 Ol infarcts without recent lesions were present
89 ar 20 per cent Tn 21 cases or 6 3 per cent, there wwere both recent and old
wfarcts OF the 58 recent mfarcts, we have tned to determine how many
were the pnincipal cawse of death An infarct may be the cause of death
because of sts s1s¢ as 1n cases of masswe hemwpheral farcuon {fig \13 )]

ar because of sts location as in the vertebral basilar distnbution {fig N112)
or hecawse of 4 functional disabitity whach permuts of easy fatal complica
uons Using these triteria there were 40 (aves nv tar ot~

w ot seu geaths (279 per cent) ar
mz_;\‘gmm wamors for 90 deaths {208 per cenr) ¢ per cen) and
hat 10 per cent of pauents died of a cerebral infar
<t 1s of course no 1n
dex of the morbidity produced Esery patient who sustained  cerebral m
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vessels i and near the cerebral arens whose integrity 1s threatened Necrosis
of nervous tissue 15 brought 1bout by the durition wnd mtensity of the
1schemzc 1ozt The resolution of the hemodynimic crisis 1s fuorable or
unfuorble depending upon the mtensity of the 1o and the speed with
which ndequate perfusion 1s restored

Tixed collaterals 1re the mun line of defense agunst mfarction of bram
tissue When they a1e anitomicilly midequate s for exunple n the
origin of both nterior cerebrnl artertes from the mternal ciroud of one
side, an mf1ict may be diststrous in 1ts extent But the margin of safery 15
usually considernble for not only are there anastomoses m the major
essels of the arcle of Willis but there are other meningeal inastomoses
between the branches of these mnajor trunks (12) It s likely that such
anastomotic conections are effective 1f the occluston of ¢ vessel 1s suffi
aiently gradual In the sudden occlusion produced by embolus there »
infarction 1n the total area of supply of the vessel beyond the pomnt of
lodgment of the embolus But m the gradual occlusion produced by con
centric atherosclerotic obliteration or stenosis of 1 vasculir Jumen no in
farct may be present under notmal circumstances When occlusion hs
been gradual or perhaps even when 1t 1s mcomplete the collterals from
other patent vessels trke over to protect the e of compromised supply
These collaterals are effective only up to 1 pomnt Their fulure depends
upon several factors the most mportant of which are their own reltne
pitency and the effectiveness of the general airculrtion

The mechanisms by winch collzternls succeed and ful are not under
stood completely more mformation about them will be esscntrl for an
understanding of the mechinisms of cerebral infarction

TREQUINCY

With these prelimmary considerations in mind we mught now consider
the ncidence of artertosclerotic mnd hypertensive vascular disease of the
braun i the elderly patient m our time To this end we hue reviened
the 1utopsy records of the Mallory Institute of Pithology for the yeir 194
It 15 obvious that there 1s 1 degree of selection m such = seres Tor onc
thing the patients 1re dead Tor another although the populition of 1
City Hospital 1s generally older than that of other Linds of nstitutions 1t
1s not s likely to include 1 lnrge number of clirontcally demented patients
such 1s might be seen mn 1 stmular age group from 1 mental hospital On
the other hand utopsies m 1 Gty Hospital population are likely to gre
1 rough apprusal of the pathological pracesses m the generl populition

In the yenr 193¢ 1050 nutopstes were performed at the Mnllory Institute
s who had died at the Boston City Hospital 133 or 112 per

on patient:
n patients 70 years of nge or older Of these 133 cses examimt

cent werel



-

Fg XH” Extens ¢ unfarct on of the Tosiral pons na 2 year-old woman who d et
* ha ”hours of ber coltap e The r ght cerebellar hermisphere was also mfarcted The
lower p cture shows the degree of partow nig of the bas lar artery below the level of the
leson
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Fig XIT1 Massive mlarction of the right hemisphere in an 81 year old hypertensiie
wotnan due to embolic occlusion of the nght mnternal carotid artery Therc were b
lateral tentorial hermtions and mid bramn erush Death occurred within 48 hours of
the onset of symptoms

farct 1s disabled to some degree as are many others who re threatened
with mfarction without sustaiming 1t

Of the 331 cases m which bruns were exammed 12 hemorrhages were
found Inll but one the hemorrhage was the cause of deth In every one
of these cases there was hypertensive heart disense s mamfested by heart
weight of 4100 grams or over In these 331 cases there were 51 mnstances of
hypertenstve heart diseise so that over one quarter of hypertensne pa
tients died of cerebral hemorrhage in this nge group There 1s apparently
no age beyond which hypertension may not produce bram hemorrhage
T hree of our patients were over 85 1nd one over 90

Thus then has been the dark side of the prcture, that almost 10 per cent
of patients who Ine to the nge of 70 or over will show some effect on their
bruns of hypertension or arteriosclerosis There 1s however, 1 brighter
ssde Not all of these lesions ciused death, nor indeed did all produce
sigmificant disability And of the 331 cases there were 203 (over G0 per cent)
10 which no mfarct and no hemorrhge occurred The st two columns
of table NII 8 show the reltive age distribution of the affected and the
unaffected groups Lacept for 1 lower medence of myoliement in the
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TABIT \IT3
Age distnl ution of cases with an 1 witl out cerel ral vascular les ons

AtA G Brim T 3| DoInfarctor Tfarct o
e wicsl [ TG el e
- = - -
70-74 137316 102 30 8 70-34 S 32244
75 79 120 29 8 9329 0 53256 43
80-84 107 24 7 8 25 4 50-24 6 2267
85 89 2 97 33 99 19 94 117
90-91 1842 15 45 6-29 969

earlier 2ge groups there 1s no signficane difference 1n 1ge dstributton
Since we are here anlyzing 1 negatnve frctor the 1bsence of 1 lesion ths
figure of 60 per cent m1y be hugh but 2t Ieast 1t would pperr that very
many people can attun very adv inced years without any striking patho
logic changes m their bruns wluch e attributable to hypertension or
arterjosclerosis

Another mstructive ferture to be guned from studymg qutopsy m1
teril 1eltes to the other puthologic states which occur with degenerune
vascular disense of the brun Most obvrous and prabably most mportant
1s the state of the rest of the vascular system  \iteriosclerotic hent diserse
1 our matertl 14 considered to be present when there 1s coronry Wwiery
disease with old or recent myocwrdinl mfuction myocardial fibrosts or
rtertosclerotic valvalir thickeming With these crtern artertosclerotic
hetrt disense was present 1n 83 per cent of 133 patients over 70 el 1 92
per cent of 131 crses in which erther infarct or hemorrhige was present i
the brun Not 11l of these cases were symptomatic but n our 133 pattents
death was due to cardrc fulure or myocarditl mfarctron m 28 per cent
Monroe (1) s repotted on the inadence of heart disese in 7911 patients
over 61 1 the yers 1913-1913 1t the Peter Bent Brghm Hosprtal In
this group younger thw our own he found clinical hert disease m 55
per cent nd 1t qutopsy m 72 per cent

Thus hugh meadence of heart disese means that we must direct our 1t
tention to the heart m 21l enses of vascular disease of the brun but es
pecnlly n the elderly Aurtcular fibrillation or myocudil mfarction with
embolic occlusion of 1 brun vessel 1s easily 1ccogmized I ess well recog
mazed are the episodes of sudden neutologic disability consequent upon
nqomrdnl mfarction corontry msuiliciency angina pectorts and changes
m crdirc thythm Ihese events set i motion 2 chamn of cicultory de
rangements the lest complex of which 15 the blood pressure drop of
myocrdinl mfarction The cerebrd result of these events mn the presence
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of stenosts or occlusion of a cerebral vessel 15 1 hemodynamic exisis which
may produce localized loss of brawm function

Case 7 %n 89 vear oid woman su idenls coltapsed at home and became unconscious
smmedsately Within seseral hours she was brought to the hospital She was pulscless
and without blood pressure and died before other observations could be made At autapsy
there was foud an early myocardial ifaret without mural thrombs There was exten
sne early nfarction of the tegmentum of the pons and mudbrain the left thalamus and
both ccarpstal lobes {fig \II3) The basilar artery was markedly narrowed by atheroma
and contained a newly formed fibnin elot

Case 2 An 53 yeas old womsn bad angina pectoris She was admutted following the
sudden onset of left P with She made a )
Tecorery over the mext several dnys Three days later she was alent onented and
jocular and her hemiplega was cleanng It continued to 1mprove until she died sud
denly while eaung eleven days after her originat collapse She had never complamed of
chest pamn or discomfort At autopsy there was mfarction of the anterior wall and the
septal pottion of the left sentricle considered by histological eritenia (13) to be con
S3trnt wath an eleven day mfaret In the bra there was tecent incomplete infarction m
the distr bution of the nght ruddle cerebral artery which was narrowed but not occluded
by atheroscleroms (B X114) The very sclerobic nght micynal carond ariery was o
cluded at 1ts termunus by a ruptured atheroma( fig A11%) A reconstruction of the ¢hini
cal events would suggest that the cesebral leston was the result of the hemodynanne de
Tangement produced by the acute myocardial wnfarct i a cerebral sascular system
already compromused by atherosclerosis

Such cases as these illustrate that there are mechanisms other than
embalic occlusion by which the cardiac events may produce cerebral i
farction In the first case the mfarction 1n the basilar distribution was con
dioned by the stenosis 2lmost to obliteration of the basilar artery Ade
Quate as thus narrowed lumen and ats ficed collaterals may have been prior
10 the myocardsal wfarciion the tissue was unable to survne the diffuse
arculatory derangement of 2 shock producing myocardial infarct The
tole of the fibrin thrombus was intermediary at most, indeed 1t may be
Possible to regard 1t as only another effect of the local sschemia produced
by the myocardial nfarct

In the second case the occluston was in the internal crotid artery, but
the mfarction was in the distribution of the mucddle cerebral arte: r\):‘l\ cl
%as not completely occluded, although st was very stenosed 121 luI ;
atheroma 1nt the cerebral vessels has not been associated n:uouslP TC;
Bypotension but Mallory and Kmney (14) have reported ul:n the Zu““ ;
i;:)\;xﬁx;s as al consequence of bleeding pepuc wicer They advanoccdn:lll‘{a

€518 that rupture occurs as
produced by the l[:m ered 1ntnltx:n|cn:lse§r\:sn::c°i the presure diference
The cardsorascular system 1s not

B the anl
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TABIT \1{3
Age chstrif utio s of cases with an | witl out cerel ral vascular les ons

At A B I y Ao Infarct or Infarct o
Y @i et WHGRT | Nme hewee | Hemomhare
- - P~ -

70-74 137 31 6 102 30 8 70-34 5 »ud
7> 79 129208 93290 55256 33
S0-84 107 24 7 8254 021 6 15267
85 89 42 97 33 99 19 94 14107
90-04 18 42 15 4> 629 969

erhier age groups there 15 no sigmficant difference m tge distribution
Since we e hete analyzing 4 negatne factor the bsence of 2 leston this
fige of 60 per cent may be high but t least 1t would appear thityery
many people can attun very wh wced years without 1y strihmng p\!‘m
logi. changes 1 then biuns which e atubutabic to hypertension or
arteiosclerosts

Another mstructive feiture to be guned from studymg wtopsy m
terinl 1elates to the other pathologic stites which occur with degenernc
vasculir disease of the brun Vost obvious nd pmlnbl) most Important
1s the state ol the rest of the visculir system  \rteniosclerotic hemt disexe
m our maternl 1s considered to be present when there 1s coronary artery
disense with old or recent myocirdnl mfuction m)oc'udnl fibrosts or
wtertosclerotic valvular thickening Wath these curternn artertosclerotic
heart diserse was present i 83 per cent of 133 patients ovet 70 and m 92
per cent of 131 cases m which erther infirct o1 hemorihage was present it
the brun Not 11t of these cises were sympromatic but m our 133 prnents
detht was due to cardne [uluie or myocudit miarctron m 29 per cent
Monroe (1) his reported on the madence of heart disease in 7911 pruents
over 61 m the years 1913 1913 at the Peter Bent Bughm Hospital In
this group younger thin our own he found chmeal heut isense 1 55
per cent and 1t qutopsy 1n 72 per cent

This lugh icidence of heart diserse means that we must direct our 1
tentron to the heut m all cises of vascular disease of the bramn but e
pecnlly 1n the elderly Autrculu fibrilltion or myocardial mfarction with
embolic occlusion of 1 biam vessel 1 csily recognized 1 ess well recog
nuzed are the episodes of sudden newologic distbility consequent upon
nyocirdial milarction cotonry wsufliciency wgmn pectoris wd changes
n cardinc thythm  These events sct m motion 1 chun of circulitory de
rangements the Jeast comples of which 1s the blood pressme drop of
myocrdinl mlweton The cerebrl result of these events in the presence
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Fig X114 Case? Incomplete softenng n the distnbution of the tight middle cerebral
artery 1n an 88 year old woman with an 11 day old myocardial wfarction

and many others can be ated i our material as precipitating events
cerebral infarction Behind all of these looms the least common denomina
tor of cerebra) arteriosclerosts contributing by stenosis to 2 situation favor
10g hemodynamic cnsts and thwatting by impaired collaterals the success
of the adapine mechamsms wWhich prevent nfarction

The dugnosis treatment and prophylaxis of cerebral vascular disease
i the €lderly demand that we drTect our attention not only to the events
1M the cerebral vessels but to those extracerebral events which produce
diffuse arrculatory effects e must reject the 1dea that cerebral infarct or
even cerebral thrombosts may anse de novo and stne cqttse Documentary
evidence regarding hypotension s a cause of the unsatisfactarily resalved
hemodynamic crisis 1s attamable m a certain number of cases but there
are many other possible causes of reduced vascular perfusion of a com
promssed cerebral aren which are less readily documented Decreased car
dacoutput alterarionsof cardsac thythms and increased vascular Tesstance
Tesule 1n reduced cerebral blood flow but 1n the entical event leading to
cerebsral mEction their presence often can be only surmised Indeed m
same myocardia) mfarction the Quffuse circwlatory derangement 35 com
plex and factors other than systeruc and cerebral hypotension may be
conerbutory AModern studhes in cerebral vascalar duease must ask the
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Fig \II3 Casc1 80 year old woman who collapsed suddenly and & ed withit several
hours At autops there was frund an early myocar al miaret withe it mural t] roml1
There was carly mfarction of the tegmentum of pons and midbrain the Teft thalamus an 1

both ocaipstal lobes
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Fg AH{ Case? Incomplete softeming 1n the distribution of the 7ight mmiddle cerebral
artery man 88 year-oldy oman w th an 11 day old myocardial intarction

and many others can be ated 1n our matenial as precipiating events 1
cerebral infarction Behuind all of these looms the least common denomina
tor of cerebral arteriosclerosis contributing by stenosis to 3 sitwation favor
g hemodynamic crssts and thwarting by impaired collaterals the success
of the adapine mechamisms which prevent mfarction

The diagnosts treatment and prophylaxis of cerebral vascular disease
m the elderly demand that we direct our attention not only o the events
1 the cerebral vessels but to those extracerebral events which produce
diftuse aireulatory effects Y e must reject the idea that cesebral infarct or
even cerebral thrombosis may arise de novo and sine cause Documentary
evdence regarding by potension as a cause of the unsatisfactonty vesolved
hemodynamuc crists 1s attamable mn a certan number of cases but there
are many other possihle causes of reduced vascular perfusion of 2 com
promused cerebral asea which are less readily documented Decreased car
thacoutput alterations of cardiac thythm and increased yascular resistance
wesult in reduced cerebral blood flow but 1n the critical event leading to
cerebral infarction their presence often can he anly surtased Indeed n
acute mocardnl mhiretion the diffuse arrculatory derangement 15 com
plex gnd factors other than systemic and cerebral hypotension may be
contributory Modern studtes n cerebral vascular disease maust ash. the
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Fig \113 Casc1 80 ycar old woman wha collapsed suddenly an !
hours At autop sy tere vas £l an early nycaard al infiret with
There was carly infarcuion of the tegmentum of | ons and midbram the left

t

both ocapital lobes
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“These Jestons have been considered by some to be the natomic substrate
of common motor disorders of the elderly including marche 3 petst pas
and even parkmsomsm The severe grades of lacunar degeneration of the
lentrcular nucleus are very rare m our own material but lesser degrees of
change are not uncommon m the elderly patient (fig \116)

When the lacunar state 1s present to any degree 1n the putamen there
usually are lacunar changes elsewhere The griseum pontis the thalamus
and the centrum sermovale and other favored sites When this process oc
curs 1 younger patents they are almost marbly hypertensise, al
though some are diabetic ¥ e have not seen such change well developed in
4 younger non-diabetic or non hypertensive and 1f 1t occurs 1t must be
extremely rare Lacunar degeneration 1s a familiar finding however, 1n
the older patient Tt may occur without hypertension 1n the aged although
hypertension combined with adsanced years produces it i 1ts most
classical form

The earhiest morphologic change in the cerebral blood vessels m hyper
tension affects the smaller arteries and arterioles Even patents with long
stand ng hypertension may show no signtficant atheromatous change 1n
larger cerebral vessels In diabetics and 1n elderly patients with long stand
wg atheroscdleronc vascular disease the atheroscleratic process extends
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question  Why did this cerehral infaret occur in this patient 1t this time?

Only by a correct urswer to this question 1 lrge numtbers of cucs can v e

hope for telligent approrch to the prevention of cerebral infarction
I ACUNAR T1SI0N\S

1he neuropathologic literiture from the mddic of the mincteenth

century hs ¢ \rried accounts of smll Jesions m the lenticul e nuclens e

peenlly the putamen Pierre Marte (15) used the term ctat hieunmre
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“These Testons have been considered by some to be the anatomic substrate
of common motor disorders of the elderly including  marche & petit pas
and even parkinsonism The severe grades of lacunar degeneration of the
lenticular nucleus are very rare in our own matersal but Jesser degrees of
change ase not uncommon 1n the elderly patient (fig \116)

When the lacunar state 15 present to any degree i the putamen there
wsually are lacunar changes elsewhere The griseum ponus the thalamus
and the centrum semiovale and other favored mites When this process oc
curs m sounger patients they are almost invanably hypertensne al
though some are diabetic. W have not seen such change well developed 1n
a younger non-drabetic or non hypertensive and 1f 1t occurs 1t must be
extremely rare Lacunar degeneration 1s a famshar finding howeser 1n
the older patient It may occur without hypertenston in the aged although
hypertenston combined with advanced years produces 1t 1n 1ts most
dassical form

The earliest morphologic change n the cerebral blood vessels 1n hyper
tension aflects the smaller arteries and arterioles Even patients with long
stamding hypertension may show no significant atheromatous change in
larger cerebral vessels In diabetics and 1n elderly patients with long-stand
g atherosclerotic vascular disease the atherosclerotic process extends
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question W hy il thus cerebral infrct occur 1n this pasent °t thus time®
Only by  corsect answer to this quesuon tn Trge numbers of c1ses cin we
hope for m mitelligent 1pproich to the prevention of cerebr 1 miarenion

1 SCUNAR T1S10\S

The nemoprthologice Iterttute fiom the mud le of the nmeteenth
century s arned accounts of small Jesons in ¢ lenticul 1onuclous e
peanlly the putunen Tierre Manie (15) used the term ctt leunnie
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These lesions have been considered by some to be the anatomic substrate
of common motor disordlers of the elderly including marche A peut pas
and even parkinsomism ‘The severe grades of lacunar degeneration of the
lenticular nucleus are very rare in our own matenial but lesser degrees of
change are not uncommon 1n the elderly paunent (fig XII6)

When the Iacunar state 1s present to any degree 1n the putamen there
usually are lacunar changes elsewhere Fhe gnseum pontis the thalamus
and the centrum semiovale and otber favored sites When this process oc
curs in younger patients they are almost amvanably hypertensne al
though some are diabetic. W e have not seen such change well developed in
2 younger non-diabenic or non hypertensive and 1f 1t occurs 1t must be
extremely yare Lacunar degeneration 1s a famubar finding howeser in
the older pat ent It may occur without hypertension m the aged although
hypertension. combimed 1 1th advanced years produces 1t in its most
cassical form

The earliest morphologic change m the cerebral blood vessels m hyper
tens on aflects the smaller arteries and artertoles Even patients with long
stand ng hypertension may show no sigmificant atheromatous change 1n
larger cerebral vessels In diabetics and 1 elderly pauents with long-stand
g atherosclerouc vascular disease the atherosclerotic Pprocess extends
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Ig M7 Degeneratine changes 1n smaller blood vessels niear lacunar nfrcts 11
putamen nd pons of a 78 year old hypertensive man TI ¢ upper t1 o vessels have been
stained by Verhoeft s method the lower by hematoxylin and cosint

into the smaller arteries Tigure XII7 illustrates some of these vascular
changes n the neighborhood of Ircunar degenerition In our view Icunwr
degeneration 15 merely the consequence of obliterative vasculwr discase of
the smaller sized arteries wnd arterioles referred to customarily but not
quite accurately as rteriolosclerosis “The vulnerability of the putimen 1s
probably due to 1 combintion of 1ts high metabolic demand nd the rel
tne poverty of 1ts fixed collaterils

The état lacunatre of Pierre Marne 1s then an effect of degeneratie
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yascular disease of the bran Alexander {16) regards the status cribratus
and precribratus of the Vogis {17) as lesser degrees of the s:\m‘e chanﬁ:
Moore {18) has recently proposed the idea that certain perv ;\scu ar c1v .
tions seen 10 the putamen and elsenhere are the effect of a lytic action
certun ferments sumulated by hypovia

In recent years there has been a widespread unenucal 1mvocation of
“little strokes to explain many neurologic and mdeed many non neuro-
logic symptoms and signs 1n patients of all age groups but especally
the elderly (19 20) Neurologsts aware of the fymsy nature of the clinico-
pathologic endence on which thus concept 1s based bave been cymcal on
the one hand and generous 1n therr unwillmgness to cticize on the other
Asaresult theideaof littlestrokes has attained a widespread popularity
among some non neurologic practitioners for whom 1t represented a plaus
ible explanation of some otherwise obscure cliical problems Thus a
patient has a pain i the chest or 2 drop 1 blood pressure or 2 confusional
episode or a gradual dementia or a depression and 2 lttle strole 15
duagnosed

There are such things as little strokes a5 there are such things as

bgstroles but the practutioner does hus patients a grave disservice when
he decesves himself into thinlang he has made a diagnosts when he uses the
term hattle stroke

The true  hitde strobe 15 the symptom whatever 1t may be that re
sults + hen 2 patient has had a lacunar wfarct In the sense that lacunar
infarcts may oceur m showers and may be widespread throughout the
bran they are frequently the pathologic basts of pseudo-bulbar palsy and
dementia When pathologic matenal 35 used to tlustrate the ‘Ttle stroke
nolion the lesions are seen to be lacunar mnfarcts and whenever the data
are provided the patient 15 found to be hypertensne (19)

The imphcation that an ndividual lacunar ynfarct can produce all of
the symptoms asenibed to 1t 1n the hutle stroke 1dea 35 untenable and
dangerous The notion that every cerebral episode that occurs 1n the elderly

Ba vascular thing  can find no support from the study of a large number
ol autopsies In our own matenal subdural and epidural |

tumors aneurysms and wnfections of the nervous system turn y, \?ln(:

sullcient frequency to provide evidence 1f any were needed ﬁﬁn the

neurologieally sick elderly patient 1s entitled to more than the casyal as-

sumpt on of vascular etiology that too often Tepresents the total medical
2nalysss of 11s problem (Tgs X118 and \1I 9 mese
ANEURYSMS

Saccular aneurysms of the cerebral vessels
Tiey are not usually regarded as of import

aAre 11 our view congenital
in the elderly patient but, in
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Fig \II'§ ilateral subdural hematomas in an 83 year old man 1 ho died with ten
tonal hermation and mad bran crush

two cases of our 193 1 series ruptured saccular aneurysms were the ciuse of
death (g \IT10) Both were on the 1nterior communtcating artery One
patient w1s 82 the other 85 In one there was only munimal atherosclerosis
of the cercbral vessels 1nd there was no hypertension In the other the
atheromatous chinge w1s intense and hypertension was present We 1re
of the opinion that hypertension may pliy some contributory part an the
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fact of rupture and m the mtensity of the bleeding The mfluence of
atheroma upon the fact of rupture 1 less clear cut Although W alker and
Allegre {21) have made an interesting case for the role of atheroma in the
formation of saccular aneurysms their well known association with extra
canial malformations and even other intracranial vascular malformations
(2%) + ould seem to pomt to an essentially anomalous character
Incontrast to the seccular aneurysms fusiform artertosclerotic aneurysms

Fg s
Alarge left frontal parassguutat men PEIOMS 10276 year.o1a
‘Woman
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Fig XII10 Ruptured saccular ancurysm with menmngo cercbral hemorrhage in an
81 year old hypertensive woman who survived 7 dajs after her collapse

require 1 combmntion of hypertension and 1therosclerosis These lesions
occur with greatest frequency 1n the vertebral basilar system and Denny
Brown nd I (28) have discussed some of therr manifestations In this loct
tion they are seen 1s elongated tortuous dilated vertebral and basihr
artertes (fig X1 11) The dilatation 1s Iikely to be segmental with points
of stenosis dniding the segments The tortuosity may be so extreme that
the vertebral artertes run obliquely across the medulln formung m the
Tower part of the lateral recess to join the basilar artery which then runs
obliquely 1cross the pons to the upper part of the oppostte Iaternl recess
The ostin of the smaller branches may be obliterated and the wails of these
smaller branches my be greatly thickened (fig XII12)

The sequence of development of these arteriosclerotic fustform 1necu
rysms begins with severe 1theromatous degeneration of the vessel wll The
mternal elastic membrane and the muscular coat re disrupted and re
plced (fig NI 13) Increased mtrtluminal pressure then results i con
stant distention of the melsuc vessel wall and smll hemotrhages nd
dissectrons appenr The atheromatr break down m an arregular distnbu
tion t first so that bulbous protrusions rppear nd eventunlly the whole
segment becomes thin willed and dilted Phystologically then, the vessel
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becomes only an melastic and non muscular hollow tube through which
blood must be pushed agamnst gravity The area of supply of such a vessel
15 readily compromused and episodes of nsufficrency are almost the rule
In additron the wide course the aneurysms must take 1nto the lateral re
cess of the postenior fossa atlows them to produce pressure effects on the
canial nerves so that facial spasm, deafness vertigo and facial pamt may
be the result Rupture with subarachnoid hemorrhage can occur In one of

X

Fenar ay
dabet ¢ woman
Fesulted from rupy

1P cal fusiform atherosclerotic aneurysm n 3 7 3

Tie carond ay car old by
teries were simalarl, Ypertensine
ture of the Jet caroud artery ) dilated and tortuous and death
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Fig \ITI12 Thickened wall wnd narrowed lumen of the postenior mierior cerebellar

artery of a 68 year old hypertensive womn with atherosclerotic aneurysmal deflormubics
of the vertebral basilar system

| A - SRR -
P A%
e VRN

W . Pyt
ST e S
NN EE

. Lt
Fig NI 13 Section fro of an atherosclerotic aneurssm of the basilar artery

“There 1s loss of the internal clastic lamina compression and thinnng of the media and
the atheromata are disintegrating
190
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e —]

g MY Mas e subarachnowd hemorthage 30 @ 64 yeat old hypertensine woman
The vertebiral artenes are very tortuous There 1s marked stenosis at the junction of
1 wet and m ddle th sds of the bas lat artery The basfar above th's ot was very

thned 3n all pants A 3 mm Tupture was present on the pontine surface of the mud
Port 1 of the bas lar artery

out cases an arteniosclerotic aneurysm of the carond artery ruptured 1nto
& myemous sinus produnng an artenovenous fstla In another an
sunce 1n 3 G1yearold man there was a fatal rupture of the mid portion
of the basilar artery (fig N1 14)

THERAPY OF CERFEROVASCULAR DISEASE I\ THE ELDERLY

Tnrecent yevrs there has been increasing nterest i the therapy of hyper
tension and even of arteriosclerosis \ew surgical procedures and pawer
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ful pharmaceuticals have been employed to reduce blood pressure In the
enthusiasm of the ewrly use of such methods all kinds of patients were
subjected to the muracle of 1n allegedly normal blood pressure until soon
the warnings began to appear, that rapid reduction of blood pressure i
the elderly beneficient s the effect mny be on heart size and renal function
can produce damnge to the bramn It has now been generally ~greed that
rapid reduction of blood pressure 1n the elderly 1t least 15 indzcated only
when there 15 hypertensive encephalopathy As we hive mentioned earher
this 1s a relatively rare situation 1n the elderly, 1nd so strong hypotensne
agents have only 1 rare justification 1 this group In terms of therap)
there 15 1 corolliry to these studies that the elderly patient must be pro
tected against the acadental or deliberate drops m blood pressure 1ss0
crated with his disease or with trentments for hus disease It should be hept
1in mnd that a blood pressure drop 1s not a usual accompanmment of
cerebral infarction per se When 1n elderly patient with 1 stroke presents
with a Jow blood pressure immediate steps must be taken to restore blood
pressure and to find the extricerebrl catastrophe which precpitated the
stroke

Failing 1n the first place to see the rationale of stellate ganglon block,
we become discouraged 1n our enrly efforts wath 1t and have abandoned 1ts
use entirely i the management of cerebral nfarct

A therapeutic approich of more rccent mterest 15 the use of nticoagu
fants s prophylaxis agunst cerebral infarction Larlier stucies by the New
York Hospstal group (21) were concerned with the use of anticoagulints
and some encouraging results were reported 1n the prevention of cerebral
embolic mfarction More recently the Mayo Clime group (25) his been
concerned with the use of anticorgulants 1 1mpending nfarction due to
cerebrovascular msufficiency especially m the vertebral basilr system
In cases of basilar insufliciency they regard anticoagulints as 1n emergency
measure The eflicacy of such 1 method of treatment has not yet been
proved and 1t must still be regarded s experimental The meclnism of
so-cilled 1ntr-corgulint therapy n the presention of non-embolic nfarc
tion 1s obscure The clmnical 1s well as the pathologic data make 1t dufficult
to understand how the prevention of intra vascular clotting can be effec
tve A patient develops the sudden onset of symptoms and signs relting
to the bramn stem and then clers rapidly within 1 few minutes returning
to normalcy A few hours Iater the episode 1s repeated and agun recovery
occurs And so for severl episodes over hours or diys or weeks the s¢
quence of loss of function followed by return to normal occurs until 1t
Inst an episode no cifferent from the others takes pliee exeept that now
there 1s no recovery Dadall of the exrlicr episades with recovery mean that
sntrasascular clotting had occurred? T 1s a new clot formed ¢ach time an
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episode occurred—and 1f so what happened to the previous one? Exami
mtion of the vessel smyolved shows as often as not that there 15 no intra
vaseular clotung that the basic pathologie process 15 an old chronic
atherosdleronic stenosis or obliteration of the vessel Yet this 1 the kind
of chinucal problem 1n whach anticoagulant therapy may delay or prevent
the final catastrophe of mfarction !
The other possible expl foraf: action of anticoag!

on the episodic loss of function 1 cerebrovascular disease may le 1n the
phygieal effects of these substances upon the column of blood beyond the

N weaup § b LILUUL LIEY Lo pre
seat the studged blood from adhening to the walls of smaller blood vessels
{°6) These propertses suggest the possibality that the anti-coagulants are
effecte by reduang the cerebrovascular resistance thus allowing for
greater cooperation from the fixed collaterals when an area of bramn 1s
compromised 1n a hemodynamic cnsis We know of no measurements of
cerebral blood Row cerebral oxygen uptake or cerebral vascular resistance
In patsents ¥ ho are on effecuve doses of anticoagulant therapy

Qur own experience wath antic n the of cerebro-
vascular d sease has been restricted to those pauents i whom there are
transient recurvent losses of function without final cinseally obvious m
farcuon We are guardedly optimistic about the results 1n this group We
have been reluctant to employ anticoagulants when 1nfarction 13 estab
lished and especially when thete 15 embolic infarction Further chinico-
pathologic studres may prove such reluctance to be poorly advised

E\m’\( aucoagulants prove of value in a large and well ronrealtad
wree Fa

wy wa B e e b

plyncal exervion are a few of th
AN £Xcess ve strain upon the corr

ot e elderly patient are 1n the w. « wagory ot cerebro-cardiovascular
l‘r;:ufr ;:llency and correlate well with advanced cerebral arteriosclerosis al
ough rot always with demenna or cereb
ra; Tharn
anoften be o~ ~ ! onfarconn
s mple rules
meals th
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therapy of cerebral infarction, with a view to reducing the cerebral edema
and mflimmation of the lesion They report that no sigmficint untoward
effects from cortisone were noted, although their 35 cases included 214 hy
pertenstves and si\ dinbeties Tlhus method of treatment of the acute cere
bral infarct 15 still in the experimentnl stage, and has obyvious elements of
danger Acute mfarction n the total or near total distribution of 1 myjor
cerebral artery 1s 1lways assocrated with 4 massive merease 1 ntracranal
pressure If cortisone proves capable of modifying the early nflammatory
response to infrction, 1t miy prevent the forumnal, tentorinl nd sub
falcial hermations which compound the damage to the brun wd are so
often the cause of death

SUMMARY AND CONCLUSIONS

The material presented reinforces the generally accepted opunton that
degeneratun e cerebral vascular disease 1s 1 formrdable cruse of disability 1
the elderly From 1 large autopsy material 1t 1s evident, however, thit
many people can 1ttun very adsanced years without suflering any signif
cant cerebral effects from degeneritive vascular disense

The diagnosis of cerebral vascular disease 1n the elderly must be made
on posttive grounds, and many tragedies of nusdingnosis my occur when
1t 15 assumed that a cerebral disorder must be vascular beeause the pitient
15 elderly * Lattle strokes should be dingnosed only when there 1s reason
able evidence that 1 lacunar infaret has occurred

Emphasis 15 laid upon the extrrcranml factors, particularly carding
which underlie cerebral mfarction The cerebral mirrct of the clderly 15
viewed as one event 1n 1 diffuse arculatory disorder The therpeutic 1m
plications of such an appronch are discussed

DISCUSSION

RAYMONDD Apauts [Boston Mass ] I belicve that yon will agree that the subject which
Dr Toley has revicwed 18 one of the mest importnt 1w all of mediane wd it deserves
our closest attention Vascular discase of the brun not only 1n the senescent butin the
muddle aged as well Tatks first in frequency and gravity amongst all discases of the brain
leading as a rule to a state of senous disabihity and even death

What are the sigmficant recent deselopments m tlus ficld of medicne wWhich promise
some hope of a more complete understanding of apoplexy? Fastly 1 should say that
studies during the last tho or three decrdes have shown that artenosclerosty iv net one
discase but several It includes such concitions as Monchelsrgs calafc medial sclerosis
ath osis  hyperplastic loscleross hyahne artenosclerows neerotlring ar
tenolar discase capillary fibrosis and n the bram a peculiar depositicn of pseudo eale
Each of these discases has a morphology and a distnibution witlun the yaseular system
al) 11s own Atheroscleross and embolism re mjor cruses of blockage of farge arteries
and a recognizable clinical event in the form of a stroke 13 the usual result Tlemorthage
1t of uncertain cause but 1s 1o doubt closcly related to high blood pressure br
close a high frequency of vascular leslons in the bralns of elderly

18 80
Foley s data whach dis
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persons agrees closely with that from our 1aboratory where 3t was found that approxt
mately 2 per cent of all patients dying 1 a general hospital had gross evidence of cere
brovascular dusease 1€ microscopic examination had been pesformed in each case the
pereentage of abnormal brans would have been higher The lesser madence of bran
bemorthage 1n the sentescent. than 10 middle aged mdiduals 1s noteworthy and may
be attmbuted 1o the faut that this form of bran disease prevents sunal to the senium
It does not 2ccord well with the idea that atherosclerosis has an important xole i the
rupture of brayn arteries

Secondly chimical and clinical pathologie studses have led to the dcfinition of many
fferent forms of vascular diseases and at the same tume have formed us of ways by
1 i1 ¢ may identify these diseases during lfe Atherosclerotic thrombosis wach bram
ubrction embohsm with bram mfarction Tecurrent ischemtc cerebral attacks bram
hemorrhage and ruptused saccular ancunsm ¢an now be dealt with at a purely clinical
Tesel The importance of this adance 1n clinical neurology can hardly be over esnmated
 discases of such different cause and mechanism could not be distnguished any com
panalive study of methods of therapy would be quite futile Stroke  shodh or an
apoplectse attack 1s the common denominator of all these discases and without 1t diag
noss 15 alwars questionable The strohe may be major of nunor and the latter may
be orerlooked Howeser Dr Foley s caution 1n regard 1o the dizgnosis of lutle strokes
n:auu be heeded lost too Tany cases with trvial symptoms be forced 1nto the sascutar

tegory

Thirdly wncreasing attention has been gnen to some of the mechanisms of apoplexy
and ecn occlusion of an artery and bran mfarction can be shown to depend on the
©peraton of many factors Dr Foleys example of artenal narrowing with a fall an
sistemic biood pressure leading 10 2 ack of airculation 1n that vascutar tetritory 1s per
‘l:r:“"l‘:;‘wl‘:;: hl:‘my experience this latter set of aircumstances rarely obtams in pyre

ly sepresents an over ssmphif cation The mechanism of the recurrent

u:hzm.c cerebral attachs all of 1dentical pattern remams mn Ao shr Fr cad

[
+ vy nd ditengsclerosts and hypertension are not imvanable
aging process The importance of d etary factors h
ctedity ete
:l:_mg Micsligated systematically in many auarters Tleve « ity
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DR I HoustoN MexaitT fhew Josh N Y] Dr Toley md Dr Adhims e covered
the subject so well that there 1s little to add There 15 one point that cxn be emphasized
that 13 the vist myjonty of cerebrovascular lesions are the resuls of artenosclerosis ant
arteriosclerosss 1s 1 disease nd not 1 norml accompaniment of nge

Dr Yoley 1ho emphnsized thae all old people who sulfer discomfort at my tiue are
not necesstrly having  httle stiokes These hue been populinized so much that ve
e ereating 1 nitonal newrosis among out muddle aged nd elderly people

PrrsiveNT Moorr Are there any other comments from members of the Comm s 1on®
If not I hwve two questions for Dr Toley from the floor  When there s gross scleions
of the cerebral artennes in what percentage of the cises 1s there dimmnution of the lumen?
Lhere 18 evidence fiom cerebral angiography that i most cises of cerclial artery
sclerosis thee 1s actually an increase rather than a deerease m the Jumen of the vessel
The sceond question is  Is there any expenence avatiable on the effect of the wileh
advertised gltamie aerd preparations i artenioscleross of the biun® Wall Dr Toley
close the discussion?

Dr Josrur Totra T am very grateful to the discussors It 1s alw1ys easier to be grates
ful when people agiee with you

1 should Iike to mswer finst the question bowt whether i sclero ts of the cerebral
rtertes there 1s stenosts or dilation by remimding you of Dr Adams first comment
about the many hinds of arteriosclerosts Certunly 1 some hinds of hypettensive disease
when there is co existing arteriosclerosts there 1s Iikely to be some dilatanon of te
cerebial vessels Ihe fusiform aneurysms which 1 demonstrated are really full blown
1here are many prehnmuntry degrees of this change of course

T myscll wm very dubtous 2bout the correlition of what one sees m the artenogram
with what onc sces at the autopsy table exeept n the broulest sense  \rtenog1ag hy
A magmficent tool 1o donbt 1s sall an mndirect method of visuatirition and subject to
all the hazards of induect visuthizauon

In regaed to glutamic acd T e only s1y that T do not tse it and hmne ne evperience
whatsoever with it

Dr Aduns emphasis upon hemorrhage 1nd us 1elation to hypertension s of extreme
smportance There has been 15 yout know experimental work suggesting ihat hemorrhage
in the brun has other mechimsms besides hypertension Actually the only other cont
dwions of any numerical sighificinee are triwma malfatmation and blood dyscraas

Dr Adams pouted out 1so the dificulties in documenting the fctors that procpl
tate infarction T used hypotension deliberately becruse it is one of the few that we an
document but we canot document it with the frequency that we wout ! like to There
must be other methods that we e use to provide documentation wad T would not
Wwant to lene you with the inpression that hapotension s the only kil of dulfuse
circultory derangement that precipitates the infarcuon Coronany insufficieney rather
(han mbarction seems 1o precede many cerebral nfarcons i our onn matern!

Dr Adams has rarsed the question of the reltion between senile atrophy and changes
in small blood vessels This 15 to me an almoast nsotuble prot lem by present methods
1 dont bnow which is the cart and whuch 1s the harse It may be that pencpllary
fibrosis 18 simply another manifestation of brun atrophy
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Dr H HoustoN Mereirr [New York N Y] Dr Toley and Pr Adams have covered
the subject so well that there 1s little to add There 15 one point that e be emy hasized
that s the vast majority of cerebrovwcular Iesions are the result of artenoscleros:s il
arteriosclerosis 18 a disease and not a normal accompamment of age

Dr lIoley also emphasized that all old people who suffer tiscomfort at my time are
not necessarily having  lttle strokes  These huve been populanized so much that ve
are creatng a national neurosis among our muddle aged and elderly people

PRISIDENT MOORE Arc there any other comments fiom members of the { cmnussion®
1f not 1 have two questions for Dr Foley from the floor  When there s gross scleross
of the cercbral arteries 1n what percentage of the cases 1s there dinnuticn of the limen?
There 1s evidence fiom cerebral angrography that m most cases «f cewlbil arteno
sclerosis there 1s actually n 1ncrense rather than 1 deciease 1 the lumen of the vessel
The second question 15 Is there any expertence 1y ulible on the effect f the wilely
advertised glutamic 1ad preparations in arteriosclerosis of the bram> Wil Pr Toley
close the discussion?

Dr Josernt Torey I am very grateful to the discussors It 1s 2ln1ys easter to be grae
ful when people agree with you

I should hike to answer first the question Wout whether 1w sclerosis of the cerebral
artertes there 18 stenosis or dilatation by remunding you of Dr Adams st comment
about the many hinds of arteriosclerosis Certainly n some hinds of hypertenstie diserse
when there 1 co existing arteriosclerosis there s likely to be some diluation of the
cercbrl vessels The fusiform aneurysms which I demonstrated are reatty full blown
There arc many prelinunary degrees of this change of couise

1 myself am very dubious about the corrclation of whit onc sces 1 the 1rteriogran
with what one sces 1t the wtopsy table except in the brondest sensc Arteniograply
a magnificent tool no doubt s sull an indirect method of viswalizition and subject 10
all the hazards of mndirect visualization

In regard to glutanuc acid I can only say that [ do not use 1t and haye no experience
whatsoever with it

Dr Adams emphasis upon hemorrhage nd 1ts relation to hypertension 1s of extieme
importance There has been as you know experimental work suggesting that hemorrhage
in the brain has other mechamsms besides hypertension Actually the only other con
ditions of any gafi ‘c are truna ton and blood dyscrasia

Dr Adams pointed out also the difficulties 1n documenting the factors that preapl
tate inf: T used hyp becawse it 1s one of the fow that we cant
document but we cmnot document 1t with the frequency that we wonld hie to ‘There
st be other methods that ne ¢t wse to provide documentrtion and 1 nould not
want to lease you with the mpression that hypotension 1s the only hind of difTuse
circulatory that precip the i Coronary nsufficiency rathef
than mfarction scems to precede many cercbral infaretions in onr own material

Dr Adams has rassed the question of the relation between semile atrophy and changed
1n small blood vessels This 15 to me an almost insoluble problem by present methods
T dont know which s the cart and which 1s the horse It may be that ptnmpllhry
fibrosis 1s stmply another marufestatton of brawn atrophy
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CHAPTER XIII

NEUROLOGICAL CHANGES IN THL AGED

MACDONALD CRITCHLEY

There 15 somethung nuficinl 1bout restricting to the central nervous
system 2 discussion of aging The only excuse 1s that m 1 sympostum such
1s this 1t 1s convenient to parcellate the subject mrtter A neurologist 1>
1n 1 prticulnrly strong position to contubute towards the total problem
m that hus spectality can be sud to embrace the psychalogic nd psycluatric
attitudes and to mclude a hustologic study of the highly sensive nd
fundamental o1gin of personality mentation md behavior—mn other
words the phystcal counterpart of the organism

Much of what 1 neurologist cn contribute 15 pwmely factual nd entuls
1 mere descriptive 1pproach He supplies the bricks wmd mortar winch may
eventually be incorporited within the edifice of our understinding of the
nature of 1ging processes 1 general But description 1s not enought It
< relatnely simple matter to make precise obsersations be they psycho
metric chimical hustologte or climieal upon the complen problem of the
neurology of old 1ge To comprehend these findings however md to
apply them re matters which are much more difficult to 1ccomplish and
yet at the syme time they are far more valuable I shail thercfore first
merely record the simple facts 1bout the semle nervous system Secondly
I shall try to mdicite m more speculitive fashion where the diz my
perhaps assist our 1pproich to wn eventual threefold gorl—namely
understanding of the nature of the processes of 1ging the sccurng of
mental and phystcal efficiency throughout the senium nd the extension
of the Iife span

Unfortunately the aging of the nervous system cannot be regarded 1s
a cew or udy experimenton the pirt of nature The subject matter is
much too averld with epiphenoment and comcidentals \mong the mny
inherent difficulties of the reseirch we can enumerate two 1 the first ple
sule by side wath the aging of the central nervous system properly speiking
degeneratsve nlterations re also t1king plice in the cerebrospin il viscult
ture These changes of themselves are likely to produce additional mm
festations To separate the pathologic ind chimieal evidenices of primary m
volution from those of focal of general 1noxi11s no esy niatter

Secondly n the "ging of the nervous system (quite apart from jts vascu
Jature) we e doubtless observing 2 dual phenomenen beng partly ph')
siologic and partly pathalogic ’Ihc.;gl;ormcr includes the pure uncompl
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ated evidences of simple imolution the final stiges of 1 hie long bmlognlc
process of deselopment maturity and decline Such chinges 1re natar

inevuable and irreversible Thus side of the problem may be spoken of 1s
consututing the primary spect of nging The steondary of pathalogic as
pects comprase the semum ex morbo mude up of the accumulted sequele
11 ch remun like scirs bearing witness to the struns stresses and wear
and tear of 2 Jong life together with the ravages of 1l health self indul
gence diease mjury nd malnutniion which have been going on ever

soee burth Thos aspeet of the problem s add 1 accidental-arawdable
perhaps—and exen reversible to some extent
These t+ o classes of pathologic pl 1 ire s 1lso corre

lated with the onigins of the aging p‘roresses and 1re thus spoken of as the
prumary and secondary causes of the aging of the nervous system Or they
may be called endogenous as opposed to exogenous causes of decay In this
w2} 1t seems possible to reconale the adherents of two rnal schools of
thought who have hutherto not been 1ble to agree as to the essenval niture
of senescence On the one hand there were those who held the view that
2gng 1s Liologie and natural (1 2) The opponents regard old age asa dis

ease i wself (3-6) A compromise must surely be struck between those ex

femusts in exther camp Let no onte assert that this discussion is a mere scho-
lasic quibble one which need not be taken seriousls The fundamentals

of gerantology turm upon 2 scrutiny of this mportant difference of opin
wwn!

Insofar as a study of the

gy of old 1ge § to our
nowledge of aging processes we may assert that psychology and psycluatry
probably offer rather better prospects for research than a simple semeso
logic approach “Thus the vexed question of relitionstup between the men
fall fe of the normal senescent and that of the semile dement 15 one which
sull provokes discussion (10-15) But this important topic 15 the Tesponst
l:(l‘ll.ly ofother speakers My tash however arnfioial i e veos

a

u v 311 led 10 chnical matters and the uuercsungA sub
Jectof the pathology of the aging nervous system will not be undertalen
‘h:hiw :Zdeﬁnc the process of 2g 1R 13 2 Guest on wh .

ton

men

Na

Progress
g . eel e
UL« Guinat ng invarlably i the death of the mndwigutor | 5 “PPATM Alter



CHAPTLR XIII

NEUROLOGICAL GHANGLS IN THE AGED

MACDONALD CRITCHLLEY

There 15 sometlung utificial 2bout restricting to the central nerous
system a discussion of ging The only excuse 1s that 1n 1 symposim such
as this 1t 15 convenent to parcellte the subject matter A nenrolognt 1
m 1 particularly strong position to contribute towrds the tot1l problem
m that hus specality can be sud to embrce the psychologic ind psycunc
atttudes and 1o include 1 lustologic study of the lughly sensine and
fundimental organ of personality mentation nd belrvior—i other
words the physical counterpart of the orgmism

Much of what 1 neurologist can coneribute 1s purely fctunl and entub
1mere descriptive approach He supplies the bricks wnd mortar which may
eventually be mcorporated witlun the edifice of our understandng of the
nature of aging processes in general But description is not enough It
< relatnely stmple matter to make precise observations be they psycho
metric chinical Instologic or climicl upon the complex problem of the
newology of old age To comprehend these findings however md to
apply them 1re matters wluch are much more dufficult to rccompluh md
yet at the sume ume they are far more vtluable I shall therclore first
merely record the simple facts <bout the senile nervous system Sccondly
1 shall try to mdicate 1 more speculatsve fishion whete the dul WH
perhips assist our approach to w eventunl threefold goal—nwmely M
understanding of the nature of the processes of agng the securing of
mental 1nd phystenl efficiency throughout the sensum il the extension
of the Iife span

Unfortunately the aging of the ntrvous system cannot be regarded s
a clemn or tidy experimenton the part of nature T he subject matter 1s
much too overlud with eprphenomen and comardentals \mong the many
inherent difficulties of the rescarch we can enumerate two the first plhee
stde by side with the aging of the central nenvous system propely sperhing
degeneratsie alterattons ate 1lso takang plice i the cerchrospinil veult
tare These changes of themselves are Iikely to produce addional mant
festations To separate the pahologic and clinmical evidences of primny m
\olution from those of foc1l or general anoxiuss no casy matter

Secandly the aging of the nenous system (quute 1part from ats y1scu
fature) we e doubtless observing 1 dual phenomenon bemg paetly P"])
swologe and partly pathologic 'Ihcml;nnncr neludes the pure uncomph
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ample 1n the small muscles of the hand Should there be conmm\v.1n\“(ll1cr
formuses 10 the jorats of the wrists and fingers then an arthntic m;sc o
atrophy 15 often demonstrable over and above the semlc wmyotrophy

brilation and fasciculation do not usually appear 10 cases of semle mnsw

far atrophy except 1n certain morbud condittons which wall be consudered
Tater

Teemar w1 - 11 r

read®  the heepers of the honse {1 ¢ the hands) shall tremble

Afthough close and accurate testing of common senstbility 15 ofien v mat
ter of extreme difficulty 1n the aged 1t 1s quite ey to determine that the
threshol 1 for hight touch and more especrally for pun 15 defimtely raned
Exen better known 15 the fact that the apprectanion of a vibrnting tumg
fork tends to lessen with advancing jears {18-21) Blunning of vibrateny
sensthnlaey 15 cormmonly aseribed ta defectne sascularsty of the white mat
ter of the spinal cord This hypothests does not explain the factor of selec
tuy 1¢ why the function of certain long tracts such as the latera) ¢o}
umas should be unatfected while some of the ascending puthways ase
wsolted While upon this topic we recald the pathalogic changes found by
Fluege! (22) 1n the spimal cord of a series of s\ persons over 80 years of 1ge
despre une mtegnté fonctionelle presque compltte  Unfortunately
the author did nat speafy the precise neuralogic findings on s patients

Wathia the domarn of the special senses a simular dulling of the acuty of
percepuon may be found leading to presbyopra presbyacusts and pres
byageunia These objective findings within the afferent nerous system talhy
with the ordinary climieal experience that in the aged many general dis
t;\sc:,dand also injurres seem to be attended by less pamn than might be ex
pect:

Many of the reflex phenomena used 1n Toutne testng behave dulferendy
mthe case of the aged subject Thus the rendon Jerks may prove dufficult to
ehiest Thas 35 particularly so 1n the case of the ankle jerks which are not 1n
frequently quite unobtatnable The knce jerks usually perssst however

Arm refleves (supmator brce;
ps 1nd triceps jerks) occupy a posttion mud
way between the behavior of the kneea Py pe !

N ndankle jerls
o m?:f, :nk[; 3;(\3 ' old people may be the consequence of melastierty
o achilles rather than ne
e T than necessanily of changes within the reflex are
kn]nmz;‘g dificulty an the el of the aba, 1 1snell
10t 1 .
Th ls) ™2y mdeed be upobtamble as early 1n Life ay muddie age

argely because of the frequency with whych the
mu
ehoverstretched enher by childbesning arbyadiposity e nas
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The neurologic changes m the aged will be discussed under two head
ings Furst of nll the neurologic signs of normal aged mdiaduals will be
described Secondly, cert un neurologic disorders will be dealt with, which
e often regirded 1s bemg specifically semle in chracter

THE \LUROLOGIC SIG\S OI' NORM\L AGLD PIRSO\S

Every experienced elintcl neurologist realizes that the ordmnin stand
rds of diagnosis do not 1pply to the very aged—that is, those hngenng on
mto the tenth wnd eleventh decades of Iife In other words the hallmarks
of the normal nervous system e not necessartly 1ahd within the sensum

Unless we constantly bear m mmd the fict that our standards of nor
maley are different in the aged thin n dulthood we run the sk of dig
nosing neurologic disorders where none nctually eists It needs to be
stressed therefore, that with advanang yeus certun changes occur so of
ten as to be discounted 1s evidence of disese (16 17) Cluef among the devt
1trons e the follow g

Pugnllary changes These comprise 1 tendency towards nuosis together
with - sluggshiness i 1eflex response to light d 1lso on accommodation
\stage my be reached and ter surmounted when the pupils nemactne
to light though sull contricting on ~ccommodation I hese clinel ehanges
re the result of altertions witlun the musculature of the sphncter pu
pillae including fibrosis hy :hinizaton 1nd hiposd mfiltration

Ocular movements With whanang years there 1y 1 progiessive rostrict
tron 11 the movement of cons ergence Defectine conpugnte upw ard gze s
also 1 common normal finding i the elderly

Special menticn may be made I ere of the fambiar oculir estdence of agmg—nameh
the presence of an arcus senibis or gerontoxon This ref resents merely the most eon
spicuous manifestition of a much inore widcly spretd 1 por I inf Itraton of i ¢ tssues
mcluding the s cihary body the scdera nd the membranes of Bowman Descemet
and of Bruch The carlicst stgn s 1 crescenfic stup of cloudiness in the fower sector ot
the cornea later a similar arc appears in the upper [ 1t ormanly cosered by the cyeh 1
Later stsll these ares fuse to form a ning ! ke structure scparate | frem the nm ol tte
cornea by the narrow luad antersal of Vogt Tl ¢ relationshup of tl ¢ arcus semls 13
« age 13 not forward nor mdeed 13 the correlat cn with areenat de
generation very close There nay perhags be a closes correlit on between arcus senil s
and hypercholestermemia for a suwlar condition 113 Leen produce | expenimentally in
rabbits by overfeeding with cholestrol Furtl er chin c1l stu ties <[ the e lence of the
arcus senthis are needed with special reference to sts distnbution within tf ¢ aged popu

lation

Muscular wasting 1s commonly found m advanced old age 15 1 thinly
spread genertlized amyotrophy  The listologic counterpart 15 1 shrinkage
both in the number of muscle fibers and i thar mdisidunl bulk Often this
mUSCIlI'!l" wasung 15 p"ucuhrl) conspicuous 1n certun I(‘glﬂﬂi—!ﬂl’ N
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An attitude of general flevion 15 also one of the hall marks of old age
Head and nech. are held craned forward  there 15 1 gentle dorsat Lyphaus
uppex Limbs are bent at elbans and wrists w tule the hips and ancs[a}r:c -'lll
so shightly flexed Here again we may quote the tvelfth chapter of Eccle
sustes where 1 ¢ find the strong men (¢ the legs) shall bow them
sehes Inmarhed cases the degree of flexion may be extreme and mimic
advanced Parkunson s disease When the old person hes supme Ins neck
tuay remawn bent so that the ocaiput 1s off the pillow Abnormal atutudes of
the hands are very common and wdeed the appearance of the hnds 15
only 100 often a revealing indication of the age of the induidual Here as
elewhere jontd may exagy theimy 1l prcture

Weare probably justified in attributing the flexed attitude of old age 1
partatleast toextra pyrammdal factors But wemust certanly not overlook
the role played by other associated changes 1n the vertebral column and 1n
the wtenertebral discs ankylosing disarders of the bigiments and joints
shrinkage and sclerosis of the tendons and muscles which all contribute to
the total pucture Indeed we must not forget that some cxtreme cases of

arthnius deformans and of spondylase thizomélique superfically reserable
a parkinsontan synd and may oceasion diag conlu
ston Muscular nigidity 15 another common finding in the aged especsally
hen derable ce; ular d 1s also present Foerster
spoke of this cond tion as an artenosclerotic nigihity It 15 demonstrable
chmeatly by 2 umform to passie pul pecially i
the ltmbs and 1n the neck. Proxsmal segments of an extrermty are more al
fected than the distal legs more than arms At the bedside 1t becomes ob
Vious that the phenomenon of rigidity 15 no simple matter There 1s even
2 mental component 1n many cases espectally when arteriopathy co-
eusts Thus the nigidity may vary directly with the amount of force used by
the examner 1n passne mamipulation Again f the patient s attention 13

distracted from the maneusenng of the limbs the ngidity becomes less
:l,'h s fact often leads to the assumption that the < b »

'

of the examine

luce an auton [N
Sppontion Insomewhat exaggerated for

fegativism  n the v ords of hlest Sull
non of counterpull (Gegenh: <
genhalien (£ ), wuere a tonc

brought about by passive monement contracon s

A}
" :c:uzl:‘mﬂuen(cs which affect the motility of the aged ey also be traced

endency towards motor perseveraty
O~

atwonal ertia To some exmnpe o epression of ide

t senile or artenosclerotic ngidity may be
\ - A\
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The plantar responses re often very difficult to interpret n the aged
While 1 frank extensor response must be regarded s 2n exceptional find
ing 1t 15 equally true that 1 clear<cut flevor response s but rrely seen
Various factors combine to complicate the test Deformties of the feet
with valgus or equinoytlgus resting 1ttitudes of the great toe stiliness or
ankylosis of the first metatarso phalingeal jomt hardening of the skin of
the sole with relatne msensitnaty—these 1re some of the common cond
tions which mike 1t difficult for the chincin to ehicrt 1 respome or to m
terpret whaterer moyement should occur

It would be unwise to conclude that the faregoing reflex phenoment nee
essarily indicate i underh g structurl senile lteriton withm the neny
ous system Imvolutional clinges m the muscles tendons hgments nd
pertarticulir ussues probably ply an mmportant part m miking these
superficiil and tendon reflexes slugeish or unobtunable

In contemphiting the clmical effects of rging of the nenous svstem we
arrne at some mteresting wnd perhaps unexpected 1idens The molutional
process 1s 1 diffuse one affecung ll levels of the neuras simultaneoush
It 15 tempting to regard the resulung picture 1s 1 chimcl expression of 1
gridual dissolution of the nervous system m the Jrcksonin sense Such 1
dissolution mght be expected more or less to recaprtulate m reverse some
of the evolutionany stages Older mechamsins should prove more resstnt
to change vounger structures tnd functions being more vulnerable

Chuical experience does not Altogether ber aut this wticipivon \
neurologist studving the 1gmg of the nervous swstem from 1 structurt
SI'\II(IPOHII—IC wing asde puml\ mentl [unclmus—mlgln well comment
upon the relitine mfrequency of signs of cerebellr defect wd ko of
pyrumdal impurment But on the other hnd certun extra prrunmdl
mamfestrtions 1re very common If one cin make 1 dnuncton here be
tneen hyperhmetic ind 1kinetic extrpyrimudal signs we can emphize
that 1t 1s the latter type of change which we witness 1 old ge Trumor
apart such spontineous mosements 1s dystomn wthetosss chorer are rue
mdeed they hold no plice withun the nettrologic picture of normal old g

Commion n the 1ged howerer are the socalled ahmetic hypertonic
signs which 1n thewr fullest development consutute 1 prrhinsonian hike

amostatic syadrome without tremor (16 23) Minor extripyrumidal
signs re so commonly present in the aged that they are apt to he over
looked or rither to be put down to 1 genertl loss of the elastran of the
tissues But most of those numerows hictte signs and mandestations the char

actersstic gestures the ttitude stanee ind gut of the elderh ~ditinguish
ing them so sharply from the youthful are reallv foatures of mentripy
ramidal order Thus the young actor n awsuming the 1ole of m okl man
2ctually adopts md unwitungh Asumes my components of wm entrn

pyramdalsyndrome
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An atutude of general flexion 15 also one of the hall marks of old age
Head and nech ate held craned forward there 1s a gentle dossal &)phos\sl
wpper limbs are bene at efbows and waists while the hups and kneﬂraéc :;
sa shightly fleved Here again we may quate the twelfth chapter of Eccle
siastes where we find the strong men {re the Jegs) shall bow them
selves Tnmacked cases the degree of flexton may be extreme and mimic
adsanced Parhmson s discase When the ald person Lies supine Jus neck
may remain bent so that the occiput s oft the pitiow Abnormal swutudes of
the fands are very common and mdeed the appearance of the hands 1
onfy too often & resealing 1ndication of the age of the mdiidual Here as
elsenhere jount deformuties may exaggerate the im ojutional provare

¢ are probably yustified 1n attnibuting the flexed atttude of old age, 1n
partat feast, to extra pyramudal factors But we must certainly not overlook
the role played by other associated changes 1n the vertebral olumn and
the smenvertebral discs ankylosing disorders of the ligaments and jornts
shrnkage and sclerosis of the tendons and muscles which all contribute to
e wal mcture Tndeed we fust not forget that some extreme cases of
arthritss deformans and of spondylose rh ¢lique superficially bl
a parkinsontan syndrome and may someumes occasion diagnostse confu
son Mascular nigidity 15 another common finding in the aged especsally
¥ hen ronaderable cerebro cascular degeneration 1s also present Foerster
spoke of this condition as an artenosclerotic ngidity It 15 demonstrable
dimally by a umiorm to passine mampul especially m
the liybs and 1 the neck. Proximal segments of an extremity are more af
fected than the distal Tegs more than arms At the bedside 1t becomes ob-
vious that the phenomenon of rigidity 15 no sumple matter There 1s even
2 mental component 1n many cases especially when arteriopathy co-
exsts Thus the ngudity may vary dsrectly with the amount of force used by
the examemer m passne mampulaton Agamn (f the pauents attentian s

distracted from the maneuvering of the hbs the nigidity becomes Tess
This face often leads to the assumpbion that

the subject 1s “nof

Butxts ould be wrong to dismuss this Inding as a mc{rc accn?cr:t;;lcn:: gh
w@ing factor—the evidence of wiliul por-cooperation an the ?
aged pauent
ol the examine )
Tuce an autory LWL Lgitening of the -~ 1 *
Spposy ~n ¥
negar
non a
brou-* v - e

N
w3z

ne R « vh~Lell an expression of
" etz To some extent senle oy artenosclerotic E;gxdm/ may‘ d;c
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The plantar responses are often very difficult to mterpret 1n the aged
While a frank extensor response must be regarded as an exceptional find
ing 1t 1s equally true that 1 clear-cut fievor response 1s but rarely seen
Various factors combine to complictte the test Deformmties of the feet
with valgus or equinovalgus resting attitudes of the great toc stilness or
ankylosis of the first metatarso phalangel jomt hardening of the skin of
the sole with relitine msensitivity—these 1re some of the common conds
tions which make 1t difhicult for the chintcian to elicit 1 response or to
terpret whatever movement should occur

It would be unwise to conclude that the foregoing refles phenoment nee
essarly indicate an underlying structurl semle alteriion within the ners
ous system Involutiontd changes m the muscles tendons higiments and
pertarticular tissues probably play an miportant part momtking these
superficinl and tendon reflexes sluggish or unobtumible

In contemplatng the chiment effects of aging of the nervous system we
wrrive 1t some interesting nd perhaps unexpected des The nvolutional
process 1s 1 diffuse one ffecting Il levels of the neur vas sumultincously
It 15 tempting to regrd the resulting preture 1s 1 clinieal expression of
grudual dusolution of the nervous system an the Jacksonin sense Such 1
dissolution mught be expected mote or less to recipitulite m raverse some
of the evolutionary stiges Older mechanisms should prove more resstmt
to change younger structures ind functions being more vulnerible

Clhimienl experience does not altogether bear out this muapwion A
neurologist studying the 1ging of the narvous system {rom 1 structural
standpomt—lening wide purcly mentad functions—might well comment
upon the reltive infrequency of signs of cerebellr defeet ind also of
pyramdl unpurment But on the other hind certun extra pyrmudl
mntestations are very common If one ¢an mike 1 dustincton here be
tween hyperkinetic ind ikinctic extrapyrunid sl signs we cin emphinsist
that 1t ss the hitter type of chnge which we witness i old e Tremor
apart such spontneous movtments 1s dystonn athetoss dhores e vue
indeed they hold no plice within the neurologie picture of normal old g

Common m the aged howeser e the socillad ket hypertonic
signs which i therr fullest development comsutute v pickinsonnin Ik

amyostatsc  syndrome without tremor (16 23) Minor extrt pyrundil
signs e so conumonly present an the aged that they are apt to be over
looked or rather to be put down to 1 general loss of the el nuary of the
nssues But mostof those numerous httle signs ind mmfestitons: the char
actenstic gestures the 2tttude stnce and g ut of the cldderty—dnunguish
g them so sharply from the youthful— e reelly feanres of i estripy
ramidal order  Thus the young rctor n suming the role of w old mmn
actunlly adopts and unwittngly assumes mum components of anextre

pyramidal syndrome
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At the same tme ot must be emphsized that the so-called * assocrited
movements (which may be sad to snclude Al secondary morements, sy
nerguas and movements of co-operation) are not actnlly n abeyance but
are merely reduced 1n ampplitude and speed

Fially the extrapyranudal ke picture 1s completed by 1 characteristic
slowness of morement 1\ e may not perhaps altogether understind what 1t
1 that determines the rate of a particular movement—willed voluntary,
volional automate pstnctne~—in a normal young adult Unquestion
ably howeser this rate 15 reduced n the aged just as it 1s 1 yietms of
Parkinson s disease Slowness also 1nvolves actions which can be roughly
termed awtomatic Tather than highly volitional Thus the passage of the
fork 0 the mouth at meal times the champing of the jans the ficking
anay of a fiy from setthng upon the brow—all these actions are just 1s 1¢
tarded as those which are dehiberately executed 1n response to a command

The foregomg components of extrapyramidal mmpairment—namely a
flevon atutude nigidity infrequency and slowness of movement—const
tute when intense a sort of parkinsonian state But in minor degree they
are so commonly met with m normal old people as to establish a ball mark
of the aging nervous system 1t might therefore be argued that the extra
Pyramidal system though commonly regarded as the old motor system
1 apparently more vuluerable to aging processes than some of the

sounger corticifugal efferent pathways Or perhaps the matter could be
better expressed in somewhat different terms Can it be that the climical
:;p;;sscx:: :f :: ;:llf:]::ala thualy spreid !\eluropatl\ologxc Process 15 to be seen
st or cei)bcn“ ! picture rather than say a pyramdal or hyperk:

r sensory syndrome® Extrapyrammidal signs 1 other

vords may comprise asort of chinical least common multiple of neuromc
d ssolution

\EUROLOGIC DISORDERS PECULIAR TO THE SENIU\L

mThe “:nguon of neurologic disease 1n the aged 15 comnl = ~ 113
Von ke -

- w o1 ULl et tar heva Ca
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L L L s not strictly rel

. y relerant A thard

s:‘nphmung factor 15 more difficult The nervous system of a very old pe;

- lm::}( be imalied secondanly—that 15 1o say as the result of rm{) o

m“; e lse:se of extraneural ussues For eample neurologic sytl\)dxo o
tomphicate a spondylosis or d o

15¢C
e Duate idy degeneration Stulfi more difficule to

Disord
whach are ¢ q upon primary




204 NEUROLOCIC AND PSYCHINTRIC ASIFCTS OF ACING

looked upon as an mdex of perseverition whereby ripidly ~lternating pas
stie movements tend to be resisted Tlus mental mfluence 1s shown by two
phenomenn In the first place after 1 limb has been passinely flexed id ex
tended severnl times and then 1bruptly relesed the patient may continue
to m1ke feeble flevion-cxtension movements thus actively simulting the
passive movements carried out by the eximiner These palipraic after
movements continue for only 1 short time The second 1llustration of 1
mental mfluence consists 1n the ssumption of eattomc postures The 1ged
person my allow his imb to be retuned 1n whatever position 1t 1s placed
even m defiance of gravity Such 1 phenomenon results from 1 combinmtion
of extra pyramudnl factors with some degree of dementin Tlus 15 probably
what Steck had 1n mund when he spoke of catatonin 1s being 1 Iink con
necting organic with functional phenomenn (20)

As I have written elsewhere (23) defective mentation 1s an important in
fluence 1n determining catatonia 1n cases of semile (or arteriosclerotic) n
gudity Inadequnte perception Inck of attention 1nd retarded cerebration
combine to produce n tdeational mertin or mental viscosity The subject
fals to grasp successive concepts 1f they should follow too close one 1fter
another If the suggestion takes the form of an attitude passively imposed
upon 1 lunb the posture tends to be muntuned for w nordmate length
of ume Two explunitions 2re possible Lither the subject 1s temporarily
oblivious of the exstence of the imb the proprioceptive unpulses fuling
to 1ttun mareness or on the other hand the subject s sensorium m1y be
replete with the ider o the atutude which has been passinely ordaned to
the exclusion of fresh iders Not unul the il suggestion wanes or s re
plrced by wwareness of the pamfnl impulses from the tung muscles 1s the
ctatonte attitude mterrupted

Another motor sign charctertstic of extrpyrunidal disorder 15 to be
found 1n 1 gener 1l poverty ol movement Although the aged person 1s not
paralysed i any sense of the word he seems to make ns few movaments
possible He does not exert himsddf but behaves as though the eflort to
move were too great 1lius relitn e immobility shows uself n the mmpassne
facinl expression the mitequent binking of the eyelids and the statuesque
atutude so typrcrl of those uly inced 1 years When he wishes to ook fir
over to onc side or the other the eldarly person moves his eyes first Then
the head neck amd shoulders slowly follow and all n 1 prece The quuck
nervous gestures the bird hike movements of so many vy retous young per
sans the movements of rhetorie expiession and emotional displiy are not
seens in the aged In their sterd 1 eertun poise or clmness s found Old
people sit for long periods without changmg their posiion crosaing and
uncrossing ther legs folding thewr arms fidgetng with therr hauds orgar

mng around
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At the same time 1t must be emphasized that the so-called * associated
movements {which may be saud 10 include all secondary moements, sy
nergus and movements of co-operation) are not actually 1n abeyance, but
are merely reduced 1n amphiude and speed

Fially the extrapyramidal Iike prcture 1s completed by 1 charactenstic
slowness of movement W e may not perhaps altogetiier understand what g
1 that determunes the rate of a particular movement—willed soluntary,
volitonal automatic nstinctise~1n a normal young adult Unquestion
ably howerer thus rate 15 reduced i the aged qust as it 15 10 vicums of
Parhinson s disease Slow ness also 1mvolves actions which ¢an be roughly
temed automatic rather than hughly volinonal Thus the prssage of the
fork to the mouth at meal umes the champing of the jaws the ficking
away of a fly from setthing upon the brow—all these actions re just as re
tarded as those which are deliberately executed i response to a commnd

The foregoing components of extrapyramidal impatrment—namely,
flewion atutude ngrdity infrequency and slowness of mosement—constu
wite when intense a sort of parkinsonran state But 1n minor degree they
are so commonty met with m normal old people as to establish a hall mark.
of the 1ging nervous system It might therefore be argued that the extra
prramidal system though commonly regarded as the old  motor system
15 apparently more vulnerable to aging processes than some of the

Younger corticifugal efferent pathways Or perhaps the matter could be
better expressed in somewhat different terms Can 1t be that the climcal
expresston of 2 duffuse thinly spread neuropthologic process 1s to be seen
1" an extrapvramudal prcture rather than say a pyramudal or hyperla
:::it:,:ercbellar or sensory syndrome® Extripyramidal signs 1n other
4 y comprise 3 sart ol clinscal least common muluple of nevrone

issolution

NEUROLOGIC DISORDERS PECULIAR TO THE SENIUM

or‘?‘t “:Ogmlmn of peurologic disease in the aged 15 comolicite 1 b ana
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disetse of the cerebrospinal arternl system Lostly there reman the sentle
disorders of the nen ous system Which ¢ be regarded as pure  or speafic
In ordiniry practice the tho st groups of cse occur so mtmmately hnked
that to disentangle them becomes 1 rather wtificsal task

It 15 nteresting to recall the records of 16 000 patients compiled by
Lewellys Barker (26) Out of this series there were 300 patuents who apphed
for consultation over 1 period of seven years OF this tornl 210 cuses were m
the seventh decade of ife 57 were mn the eighth 1d 3 were m the mnth
The subjective complunts of the 210 patients 1ged between 60 and 70 yers
were mlyzed nd 1t was found that by fir the commonest symproms were
referible to the nervous system These comprised 1) depresston (23 cises)
2) nervousness (26 cses) 3) ftsgabality (23 cases) 1) mnsonu (20 cses) 5)
anvety (13 cases) 6) ncroparesthesias (11 cases) 7) headaches and other
cephnlic sensations (10 cases) 8) dizzmess (9 cases) 9) vistal disturbances
(9 cases) 10) tremor (8 cases) 11) fuling memory (5 cases) 12} funting
spells (5 cases) 13) deafness (5 cases) 11) disorders of specch (3 cses) 15)
unmuus (3 cases) 16) difficulty m walking (2 cases) wnd 17) senner (2
cises) When the final dingnoses were malyzed 1t ws found that nenous
maladies took second place to circulatory fections The neurologic dng
noses included psychogenic disorder (13 mstinces) Pukmson's discrse (7
mstances) sentle psychosis (1 eases) parlysis secondary to orginic brun
diserse (3 crses) and  orgunc encephlopathy of doubtful niture "
c1s¢es)
Iewellys Barker s figures mny be compared with one s own c1st recortds
t1ken from 2 consulting neurologic (1nd non psyehiitne) pracuce In the
nme year peried 1916 1955 202 new pruents of 70 yers of ge wnd over
were seen m private pricuce (Hospital prents we not included ) The
dirgnoses arrned xt m these cises my be set out tibular form (I ible 1)

The genume spectfic neurologic disorders of the sentum are few m num
ber nd rare m occurrence Certun chimead syndromes deserye attention
partculrly serle tremor sentle pariplegn the senide musculr atrophies
senuleepilepsy nd grant<cell artenitis

Sentle tremor Tsemor has been regarded for centuries 15 1 normat wd
integral appanage of semility It s strange that this adea has persisted de
spite the evidence affarded by neurologasts that trem e i old age 1s el
an uncommon feature \s long 1go s 1876 (hrcot (27) registered 1 pro
test and he estunated that out of wn ged popultton of out two thous
and inmAtes of the Haspree de Dy Salpetriere mstnees of tremor numbered
no more than tlurty

Nowadys 1t s relized chat semle tremor 1s merely 1 paruculir example
of essentinl or idiapathic tremror happeaing to ipper frstin exgieme
age (28) Although thus was the texching lud down by Irousseutan 188,
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‘TABLE \IT1
Duagnosis 1 232 new patienls oer 70 years of age, 1936-1955

Sumber
Dragvoss of Cases
sammos
Cerehy ! cluding senile epilepsy, temporal artentis,

far dsease
\tm‘:’l‘latp:l::ip};?:h‘o‘(:“pxoblrms including dementis depression, hypochondra con
Tusional states and sanets (3!l exclusie of asteniopathy) »

Parkimson's disease (excluding artenoscleratsc Parkinsopism)

Aeyralpa
tngemmnal
post herpetic
olber types 4 2

Hesdaches (* couse)
ackache

Spondylosis and spondyhius

Carcnamatous with nencologc 1nvolvement

Certbellar atrophy

Brogresane spastuc halbar palsy (excluding “pseudo bulbar palsy )

Combuned degeneration of the spinal cord

Senle paraplegia
Acroparesthesia including the carpal tunnel sy pdrome

Sequelae of head impity metuding supdural haematema.
Peripheral neuropathy
Duabene

Carcimomatous (inchuded above)
“Serat

it 00 o e G O e

o

Cerebral tumor (excluding metastatc carcinona of the brain)
Semnle {essential) tremor

tertigo

Narcolepst

e et e

Towal 202

(29) 1t dud not gun acceptance until quite recently That essentral tremor
15 also famulial tremor 15 yet another conception which developed slowly,
eren though «« had been affitmed by Most 1n 1836 (30) When adequate
pedigrees are available for scrutiny it becomes obvious that ‘anticipation”
 an important geneuic property of these cases of tremor Thus, charac
tensucally senile tremor in the first affected gereration crops up eather

and earlier 1n successh & generations, and appears as a pre semle, an aduly,
2 juventle, an fantile, and finally 3 crneen -t '

Though the morbid anatomy of sen .
chmiat features are famihar The ¢ © oy, jaw,
hands, or any combination of these regions In the head \h::: ;'ni“\;cqr
fine, nodding tremor ( tremhlement afirmatif"), or a nde to sldeymm:



200 NEUROLOCIC AND ISYCHIATRIC ASPICTS OF ACTNG

disease of the cerebraspml artenal svstem Lasth there reman the ser’)s
dnonders of the nenous svstem which cxn be resanded 2« pure arsprafic
In ordimany pracuce the o 11st groups of case oceur <3 mumatek linked
that to drentangle them becomes 1 rther wrufical task

It 35 mrerevung 1o recall the reconds of 16000 panents compll by
Lewellvs Barker () Outaf this senyes, there were $00 patemsy by .pphmd
{or consultation over 1 prrod of seven vears Of this 11l 210 caem wensan
the seventh deca Ie of Ife %7 were in the mighth an1 S were m the rnth
The subjective complunts of the 240 panents 1ged between t 0 and 0 vean
were b ved and 1t was found that bn far the commonest smptymeyere
referable 1o the nenous svstem These compr £1 1y depres 10 (37 cxses)
2) nervonsness (2o crsey) ) Fazgalhin (298 cases) 4)an ymur (0 a1 ) M)
ety (18 cwsed) t) roparestheats (1T @ses) 7)) hea Iaches, and other
cephalic sepsations (10 crses) “) di niness (9 €2 &) @) v ul Qo thanaes
(9 ces) 10) tremor (S 2 &) 1) fmling memon (v ¢r oY 12} funung
spells (3 crses) 19) deafness (v enves) M) di onders of sprech (S cr o) 1)
unnis (S cses) 10) difheuln i walang (2 ¢se) 117 " aana (2
1<k When the final dirgno o« were mthzed 3 was {sund that ponow
maladies ook secon 1 plice to arculwon affecti s, The neuralwaac & &
no o5 ncluded pychogemic dinorder (4% m tncesy Parlan madrea = C
mstnces) semle pichy s (F caey) parthar secon T 1y orgame hram
disease (8 crsen) anl armimc encephabypatn of dhubilul naure” A
falal)

Lewells Barler s fitures mm be compred wath one< own @2 ereont
tken from 1 consulung neural sgic (in 1 nomn psvchining) pricuee Inthe
mneverr perixnd 193-19%1 242 new pauents of "0 vear of 2ge 1 over
were seen an privare practice (Ho paral pauents are nat aincluied ) The
ditgn Y & armved at mn these cives man be <ot out m ribu] v yrm (Trbl~ 1

The genine <pecific neural e di nders of the cemum e fev innum
ber an 1 rmre mooaccumence Cerrun et son fromes desene aentim—
partculrh <emle tremor semle paraplega the sentle mineular atrophies
<cntleeptlep v w lmanteell wientn

Serale tremor Tremor has been reganded for centunies 2s 1 narmal and
wtegrl appanage of semiliy It 1 arange that thi 161 b pera el des
spate the evidence Aff srded by neurolher 1 that tremsr i ol 1 1ge actualh
an uncommon ferure s lang ago 1 1Nt Charcor (27) regr tered 2 proe-
15t 1 1 he estimated thet out of an 1ged populan of abont two tho:
an 1inmates of the Ho pace de 11 salpetrere m rances of trem r numbenad
no more than tharty

Nawrdas 1t 1 rerlized that semle remor 1 mereh a2 parucniar evample
of ewenual or*hepathie wemy happemng ty appear {1t extreme

age (2) Althouch thyy nas the teaching 11 dwn b Trousean m 1N
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TABLE \IT1
Dragnosss 1n 252 e patients oer 70 years of age, 1946-1955

Sumber
Diagnoas of Cases

Cereby ! cluding hyp <enile epilepsy, temporal arteritis _
and penpheral vascular disease 107

\eurote and psychotze problems ancluding dementia depression, hypochondria con
fustonal states and anviety (all exclusive of arteriopathy )
{exchuding ) Pack )

10
15

wm
g
g
)
£
-
-
=%

Spondylosis and spondyktis
Carcnomatosss with nedrologic 1as ol ement
Cerebellar atrophy
Progressive spastic bulbar palsy (excluding ‘pseudo-bulbar palsy™)
Combined degeneration of the spinal cord

Senile prraplegyy’

Acroparesthesia meluding the carpal tunnel sy ndrome
Sequelae of head snjury including subdural haematoma
Penpheral neuropathy

Duabete

1
Caranomatous Ginchsded above)
Scatica’

it 0o e Ur ta O e

3
Cerebral tumor {exchading metastatic caranoma of the braw) 3
Sentle {essential) tremor !
\ego H
Nircolepss !

Total

2
—_—
9
(29) 1w dd not gain acceptance until quite recently That essental tremor
wako famy v .

emmucall o « piuptlly ot these cases of tremor Thus, charac
suclly semile tremar 1n the first affected generanon mrane - o

and earl -~ -

apnen
Thot

clinscal

b = +s¢ Uunoer may aftect the head, jaw, or
mi: ;;dan) combination of these regions In the head there m:lay bea
1ng tremar { tremblement affirmaut ), or 2 side to side move

~—
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ment ( tremblement negauf ) Tremor of the mandible shows wself as a
persistent cll'lmpmg or dlcwlng Sometimes there 15 1 repetitive movement
of the [ower part of the [1ce especinlly of the lips and of the mentalis mus
cle (cf Démrnges paent (31) dubbed old rabiut fice 1882) In the
hands the tremor my be slow 1nd coarse (1 per second) or finer 1nd more
rapid (12 per second) The former type 15 reminuscent of the parkinsonian
tremor, while the latter resembles the tremulousness of hyperthyroidal
states The tremor may be temporarily mhibited by willed movements of
the mbs  Or 1t may become exaggerated In the Intter cise the resem
blances to a cerebellar type of tremor re very close Semle tremor ss 1
creased by fitigue by cold and by emotional seress Often 1t 15 temporinly
relieved by taking alcohol Semte tremor may interfere with the perform
ance of delicate finger movements and 1t charactersstically distorts the
hand writing Progressive attenuation of the script does not occur how
ever and hence there 15 no real resemblance to the micrographia of the
parkinsonian

Lssential tremor 1s ordmnarily not associted with nigidity poverty or
slowness of movements and these are important criter in excluding Park
mson s disease But m extreme old age some degree of ngiduty hypokunests
and bradykinests may happen to occur i part of the smple picture of old
age Consequently 1t1s more difficult to differentrate paralysis agitans from
senule tremor than from essentinl tremor 1n a younger subject

No discussion of sentle (essential) tremor ¢an omit reference to the
teresting sertion that Minor (32-3G) Ratzenstein (37) and others have
made concerning the fumbies of ailected members Many authors have
drawn attention to the presence of longevity and fecundity in the family
trecs 2 phenomenon which Mmnor termed the status macrobioticus mults
parus Others hve elaborated this iden and have clumed that patients with
sentle (essenual) tremor are lughly intelligent virile personaliues who
work hard and play hard eat heavily drink deeply and are sexunlly lusty
Qutte asile from this notion of m icrobiosis there 15 cvidence that in some
families senile (essentual) tremor constitutes \ forme fruste of some other
1nd better defined neurologic disorder Two dise 1ses hve been speafically
mentioned m this connection  pre sentle cerebeliar wrophy and Parkin
son s disese As regards the Intter we recall that no shrp nosological de
marcation was believed to exist between Prrkanson s duserse and senile
tremor by such authorities 1s Gowers (38) Telnir (39) Gelma (10) and
Noica (41) An assocation betueen senile tremor and senile cercbc“:x;‘
atrophy hs been mooted by Schuster (12) and by Crutchley and Greenfield

3
S)emle disorders of gait This term 1s deltberately chosen 1t preference to
semle paraplegta  for neither pathogenesis nor morbid anatony 1s uni
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form  Paraplegra 15 also @ misnomer at times for the chnical disalslity

ismore m the matureof a dysbasta or a mere ifficulty in walking andac

taal paralysis as tested upon a supine panent—may ot be demonstrble

More satsfaciory terms therefore would be sentle dusarders of gait  or
dysbsia occurring n old age  (44)

Earl er neurologusts wrote as though there existed 1 clear cut chimcal en
uty charactensed by paralysis of the lower limbs old people wd 1t 1s to
Gowers {42 that e probably owe the term semle paraplegn It was
firstused in print by helly (16) Later expenence has shown that the pral
Tem 15 far more complicated that weakness of the legs 1 old people can re
sult from lesions at varous levels in the nervous system and furthermore
that even non neurologic alterations can produce dufficulty mn standing and
walling The monograph of Lhermitte (47) enumerated the causes of para
pegamideagedny cterebral  spind amd mwseslar Nevadays s
usuat to nclude yarious sub-cortical pathologies among the causes of dis
ordered gait m the sentum

Corttcal paraplegia may occasionally occur n the aged as the result of
an abrupt and solitary vascular acadent This comes about when the an
terior cerebral artery of one side happens to supply both cerebral herm
spheres by way of an unusually large anterior commumicating artery This
anatomic anowaly 15 by no means rare In such cases an occlusion of the
ma n wunk of the hypertrophied anterior cerebral artery v N neal =

L Lulaianery
a !nlgmamc experience 1t is again not rare to find a bilateral weakness
eveloping ahter an rsolated apoplectic heruplegta An aged person sus
tains astroke which produces a one sided paralysts He takes to hus bed As
Veeksgo by and 1n the absence of nursing and remedial care the opposite
l;on paralyzed leg becomes more and more stiff cantra a1 af 1
<
Y
Iy rotated Both k
ﬁnnly ressed 1 Lo dodoternal Y 0 nees are
o blf ogether and pissne correction of the deformnes 15 ym
Toan
persc
stncr
Pl  patent s motor power 1s teste
- uf; [::; ::]l l;: great d;s:blhl) can be found But the patent cannot \?n?:
€ may be most unwillm, k
Encuur:gcd howeve B oty Srempt to do
t he hesitaungl d -
ﬂ\ummg eps T gly and fearfully advances m sh,
nticall P
y dlutching the furniture or the bystanders After
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2 step or two the legs may grve way the patient may stagger wildly or one
leg mny cross m front of the other This 1s the nstaste trépidante of the
French neurologists 1 varmnt is sometimes spoken of 1s Petrén s gat (48)
Here the patient makes 1 few tiny steps wnd then comes to a stindstill with
corvng however he steps out \lmost normally Agan fter 1 few paces he
halts and 1s reluctant to proceed With further encouragement he starts
1gun Soit continues 1 few steps and then 1 pruse nd so on agun

There hns been some discussion as to the nature of this type of gut dis
order (19) Some have looked upon the trouble s evidence of a semle hys
terrr Others have regarded the disabuliey s being aprauc m nature (50
51) Quesnel (52) discussed functionnl disorders of gt 1s occurning in the
aged and recognized three chinical groups 1) 1 mild and readily curible dis
1bility  2) more severe impurment associited with mental disewse and 3)
1 orgne functionl type m which structural disease of the bones jomts
or nerves m1y be present In this third group belong those cses of func
tional pariplegin supersening 1 patients bed ridden because of 1 fracture

It 15 2lso common to see m 1ged subjects the charctenstic difficulties m
walking which are so typical of the arteriopath Here belong the small
steppge gt of the piuent with progressine Incunar disintegration with
pseudo bulbar palsy or with rteriosclerotic parkinsomsm Sometmmes the
gutisso disordered s to be rrdiculous The pauent shuffles along swinging
Tus arms 1n 1n exaggerated fashion and advneing the toes only m inch or
5o with every step The feet e rapudly shid long the ground not hited
When the patient nttempts to turn hus tiny prces become esaggerited m
rite though reduced in mplhitude m 12 fintrstic f1shon

Senile drsorders of gait from spinl lestons are probably riwrer This
statement holds true particularly 1f we except from this category what must
surely constitute the most common cuise—namely partrl spinal compres
ston flom cervical spondylosis \ertebral lestons 1pate spiial paraparests
1n the rged my perhaps 1lso occur 1s A result of 1 semle combined sclerosis
within the spinal cords of aged persons Perhps that is to carry an ttempt
at pathologic precision too far

The muscles and tendons of the legs mny themselves be the seat of ud
vanced fibrotic changes to such 1 degree 1s to nterfere with functionil 2c
tnty The central nd pertpheral nervous systems wre not necessirily 1
volved This 1s the condition which was originily described by Lhermutte
under the term  senile myoprthy or myosclerosss nd which resembles
1 many ways the clmicl picture of dermatomyositts m younger subjects
(2 53-55) Aged patients rendered bed f1st by reson of some mecapacity—
cardinc or pulmonary perhaps—often slowly develop this myosclerotic con
trrcture of their Jower Iimbs The muscles become hard to the touch and
somewhat tender 1nd the overlying skin 1s bound down to the deeper ts
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quts The musele belhes and the tendons stand out CO“SP‘C“‘I)):SW Gsnei
ually 2 fevion attstude of the legs develops and e en;unlly uc(:lr::dcep
weme Passte correction of the new posture 38 mpossible ev c? n d b
anesthesia and actsve movements are considerably restpcted B A0
king are quite bey ond the panient s capacty

m"l’h?:mx\dqmou:?pmgresnl\’e myosclerosis of the Jower Limbs 15 not at all
nre and may be only oo often witnessed 1n 1nstitutions for the aged orn
domicshiary patients Immobihity 1s the most umportant etiological factor,
and this may be the consequence of neglect or inadequate nursing care De
spite 15 common oceusrence this syndrome has recenved scant attention 1n
the neurologic hiterature

Senile museular atrophy Within this category belong a number of 1l
defined conditions where localized muscular wasting shows up prominently
agunst a background of a more evenly spread atrophy Imoluntary move
ments may be vistble which can be vartously desenbed as fibnllation or
“fasaculation Usually the condition 15 intermediate between these two
and the flickersng shows tself particularly when the affected muscles are 1n
acne contraction as during the performance of a voluntary mosement.
Crimps are also a frequent complaint referred 1o the affected museulature
and they may occur during states of rest (as m bed at mght) or dunng activ
"y

One charactenstic vanety of localized muscular wasting in the aged 1s to
befound an the hand Most very old persons have a certr n thinn ne ot Lo

b + sutu but the chinical picture of a senile myatrophy of
‘e hand 25 even more strking when Fbnllation also occurs and when
there are na gross changes 1n the wmetacarpo-phalangeal joints Sometimes
the atrophy 13 Iimuted 1o the mascles of the thumb as in the antenor
tephromalacia of Mane and Forx (06) Lhermitte and hus associates (o7
) have devoted much attention to this condition and to 1ts possible patho-
genesis They hase raised the smteresting suggestion that the group of nene
eellsan the ventral cornua of the 6th and Tth cenyy

g with the innenation of the thumb 15 1
artenal sy
chi

cal segments correspond
11 a2 precariots state as regards its
Pply so that a senide endarterius would easily lead to a local 15
t‘mlau! that part of the spinal gray matter

age
= e d w L e ctuet
L AL AR some ways the clinical picture resembles th:
i, at of
" :(3!‘ n:l:mn dusease—especsally the Aran Duchenne variety On the other
‘0;\‘ m;‘ {10es not nevorably advance 2nd lead to death from bulbar 1n
ent \ore commonly 1t worsens only Up 10 2 pormnt thereafter 1t
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astep or two the legs may give way, the patient may stagger wildly, or one
leg may cross in front of the other Tlus is the “astasie trépidante” of the
French neurologists, a varint 1s sometimes spoken of as Petrén’s gait (48)
Here the patient makes a few tiny steps and then comes to a stwidstll, with
coaxing, however, he steps out almost normally. Agnin after a few paces he
halts and 1s reluctant to proceed With further encouragement he starts
again Soit continues a few steps, and then a pause, and so on again

There has been some discussion as to the nature of this type of gait dis
order (49) Some have looked upon the trouble as evidence of a semle hys
teria Othters have regarded the disabality as bemng apraxic in nature (50,
51) Quesnel (52) discussed function il disorders of gait as occurring in the
aged and recognized three clinical groups 1) a muld and readily curable dis
abtlity, 2) more severe imparrment, associzted with mentl disease, and 3)
an organo [unctionl type m which structural disease of the bones, Joints
or nerves may be present In this third group belong those cases of func
tional paraplegia superyening in patients bed ridden because of a fracture

Tt 15 also common to see n aged subjects the charactersstic difficulties in
walking which are so typical of the arteriopath Here helong the smll
steppage gt of the patient with progressive Incunar dismtegration, with
pseudo bulbar palsy or with arteriosclerotic parkmsonism Sometimes the
g ut1sso disordered 15 to be nidrculous The patient shuflics along, swingng
his arms 1n an exaggerated Lishion and advincng the toes only an nch or
so with every step The feet are rapdly shd along the ground, not fifted
When the patient attempts to turn, his uny paces become exaggerated 1
rate, though reduced 1 amplitude, mn a fantastic fashion

Senile disorders of gut from spal lesions are probably rarer This
statement ltolds true particularly 1f we except from this category what must
surely constitute the most common cause—namely, partial spmnl compres
stan from cervical spondylosis Vertebral lesions apart, spinal parapaess
1n the aged may perhaps also occur as a result of a senile combmed sclerosts
withun the spinal cords of aged persons Perhaps thit 1s to ctrry an attempt
at pathologic precision too far

The muscles and tendons of the legs my themselves be the seat of nd
vanced fibrotic changes to such a degree as to mnterfere with functional ac
tity The central and pertpheral nervous systems are not necessanly m
volved This 1s the condition which was orginally described by I hermutte
ander the term “semile myopathy * or “myoscierosis,” and which resembles
1 many ways the clinical preture of dermatomyostuss m younger subjects
(2, 53-55) Aged pauents rendered bed fast by reason of some incipacity—
cardinc or pulmonary, perhnps~often slowly develop this myosclerotic con
¢ of their lower imbs The muscles become hard to the touch and

tractur
and the overlying skin 1s bound down to the decper ts

somewhat tender,
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fund The pauent usually denies having lost consciousness but 1t 13 pos
able that an extremely brief interruption in the stream ol consciousness
mayhave occurred wathout hus knowngat

Guancell arterttis may well be sncluded among the speaific thsorders of
the senjum which may present themselves as neurologic problems Head
ache s ot a partsculatls common complamnt in the elderly so that the ap
pearance—late 1n life—of very intense neuralgia ke pains Jocahized within
one area of the scalp should lead 1o the suspicion of 3 temporal form of
gunteell anenus The adjectve emport s unfortunate for the arte
sial thsease 15 often very wide sprend and even when 1t affects the head st
s ot necessanty a temporal artery which 1s most 1volved (61) The diag
noss 15 mot dufficul, being asasted by a conspicuous distension of the af
fected asterv with 5 d upon handling Concomitant visual
simptoms due to imolvement of the reunal arteries are common There
15 generally a conststutional reaction with low feser malaise loss 10
weight eosinophiha and a raised blood sedimentation rate

The foregoing constitute the main spectfic newrologse affections of the
sen ~ ¥

him
mr
deg

w vo-puato<erebeliar atrophy delased cortieal cerebellar
aphy) Prcks presemle demenua due to lowalized symmetncal cortical
atrophy  Alzhetrner s psychosss paralysss agatans motor neusone dusease
2nd even some of the heredo-cerebellar ataxsas 1t 1s not yet possible to ac
count adequately for the selectne decay of certam systemuc ot regronal
feutonic groupings mm such condiiions and naturally the hypothesis of a
Pf‘ﬂh:uure molution comes up for discussion This was speafieally con
shl: :::?::ydio“m “:xo emploged the term  abiotrophy 10 apply to an 1n
i sTaent of a imated viability 0 a particular part of the nervous
em” though Gowers 1deas and also hus term abiotrophy have come
. f’?‘::tﬁ.f;";& s slo)!ohm mnsolied and hus onginal descript on sa rately quoted
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seems to hilt nerther progressing nor regressing Cases of tlus ty pe were de
scribed long ago by Oppenheim Michell Clarke (59) 1nd recently by Neu
mnyer (60)

Semile chorea deserves mention 1mong the speaific neurologsc affections
of the sentum Admuttedly it 1s 1 great ranty, for one must be cwreful to ex
clude the possibility of « Huntington s chorea of unusualiy late develop
ment Indeed we must 2t 11l times consider the possibrlity of there beng a
remote connection between Huntington s dise1se and senile cliorer and we
recll Haldane s suggestion thzt 1s the centuries go by Huntngton s chorea
may be changing sts natural properties by tending to show 1ts first signs at
a progressively later age

Suflicient pathologic evidence eists to support the demarcation of a rare
disorder of the sentum characterized chimcally by the late and gradul ap
pearance of choretform movements without any genetic properties nd
without any demential changes other than mild intellectunl enfeeblement
consistent with the patient s age Such cases re attended on the pathologic
side by neuronic outfall in the putimen and canditum without ny gross
1schemc lestons and wathout any ~ffection of the corpus Luysu or of the
cortex (61)

Among the speafic disorders of the secnium we may also refer to one
which embraces both neurologic ind psychiatric fertures—namely Jakobs
disense This term 1s one which might be nppropritely applied to the con
ditzon origmally teamed  senile Vorsteifung or semle Muskelstrrre (62)
A condition of maked dementin occurring 1n the aged 1s wssocinted clint
cally wath severe extrapyramudal disorder The neurologic prcture is rather
Iike that of Parkinson's disese sine tremore occurring m n unusully
aged subject Trom 1 pathologie standpoint there occurs nerve cell atrophy
in the cortex and m the basal gangha espeally the pallidum Senile
plaques are demonstrable withm the globus pallidus

Sentle eprlepsy mcludes 1 varsety of disorders ol conscrousness which
may first show themselves 1n the elderly Convulsive manifestations are not
alw 1ys present and the term senule syncope  nught be preferable 2t hmes
Patients differ according to the depth and duriton of the disturbed con
scrousness the crrcumstances under which an attack occurs and the con
sequent subjective state Temporary excitement and confusion m1y follow
each episode s m the varety of semile seizure specifically described by
Barber (63) A browd disunction may be mude between the cases which are
of cardinc ongm md those winch are cerebral m type In both cte

without experiencng any premomitory dizziness or warning o1y ot ol
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kind. The pateent usually dentes having 1ost consciousness, but 1t 15 pos
sible that an extremely brief mterruption 1n ¢the stream of consciousness
may hate occurred without lus knowing it

Guantell artertis may well be ncluded among the spealfic disorders of
the senium which may present themselves as neurologic problems Head
ache 15 not 2 particularly common complamnt n the elderly, so that the 1p
pearance~late 1 Iife~of very intense neuralgia ike puns localized within
one area of the sealp should lead to the suspicion of 2 temporal form of
gunteell artennus The adjectnne  temporal 15 unfortunate, for the 1rte
nal dusease 1 olten very wide spread and even when it affects the head 3t
1s not necessanly a temporal artery which 1s most svolved (63) The diag
nosts 1s not difficult being assisted by a conspicuous distension of the i
fectedartery with exquisite tenderness upon handling Concomutant visul
symptoms due to imvolyement of the retinal arteries are common There
ss generally 2 coustitutional reaction with low fever, malaise loss 1
weight eostnophilia and a raised blood sedimentation rate

The loregoing constitute the man speaific neurelogic affections of the
senwm It would be wrong not to refer howetver to the notion of a possible
hemed and also premature type of aging within the nersous system There
lfnm!lhaltly come to mind such conditions as the progressive cerebellar

{olnvo ponto-c atrophy delayed cortical cerebellar

atrophy) Pick s presenile dementia due to localized symmetnical cortrcal
atrophy  Alzhemmer s psychosis paralysis agitans motor neurone disease,
and even some of the heredo-cerebellar ataxias 1t 1s not yet possihle to ac
;‘:“‘;‘; r:‘ckgr:?:‘l;},)] folrnll\ucdselect:;e decay of certain systemic or regional
prematun mmlu%?on : t condittons and naturally the hypothesis of a
i omes up for discussion This was snertl rally can
her
»ns
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1 for entiersm, the notion cinnot be carelessly brushed aside Gowers was
very much alive to the speculrtive nature of Jus hypotliests and to the dan
gers of attiching 1 1abel to sometlhing smprecise 1nd even nebulous We
recil] that the Vogts 1lso Iter concerved of « * pathoclisis  to explum local
tissue vulnerbility

A correlation between the morbid intomy of 2ging of the nervous sys
tem and the pathology of the heredituy tavirs has parucululy 2ttracted
attention nd more so 1 recent years Gowers paper on nbiotrophy dates
from 1902 (65) Raymond stressed the relvionship betwcen famulial disor
ders 1nd 1 premture localized senescence in 1908 (66) A sumthinty m the
neuronte changes which occur both m aging and n the atars has been the
subject of comment by Matinesco (67) Orton (68) nd others In 1 recent
symposium upon genetic dnorders Schut (69) his drawn attention to 1
sentle type of change m the shin of wisic patients He believed that the
facinl evpression matures enrly, and that some atasic mdnidunls pperr
older than their wctunl age Most clmct] neurologists however, would hest
tate to 1ccept these views unreservedly

The doctrine of 1biotroply 15, however, showing signs of bemg whittled
aw1y by wlvances in neurochemistry Thus the entlter views of Jelgersmt
(70) wnd Lewy (71) that Parhinson s disevse en be looked upon 1s 1 pallidal
mvolution 1s losing ground (72) Votol newene disease 1s more i mare
under suspreion of bemng 1 toxie disorder of the spmal cord, rrther than 1
primary degenciation

DISCUSSION

The foregoing ccount of the nervous system 1n the aged aums 1t bring
g up to dte our present knonledge of the subject mdequate though our
wleas my be It would be unwise to close the discussion withont indicaing

name exists whach we need frequently to speak of 1tas not wise T etunk to shonk from
an ttempt to give 1t 1 name fere the simplest iode of obtumng what we need is l:)
sert the root of Beos afier the negitine prrticle in arophy  this gies us bhotrophy
But it 1s genarally betrer 1f you e to appropri tte What you neeel than to mike it afresh
and we find the woid Borpogos used i the scse of vital nutntion  1f we prefic the
negatne particle we have the same word 2biotroplly  1f a more general term ts desired
the 1djective biotic has been ocetsionally used 1n Inglish 1n the sense of vital and from
this we may form abiotic to designate that which depends on defective srtality A cor
respondung substntine would be Abnasis and this also hts some wurt The word
fuwas wis employed once or twice m old Greek meaning i le of hie It s gien us
by the physiam who 1s more wideh known and esteemed on vecount of the ¢l rcter
and precsion of his writings and the devotion of las hie than any other medictd mn
who has lived=St Tuke Ttas plessint T tunk (o take a word Irom hun So T give you
2 choice of words by which to designate tus unnamed conception fest
Subsequent neurologists seem  howerer to have agreed in prefernng Cowers firs

suggestion
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the purely neurologic consideratsons where more data are needed and
Where there 15 promuse of expansion int our understanding of old age 1n
feneral

Inthe first place we need far mote information as 1o the moshhd anatemy
of the senile neryous system Lér s monograph on the semle brasn {78) and
Sander s studies on the sensle spmal cord {74) merely opencd mmportant
dapters whuch are sull far from besng dosed “Though there hase been
Tny subsequent descriptine accounts of the pathology of the senule nen
sussysiem Most of the cases studied hane been examples of sentle dementa
andnot of healthy old age ¥n far too many cases information as to the p1
tients mental amdl phymeal condition before death has been quute made
fquate We require much more knowledge about the changes in the nervous
stem 1 fuch are compatible with normal  old age—that 1s to say, sub
Jectst ho have died at 2 great age from some non neurologic affectron and
shoduning life were 1n no way demented or psychotie-

‘The problem of the semle plaque 15 still of great mnterest to the chnico-
pathologic imestigator Despute the considerable literature upon this sub
Ject we remain uncertain as to the meaning of these deposits~the * black
marks of old age as they have been called More infarmation 1s needed as
“;75!:; ‘:Jflc:;r‘en;,e of these structures outside of the semum thesr precisey
) wsthin the nervous system and their cotrelation with chrono-

ogicage and with mtellectual detenoration

Gtgreatanterest however 1s the belef that semile plaques may, 1n part at

any rate sigmly the operation of a histochemical 2nomal 7
Yooked upon senile plaques as the exp ofad & B“TV o
tows affecting the cortex The trad 1 attitude 15 therefor
to regard them as evidence of a reactionary change Qirected against a spe

s}

mf,l;:;\e;:hmhc process of 1o natgre (76) Frrst there occurs an involu

oo :‘:c:l;-x;m ::\ I‘\\e t:hm‘my of the ground substance embracing the
ent n

precn et A this way lipowd {or possibly ammlod) substances ame

nt

fos

wh

0 some extent ay = 2 witgidity bY a profusion of plaques may be~

o5 of an agung ;‘;&C;:‘:‘ﬂogenous Teactive or secondary mamfesta

) (2 semuum ex morbo rather than a sensum natu

Specwal ay
un?l; ‘ou“‘i“‘:‘:"““’:h%hx aha be paid to the involutional changes which
Hete tha s the structures constitutine tha Kles 1t ©
which N
occur-
v

1palasie of the chorond plexus berween youth
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and age and 1t 15 possible that evidences of nging are detectable here com
partnely early It 1s tempting to equate such changes 1n the plexus s oc
cur with ads ancing years with 1 progresst ¢ madequacy m sts role s 1 filter
or barrier
Another histologic problem which still requires elucidation 1s one to
which I drew attention 21 years age (16) I refer to the differences in the
nervous usse reaction to 1 known noxt necordimng to age It would be 1
relatively simple matter nd perhaps an dllummatng one to comprre md
contrast the mmute histologic changes withm the cerebrum n cses of
generl paresis occuiring in children 2dults and the aged Or the glitl re
action around 1 tumor o1 1 regton of cercbral laceration mght well be
studied 1nd documented with reference to the actutl age of the pauent
concerned
Yet nother problem deserves detatled extmunation along both histo
logtc and climcal Iines I refer to those rre but ughly important cases of
precocious semlity met with n childhood Although we are faurly well con
sersant with the skeletul dental deimatologic ind endocrine reactions of
these c1ses we are still completely ignorant of the neurologic and neuro
psychiatric spects We do not know for exwmple whether such neuro
shistologic charcteristics 15 senile plaques  Alzheimers neurofibnilly
tangles or the Bouman type of Purkinge cell change occur n cses of s
num precox plogetrt or even premtme sentlity We know nothing of
wtercurrent neurologic disese m such cases or indeed what constitute the
clinical norms on routine testing of the nervous system We know but hittle
of the mtellectul capraty of such patents or of then personilities or
emotional lile
Let 1t not be asserted that discussion of tlus sort 1s tcadernic or imprrctt
cal On the contrary 1t 1s hard to concene of 1 biologic problem which
promuses to be more utilitarian 1 s scope It s to neurolustology that we
look for informiuon 1s to the relrtine importance ol endogenous versus
exogenous {actors 1n the natural processes of olid nge As alrendy emph
sized herem lies the crun of the problem of extension of the Itfe span nd
the preseryition of mental wnd physical efliciency in the ged
Although I have alrerdy used this quotation clsewhere (16) m1y I fimsh
by repentmg the words of Professor Tilney uttered m 1928 in New York
Some day people will 1 aken to the fact that they hve been mussing the
greatest constructine opportunities One hibernlly supported wnd effec
tive brun tastitate would prove w mcompruably more profitable inzvest
went for crvshzation than the most powerful battle fleet that ever suled

which v Tit indd humanrty to
the sexs The pohiical party which wall have the forewg! " ]
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DISCUSSION

Dr Atcustus§ Rost [Los Angeles Cal] Itisa privilege for me to open the d:smmw?
o0 this cholarly paper Although we are famuliar with the nichness of Dr Cntchley's
iy writmgs there are many who will shase my amascment i learning how mudh

population 15 tumely Has paper wall, without a doubt, become a Teference of ncreasing
importance for all students of the nervous system

It s unfortynate that time was not suffiaent for Dr Cnitchiley to romplete the reading
of tus manusertpt 2¢ this time ‘The thotough coverage of the subject within the 1mposed
Imatations makes 1t difficult for the discusser to find an stem of difference It 1s my desire,
therefore, to emphasize 2nd to stunulate further discussion

Asa part of the presentation, Dr Cnitchley pomted out that the interpretation of
the nevrologic examunation s elderly people may be considerably different from that
of the average adult Wear and teax and the local effects of trauma, infections, and dis
orders of exreulation and metabolism may cause the pupils, jouts, tendons, and muscles
ta deselop atrophues, npdities, and contractures These changes interfere with the free
dom of morement and may be confused with abnormalitics 1n neurologic function

A problem of major extent 1s presented by the elderly persor with muscle and joint
disease gwing 2 history suggestive of possible central nervous system pathalagy Minimal
ugns upon which we depend 1n the examination of younger people, may be masked
These differences and difficulties 1n the neurologic examnation of the ¢ldetly are im-
portaat. However, 1t should be hept i mind that the neurologic functions which are
tested by the usnal clmical exammation do not disappear because of age alone The
absence of a teadon seflex of the failure of pupillary contraction may not be signficant

tothe present allness but they are abnormalities which require assessment in the aged as
wella1n the youn,

With the fabulation and

of the gac disorders 1 the

2ged, 12 18 noteworthy that some type of alteration of the motor mechanisms accounts

for the majonty Tremors, ngpdstes, and disturbances sn mobility are the haflmark of

the aging nenous system yet, if a statstical measure were made, there can be Little

doubt that memory defects and a fixation of mental atutude would be as frequently or

more Lrequently found It 1s said that aversion to change 13 the first ugn of senility The

2gmg person becomes set 10 his ways, and there 15 often an unreasonable resistance to,

Inkd frequently an. wabiluy to deal with, new 1deas Can 1t be that thss Tigdaty of mnd

u !u:g\duy of the body, 1s a neurclogic $1gn mdicatnve of failure of neuronal function

ol :;ml:hmmxdal system? A comparison of the mental status of elderly persons

Tegara Without the extrapyramidal syndrome might reveal mteresting data in this

The

illtsltdnlﬂol:::g:;:?: agng process isa subject of considerable compleuty, as has been

ey brought 1n .

malutional ch

marbud process .

of this doctrine . - '

or abrot;

e e i 3t undessopeatn o s o e

y m 2s 2 toxic d

mm:! o‘:l:ll‘\:;:‘\‘mn’ degeneration Since one of the most important questions in. Lh:ol:(:::
< neurologic conditions rests upon the answer fo this riddle, 1t would be
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and age and 1t1s possible that evidences of aging are detectable here com
pratnely enly Ttis tempting to equate such changes 1n the plesus s oc
cur with advanemg yers with 1 progressine madequacy 1n ats role 1s 1 filter
orbune
Another lustologic problem wluch stll requires elucdation 1s one to
which I diew attention 21 years nge (16) I refer to the differences in the
neryous tissie 1¢ction to T known nont, according to age It would be 1
reltnely sumple matter, wid perhaps analinmmaung one to compare wd
contr st the munute histologic changes within the cerebrum m crses of
general paresis occurring 1n childien adults and the aged Or the ghal re
1ction wround a4 tumor or 1 aegion of cerebial lrceron mmight well be
studied md documented w1th refeience to the nctul age of the pauent
concerned
Yet wother problem deserves detuled examunavon along both Iusto
logic md clinienl lines I refer to those rre but highly important eses of
precocious senthity met with m chiddhood Although we are furly well con
versnt with the skeletal dental dermatolagic and endocrine reactions of
these cases we are sull completely ignornt of the neurologic nd neuro
psychnttic 1spects We do not know for example whether such neuro
ehistologic charcterstics s semile pliques  Alzhemmer s neurofibnlly
tangles or the Bouman type of Puikmyje cell change occur m cases of se
mum precon progern or even premature semlity We know nothing of
mtercurrent neurologic disease  such ¢ases or mdeed what constitute the
clumenl norms on routine tesung of the neivous system We know but htde
of the intellectunl capactty of such panents or of thewr persontlities or
emotionnl hie
I et 1t not be asserted that discussion of this sort 1s 1cidentic or impractt
¢l On the contrary 1t 1s hard to coucenve of 1 biologic problem which
promuses to be more ntthitarian n s scope It 1s to neurohistology that we
look for mformation 1s to the relitne mportance of endogenous versts
evogenous fctors m the nitural pracesses of old age As theady emplin
stzed hierem lies the crus of the problem of extension of the hife spam md
the presers aton of mental wd physical efficiency in the aged
Although I hnve already used this quotation elsewhere (16) my I finish
by repeating the words of Professor Tilney uttered m 1928 m New York
Some 1y people wall wwaken to the fict that they hnve been nussing the
greatest constructive opportunities  One Iiberilly supported unl effec
tive bran stitute would prove wm mcomparably more profitable myvest
ment for avilization than the most powerful battle flect that ever suled
the sers The politeal pues whichwill hinve the fotewght mel humamey o
ntroduce mtoats plitform am article whyvocating and supporting the longar

~nd beteer use of the human bran will offer 1 worthy ssue toits clectorate
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Perhaps the most important fact that he brought out (and 1t was alsfa:T;a‘l;s:z:;l':i
Dr Rose and 1s also applicable to the presentation by Dr Foley on vascul O et
‘bram) 15 that we may have to Jook outnde the nerous system for some ; . o
that are usually considered to be neurclogc. In the disease m;km e
The changes m the brain are only 3 part of the picture Qur primary p
Gt e s f th s calld. dgeneraine dsess, patlaly
Parkinson 8 disease may Tot be degenerative 1 nature 1 behieve 1hat as me gocs c‘n wt
an extend this concept tven to Pick’s and Althamer s ducase, and that ulumzl: ly lcl
will find that many of these conditions are not the resule of premature death of the el

{because these wese not bor 1o line 28 long 2s other cells—the sa called coneept of abio
brorhsd B b she cne o aF o —n s y

puia st 2nd psyehologist might have some anwwers to these things May 1 therefore,
332 psschtatrist again make a plea for the understanding of the dynamic quahity which s
wberent 1n all smptams 1o later hfe

o .

et . [P
oniy perception and interpretation of that which 15 asked of the orgamism but also ex
e e, . . .

org .
par

tien

A5 I stated yesterday, I view these as dynamuc processes and defensive mancusers on
the part of the cgo As such they are not stauc phenomena but processes capable of Te

versibility Tt as thus sort of belief which gaves one courage and incentive to attempt ther
2p¥ 1 the aging person

DLWiLrzk O Rescwas [Charlotiesville, V2] T would like to ask Dr Crixchley one
fustion 1 wonder whether tn the pre form of senescence—and Dr Critehley said there
are very few—there are any changes in the electrophysiology of the bram This problem
basmot entered the discussion as et Are there any changes m the electrocneephalogram?

Are there evidences of an alteration of the normal patterns as the bran undergoes
wNCKEn(e

Dinr . ~
o . .
I[N - .
me .

. « s a1ouny quickly and bendun,
PIEkIng things up off the floor wilhout too mut
mimic, Of course nns— +
2 bell shaped cu .
270 nonetheles '
what i -
suppos ’

those »

g down and
th Sificalty and who show ~ -~

C PR hese people who can de
Wngs ot v that most people canng 70 mi Te I P ©
t d 0 be ed
OOt per of the futre, ot do 2t 70 might be looked upon, perhaps as the
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of great mterest 1f Dr Critchley would gie us the benefit of s own thinking m this
matter

Specrfically 1f myolutton and death are the natural and mevitable scquelae to growth
and maturity n the cells and the cell systems can the process of ivolution be hastened
differentinlty? And what aie some of the factors acting m concert which may bring about
slow premature death 1n some tissues without affecting others? I death can be hastened
1t should be possible to slow or alter its progression

In consid the logic disorders of the aged and asking questions concerning
treatment we come to the basic matter of pathology What 1s actually to be found in the
nervous system of a large number of persons dying m old age?

The Los Angeles \eterans Administration Medical Center, with which I have been
associated 1 part during the past five years 1s a facihty of approvimately 7600 beds The
3800 beds 1n the donuciliary home are coveted by old soldiers from all parts of the country
More than 80 per cent of the population of this unit are older than 60 years and there are
at all times more than 300 indayviduals domiciled here whe are older than 7o years

Recently my associate Dr Harry Fang wath the assistance of the Medical Records
Libranian reviewed the neuropathological findings 1n a sertes of autopsies performed at
the L A V A Meducal Center, for the purpose of answering the question, what 1s the
frequency of primary and secondary discase of the nerious system 1 eldesly persons and
what 1s the relatnve smportance of eirculatory factors? These data may be summirized as
follows

1 In autopsies performed on 130 prtients 75 years or older from the General Hospatal
and Domucthary Home during the year 1958 there were 92 with vascular lesions (softening
46 b 41 bial b i 3 subarachnoid hemorrhage 2) 1 with
degeneration of basal gangha 8 with glioma and 31 with no neurelogical discase noted

2 In 9> consecutise autopsies performed on patients 70 years or older from the Meuro
psychiitric Hospital between 1947 and 19,0 60 were found to have cerebral softentng: 3
ntracercbral 5 subdural | 3 old philis 5
of basal ganglia 1 1 cerebral 17 no abnormlity

These are unpressine data they strongly mdtcate that vasculr or cnculitory disorders
are demonstrable 1n the brams of 70 per cent of persons older than 70 years of age These
Fgures would lead one to belteve that futuie study might appropriately be directed frst
toward the blood vessels and the arculation of the central nervous system and their con

to cellular breakd: before s the concept that the agmg process Is
primary degeneratine phenomenom

Dr H Housrov Mrreirr [New Yoik N Y] Itis a great plewsure to have heard Dr
Critchley and we wish to thank Jum for taking ime out from other important obig
wons to attend this mecting He has 11 lus comprehensive survey cosered the subject of
the neurologic abnormalitics of the aged There are a fow comments should Like to make
1n the way of emphasis

He spoke of changes that we find on routine neurologic exanunation m clderly pruents
1 thunk he will agree that occasionally we will find 1 a man or woman ol over 90 almost
the same type of neurologic findings that we cxpeet 1 A younger person

He emphastzed that the usual changes that occur do not follow the phylogenetic

¢ newer system scems to be better presenved than the ¢ lder ones
presumed

fuerarchy w that th
The basat gangla e particularly vulnerable and the symptoms that anse from
flus structure are thinetic and amyostatic rather than hyperkinetic He
emphasyed the (act that n shterpreting the examination of these indn Kluals cne td
to consider structures other than the nervous systeni—that changes m the muscles and

tendons and the jonts participate in the ciimeal picture

invohement of
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Peshaps the most rpartant fact 1bat he brought out (and it was also meh“"t;l :Y
Dr Rose and 18 also apphrable 1o the presenfalion by De Foley on vascular lesions of the
tran) i that we may hase to look outtide the Rervous system for some of these dls‘t‘::sc‘!
that are usually considered 1o be nensologie. In I the disease 13 g

The changes m the bram are only a part of the pictuse Our prunaty problem s the
cause of artentoselerons.

Ds Critchley nofed that some of the 5o called degeneratine diseases, particufarly
Parkinson s disease may not be degenerative in hature 1 beltese that a3 LIne Fos on We
an eviend this coneept even to Pach # and Alzheimer s disease and thar ulmately we
willfind that many of these conditions are not the Tesult of premature deah of the ¢ell
(becruse these were not born to hise as long as ather cells—the so catled concept of abio-
trophs} but the result of some foxic of metabolic disturbance

De. Juc Weneerc [Chicago T11] I was interested in Dr Gritehley s discussion of the
posture of the neurologic alder patent 1 was happy to hear hum say that possibly he
pschiuatnst and psychologist might have some answers to these things May 1 therefore,
a3 psichiatnst agan makea plea for the undentanding of the dynamse quahity whath 18
mberent 1n all symptoms n Tater hfe

Gre st see the ag ng organism as bemg 1 2 constant state of adeptation Waling
canstan atempts 1o adapt 1o an eves changing scene This adapuve abily obiously
equires energy and energy 1 nat easily available wn later Lite. Adaptation vequifes hot
only perception and mterpretation of that which 15 asked of the organism but akso ex
ecution of an action A1l that tequires an expenduture of nergy one May see in the aging
O/gaR S an attempt at conservation of this energy whuh may appear to the obserser as

}:.Z:'_u’ o 20t2! slawing down or an appearance of ngidity on the part of the 2ging pa

mh Lststed yesterday, 1 view these as dynamic processes and defensite mancusers ont
£ Part ol the ego As such they are not static phenomena but processes capable of 1e

derstbilty 18 35 thus spet of Bet of whiech g
€5 one co n
s o gives o utage and mncentine o attempt ther

PRR Qa0 Wmesas [Chark
ottessile Va) 1 would like to ask by Cruechley one
stion 1 wender whether ia the pure form of senescence—and Dr Critchi ¥

e, - ey sad there
h’* ety fes~there are any changes 11 the electrophampiney of vha hen _'y
gt en =
dre o -
snice ‘

Uz p

questions f,‘:,?o,c“,:""’; Dfontreal Canada] 1 would hke to ask Dr Critchley three
151035 hum about hove e over he teast ashed by Dr Houton Wesrut 1 would
morements People over the age of shall we syy 70 who show very rapid
Pk ng _ho ate quite capable of turming are w1~ Y T
nme g

abeltaha

AW ot B
what ag e wewate 1l 1be last tew days about the matser of
ppeme l{‘l‘\(:!m;‘v:lh(;nd of cour by mormal we mean what 1+ customary n:,:)ox
o wch wre ey weighs of the normal of e average population are not
38 that mogt pco‘;y €31y 350 1 would thank that these praple who can da
PHOtvpes of the futage. Ple cannot do at 70 tught be looked upon perhaps as the
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My second question is this I would Iike to ask about this busmess of T ending down to
pick up things Perhaps a decade or so ago I had 1 mentally atere elderly colleigue He
and I were putting on our rubbers preparatory ta gomg out mto the Montreal snows
and hesud  Now Jook at this particutar pornt jou will sce who 15 old and who 1s not
beeause T have to hold onto something wherets you do not You just put your rubbers
on and then put your finger in the back and pull 1t on

I dont think that this matter of holding onto something 1s tied up with ngtliyy I
think 12 1s sometlung else and I would Iike to ask Dt Critchley if he can comment on i
It 15 obviously dufferent from the thing that the clderly wife complains about when she
s2)s I how have to Jace up my old husband's shoes for him  That I think 1s nigidity

‘The third question T would Jike to raise with lum s this He talhed bout the sort of
resistance which the old person had to even a passiie movement nd he offered several
suggestions—in fact I was a httle susprcious since he offered several as to whether any
of them were really altogether satisfactory to hmm

T would hke to add another possibility and have him comment on 1t 1f he will that
1s when you see an old person coming to you you may be reasonably sure that you are
secing somebody to whom nothung particularly good has happened for about ten years
Nearly every change has been 2 change for the worse

Thesc people hare 2 much more pervasise attitide of anvicty wnd ferr than most of
us give them credit for 1 would be inclined to feel that that anviety and ferr are general
1zed over into almost every kind of change that jou can smagine cven into changes of
posture and the ike Tlus then constitutes the third question as to whether we are
really giving enough recognition to anxiety and ferr as pervading 1lmost anything a
dosc~the w1y he moses the way he turns around the way he steps out and walks

Dr MacDovwb Crivenesy The changed atutude towards the so called abiotrophies
1s wn important conception i modern neurology It 1s true that the evidence 1s not great
and 1s Irgely based upon histologic sinlanty between tovic or metabole disorders of
the nervous system and the pathology of the so called abiotrophic disorders But I am sure
1 2m night 1n saying that many diceases formerly )ibeled abiotrophies are under susptaion
and they are gradually being whittled anay one by one This is of course encouraging
because 1t does offer a ray of hope 1 prevention and in treament

Dr hhingman has asked me about any speaific alterations m the electrophysiolegy and
whether they correlate with this dissolution process Idlon t know Dr Rhngman Iknow
that work 1s gomg on 1n varzous centers on this problam bue I don ¢ Anow what has been
found
I quite agree of course that there are some old people who do not show stonness of
movement and whose nersous system conforms to the normalcy of young adults

One of the difliculties 1n stooping and nising agAin in an old person is of course slhg
gishness of the vasomotor control leading to dizziness which at least is as rmportant
perhaps as ngdity

1 am not sure about anxiety 1 old people as being an important factor in determining
ngidity Thave analyzed 2,2 old people who came to me aged 70 and orer with relation
to the nature of thetr symploms and anxiety occurred in only 20 I should think that
thus ngaeaty, sEat has 1o be correlated with anything psychologtcally It more likely to be
correlated with mental viscosity and incrtia rather than actual anviety
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My sccond question 1s this T would Iike to 1<k about this bustness of bending down to
prek up things Perhaps a decade or so ago T had 1 mentally alert elderly colteigue He
and 1 were putting on our rubbers preparatory to gomng ont mto the Mantreal snows
and hesad  Now look at this particular pomnt you will sce who 1s old and who 1s not
because I have to hold onto somethmg whereas you do not You just put your rubbers
on and then put your finger m the back and pull it on

I'dont think that this matter of holding onto something 18 tied up with ndity 1
think 1t 1s somethmg else and I would like to ask Dr Crtchley 1f he can comment on 1t
It 15 obstously dufferent from the thing that the elderly wife compfans about when she
says I now hase to lace up my old husbands shoes for hum  That 1 thmb 1s ngdity

The third questron I would like to raise with hum s thus He talked about the sort of
resistance which the old person had to even 1 passive movement “ind he offered several
suggestions—n fact 1 was a httle susprcions stnce he offered several ns to whether
of them were really altogether satisfactory to hum

I would Jike to add 1nother possiality 1nd have him comment on 1t f he will that
15 when you sce an ofd person conung to you you may be reasonbly sure that you e
sceing somebody to whom nothing particularly good has happened for about ten years
Nearly every chinge has been 1 change for the worse

These people have 1 much more pervisne tutude of wnviety and fear than most of
us give them eredit for Twould be inchined to feel that that awviety and ferr are general
1zed over mto almost cvery hind of change thit you can smagne even mnto changes of
posture and the ke This then constitutes the thurd question as to whether we are
rerlly grang enough recognition to nviety 1nd fear 1s pervading almost anything a
dose—the nay he moves the way he turns around the way he steps out md walks

Dr \MacDovarh Crirentey  The changed attitude towards the so called abiotrophies
15 an important conception 1n nodern neurology It 15 truce that the evidence 15 not great
and 15 lnrgely based upon histologic sumlbanity between tovic or metabolic disorders of
the nervous systerm and the p logy of the so called T Iisorders But I am sure
1am right in saying that many diseascs formerly labeled abiotroplites are under suspicien
and they tre gradually bermng whittled avay one by one This 15 of course encouraging
because 1t does offer a 11y of hope 1n prevention and in treament

Dr Rlmgman has asked me about any specific alterttions  the electro hysiology nd
whether they correlate with this dissolution process Idon t hnow Dr Rlngman I know
that work Is goIng on 1n VINious centers on this problem but I don t know what has been

found
I quute agree of course that there are some old people who do not show sfowness of

movement and whose nersous system conforms to the normaley of young adults

correlated with mental viscosity and tnerta rather LN actill di ¢y
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s dif
ures are the s2me as for younger patients, 1t 1s only the tempo that 15 i
erent. Hemiplegra 15 an excellent t

P
HEMIPLEGIA

One of the most sigmificant disabilities 1n terms of the numbers of pa
uents seen by neumlogg?szs 1s hemuplegia usually the result of bratn damage
follor 1ng thrombosss embolism hemorrhage, or trauma There are no
&efrutve statistucs available on the number of hemiplegics in the Umted
States but estimates have been as hugh as 1 800 000 (2)

Some 1d¢a of the magnitude of the problems may be gleaned from the
factthat, stroke 35 Listed as the thurd major cause of death 1 the United
Sutes ranking behund only heart disease and cancer Even so the ma
Joruy of patients sustaining a stroke of apoplexy do not die from the smitial
msult. Instead they umprove to a greater or lesser degree, and often live a
number of years despite their residual disabilines

The dagnovs v ot difieolt but an the past unfortunately, the ‘medtcal

atttude toward the hemuplegic has been one of hapelessness and passwve
acceptance. Such patients mn municipal hospitals and chromic disease 1
stitttions have always posed sertous dispositton problems and have crowded
the few nursing homes and mstitutions for custodial care Usually thev re

.

Cuew airome custodial  cases of which 36 were herm
plegic 1t was found that only seven of the 9, were 1 need of continued
hospitalizauon 3)

I the hands of the physician rrained in rehabilitation and the rebabilita

tton minded neurclogsst the hemiplegic 1s not a lost canse and 92 ver cent
of the propert ot 2

ermary and

twon 3¢ per s L Lugnt to do gainful worl, usually 1n the
feldsrelaed 1o previous work experience Further evidence of the value of
dynanuc rehiabatitatson services has come from a carefully controlled study
1 which objectne quanutatne analysis of camparable groups of patients
indicated that a retramed group demonstrated over 130 per cent more g

M actases of daily hving than did an untramned group (4) The ret
Tange of jomt motion and mu A omeed oo

scle strength were also more pronounced
the retramed grouy anie n
p although the merements were no
the acusites of daily hwang "¢ ot s snlang s
0‘1"1 traming the elderly hemiplegec 1t 15 1mportant that  the early weeks
the disabality as much of the traming as possible be done at of around



CHAPTER AIV

REHABILITATION OF THE ELDERLY
NEUROLOGIG PATIENT

HOWARD A RUSh

Through the years the neurologist has been considered by his colleagues
to be the great master of finite diagnosis a skill that hs required not only
the most complete knowledge of neuroanatomy and neurophysiology but
nfinite paence wnd shillful deductive reasoning In the past howeser 1
great number of neurologic diseses were considered to be hopeless once
the diagnosis was established for the etiology was unknown and the thera
peutic tools were few and fr between

Although many neurologic conditions 1re still enigmas today the attt
tude hns changed Lven though there e but few speaifics the neurologust
recognuzes thit many of us patients can be maternlly helped with the tools
of modern rehabilitwtion  Leaderslup mn the field of neurologic rehabilitn
tron has come from both the newrologist ind the spealist i rehabihitny
ton There are numerous examples of substinyal even dramatic results
where these tools hive been vigorously used

Soon tfter World War IT such a program w1s inqugurated at the Veter
ans Admimstrition Hospital Minneapolis for 130 chronic neurologic pt
tients all b1t two of whom were veterins of World War I and many of
whom hud not been out of bed 1n 10 yers After 9 months of rehabilitntion
25 had left the hospital wnd were employed 1nd 10 others had been dis
charged to their own homes cipable of light work Of those remuning 30
were ambulatory and undergomg advanced rehabilitation and 25 1 ere
caphble of some self care All but ten of the group had shown some worth
while perminent ymprosement (1)

Rehabilitation 1s 1 texmwork job ot enly in name but m operation In
our own services 1t the New York Unnversity Belleyue Medical Center the
Physical Medicmne and Rehabilitation Service work hand in hand with the
Neurologic Service exchanging restdents Jounng 1n common rounds and
participating 1n patient sermnars together Allm all e has been not only 1

Tus famuly 1nd the community
The subyect of our discussion today 1s thit of sehbiitation of the elderhy

atient In the rehabthitation management of the elderly patient the proce

P 224
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@ usually be lengthened by means of stretching and a short leg brace
witha 90 to 110-degree stop at the ankle to pantan the guns made by
sretching and ambulation

Fleon and extenston movements at the hip and knee can usually be
performed by the spastic hemiplegic subject who 18 started on early ambu
fation ehen howeser, the hup and knee are flexed, as 1n walking, the foot
dorsifiexes and suptnates The patient 15 usually afraid to place the supin
ated foot on the foor because of nstability To prevent this, he walhs with a
fixed knee jomt and arcumducts the lower extremity This 15 a slow, awh
ward gmt and, if used for a period of time, the patient deselops 2 pattern of
walkang that 15 cumbersome, fauguing and difficult to correct

Adauble bar, short leg brace with a stirrup attachment, 90-degree ankle
stop and a supinator T strap should be prescribed to prevent plantar
fevion and supmanon of the foot and grve the patient confidence so that
be will Rex hus knee and hup Wath the brace, and a cane 1 the unaffected
hand for balance, most hemiplegics soon learn to walk unassisted

Asa resurn of function 1 the affected upper extremity 15 usually very
slow 1t1s essentral to teach the patent to care for his daily needs with hus
unaffected arm

“,\' llgl\! hemiplegsa 1n a might handed person 1 an especsally senoms A
a
le '
l]l v ostality eatty, as the patient mwst become left
1':'\‘\‘!:‘[ 1 he ever hopes to care for Ius daily needs Simple tasks i a2t ner

drme mey .

15 an
fecte.

Py
on

~ aaun 1ivd ot time 1n conjun:
ordination exercises e peson it -
T
- :l ﬁ[ngcrs of the spastsc hemiplegic pauent are most difficult to re
i n‘c or useful purpose 1 adequate function 15 attained, 1t takes a great
: lnmt and concentrated effort by both the patient and the therapusts
. n the rehatalitation of the t legsc, st 1s readhly that n
ner e p .
m{:m I:‘clnrs will determine the degree of Tesults obm;;d m ability to
e ‘ru\ the sctminies of danly living Some patients will :
8 Segree of recosery of function others wil! b tate
of permans

bede -

Iachieve a surpris



226 NEUROLOCIC AND 1SVCHIATRIC ASPECTS O ACINC

the bed for an thus period there 15 still Jocilized edemn with continung
confusion Lven a move toward the end of the ward can on occasion be 1
confusing and disturbing experience Here agun the general rules for the
management of the elderly patient must be fitted to the rehabilitition
traiping program

The objectaves of 1 progrim of rehabilitaton for the hemiplegic patient
are 1) to prevent deformities 2) to treat deformties if they occur $) to
retrain the patient in ambulation and elevation 1ctisities 1) to tewch him
to perform the activities of duly Living and to work with the unaffected
arm and hand 5} to retrun the affected 1rm and hand to 1its mramum
capacity, and 6) to manage faci1l paralysis and speecht disability af pres
ent (5)

The ordnary spastic hemiplegic when Iying in bed holds the upper ex
tremity 1n abduction and internal rotiton with the elbow wrist nd
fingers of the affected part 1n a flexed position The iffected lower extremuty
1s usually flexed 1t the lup joint the knee 1s flexed 1nd the wkle i
plantar flexed and supinated

If an active progrim 1s started within 1 few days following the cerebro
vasculir accadent there 1s no need for 1ny specinl procedures to protect the
affected imbs If however the patient must remn m bed for 4 period of
ume procedures must be instituted to prevent defornuties

A posterior hnll shell lower extrenmty splint 1s used to present shortening
of the heel cord A pillow 1n the aalin and sandbags Interally wil prevent
abduction nd rotation of the shoulder joint 1 frequent residunl deformty
i hermiplegit Passive movements of the arm in abduction external rot
tion 1nd 1n the overhead position should be performed severtl tunes 1 dvy
to prevent 1 frozen shoulder

The prmcpnl deformaties that may oceur e 1 frozen shoulder and
short heel cord The use of heat and massage to the arm ind shoulder ire of
value 1n prepanng the part for stretchig Passne moyements of the shoul
der are useful 1n ncresing the range of motion

The use of pulley therapy to prevent shoulder ankylosis will 2lso 1 an
the development of reciprocal patterns in the upper extremities This ean
easily be managed with the use of 1 modification of 1 osverliend frime 1

window pulley wd 2 length of clotheshine Laperience hs shown that
the relatn e return of function n the aifected arm s usually less thann the
imvolsed leg Coordimition exeraises my be helpful but emphasis should
be placed as erly 15 possible on the wie of the unallected wm this 15 ¢

pma]ly true of the reltinely young prtient In wldizon 2 trrmguitr wm
sling should be used to elesate the affected arm This 1s of 2l i
mizng locilized edem? and an prayvenung shoulder sublusation

A short heel cord scldom requires operative procedutes Ihe fieel cord
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an usally be lengthened by means of stretching and 2 short ]:ga::a;c
with2 90 to 10-degree stop at the ankle to mamtasn the gans m: >
1ching and ambulation
m;lmorg\ and extenstatt movements at the hup and knee can usually be
performed by the spastic hemiplegic subject W ho ss started on early an;bu
fauon When howeser, the hup and knee are flexed as1n walking, the foot
dorsiflexes and supmates The pauent 1s usually afrard 1o place the supin
ated foot on the floor because of instabsfity To prevent ths, he walks witha
ficed Lnee yount and aircumducts the lower extremity This1sa slow, awk
wird guitand 1f used for a period of ume the patient develops a pattern of

tuon and supmauon of the foot and grve the patient confidence so that
hewil flex us Lnee and hup W ath the brace, and a cane m the unaffected
hand fot balance most hepuplegics soon learn to walk unassisted

‘s 2 return of function 1n the affected upper exuemty 1s usually very
Slow 1415 essential to teach the patent to care for his daily needs with hus
unaffected arm

A nght hemplegra 1n a right handed person 15 an especally sertous dis
“adybecause of the sensory and motor aphasia and the lach. of skill 1n the
left hand to perform the actvivies essential for daily ving “The ramming of
e left hand should be searted early as the patient must become left
handed if he ever hopes 10 care for his daily needs Smple tasks 1o eating

andressing should be starsed Lelt hand writing must be practiced as this
uan

. mezns of 1ally when speech 15 af
fected

P
one
i e
of
uo -, e« wiy Over 4 Jong period of time n conjunction with co-
ordination exercrses
anhe ﬁ’ngm of the spasuc hemiplegic patient are most difficult to re

Hcate for wseful purpose 1§ adequate funcuon ss

attarned 1t takes a

dealof tine and ¢ o s

e oncentraed eflore by both the patient and the therapasts

N the rehabilitation of the hemiplegic 1t 15 readily apparent that nu
1evous factors wil} determine the degree of results obtained 1n ability to

],:vfnrm the actuitses of daly Ywing Some patients will achreve 2 surpris
i deee of recoery of function others wll be lefs watt yre .~ »

tEpermana-

bedone
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to perform many acts of duly Iiving erther mdependently or with 1 mim
mum of assistance from nother person Such devices should be used only
when necessary and before 7 device 15 given to 1 patient retruning m the
activity 15 1 necessity

One of the most difficult problems 1 the management of the hemiplegic
1s the problem of 2phasta It1s extremely important for the physicran to ex
plnn both to the pitient s soon s he 1s conscrous and to lus fumly what
aphisia 1s wnd why the patient 1s unable to speak  Simple ns such 1 proce
dure s 1t 1s commonly overlooked This should be done 1s soon 1s the pa
tient hns recos ered conscrousness 1nd aphasinas noted 1n order that us fexr
of losing hus mind may be allyed he cn be told factually and honestly
that there 1s no specific medical thernpy for 1phasin and cm be impressed
with the necessity for retruning

We have recently had an mteresting expersence 1 the management of
hemiplegr in our own department (G) Birch attached the problem by 1t
tempting to modify the block rather than 1ecept the theory of subtric
tion Ile chose 14 aphasic pattents who had been under theripy for siv
months or longer wnd who had 4 vocabulary of less than five words I
giving them 1 shocking dose of sound he found that i 1 matter of seconds
therr vocbulary increased from 12 to 15 words and by continuing the shock
over longer periods of time guns could be neretsed and muntuned More
than 80 per cent of the imtial group were truned to the point of w 1de
quate vocrbulary for duly use W lule the series s {ar too sunll for any con
clusion 1t certunly presents 1n interesting approch to 1 most difficult
problem

Hemplegin presents one of the most challenging problems 1n medicine
tod1y 1 both total numbers and therapeutic complenaties With 1 dynimic
approach to the problem of the hemiplegic using rehabthieatton techniques
that hase been developed to meet the total needs of the mdividual much
can be offered ta these severely disabled paeieats and many e be tramed
so that they achieve hives of self sufficiency nd usefulness

One of the great neurologists of our tume Spiller gnve one of the ther
peutic keys o modern rehabilitztion when he sud  Action absorbs anxi
ety Directed action does more than absorb aneety It can provide the
tools for learning that can t2ke 1 surprising pereentage of even the clderly
neurologtclly handicapped back to Ives of comfort ind sclf eare and mny
back to gainful occupations 1f one word could be used to designate the
therpeutic gotls 10 such 2 progrim 1t would be the ateunment of digmity

DISCUSSION

Baney [Bethesla M1] Dr Rusk tleo tstanlng fea ler of (1 ¢ modern

D e e irologist as a dlag

dynamic moven ent in rel abil tation Fas d sctwsed the role of the



REFABILITATION OF ELDERLY NEUROLOGIG PATIENTS 220

acstician and also the broader therapeutic role that climical neurclogsits are assuming in
medical pracuce be attmbuted
We might say that the expansion of neurology m the Jast five years may be attnbute:
ottree major developments o (s field, one being the disconery of new medications for
the control of certaun neurologie disorders, suich as epilepsy and myasthenia gravis, the
weond besng the discosery of vast Bew Tesearch vistas 1m expertmental neurolgy, particu
brlym the areas p bophysics, and }» and the thurd being the
gadully growing wterest of neurologists m assuming a long time responsibility m pro-

grams for the are of chrome neurologic patients, for whom no speafic treatment 1s
known
v

With this movement has grown a p: of logy. p 1

through traming grants programs, which have been developed and supported by the
\ationa) Instrtute of Neurological Diseases and Blindness While this traming grants
program s carrently only in 11s second full year, 5 a growing project which requires at
Teast five years for any defimtve eval yet certam p Y spot al
teady base been made a general 1mprovement i the quality of neurologc training” 50
PO cent more neurologic residents m traimng now than 1wo years ago and more than 100
Per cent ncrease 1n the number of medical schools having established graduate traming

- © ) @S uid PLUGLAIN Lhdt Was just Tecently manmirared

the v sanats 41 e Ce of the Deurologic patient A dizgnostician, pure
“nd sumple 15 not seally & physician who has wan the heart and backing of hus patients
m'lhe future training of clinical neurologists who wish to assume responsibility 1n the

1l are of their patients must extend, therefore beyond the methodology of the routine

Beutologic cxamingtion, for
, for mstance, additsonal emphasis must be placed on traming m
Aniques for the dets e 5

ermination of the panent s present and potential capacity to devel
Y to develoy
:x:;:l;omus;:u:zr pattems Such a program also calls for the neurologist to bmxd:l
o5 2 fuller compichension of the patent s needs,
Auaton and care H : ot oot

y 1n velation to the
s ot hus neurologic disabalities as a hosn tal ae o -~
n
1 e "
o .
m - . .
- [ISEYeIvITY s
sttt o methadology or the cvmpusion of e
O patients? Tt 15 obvious that the exstng acceps  nate
e
:: Jaience and empincal methods mast be revised . ey pe of it

1f we are to apply the resalts
bilitation o ehronic pmmtzp 7 ol of ase
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The second matter 1s one of a professional dichotomy which exists to a certain extent,
and esen larger than I had thought previously, after hneng attended a meeting on the
problem of neurological disability as a public health question under the auspsces of the
National Public Health Counal last weeh in Arden House, Harnman, New York The
dichotomy compnises the physiczan, on one hand, and the professional personnel con
cerned with the educational, psychologte, social, and cconontic adjustment of the patient,
on the other Where do the resp of medical 1 end® Where 15 the
ine of demarcation, between medical and social or educational rehabilitation, or should
there be no line of demarcation, and should it all be mcluded under the caption of
medical rehabilitation?

Dr Aucustus S Rose [Los Angeles, Cal] Qur experzence m Los Angeles in rehabih
tation has been primanly directed toward the epieptic 1 wourld Iike to comment 1 this
connection that the rehabilitattve method has been used by taking adhantage of subcon
tracts from ndustry and paying the patients an actual wage These mdiaduals are those
i the domiciltary umt of the Los Angeles Veterans Adminstraion faciity They rep
resent the extremely disabled The majonty are domialed for hfe Consulsive scizutes
have been poorly controlled despite attempts with all forms of medication They are dif
ficult persenahitics, and many of them hase not had remuncrative work 1n any form for
many years Most of them have lost sclf esteem and any feeling of being a part of the
commumty

This expenence has demonstrated 2 number of very satisfactory results, among the
most smportant of which 1s the gauting of sclf assurance by the individuals and a fecling
that they are a atizen agun Scizures nnprove without change in medication: They stop
complaining about health and Itving conditions 1he pngle in the pocket scems to us to
be an important mottvation In fact, m these individinls the destre to have an income 1
of such importance we wonder if 1t shouldn t be ntibized when possible in afl rehablita
tion efforts

Dr MasgeL Ross [New York, N Y] May I thank Dr Rusk for ponting out that re
halihitation true rehabiltation means traming in relation to the realittes of the ife that
¢the mdsvidual 18 gong to live Jater There is, 1t scems to me, some danger of substitnting
the Golden Age Clubs for real rehabihitating programs, because they are so much casier

Age Club to satisly the nceds ot the older people in the communily 1s 100t
assuming that giving cinldren many toys will substitute for real attention on the part of

ther parents

Dr WaLTER O hrmnestay [Chavlottesville, Va ] 1 would like to reomphauze what Dr
Rust. has already mentioned namely that in one scgment of our socicty, that s, the
veteran, this matter of case for the aged has became a problem of tremenidous proportions
We are already facng 1t There 13 no need m defuding oursclves about 12 tis hcr,r

1 think that Dr Rusk has pointed the way and spearheaded one means of approachung
this matter that has proved to be successful In the meantime of course, as he pnmu’lm(
we hope that something can be dorne in the way of helplul insestigative work :uub vlrl

h work I am sure that he could have told us many more interesting things abou
s(;“::djuﬂﬂ-! 1n the care of the aged that apply more particularly to acurological disorders
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but 1t Is 2 coslly matter thot will afiect ihe faxpayers patticalarly 1n housing &hm;l "
& duals. 1t % 2 very TelTeshing shieg o Yo T satme of these ynstallations where
seterans have been arountt foy years and yean and suddenly an indisdual joins the
sl wha provides motnauion and a goat T yewst adait they don ¢ all have the Synamiic
pavraliy o Dr Rush but drving force W 2 tiemendous hielp in reducieg the hospital
populat on and the eost to the public.

Da. Jous, Wurmoss, [Balttmore Md ) Tutas been 2 pteasuse today not only to listen
t e fusk but alia ta cheeTie Wie cagemmess and eathusiasma shown by this gudience
11 perions Who stavs such a majar revolution mm mediane as DY Rusk has done, we
¢ hasoneally accustomed to evpect thesm to be disturng persons ety to arause vp
6 Can (0 have to hit hard in order to produce effects This has been an extraordimary
ghengmenon in the Last docade~to see how Dr ‘Rusk hias brought abom this fhange oF 2%
keast started 1f on sts way and has mamtated so good a rapport and so wart 3 welcome
wihin alf the medical groups with which he has comé in contact

Tauspest (at there 48 3 reason Eor this and T ok st hies an Whe nature of bs apprena

tomof motistton 1 the very persons for whom hie has been eager 1o aanty out Tebapshisa
hie procedures wm bis

R of the in the p 1 groups whose
autlool and hatats e has wndertaken 1o thange and wn the extraptdioary 12} 1 pluck
2 (aam engaged i schab 2 ppl and evokey ot she

pawient  wowld fite ¢ very much of he would comment on his view of motnation in re
hab luation

DrEnsesr \{ Geoinseac [Yew York N 1] I would fike to comment on one point
2t Br Rusk made regarding the well ingwn phecomeon of xeduced antesy 1 the
aphasie patient When $ou tel] hum Four diagnosts tell M that you have seen this dis
order Yefore 4ny that Jou kaow something about the anyety produced 1n him

e seems 10 zye ehrat ehus very viud description that we have heatd raises the problem
1 nhat the psyeholopec effact of doctor patient communicaions 1 the throne peuso
g discases of she agead Fepresents to the paient T thank this haghhights the ubeous Face
that what the doctor ays Jo has pauent makes a difference (o Uie pattent and what the
doctor thinks 1 wrong also makes 3 difference 50 that our dagnoss 18 tremendously sm
P(;mm. Whethet one siex gome of the symptematalogy of the agwng pemson 23 Dr
muchky does 11y hus masterfu chprcal description of the symptoms that we see o whether

£ o3 themn 3 Dr Weynherg dors ar pry<halogic defenses n the old person makes 2
m:: gal of _dnﬂcm\ce 33 to what the doctor 1s goine ta &=
© L. . ’
== VUt A 0tmg anv patacular answer Tegarding any partcular syioptom by
m:;:;:h:: we should be conscions of the f2ce that \hsl ug thml?u Plhc nus: :,‘g
Bt T ’b:ms: 1 the older perton will make a difference 1n what that patient will

by
hﬂ::&w;’m Rast 2 hase been gucn questions that would tahe ynt? laze alterncor
b D DUt} wfh try at Jeast 10 gave off the cuff T2pid answ, "
“42:1 \::'n?;‘ Peasce Barley’s comntent and 1 atso appreciate bis great understandsn,
P mm:; :\;: ;hc 1ast decade when we have worked togesher Thete has be::: E
heet 2 ot of
—_—— 2bout where reh
Wit the Sther stops ete It docsn ¢ exast ARy mere § nedrologist makes a ‘mm;:(r::
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head of a rehabilitation program if hie 1s interested in this phase of the program and wants
to take the extra time for tramming The tramng gocs hand i hand m our own st
tution Residents are exchanged rounds are common This 1s 2 thing we do together and
1f we all did ten times more than we are able to do there still would be a terntic shortage
of serices

There 1s great need to improve wmethodology for cvaluation and one of the niost diffi
cult ones 13 1 the cardiac We don t know except wath rough chmeal teols how much a
man can do There are no encrgy studics that are satisfactory Chmetl evaluation as erude
Recently n our own clinic we had an indusdual to fit with prosthesis He was a cardiac
and he was decompensated We asked that ke be sent back when he was compensated and
ready to learn to walk He came back four months lter after care in 1 chinie of exeellent
quality and he w1y saud 1o be ready for achabilitation Tie stood up on his one Jog to have
lus stump measured and fell dead 1n the evautation chnie

We could look to magnificent services ke Vauxhall i Great Butan where they have
done such great work in fiting machine to man and mn to machine In a ¢niliation
that can develop the electronic and 1tomic age certunly these problems tf we turned our
attention to them would not be too dificult But we have to go far beyond the faltering
steps we have taken

As to dichotomy this 1s a total program It starts as a medeal rehabilitauon program
That s the first phase of total rehabithtation nd 1t that ume the doctor and enly the
doctor 15 respansible for the citne tramng pragram the emotonal eviluation the ron
tne for prevocaniona] evaluation the prablams in social adjustment wid social necessities
But then when you get to a certam phase the niajor need of that mdiidual 1s the soaal
and the vocational—but alnays the medical continues It 15 Just hike 1 prticnt who 1s over
an acute 1liness but has a continuing medical sithation which you must fotlow throughout
the years It will not be primary or acute but you must always be there you must Aways
be the figure that joins that mdindual to home bise

In a very careful follow up study we found that the great mustake 1 our program had
Leen m not contimng the relrnonshup that goes on mdef mecly with the discharged pa
nient because the results are entirely different 1f you have 1t they need the secunity of
belonging

1 could not agree more with Dr Rose about the necessity for the mdinadual to e alle
to make some hind of matenal gains by working 1 spite of lus disabibty Fonr sears ago
a bilateral amputee who had been runming our job placement expeyimental program de
cuded that lie wanted to go ntto business He botrosed $8000 from cight wdineduals an)
he started an assembly plant out m Hempstead wath ihe ground rules that vou conld
work there only of you were beyond the age of 60 or 1f you had a severe disabihity 1t s
now in ats fourth year and he has 170 employees 1t 15 known as Ahdhitees Ine [tey have
Blue Cross health wsurance grotp hfe msurance and a dyninue recreation [ Togram
When I s3y  disabled people 1 mean twenty paraplegies several bfind and deif 1he
head of the shupping depastment 1s a quadruple amputee  That s the tipe Tam talking
about They now have set asule enough mones to build @ new plant with more than
§150000 carned 10 the last four years to enlarge to 300 and they | ave enough contracts
that they hate gotten in competitine bidding to fast 1t em for five years

“The reason 1s stmple These people are dedicated 1t s therr jeb [eas ther hife Tt is
their love Tt asn € just a 40 hour week and a pay emvelope
e old age clubs fill only a part of tl ¢ needs ace cremm when yen need bread ant
meat There arc fourteen mullion andisrluals in the United States todas bevond ot e age of
63 Onc third haie no ancome at all one third hase Jess 1l an §40 a year the vr:"“:‘:l"f
(hurd are sclf employed to the extent of 50 per cent We hase o find se me meany whetely



0
REALABILITATION OF ELDERLY NEUROLOGIC PATIENTS 233

these individuals, wathun their tolerance, can work and have the epportumnity not only to
et and exist, but to purchase their necessities

4 to mouvation, the greatest tool to motivate 13 opportumty and the stimulation of
warking with others wha have the same problem, who are i various phases of conquering
Gerduabilty

Qur problem at the mstant 1s not one of motnation It 13 2 matter of keeping the pa
tents from working oo hard and 100 fast Also 1 do not believe there should be segre
ganon of paraplegics and hernsplegics and multiple sclerotics and amputees and the young
1 he old This 1s 3 total program The quadriplegic 1s glad he does not have a discase
Iike multiple sclerosts and the muttsple sclerotic s glad he 1s not 2 paraplegic, and the
bemiplegic 18 glad that he has one 125 and has not lost two Patients are incomparable
teschers they are the yeast it the of \fy teacher 1n 1
Dy Spilien saud three words that 1 shall never forget * Action absorbs anxiety ” Action
ko generates mouvation

Tclmewith one word  that 1s one of gratitude to you 1n neurology and in psychiatry for

yout understanding and help 1n thys program, without which 1t never could have been
saczesfal. Thank you
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CHAPTER XV

PANEL DISCUSSION
THE PHYSICIAN'S CONTRIBUTION To THE ROLE 01
OLDER PERSONs IN SOCIETY

INTRODUCTION

PrestoENT Moore: The afternoon session wall be devoted (o a panel discussion on “The
Physscran’s Contribution to the Role of Ofder Persons in Soaicty  The chairman of the
panclis Dr D Fwen Cameron who will intsoduce the members of lus panel and describe
the systen of operation

CraryaN CavtrroN Perhaps T mught, first of 1)1 moke some statement about the
general purposes of the puel and then ntroduce the panel members

The general purpose of the panel 1s to discuss 1 very mmportant factor m onr sogicty
that fact being that the older person 1s now seehing to define his plice in the community
He has been displaced from s pouition as 1 craftsman the master worker or the of {
man of the fanuly Methods of production hue dispossessed hum and our rural urban
shifts have taken Jum 2way from the firestde which he used to occupy He 18 really the
social ssolate of our imes

There are now too many of him and too few of the old posinons which he formerly
occupied for him readily to find 1 switable plee 1 sansfying phice in our society le 1y
now seching his new role and our ¢ 10s hme the resp ity and ako the
pressing need of self interest to help him find 1t

As part of our soaiety and perhaps hauag a particnlarly large shuie of the relesant
facts the physicians hase to help fum and support him n the new role mto whuch he ds
mowng This then s a task that the members of the pane) have before them wly to
explore with you the various ways it which we can contribute to supporting the okl man
1w Jus new role The support reaches all the way from nding hin through acute break
downs to clinfying the preparation for retirement and combating fattiaious antreiprtions
of what the aged person can do and finally helping fum i Ins rehabilitation

1 am going to sntroduce to you now the members of the panel The first one on the
program 1§ Dr Eugene Meyer who s Associnte Professor of Psychiatry and also Assoanite
Professor of Mediane in Johns Hophins Hospiral where he is in charge of the psychaatne
Leuson service The next on the hist i Dr James § Tyhurst who s Asastant Professor
of Psychiatry at McGill University He 15 i charge of the ficld stndies cartied on by the
Gerontological Laboratory in the Mlen Memonal Institute The next 18 Mr Iy § Sargent
who is the Personnel Director for Conselidated Fdison fie has had a long experieamne in
the pcnonncl ficld and h1s heen particularly concerned with problems of retirement and
disababiy D Dasid Seegal 19 Professar of Medicine ¢ the College of Physaany and
Surgeons Dr Margaret Mead unfortunately isall Her place hav very hndly been taken
on short notice by Dy Rhada Metraux who i3 an anthropologust and at present a re-
3 fallows at Cornell University Medical School D Jack Weinbetg 18 Clinieal Aswo

i . v e
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W hregard to the operation of the panel each panel member will outline 1n general
b part apat on 1n the panel so that you raz) 1dent fy hus Gield of snterest Then we will
b2 e questions from members of the Cormission and from members of the panel Mem
bery of the aud ence may f they wish pass up writlen questions which can then be put
10 1he members of the panel.

In Ul now call on the first member of the panel to open the discussion Dr Eugene
Ver whow U speak on Acute Breskdowns

1 ACUTE BREARDOWNS

EUGENE MEYER

‘The study of acute psychologic breakdown at any age involves 2 mul
uphiaty of factors In the patsent these mnclude 1) genetically determined
ptential 2) early hife expentences with special reference to those that
areate serious impairment or nigidity 1n ego function 3) acquired habuts,
sasfactions and successes 1n mastery of the environment 4} the current
Zeubility and range of wner erotianal response available to the person,
and 5} the environmental opportunity, current and 1n the expected future
for gbtaining emotional satisfactions and matntenance of sell-esteem

All these 1ssues are relevant to acute breakdown 1 elderly persons and
Wisdlear of course thatall of them need much further study and research
One must then ash. whether there are spectal or umque features to acute
Pachologic breakdown 1n elderly people Two aspects of the elderly per
:tzxu stuauon are generally mentioned The first 1s the different socal
] :::’;7::“ and family status Certamly these differences in statns as a pro
- h:\c‘::lmm and as a sigmificant member of the family would appear
the precs :mnte tg the motvational patterns in convalescence 1f not to
o dcﬁn?:cmm:, ]u acute psychologic brealdown But just because there
“ﬂm\t,:ng\ism\ ems for elderly people i the structure of socal eco
of anet mily hife we must be all the more alert o the fam lirr drnmer

Ty e

1e payenologie brealdow
Pychiateconsuts y e wn Certamnly in our own

ng 1 ork in a generl hospital we b

oursehes mal . putal we have repeatedly found
8 and of hing all tooeasy assumptions about the role af the ax = -
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i ct(lﬁrr::s{t commanly referred to n elderly patients s that

worth Qo™ unction due to arteriosclerosis or seniity Itis
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PANLL DISCUSSION
THE PuYSICIAN'S CONTRIBUTION TO THE ROLE or
OLDpER PERSONS IN SOCIETY

INTRODUCTION

Presinent Moaore The afternoon session will be desoted to a panel discusston on The
Physiamn s Contribution to the Role of Older Persons mn Socicty  The chairman of the
pancl1s Dr D Lwen Cameron who will introduce the members of his pinel and descnibe
the system of operation

CriurMaN Cavrron Perhaps I mught first of Al make some statement about the
general purposes of the pinel and then mtioduce the panel members

The general purpose of the pnel 1s to discuss a very ymportant factor in our soacty
that fact being that the older person 1s now seching to define hus plice m the community
He has been displiced from his position as 1 craftsman the master worker or the old
man of the family Methods of production have dispossessed lum wnd our rurl urban
shufts have tiken him away from the firestde which he used to occupy He is really the
soct1l 150l te of our tumes
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occupred for him readily to find 1 switable place 1 s1usfying pliee i our soaety e
now seching his new role 1nd our s hnve the responsibifity  twd abio the
presang need of self interest to help hum find 1t

As part of our society and perhaps hiving a particulirly hrge share of the rclevant
facts the physiaans have to help lum and support hitm in the new role nto which he 1
moving Ths then 1s a task that the members of the pnel have before them tody o
cxplore with you the various ways tn which we cn contribute to supporting the ofd mn
1 his new role The support reaches 21l the way from uding lum through acute bircak
downs to clarifying the preparation for rettrement and combanng fallcions anuicipationt
of what the aged person can do and finally helping him an his rehabilititon

I am going to mtroduce to you now the members of the panel The first one au the

rogram s Dr Tugene Meyer whois Associate Professor of Psychuatry and alio Asoaate
Professor of Medicine in Johns Hoplans Hospiral where he s in chatge of the poydibitne
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thing 15 different m the acute psychologic brealdown 1n elderly people 1;
15.apt to be a particular concentration or coalescence of muluple internal
stresses and impaired adaptise responses In fact, howeser, we hare ne
thorough knowledge of how such a speaal concentration of factors may
operate m the preapitation of acute breakdowns in elderly persons One
fact we can observe, howeyer, 15 that ins concentration of factors 15 apera
uonally important m elicing attitudes of pessimsm, 1f not avoidance
and desparr, 1n persons who have sigmificance and meaning for the elderly
person at the ttme of the acute breakdown—and among these persons we
must number the physician, himself Study of the precipitation and re
whery processes 1n acute psychologic brealdonn in older persons must in
clude study of the physiian s mhentance of our cultures definstion of
the role of older persons and the effect 1n turn, of these atttudes on the
older persons experience during the acute brealdown As psychuatrists
wehave a special debt to those physicians who have consistently interested
themselves m the aging process and m the psychotherapy of older persons
They have shown that not only 1s there reason for therapeutic optimism,
but that as physicians and psychiatnsts interested m human functioning
¢ often neglect an area of climcal research which 15 full of sigmificance
and interest for the understanding of all human behavior

2 RETIREMENT
J S TYHURST

The remarks that follow are based upon the research we are dotng cur
rently This consists of a study of retred people hving in the community

We hase attempted 10 study the process of renrement without primary
relerence to mental health concerning ourselves with the way 1n which
the people whom we are studying have met the problem 1n terms both of
their expectations and of ther subsequent adaptation

The frst question we must ask 1s, * What 15 the meaning of retire

menr ~that 15 what sosts of meaning does Tetrement have to a person
who 15 teuning

hOnt way of fooking at 1t 13 to call retirement simply an example of
change or transition vegardless of the particular content miolied In our

Qe the transition 18 reurement from worl The concept of transition
brings it inta line conce

prually with other stages of transtion yn e « 1
asadolescenra - —~ . .

emigratio .
-

s e 3 €4 13uUes ot transition throughon
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cluding the bram, and acute insults to brun function do not necessarily
produce neuroses or psychoses Moreover, no one has shown by valid evt
dence that 2cute reactions of delirium are yn fact less 1eversible 1 elderly
people thn 1n younger people ¥ hen there 1s 1 temporal associition be-
tween organic impurment to psychologic functioning and psychologic
breakdown there 15 no correlation between the extent of organtc 1nd phys
tologic impurment and the degree of psychologic bretkdown As i the
so called triumatic neuroses, minimal physical msults or nupurments
m clderly people can be 1ssociated with severe 2cute psychologic break
down and very severe physical impurments may result 1n mimmal or no
psychologic breakdown Defiat situations 1n elderly people, so commonly
ssoctated with rteriosclerotic change in the brun mny produce impured
capacity to cope with the physical working and fanuly envtronment But
1t 1s the elderly person s internal perception of the deficit and the personal
metning of the deficit 1n terms of that particular persons hife that de
terrimes whether or not cute psychologic breihdown will occur hurt
Goldstein's conception of the crtastrophe reaction 1s partcularly helpful
1n understanding this matter

Thus impairments of sense perceptions and mmpurment of their mte
grtion mto patterns of meaning my be less important than the feelng of
sudden nd strange distortion of body ego Thus the threat to the person's
role (1s brexdwinner hed of 4 famuly wnd 1 member of socicty) m1y some
tunes be realistic but 1t 15 1lso often 1 highly exrggerated and drend tnged
version of what the future will bring Ihus sudden physiologic impur
ment may produce 1 severe 1brupt oss of self esteem and evoke depressne
1e1ctions rccompamed by various degrees of ngiation But the threat to
self esteem 15 1lso related to the hielong personality structure wd values
and may be entirely out of proportion to the real ciprcties for masters
Finatly 1t s well to remuind ourselves that 1o the older person s well 15
the younger person the sudden onset of physiologic amprirments myy
provoke 1ntense fear of bemg overwhelmed by previously repressed 1n
sunctual drives both sexunl and aggressne Iven very mmor degrees ol
ph)sxc-nl and phystologic insult can produce 1 stte of panicky apprehension
of Inck of control not only of the externtl environment but of the mmner
mstnctunl forces

In summary when tiken separately the sigmificant psuces e cute psy
chologze brerkdown an elderly people are in no w1y different from the
sigmficant issucs of acute psychologic Lreahdown in younger 1g¢ groups
One nught add that impament of environmental mastery 1 1 chameter
wstic problem 1n many clironicallnesses A catastrophe reaction to smld:n

wsult to the centeal nenvous system occurs il age gronps S(-u";o de
grees of soci1l 1solation are by no means peculiar to older persons Hany
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buy therr way out of any other problems that may anse The data so far
do'not bear thus out, and suggest that exclusive emphasss upon the 1m
portance of finanaial planming 1s 2 mistake Wnle an merease sn pensions
& peeded eserywhere no amount of money can deal with many of the
problems faced by the retired

Asicth meaning of retirement may be based upon the resulting change
i soctal status~that 15 the place 1n a particular system which a certamn
tndnvidual occupres at a partscular ume ! In our socety, the fact that an
mindual works gives lum a certain status m his family and m other
wcal siations Furthermore Hus status 1n the particular occapition or
Wsttution 15 1tsel€ an impartant source of sausfaction and self esteem
Reurement may therefore mean not only the loss of status with respect to
the occupation 1tself but secondanly 1t may (and often does) mean a loss
olitatus i other areas of actvaty and participation 1n our society The po-
1000 a5 head of the Tamily may pass to one of the chuldren or even to the
wife The reurement from occupation may signal the transition from the
“uelul to the useless from a functioning member of a work-oriented
$oc &ty to the status of an unoccupred aged person

seventh view of resrement comes when one recognizes that the concept
olstatusbecomes psychologrcatly significant when viewed 1n terms of social
vle Agan for purposes here we might use Linton s defimition the
um total of the culiure patterns assoaiated with a particultr seatus It
‘:i’::x'cludcs the attitudes values and behavior ascribed by the <ar ey n

A1
....I lllcst‘.‘ “a)s of viewing retirement are probably relevant ar varma

woarh enange In downg tins we need to extend
studies of tran
S Yok made 4, Tespect o dpaster

and migration and partscularly to stu
the nararay history of the Proces e . y ”
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We have had an opportunity, by means of intensne case studies to
formulate the way in which the individual charactersstically meets prob-
lems involving change or transiton That 1s one wav of conceptualing
retirement.

A second wav 15 to consider retirement as a situatson of beregierent or
greef This immediately puts us in touch with a vers wide range of matenal
already n the literature—the wavs 1n which these states can be dealt with
through ndnidual griesing and through mstitutional or socal nals
in our society that assist a person through the beremement transition
There 1s little nitual at present that enables a person to go through the
partcular bereavement of retzrement.

A third meaning that reurement may have 1s loss of actt 1ty This con
ception of retirement 1s based upon the view that some form of actaty 1s
necessary for satsfactory adaptation The emphusis 1s essenually upon
acuvaty as such and sees the problems posed by reurement as essentially
those of physical and mental mactivity We have not found thns point of
view too helpful although 1t does provide the principal rauenale for a
great deal of the recreattonal activsty bemng developed now for the reured
and the aged

Fourthly another way of looking at retirement 1s 1n terms of the degree
of soctal 1solation that retrement 1mposes upon the mdmidual For ex
ample 1 our societs —and we certainly have been struck with this in the
people with whom we have been dealing—it 1s perfectls clear that the occu
pational role and our occupations are coming to furnish each of us more
and more with our major resources for socal interaction for status pres
tige satisfaction recognison achievement, etc. Before the present degrec
of industniahization most of us had other auntlian soaal roles that 1 ¢
could fall back on now to a certain extent we are ourselves becomng al
most equxm]cnl—xndndmg our personalses 1 mght add—wath our ocat
pational role This means that retirement 1s not simply 2 loss of an actiuty
or the loss of a skl but mas mean the loss of socal status

A fifth way of looking 2t retrement 1s sn terms of the loss of incore
that results Financal secunts for the retred person s certmnls of 1m

rtance but 1t cannot make up for unsatssfactory 1rrangements in other
areas such as family relatonships soaral particpation health social roles
etc. \t the present time most of the planming being done 15 connected with
pensions and financing Other areas of planming are saarcely recognued
yet or prepared for The preoccupation with money n retrement ad
Justment reflects the onentation of the whole socrety anl there 18 a ten
dency for us to feel that if financial planning 1s complete all other things
become possible Ve tend to feel that if people have the money they aan
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bin thewr way out of any other problems that may anse The data so far
da ot bear dus out, and suggest that exclusive emphasis upon the 1m
portance of financial planmng 1s 4 mutake While an inerease i pensions
1 needed everywhere no amount of money can deal with many of the
problems faced by the retired

Asicth meaming of retirement may be based upon the resulting change
el status~that 15 the place i 2 particular system which a certain
wdiidusl occupies at 2 particular time * In our sotiety the fact that an
wividual norks gives him a certun status 1n his fanuly and n other
ol sitgations Furthermore his status n the particular occupationt or
0 ttution 15 stself n mmportant source of satisfaction and self esteem
Reurement may therefore mean not only the loss of status with respect to
the secupation reself bue secondarily 1t may (and often does) mean a loss
olstatus n other areas of Actiity and participation in our society The po
£ tron 35 head of the family may pass to one of the chuldren or even to the
wfe The reurement from occupation may signal the trinsition from the
"welul (o the useless from a functioning member of a work-oriented
ety to the status of an unoccupted aged person

Aseienth view of retrement comes Wwhen one recognuzes that the concept
ol stanyg becomes pychologreally significant when viewed 1n terms of socal
e Again for Purposes here we might use Linton s defintion the
um totaf of the culture patterns associated with a particular status I
1hus includes ghe attitudes values and behavior ascrsbed by the socrety to
'“"h':'l”;;‘:ia;mmg tnsstatus  a role in the dynamic aspect of a status
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ment and financial circumstances depend for their sigmificance upon the
more fundimental or genceral problem of the wulibility md the taking
of significint socral roles

We hnve not found st uselul for ex imple to view the problems of adip
tition to 1ging ud reurement 1s dependent upon some hypothetical de
gree of soal 1solation W e hiave been more impressed by the difficulties of
getting a reliable mdex of social 1sol won that 15 of real psychologie sigmif
cance and of the discrepancy between 1ny objective  defimtion of 1s0lt
tion and 1ts psychologtc meanng Some people seem objectively to be very
1solated to hve few contacts to particapate ittle and yet from their pomt
of view they ire not 1soi ited On the other hand people of mny contrcts
appearing busy and 1cuve olten report feeligs of loneliness and 1solation
We have found 1nstead that sociil 1soltion 1ppetrs to depend upon
the siymificance of the available nd assumed socitl roles

Agamn we have found that the concept of rctivity so often used to pro
vide the ritionale behmnd v wrous kinds of recretion ind socral program
15 inidequate An activity simply - md for atsell has Ittle value unless
the activity has some reil significince for the person Ihe value of ¢
tivity seems to depend upon 1ty relwion to 1 socinl role

1 hat roles are available to a retired person and what ones e acturlly
used?

First of a1l the indwidual m1y develop wnother occupationl role-2
second career to tike the plice of the first We linve scen this on 2 number
of occastons 1t ¢n be a very satslictory solution In effect however the
person hias not reured from work and we should attempt to discover
those roles that tre v ulible and wselul to the retired person

Second are the v irious fanuly roles—hush ind prrent grandparent head
of the famuly etc Where 1 fumly role 1s muntuncd and not threatened
Dy Ioss of status following retirement 1t 15 1 mjor sset Parucularly m
our population which Inis 1 strong Irench Cintdin representagion we
Iive observed the grent value of yarous fumily roles for reuretent in Iater
life

T hard are v irrotts member roles an souil orgimiztions formal ind n
formal In addivon to miking the most of roles m sport rediglous o
phllanlhmplc orgmations some of our pensioners ime ctunlly created
sigmficant member roles for themselves outside of 1 sccond occupition oF
4 strong fumnily sttuation

1 hese vartous possibic roles ire by no means w ulible to many reured
people howerer Unable to sccure employment hang rldncllln[l)]ml"l)ll‘li:'
prevous accupation for socin] rebitions they my e (lonc “l ch e
1elop member roles m socicty or they muy hne no Ninmly to which they
can turn Fhere s no retnned role 13 such an our society We b sonc
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fictions about 1t such as the 1ddea of fishing trips, the home 1 the country,
le does not actually exist as 2 mem
teluile cottage and so on But the ro e
berxele n the socrety Nor 15 there any recogruzed role of ‘el en o
souty which 15 a function primarily of age 1 years as a prim ri o
@mnt of a social role Instead, the older person 15 expected to 1al le T
which are cusiomary for a younger age group 1n the soctety so that t |ehrcm1:
3 tendency ta see 25 well adapted the older person who does n:z ?d
Bsvears s just ke a youngster, and so on That the adjusted old or
tetited individual should  show his years ' 1s wonically enough a state
ment that he 15 not adapted .
Wehave been mpressed by the fact that 1n the absence of other signifi
@ntrofes some older or retired indinduals resort to an assumption of the
“sck pole In the presence of allness this 1s 2 leginmate social role with
#anasoaally sancuoned patterns of expectation and response With the
€lapment of some of the normal firmities of older age such infirmu
Ues are often used as a basiy for developing a socaal role resembling the
“#Xrale that for the ndividual bereft of other roles 15 better than noth
8 The person who assumes 1t has some sigmficince at least can expect
{72 it respanses fcom others has a place in society and can be expected
b soctety to do some things and not others The role can provide 2 ra

vonale Jor Nele adtnaty for diminshed social prrtiapiton, for depend
0 for bewng around

The sumption of the gck role

TENLems smusch more common than
bt been made, far example,

i connection with aging and retire
15 usually recognized The statement

that  programmes for reemploying older
Poyle @annot be expected to do much toward relieving the whole
Tange of problems faced by theaged (0 a Irge extent this 1 because
{LIRY oAk 1he alger Men wha are ot 1 the labor force feel they are
B el rough 10 work ™ While ¢ 15 clear that many older persons are
el we have foung that statements of poor health are often a
Fnabuationy of other isstes 1¢ 15 often an enabling factor, for example,
" T employee to 1chiere reurement, 1t often bt
nctmation (o tike work. that 1 different from
1% trained or 1n which status would be loy
MILes apare from self employment, imyolye
tus Qur data show no deleterious effe

ct of re
v mortality rates n facr there 1s 2 frequent

POYIMENL oppargy
reduction 1y g

ume oceupation
R the question of

adaptation to retirement we have
" the concept of t,

me 1 organizing our data More
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spectfically we have found 1t useful to consider the time perspective of the
indnadunl in reltion to lus 1etirement daptation

Thus for exumple some people 1pproich retirement with 1 strong
[uture orientttion~that 1s for ten or fifteen years before retirement they
hve been actively planning for the future They have been able to think
tbout the future not only 1n terms of solving problens but lso n terms of
projectng their [antasy aliead to see what problem exists md m testing
trial solutions and 1n preparing themselves for them Other people hune
been completely mcipable of doing this mstexd they approach 4 problem
on n ad hoe basts

W e hve been able to sdentify two types of ad hoc solutions so [ One
1s the type of ad hoc solution 1n which the mdnadual comes to the problem
and sumply responds to 3t responding to the nerest md most wulble
wspect of the problem Some people do quite well on this basis nd par
ticularly 1 1 flwd society such s ours this s often quite ¢ successful
perspective  \gun othet people come to retrrement without any plnning
atll but when they are ficed by the situation they 1xe able ta stop for 1
moment dignose the situntion on an ad hoc basis and then project them
selves into the future m terms of 1 series of trinl solutions

We are not suie yet of the ongm of these tme orientations nor of their
exct sygnificanee m reltion to the process of adaptation Nevertheles
vartous hinds of 1daptition 1ppent to hve charcteristic ime perspectines

3 RLTIRLMLNT WITH SPLCIAL 1MPHASIS UPON
RLTIRLMENT PLANS

DWICHT § SARCENT

In the hinuted ume that each member of the panel has been allotted
am gomng to try to mdicate some of the lugh spots that would be appro
priate to the subject 1ssigned to me

In 1941 there wete less than 4 thousand penston plans in the country
and less than 1 nullion indnaduals were corered by these plins By 104
there were neuly twenty thousand pension plns nd some ten nulhon
people covered by them In addion there were some four or five thousnd
mofit sharing plns cosering possibly three milthion ddition people
Inmany cises these profit shanng plhns served 1s 1 substitnte for 1 penston
phn 1f you 2ssume that there are some sty three or sity four mlhon
people now employed 1t apperrs that posaibly filty nullion workers today
are not covered by any pension plan whatsocser—exeept of course for
Social Securnity

In 191 there were some 13700000 people €3 years of 1ge and over

1 1us number 1t 1s esumated will be doubled i {5 yeus An anlysis of
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s mdadualy who were 63 years and older 1954 breaks down about
siollows four million wére working, six mullion were not working and
recersing 3 pension from some source, two mjhion were recewving public
ssistance, the remaiming two mullion were esther substantially without
funds and dependent upon children or relatnes or were the excepttonal
gerions who were well enough off so that they did not need to work

Another sigmficant statistical piece of information 15 the {ollowmg
From 1910 to 1903, the number of people 1 to 17 years of agen the country
wareased 99 per cent The number from 18 to 64, which Tepresents the
froup supporung everyone else, 1s up only 10 per cent, and the number
of people 63 years of age and up has mncreased 47 per cent

Aseeens analyss by the National Industrial Conference Board covening
827 compames indicated that 82 per cent of the companies specified age
§2 2y the retirement age for both men and woman, 1214 per cent specified
42 65 for men and 60 for women Approxsmately 414 per cent speafied
fetrement ages varyimg all the way from 60 to 75

Oser the past fve years, 2 few compames have increased the retirement
#¢ for women fram 60 to 65 and from 65 to 68 or 7T0-~generally, m each
&, to the equivalent age 1n effect for men It 1s 1nteresting that another
whym New York City has a reurement age for women of 85 We have age
9 Yam sure of | proposed that they reduce their age from 65 to 60 they
*ouhd be sery much agasmst thus, because of the substantial mereased cost
;‘f:smns that would result from such a move Many companies which
lhttﬂi;e 6025 2 retirement age for woman are still dismclmed to increase
e "emrtnl age and make 1t equnvalent to that for men for reasons
s :[;]P::] no‘( 10 exsst 4n companzes where they have age 65 and have

An D!mo:g 'Oﬂclfn ta work to that age for some time
doge ot os :on usson cerrainly 15 that 1f the number of people 65 years
“or; M?lb];llr ncreases markedly, something must be done to provide
g oot mq;ﬂ or more adequate penstons We cannot afford to see a
huldren anng segment of the popufation feel Iike the shoemaker s

Ps;::‘:t\\t‘v:c):an ago Iheard Doctor Sumner Schlichter say at a Chicago
ot I’tmmmmg t])x‘at st employers continued ta retire people at 65 the
Aot s ‘crnu 1 go up to somethung like 17 per cent of pryroll He
sty m“mr{ $Imple hay to control tins cost was to let people who
it oyt contmue 1o work. beyond 65 We promoted the idea sn

S m‘m{ "n?l and were able to send out
et oot ;n 3 over 2 person year by year beyond the normal retire
e o’r '«;m\m and 63 Tor men—provided a person was needed,
PNy \“(() the Lact that he would have 1o be repliced and prosvided
TmAnce was satislactory as measured by attendance phystcal

a notice 1s of January 1933
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speatficnlfy we huve found it useful to consider the time perspectve of the
wndnvudusl 1 relation to lus retirement adaptation

Thus for example some people approach retwrement with 1 strong
future ortentation—that 15 for ten or fifteen years before retirement they
Ive beent 1ctively plinning for the future They hue been bic to thnk
bout the future not only m terms of solvmg problems but lso m terms of
projecting thewr [antasy nhead to see what problem exists wd n testing
trl solutions and in preparing themselves for them Other people hnve
been completely mcapable of doing this mstead they approach a problem
on 1 ad hoc basis

We have been able to identify two types of ad hac solutions so far One
1s the ty pe of ad Jioc solution m wlich the individul comes to the problem
and sumply responds to 1t responding to the nenest and most nulible
wspect of the problem Some people do quite well on this bisis and pu
ticularly 1 1 flurd soctety such s ours this 15 often quute 2 successful
perspectine Agun other people come to retirement without ny plhinning
atall but when they are frced by the situttion they are able to stop for 1
montent dignose the siturtion on an ad foc basis md then project them
selves nto the futmie 1n terms of 1 series of trial solutions

We e not suie yet of the origin of these time orientations nor of their
exict signtficanee 1o relation to the process of wdptation Nesertheless
s wrtous kinds of adaptation wppetr to e chartcterstic time perspectines

3 RETIREMLNT WITH SPICIATL IMPHASIS UPON
RLTIRLMELNI PLANS

DRWICHT § SARGINT

In the limted ame that each member of the panel has been allotted I
am going to try to indicate some of the lugh spots that would be tppro
printe to the subject tssigned to me

In 1911 there were less than ¢ thoustad penston plins ut the country
~wd Tess thon A mathon tadoadunds were conered by these plns By 19214
there were nerly twenty thousand pension plans and some ten million
people cor ered by them Inaddition there were some four or five thousnd
profitsharmg plns corering possibly three million additronal pcnpk
Inmany cses these profit sharing plns scrved as a substitute for 1 penston
pln If you 1ssume that there 7re some sinty three or sivty four pullion
people now employed 1t appears that possibly fifty nulhion w orkers tody
are not covered by any pension plin whatsoever—except of course for
Social Security

In 1954 there were some 13700 000 people €35 senrs of 1ge and over
This number 1t 1s esumated will be doubled in 15 yeus An nlyus of
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e indimduals who were 63 years and older in 19,1 breaks down about
afollows four millien were working stx million were not workng and
reeving a2 pension from some source tho mullion were receving public
wwtnce the remuntag two mikon were exther substantnlly without
£.0ds 2nd dependent upan children or relatises or were the exceptional
pessons who were well enough off so that they did not need to work

Another s gnificant statsstscal piece of mformation 19 the following
From 194010 1923 the number of people ! (o 17 years of agein the country
mereased 29 per cent. The number from 18 to 61, which represents the
group supporting everyone else 1s up only 10 per cent, and the number
of people 67 years of age and up has mcreased 47 per cent

Arecent analyus by the Nauonal Industnal Conlerence Board covering
¥ companies indicated that 82 per cent of the compames speaificd age
€325 the revrement age for both men and woman 1214 per eent speaficd
e 6 for men and 60 for women Approximately 4}z per cent speafied
ferement ages varying all the way from 60 to 7>

Oner the past five years a few companies have increasedd the renrement
3 for women from 60 to 63 and from 6o to 63 or 70-generally 1n cach
@¢ o the equivalent age 1n effect for men It 1s interesting that another
Bty 1n New York City has a retirement age for women of 6> e haseage
?m;x:\‘rx: 1t 1 proposed that they reduce their age from €2 to €0 they
o Ptmmmegumum agunst this because of the substantial increased cost
Bt g0 69 t would result from such a mose VMany compames which
e mcu 25 2 reurement age {or wormnan are sull diunchined to inaease

ement age and make it equisalent to that for men for reasons

lhb::;l;{;xmx ot 10 ewust i companies where they have age 65 and have
. owing women 10 work to that age for some time

o 22:‘:::1: conclusion certainly 1s that if the number of people 65 years
o | OVeT mnereases m’rkcdh something must be done to provide
firge Ly mqﬂﬂ:ﬁ l:::::mg Juaie pensi W e cannat afford (o see a
hittren, g g of the pop {eel like the sh Lers

N

l’m::; slcv‘:n vearsagn Lheard Doctor Sumner Schlichter say ata Chicago
ot €1 Mecting that, if emplovers continued to retire people at 67 the
N g‘?mm could g0 up to something like 17 per cent of pavyoll e
3t 3 very sumple wav to ontrol this cone was to let pengple wha
!nd €> Ve promoted the 1dea 1n

o send out a notice as of
o s of January 1953
mcm;oc':;‘;ln‘;m 1over a persan year by vear bevond the nonmal retre
3 or women and €5 for men—provided a person was needed

2 measured by the fact th:
3t hie would h.
Bis mark pertor ATCE Was atsens ot ave to be replaced and provided

easured by attendance phyucal

-
ﬂ:!t e 1o work continue o work besor
lh:‘r W1 tompany and were at e

o—
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restrictions and quality and quantity of work performed In ths three
year pertod we have actually held over only 1 small portion of the number
of people who hive come up to retuement 1ge something in the order of
one hundred people but we have secured 1 fur amount of mfermanon
about mdvidunls who huve reached the retirement nges for men wd
women Our records indicate for example, that for 2 hundred men coming
up to 1ge 65 forty 1re not doing well enough 1n the job that they re
to cause us to want to hold them over They have exther lost too much ime
becuuse of illness or been limited by the doctor ot just nturly slowed
up There 1s no doubt but that possibly 1 third to 2 haif of these men are
physically 1ble to do other Iighter work than their regulr work We e
not gotten 1nto this 1rea yet 2t all as our ritings 1re based only on the
Jobs they are m 1t the time they arrive 1t age 65 Of the remuning sinty
men twenty five do not want to continue 1t work We know that some of
these sumply want to quit work Others have been loohing forward and
have made 1rraingements to do some other activaty 2fter thewr retirement
fiom our Company The remuning thirty five men would like very much
to contmue at work 1 the jobs they are i Tlis malysis made nfter re
viewing the records of about twehe hundred men dicates to us that of
every one hundred men coming up to age 65 pprosmmately thirty five m
dividuls would be constdered competent to continuc worhmng by my
body s measure 1nd af llowed to work would contribute that much more
to our economy nd to their onwn well being

During thus svme pertod we hve of counse developed information ont
absenteeism reltted 1o nge Tor both men and women 1t has gone up sub
stmnially 1s ige his mereased We also hwve 1 curve showing the exsstence
of medical lnutations pliced upon mdu rdunls relted to age This agun
goes up quute sharply nccording to age In both of these cniegornes the
curves show the vverage ndnaduad s record but I hwe mamtuned thit we
do not consider the netige mdniduil We should be able to consider the
competent ndmadud for retention 1nd huve good evidence that the
compeient person should not be retuned

We hve deawn 1 cunve showing the riungs of employees relted to 1ge
The cunve shons individuals who e sery goad or cxeellent The per
centage MCrenses from age 20 to 1bout 1ge 15 when it starts to decrene
agan At age 6o however 20 per cent of 1] the €5 year-olds huve been
rated very good or excellent Irinkly these mndiadunls plus some of the
people rited s good are the ones that Fhinve been interested in—trvng to
find wiys by which they might be allowed to continue to work

We hinve also deseloped tables which for our company show the reduced
ts for 1 Meclrinie v for example af he s retared At age €

senstot cos
I 65 ctc Such n tndivadual who is allowed to work to 2ge [

mstend of age
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stead of being forced to retire at age 6, will recenve from both company
and Socual Secunity sources a pension totling $52 000-instead of the :;]')
proumately $10 000 whach would be requred 1f he were reured 1t age 65
Tnthe case of a woman the figure 15 2 little more starthing \ sentor derk
brexample who retires 1t age 68 from our compiny would recene from
company sources and Social Secunity a pension totrhing some $31 000—-in
stead of the approxmately $18 000 which would be required 1f the sime
*omm were reured at age 60 Much of this informiton which I hwe
rlerted 10 briefly 15 contuined m some 1ables and charts whach are wasl
able here for anyone who cires to pick one up after the meetng
My nterest in thus whole field was twofold first to reduce pension costs
trom the pount of view of the compny s well 1s Soa! Secursty wnd
eondly by allow ing indiiduals who are competent to continite to work,
edend the full economic value of the inds idual for 1 longer period
The difficults 1 getting a program of this nature accepted appers (o be
Yargely the unwillingness of many members of supervision to make the de
asonthar A 5 quilified to continue t1hing into 1ccount 111 the factors
adthat B o ot quahfied Itss of course, perfectly true that the cuses
Batyourevien, do not fall naturally nd cleanly into one class or the other
¥¢ are many shades of differences 1n work performance rtings at
tndince skl ‘and abtlity which require judgment on the pare of the
“upenisor and which i pee a challenge by the Unton if the overl] g
TS ot premts solidly backed sp But I am nane enough to believe
tat e py supersisors because they e exercise judgment
“::k“:l:?; to me that of employers allow the man who s able to work 10
ducr znd):[mm 15 better off himsel[ because he continues 1o be a full pro.
ull consumer The dram on both company pension costs nd
or12] Se v
marked ¢
andup ¢ v dnBe nave to be carr
weight group

1
SOME COMMENTS O THE MFDICAL \AN AGEMENT OF
THE OLDER PERSON

DAVID SEEGAL

1ed by society more—~rather
than Jess._g5 5 dead ’ ’

easoned clinicians concerning the care of the
he ath isability of establishing geniatrics as an
the medycy s opinion does not imahdate the belief thae
Problems of the 4 ed are L

the same Prob g € olten managed differe o

TRt are ysya]

2 problem ¢

WSt L treated accordingly
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doctor else what useful purpose would be served by freguent alls in the
winy mstances w which speafic therapentic me sures were not nalble
This atutude 15 essential 1 the care of the aged 1ts performance 55 more
as Iy accomphhed by aceepuing the prmaple that the physician should
it each patient the way fie nould wivh 10 be irerted 3t he were Qe pa
tartin that bed at that ume
DimaW Atchley mnbus teachungs posnts oug that the prinaiples of meds
al management ate essentnlly the syme for mdinidunls of all ages alhes
desame meieal problem 1s handled differemtiy 1n different patiemts He
uss this tellng analoga “The prinaples al dew ing 1a automotule re wm
Torm but one inises in one manver on the \ew Jeney Turnpike and in
anther manner on a narraw winding roxd i the Rocky Mountuny
Atchley has suggested that the total medical needs of the older pient
mas be better served 1f the thought expressed an the word apprusil be
st tated for diagnosts  and the word  mamgement  be substiquted
brueatment or cure  Such an attitude would ssist the phasican 1o
@1t preoccupation with care to 4 fiscnaton for management of the
:‘::’7‘3;}‘::!"11 This s paticulacly mportant 1 the ¢re of the aldet pa
¢ the impact of Ining dds tts weight to the burden of dierse
:l';:‘i:&i ,I:Jl;\!‘"t may be cured of his fever hut 2 comprehensne
o m”“\ nentory may disclose personal problems more damaging than

The mody
o kl“ ern school of  restoratne mediaine led by Rusk 1nd his 1550-

ol :;_;x sith patent (o achieve hus fullest physical and socsal po
o1 oA mean such Iimtted progressie ctons s these 10 <

ng
1o
o '
1 + w1y qie should be permutied to be as actn
€15 he wish
* hout smpuryng hmselt nhe

The o,

hmxlxx{,s?:: 1ndividual 1 the United States does not usually enjoy the

cent past “\“ and pravileges accorded the oldster 1n the China of the re
Sseatin lh:::l? Ppossess a socnt secunity card but he hs relinquished

s duldsen e way and the authonty which commands the obedience of

0l “m“mmn:::?}z ‘\l?mrlran et today 15 often preoccupied with hus
19URg assocrates e 's bad memory He m1y become a nusance to his

dentures g e oree o OF P8 rascibidity hus muttersops lo o 1
3}001 W B Car
< eldely i 51
v ug L acuvities Although the layman 15
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The disorders sometimes listed under the category of gerrtrics wre bemg
vigorously myestigated in the modern unnversity hospital and research m
sttute Studies of the brology and thus the aging of the indvidual cell
and such multiple cell organisms 1s man are bemg conducted 1m most col
leges ind medictl schools No useful purpose would be served by dissociat
ang these imnumerable resewrches from the discrplines of biology and med:
cme mto the proposed subspecinlty of geratrics

Long term medical care of the aged in the home 15 often difficult to
arrnge to the satisfiction of the pattent aind the funily Insticatioml care
of the aged sick 15 largely provided byt supported hosptals for the
chronically 11l These services 1re often madequate but the trend 15 toward
unprovement i many areas particularly where an aifilition s been es
tablished between the hospital and 1 unnersity Opportunities should be
developed to further knowledge concerming the impact of present and
changing socio-economic nd socio psychologic forces upon the older i
dividunl and those members of the family unit who nre perforce affected
by the presence 2nd pressures of the patient

It would 1ppear that the needs for the physician s traung m gerrerics
can best be met by strengthening the nniversity s factliies 1 the basic
sciences ad the established climcal divistons Many opportunities for
demonstriting the special medical needs of the older person are vulable
m 1nstitutions for long term 1linesses stnce the mjority of disabilities 15
soctated with chronie diseases occur 1 muddle and Ite Iife

An cxpected difficulty encountered during struction of medical stw
dents m the mantgement of the aged patent 1s the retarded interest of the
student m the slow changes observed 1n tlus sick group compared with the
spectacular theripeutic responses often seen in younger patients with dr
matic cute disorders It 1s only when the student comes to apprecrute that
the bulk of lus future prictice will consist of individuals often aged who
haubor slowly progressive morbid processes that he 1s 1w thened to the need
of enlrging hus horizon 15 1 humn being and as 1 physictn

The swshictory management of the older pitient depends upon the
presence ol the experienced and empathic physician The wnter It1s drawn
e ily upon the opintons of such individuals for the notions now to be
prcscntcd

Although the physician s usually depicted as  healer hus office mght
Dbe cast m ¢ more positive Iight with respect to the manigement of the
eldarly if lus gonl were set 2t 1ssiting the patent to awchieve the greatest
degree of hippiness under the special curcumstances I remember 1 ward

walk on 1 visit to Baltimore some years back In the course of the mormng
Dr Longcope h Wl ocesion to remrk thae each patient ouglit to Tecl some
what the better for the phystaans visit Thus was 1 responsibality of the
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ddinaspenal category most of what we canssay s best phrased negatssely
What for us are the special prerogatnes of the old? not to work nof to pay
cntun taxes nof to parucspate fully m on-gong hfe—our elder States
mn satbestanaduser—not under some arcumstances togetup Where
others should be up and doing the really aged need not they may, af they
andothers accept their agedness leg 1y be bedndden and dependent
In this mateer of dependence, ne classify the very okl with the vcry young
meontrast to the adult generation but with this difference 1bout the very
youngyesay “Notyet about the very old we 33y, Dot 1y mote The
young are becomng- the old have been “The young are getting going the
oldare slowing down the old can no longer learn anything new, they are
omrgtossiop And when we tell a person that he must slow down
must take it easy must sit quetly we are not telling him that he 18
Dowat last moving 1nto a position of dignity and strength and power that
be s2mung at the ngh point of fus hife~as would be the case in Cluna,
here old age 15 the reward of hvng-rather, we are dooming that person
;t:.lfnxuncuon we are telling lim he 1s now and henceforth a - has
T
.

m . .

o Lou edee lue dunax structure Ol human
il 1t reaches a peak n what 1s now—in
~mtddle age what happens therealter 15 a falling
when the ban\ president his been made chatrman

e has been  hicked upstairs —and everyone hnows
emvm for dawn

Ue a5 rising ang acce]e:.mng un
temg of ] fe expretancy
off The best 1 ¢ can do
ot the board 15 (o say hy
thys HUpstars 153 euphe
mlal I:Sils?;onsplcuous that when~as here tody—we try to create a new
pml%kmso : 2ge whuch will guv e us more constructsve ways of handling the
b muma&dag:‘ngd we classily the old with those who are m some way sick
e And 10 we speak of rehabilitating not only the paraplegic
Olrthahnhmn pcl:ho or the recovered TB patient and we speak not only
Minge ,:g, e socially mutilated~the and the o 1—
i gy ‘r; 2bilitaung the old Building on our extsting 1mage of the
I e Il(;g:‘;or::hm down and out we seem to want to bring lum
e of v o omet mes asif what we are trying to do 1s to cure old
With theea
10 e 1€ thy
tonof wy

Nean v Abmake such attitudes as of bl
20k " urs inevitable
< prophe ulxlu :I:lnons about climax structure n Isfe~about the way mwhich
shoyt ke Speqaﬁg\m‘ th and matunty and agng we can ask questions
oles of the aged 1n relation to other people 1n their own
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apt to have himuted tolerince for the soliloquies and complunts of the
older patient, the physiciin does not have this privilege

The principle of mmnimal interference 1s parumount m the mmagement
of the elderly The older a patient, the less hus way of life should be dis
turbed Destruction of an established pattern of Ife may result 1n confusion
and tragedy The young amorplious personility can usunlly be vigorously
molded without danger In contrast, the older, more ngud persomnality 15
Itke 1 crystal—easily shattered by unwise impncts

There 15 no specific remedy for 1ging G R Cameron holds the view
that aging represents the vector sum of 1 number of morbid processes
most of which t1ke 2 ume to develop and often 2 long ume to reach 1
serious cimax - Cameron (1s well as othets) believes that many of these
prthologic states begin 1n early life Hope lies i learning more about the
begmnings of these disorders therr causes and mechanisms It my not be
[cetious to remark that the proper approach to geriatrics 15 through
pedratries Charles Minot hypothesized that senescence begns 2t birth
Montugne put it this way  Death s but an end to dying

But fortunttely min has 1n elusive way of procristinating with death
if not with dymg The phystcian s role in managing the elderly prtient may
be expressed mn the following general terms 1) The prictices of good
medicine wre to be mde avlible to hum regardless of whether the disorder
1s reute ind Migrant or chronte ind indolent by The crystrilized life pat
tern of the elderly patient mkes serious interference perilous c) The gonl
of the phystcinn 1s to ssist the alder patent to rech the hughest physienl
and socinl potentinl regardless of the nature of the 1liness

5 LFFLC 1S OF CULTURAI ANTICIPATION AND
ATTITUDES TOW ARD AGING

RHODA METRAUN

Most consprcuous m our Americwn attitudes toward 1ging 1s our tend
ency to nvoud the whole subject Just 1s we hve attempted to remose the
visible signs of death and mourning from our homes 50 too we hue at
tempted to remove the most evident signs of aging from our images of the
old The men and women who grace the wdvertssements for reurement
msurance, the men of distinction crowned with white hur re obyiously
vigorous active and nnwrinkled As we like to preture them, they re
the must of life even though on perpetunl vacation from real activites
And the rie person who—Itke myself-greets with open enthusiism the
roles and possible rewards of muddle age 15 respondedd to with disheliel ind

amusement

Secondly, when we do tlunk of old age, when we Americans do piace the
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mipontin oblage with the expectation that it my continue 1o 1ise m
Jer) feaswell Tn Chima 1t 38 not the young scholrr but the old schotar
ho s able to actuere the greitest orgminy, who 2ets with the greatest
wdependence and vigor there contemphinion 1 not ) wswe but e And
ifvelook at the practice of rashitton] Iorms of medicing yn Cinma we san
st that anude from the ea of heepung ke going the mun empitsss 1
upon the support of strengeh and vigor m ohl age Agun this contrisis
srongly with our own Vieyw

%3 comparative vaew ingdieates most cleasly thnt the wntudes and e
pertations « uch we~or the members of 1y soiets=hue abont old Age
about the behavior of the ofid 15 their age increases About the relationy of
vounger and older to one another 4re not tnevitable but watkun 1 veny
w*range are man mde 1nd learned 1< part of the totd hife of the socrety
adtferefore through new Jearning e be modifed

8 PSICHOTHLR AM OF THE \GLD PERSON
13Ch WEINDBERG

m:;‘ﬂ‘»‘h::) tarecent yeats been 1 accumultion of evidence that psycho
Plpffb "’1\ b!f }:ﬂder age graaps {11 been quate rewwding From the ey
Gcmm’b 4':1‘.111; Qo themorczcccnluncs by Groyahn (5) Guelson (3)
mmml )‘ hlmhcn {2) Wayne 7} Wemberg (8) etc the enthwisiasm for
fer thn?;: otherapeunc efforts as tpphed to the 1ging has gronn Yo
o et e allated to these prefatory remarks precludes an 1 1e atn 1

of .
ser .
 dhe 55 of t; 'Utsolne operational concepts as 1 guide 1o the perplexed
it
Thev o € IEIOE orgatst
Mg
Gida
LISEY
’P“ﬂf\cmnm; P U els whith are umique (0 1t and it aloge The
o)
Cgradual 1 Fdater Ule 15 aging per se "The specific trame 1t T am me ¢
oF framg
eads, 3,
Wi g
‘“i‘;ﬁ\u\u\u,,,g i JsEementinded nature mastening and

n imcorporated b hose deprecatory atntude towards the aged
FCO%0my fuag g e or }{ s subjects dooms him to social ostracism The
Stvenotsyprs 1 and huis own anatomy 1nd nhnaolem tane -
©1ate an} g
vested Any effoy
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society, we cin ask about the unique charicterstics of the aged that are
singled out for attention, we crn sk 2bout attrtudes toward death and
1dens of future hfe after death What do we find?

Unfortunatcly, few such studies have been mnde on 1 comparatne basis
But one my exte Stmmons Role of the Aged in Primutive Soctety, m which
Simmons compared the position of old people 1n 71 different tribes A few
general pomts of interest come out m this study—for mnstance, that the old
on the whole Ive fared worst among peaples who hve lned 1n extreme
climntes, espectally wn very cold climates, and among those who are wan
derers—wherever, 1n fact, resources have been hmited and dependents are
an mevitable burden There the old, like others who are weak arsick, hne
had to be abandoned In afew such societies stncde or the hilling of the old
has been given a speaial digmty, this 1s the good w1y to end hfe And the
old have fared best in those societies where people hive  settled hife, where
property nights are recognized or the community emphasizes sharing of re
sources Particularly they have fared well where the old share n the pre
rogatues of all adults—as 1n the continued use of property, in the continued
exerase of power and authority—where, mdeed, such things 1re enhnced
when they nre related to old age And they have fared well when the nights
of rdulthood are mJienble—where the ag nd the noble 1nd the preest
and the scholar 1nd the parent cannot be shorn of their prerogatives be
cse of age Ths, of course contrsts with our own situation aside from
ungsersity degrees we have no malienable posizons And, though thss miy
be 2 double-edged sword, the aged fre well n those societies where 1ge s
grven umique prerogatives ind 1s scen to hve wuque charctensues In
mny societies 1t 1s the young not the old, who mny not do tlis may not
eat that, may not sperk or act mdependently and 1 an mtntory wiy
Rather this 1s the right of the old In these carcumstances, the old may be
well off, but such someumes are 1lso=1s witness, for mstance Ciun nd
1 some w1ys Fraince—consenvatne socicties where the central problem 1s
likely to be that of introducing 1wy change smoothly mto the on gomng
strexm of hie

But the most importnt finding perhaps of comparane stuches of old
age and attitudes towrd 1t, 15 that there are very few single regulurities of
behavior 1nd belief and 1mage tht 1re Absolutely relited to 1t Take the
whole matter of climax structute 3 here we see life 1 1n ups e and then
downward descending curve nd relte to this actinaty prerogatise, ability
to learn, and 2 whole gamut of 1des and images this 3s but one possiahity
In Balr with 1es belief 1n remearnition we have rather 1 arde where the
old and the young 1re close together because they re both sacred md close

to heawven Or wemay constder Chim where the cluld early becomes adult
1o 1ts lugh

like there the line of lnng rises slowly slowly throughout Iife
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et pownt 1n old age with the expectation that 1t ma) contipue Lo rise I
alter Itfe as well In Ghyna st 15 not the young scholar bt the old schalar
+ho 1 able to achese the greatest onginality who acts with the greatest
wdependence and vigor there contemplition 1s hot p1ssine but rctive And
Afv e look at ¢he practice of tradiuonal forms of medicane 1w Chin we aw
wee that aside from the 1dea of heepng life gong the mun emphasis 1s
upon the support of strength and vigor ol age Agun this contrasts
strongly with our own View

502 comparitse view ndicates most clearly thae the ttatudes and ex
pectanions which we—or the members of 1y socicn~h e about old 1ge
about the behay ot of the ol a3 therr age increases sbout the relatons of
younger and older 1o one nother are not mevitable but witlun 1 very
widerange are man made and lerned a5 part of the total Ife of the socicty
and therefore through new learning tan be modifedd

6 PSYICHOTHERAPY OF THL AGLD TLRSON
JACK WEINBERG

L’Therchas nrecentyears been an accumulation of evidence thit nsicha

' G
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wareased psychotherapeutic efforts 1 applied 1o the agiog hi1s grown How
:\er the me allotea to thase prefatory remarks precludes 4n 4 Yoo ara 1y
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society we can ask about the umque charactenstics of the aged that e
singled out for nttention we ¢an sk about atutudes toward deth and
1dens of future life ~fter death W hat do we find?

Unfortunately few such studies hve been made on 1 comparatne basis
But one muy cite Simmons Role of the Aged 1n Primative Society m which
Simmons compared the position of old people in 71 different tribes A few
generl pomnts of nterest come out m this study—for instnce that the old
on the whole have fired worst 1mong peoples who have Inved 1n extreme
climates especially in very cold chmates and wmong those who re wan
derers—wherever 1n fact resources have been imited and dependents wre
an inevitable burden There the old like others who 1re weak or sich have
had to be abandoned In 2 few such societies suicide or the halling of the old
has been given a spectal digmty tlus 15 the good way to end hife And the
old have fared best m those socteties where people ltve 1 settled hfe where
property rights are recognized or the community emphasizes sharing of re-
sources Partrcularly they have fared well where the old share m the pre
rogatnes of all adults—as 1 the continued use of property mn the continued
exercse of power and athority—where mdeed such things re enhanced
when they are relnted to old nge And they have fired well when the rights
of ndulthood are mahienible—where the king and the noble and the priest
and the scholu 1nd the pirent cannot be shorn of their prerogatnes be
cuse of age This of course contrasts with our own situatron aside from
uruversity degrees we hive no malientble posttrons And though this m?y
be 1 double-edged sword the aged fare nell mn those socreties where 1ge 1s
given unique prerogatives nd 15 seen to hive unique characteristics In
many societes 1t 1s the young not the old who mny not do tlus my not
eat that may not sperk or ¢t mdependently wnd 1 an imtintory Wiy
Rather this 1s the right of the old In these circumstances the old my be
well off but such sometimes tre also~s witness for mstance Chint nd
1n some ways Trance—conseryvative soceties where the central problem 1s
likely to be that of introducing any change smoothly into the on gowig
stream of life

But the most important finding perhaps of comprrane studies of old
nge and attizndes towud 1t 15 that there are very few singie regulrnties of
behavior and belief and mnage that re absolutely related to 1t Take the
whole matter of chma structure W here we see Iife i an ypwrd and then
downward descending curve nd relze to this 1ctivity | rerogitne alnlity

tolearn and 1 whole gamut of 1dens and imnges this is Lut one possibrhity
Tn Balt with 1ts belief i remearnaion we have rather v arcle where the
old and the young e close together because they are both stered and close
consider Cluna where the child erly becomes lult

Qrwem?
tohewen { lowly slowly throughout hic to 1ts lugh

Like there the Ime of vng rises s
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The outstanding characteristics of senescence wluch threaten emotional
health are the physical decline loss of erotic values loss of supportne fig
ures soctal and economue msecurity md the graduil contriction an the
fleab ity and plasiaity of the adapve mechwinm 1he decrement m
personal physical and emotional assets and the 1h ence of hope (1 vst1) an
gred ent for ego integratton (2)) for a better tomorrow greutly endanger the
udapte capacities of the ego 1o master the threat of dissolution of 1ts
Boundaries the ego will utiluze all of 1ts previously learned defenses and
1 some new ones 1o u1s repertory The mjor defenses employed by the
gownlater life are those of regression ngidiy ind the exclusion of stimul
Regressne symptoms are exstly discernable phenomen t 1nd 1 need not
elaborate upon them However few recogrize m oty the dynamic
pnaciple of 3 defense We lrve 1n a Jughly complex and ever<hinging
torld demanding of us constant re adaptaton To master new situions
Tequires the greatest efficiency and mtegration ol the ego The decreased
tlhcency of the €80 1n the elderly almost always e1lls forth anviely when
*eadjustment 15 pecessary To avoud anxiety the aging penson will cling
0 avtomaized and familrar tterns of behvior no matter how faulyy
ey maybe He reacss to nes situations as to some danger with pecvishness
miability and hosuluy Change 15 regarded with paranoid susptaion and
Tear and the mdveat Wil cling to behavior which has heretolore gnven
meu e newest approach to mastery of lus environment Thus ss the Tanmil
15t
:)Pm) rue of lI:cw * oL e psyche as set up by the ego Ths s partic

Aot gY takes place
of these def
Babg paten n:\:l:; ;x;ses are dynmic menta) Processes yather than fixed
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mhs\\y 1isthe therapetic function of
Vironmens w0 whyel the
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m Jives This may range from the
0se Who are entrusted with the care

e older persor

Samaly friends and th
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the part of the objects There 15 nothing left but new methods of 1dapta
tion some patently pathologic defense maneuvers or the tmning of these
hberated energies imwndly W hat emerges is v seenung regression to 1 nr
cissistic state (Tomy mimd thus 15 techmenlly not 1 regression The orgn
1sm does not withdrw ats cathenis st 1s forced by the envnonment to push
1t back onto 1self)
To mmehorite the 1rising pathology, the psycluatnst s role 1s 1 triple one
The first 15 lus relationslip wath the patient In 1951 I stated 1t 1s follows
Trom tme nnmemoral man has struggled with the irritional forces under
lying emotionnl disturbances Everything concenable s been tried by
those who hve been called upon to treat human bemgs Psychrtrists hive
gone vlong way from the dvys when through meneation and prayer, mn
tiied to plierte amd dimve out the el spirits We have attempted brun
surgery and shock neatment long term psychotherapy short term therpy,
mdndual psychotheripy group theripy, arrous drugs heat and cold fire
nd 1ce music soctodinna hydrotherapy, occuprtional and recreational
therapy total push to total regression 1l have been tried and to all hue
been isctibed healing powers by those who promulgrte thew [fuorie
me s The confusion resulting from 1l of the ¢l ums becomes no conlusion
when one realizes that 1l of the 1bove therapies have 1 common denomint
tor The common denonunator 15 of course the therpist and the pauent
the interpersonnl reltionship between them or 1s the psychoannlyst 1efers
to 1t the uslerence phenomenon
Tor nomtter wht the trextment m1y be—wnd there ne of course vald
and ntrinsic values 1n 1l of the 1hove nimed methods—1t ts nonetheless the
awreness on the part of the patient that n the theripst hie has wn ndt
udurl who is ready to nnderstand willing to gne wnd to help which 1s
beneficinl aud theripeutic
What 1 sud then holds true tod1y 1nd certaunly comcrdes with the
thinking wnd experience of the chmeims mentioned previously Al recog
nize the enormous tmportance of the relationshup and the role plyed by
e psychuatust The needas far m enthusistic aptunstic 1ppm1d| which
1s genume and acive partiapation o the relonship shich depends s
much on its quantitatise aspeets 1s it does on the evaluttion of its qualiy
The psychntrist wothing suth the aged must free himeslf of lus fechings of
bemng bound by formalistic approaches to theripy  He must be willing 10
veuture out nd try out modificitions of traditonal techmques Certunly
the pt)chmn'll)umll) truned psyelnatnists who have reported on thewr
therapeutic sueeesses with the aging ated thar more tctive 10le were
ready to do 1wy with the couch and allow chemselves to enter more freely

nto 1 1el wonship with the pauent
Secondly the psychiatrist must be wre of the nture of the puthology
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Todzy we have a large attending st1ff comprised of anternists and repre
sentaties of the various specialty groups Our total population tody con
sutsof 371 at Central House $76 at hingsbridge House 106 1 our Apnt
ment Projects and 93 on our Extra Mural Care Program or more thin
1000 menand women An active research program s carrted on in anternal
mediane neurology and psychuatry ophthalmology and climcal psychol
% We tale great savisfaction 1n hay g stimulated other homes for the

sgedto mprove the quality of medicnl care guven to their residents
Long before the word rehabalitation had acquired n upper-case
talletier we had evolved a program of physical and mental hygiene de
sgned to prevent mfections accdents and mental breakdowns as far as
possible. partycularly emphasizing the need for rebunding the confidence
d elf respect of indnviduals 1o whom adnussion to 2 home for the aged

nsityted a complete collapse of all their hopes and aspirations

eword rehabihtaton 15 much misused and misunderstood Speakers
olien fa1] 1o speafy whether they are discussing phiysical mentl soainl
oremnomc rehabilitation The unfortunate assocation of the word wath
mil its use to physical means of therapy Ac

sl mediane tends 1o Iy
tually rehabilitation is both a theoretical concept or aturtude and 2 method
L a

of therane T
path
spectal

::;d‘}fnm[;,\mu distaples and has made great contribution to our
dmrdcgof ;mlplcgm chronic arthrius hlp feactures and other common
e dol)ﬂ‘.l e aged Only two days age we showed for the first time a
el gy mentary film entiled  Syl) Gomng Places  which 15 de
e puss:\il“{;"e fmanagement of diabiity in the aged Thus film was
e c:m ¥ 2 grant from Pfizer Laboratores division of Chatles
Wi hpany 3ud 15 mvailable for medseal audiences through this
D mi:[useAThc subitle of this film  The Active Management
won 1y nui ms(w ged 153 good defimtion for our hind of rehibilia
e whote hunll!ullgn e think of rehabshitation as a total yob umed
cneren 't being In fact we pride ourselves on a
Program In achiey ing such total rehabihitation

ruly pauent
of eng,
s 2] EDEr Of the 1nstitution s merceet

the cooperation
2
c

[ Al a v dilapproach which our attend;n, 1
G g psychia
Pk e he man "'}fh‘ﬂ’ has characterized as a total nes chinthonwen + -
¢ tlose imte
“Mphasized The

* 4%L an attending staff composed of men of
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ol the aged as to the needs of the panient and the meaning of the symptoms,
to a dogged gnwing at the conscience of soctety for a better emotional
climate for our aging population
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7. RLHABILITATION OI THE AGLD

TREDLRIC D ZLVAN

As an exponent of the far flung specialty known as antern il medeine,
I have had experience 1n the cate of the aged n general hospitils and m
wstitutions for the aged, as well as 1 priv e practice Over thirty years
ago, 1 took over the medical management of the Home for Aged and Infirm
Hebrews of New York Cay, at that ume a pleasant boarding housc for
some 100 men and women over G0 yeurs of age 1 soon becime aware tht
the application of standards of medical care such as were then cunrent i
general hospitals to the problems of uy elderly cly irges would prosve worth
while Accordmgly, petrodic physical exanintions were stieuted Im
proved nursmg care, a soctal sersice department, occupruonn] therapy,
plystotherapy, diagnostic Iaboritories and diignostic x r1y equipment
were i tme wstalled With the provision of a new building, 12 becune
possxhlc to provude a pthology laboratory with opportumtics for post
mortem examination In recent years, departments of neuropsychitry,
organized recreation, and rehabibtaton and physical therapy hive been
added Today, the Home has become an mtermediite medical faciiay,
:\ppmwd by the Jont Commussion ot Hospitl Accreditation and filhing
agap intheover all commumity medical picture It takes care of older peo
ple,on Llong term basis, according to thar medical and socinl needs Close
cooperation with other mecical facihities is our practice, smee xhc' Home
does not prov ide specialized services such as surgery or deep x r1y therapy
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tanleam from the psychnatrist just as the psycuatnst ean learn from fum
Pychophysiologic reactions are most mumately and delicately balanced
1 the aged.

I conclusion, 1 would stress agamn the concept of rehabilitation of the
sl as 2 tol effort an whach the snternssy, the neuropsychunnst, the
Physotherapist the nurse the social worker must all play an unportant
patt. The basic princples stressed have emphasized the physician s at
ude precrse diagniosts caution 1 drug therapy, more royrageous surgueal

KPmaches more rehabifitation and physical mediane, and more psycho-
erapy

In the words of Sir James Crichiton Browne, “There 15 no short et 1o
laagenty, to achseve 11 15 the work of a lietune*

DISCUSSION

mC&uvm CAMERON. Thank jou Dr Zeman I think the panef 1s to be congratulated
Bty through so expeditionsly T am now going o ask the members of the Commss
 they Rave any questions they would hike (o put to the panel

n
R “u:”wm Mooxe I should Iike to address a question 1o Ir Meyer To what extent
o Oiz‘w 2ute defirtam confusions or aneties 1 elderly patients correctable by
ranguiliz ng drugs® If theye drugs are successful 1n the control of the acute

Hiation Low Jong should shey be
continued (¢ mintmaze rel;
0t oy ey’ mize refapse? What are the drugs of

n)i;::,‘,',‘, ‘:l::z::'d 52t that the acute reactions of delisurn ase easily resersible and
h“““kph)uo!om,;hz“ 1 true~provided that you add (o that the reversibality of
Drug i nnmm lasice that 13 contnbuning to the d stusbance

Whle g o ex;m !1:.! a;::n’ry 2 temporary expediett w1 dealin, g with acute reactipns
Dot the yse ot ot dumtcd Be figte cotnie (0 be wore and more consersative
e e shopes ”‘lm[h 8 drupy particularly reserfan® When they are guen blood
body Toe 3 per od of ot groduce the desired effect but the drug 1s retaimed 1n the
el g poins ast three or four or five days In the long term mamtenance of

of depriving the patient of what 1

¥ people one runs o, b

WO ] the g ¢ hl

Weating shock deletses such us facbycardia. the by gertenamne response and
0 e 283 ASL AD ACULE ¢ trotel crormann ¢

50 that
tha 1 he comes up
e
Wby
EETY
e HLUWULE LryIng to aseeTtayn b
€010 the patticnfar distyrbance that wtgarc dczhngxhrtlhe e fcors dr
Chrte px gz
Ao
Wieahg Pm!:g‘;g! :n‘z‘gokmg 0 ask Mr Sargent thys quesuon He mentioned thag
rou g g d o - :ﬂ Orhets do not wanc (o cont aue after the reurement age 1
T o the foype o mm:s l)z)zind that mouvatson to connnge workihg 18 r:lz\;i to
Foup B N € 195 CIRZOTY ) the soal ass 3) the culturat sub

Me Suces
St 1
Would say that 3 third of oyr People want to contime There are 4o
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reputation whose orders are carried out by 1 cipable resident stalf gues
our resudents bisic health secunty

Our psychuntrusts have been successful 1 deseloping methods of psyclio
therpy suitable for use i elderly patients W e 1re engged 1n experiment
ing with smll sections for disturbed mndividuals and find that witlun the
Irimework of our argiuization we can trke cre of many such elderly m
dwiduals without the need for trinsfernng them to state hospitals Nat
urally the use of trinquilhizimg drugs such 1s Thoraine and Serpasil hs
been of the grettest s lue

Lisewhere I have emphasized certun basic principles m the therapy of
older mdividuals which m1y be briefly stated here 1s the basis of 1 total
effort 1t rehabrlieation m prisate practice

1 Dingnostic preaision 1s the basss of all therapy  There are no dis
eses peculiar to old ge nd very few from which 1t1s exempt (W orcester)
It 15 necessry to detect 11l pachologic lestons present m 1 guen indntdud
but 1t 15 1lso important to estimte the functiontl exprcity since there 15
often a great difference between the two The wise practitioner will tlso
appruse the socrd siturtion 1 ta fanuly relationshups housing cconomic
status nd therr relation to community orgunzations He will avul lnm
self of the expert assistance of truned socitl workers and vising nurse
service nd will 1pply to lus own work the Jessons learned front the success
of texn approach n nstitutionnl practice

2 The physiciin must be convinced that s efforts for the old are in the
lughest traditions of our professton «nd that workuig 1mong the old will
tahe Ius best efforts A genuine hiking for old people 1s 2 great 1sset

3 hnowmg the hmitauons of the 1ged orgumsm the physician must
be satssfied with Inuted goals Palltacton 1s i stself 1 worthy objectine

1 Overdosage with drugs of a1l hinds which should be mvoided 1t all
1ges must be even more crefully nowded with the old Qbservations on
the eflicicy of the drug must be ngidly controlled

5 The assistance of speciabists i rehrbiiitation and plysicrl medicine
must be utilized wnd ther terchings 2lways kept i nund Ihe pauents
must be kept i motion They must be twght to help themsches No
effort must be overlooked 1nn terching the patients how to get to the toilet
by themsclves

6 "The contributions of modern surgery m branging benefits to the old
are expandimg ridly New operatine techmques new methods of clectro
lyte control m preserving flurd balanee the use of transfusions hight anes
thesin 11 tend to reduce operitive risk ind aperative mort ity The phy
sic1an must not wut too long for electine operitions

7 The physwciin must realize that everything he does 1s psychotherapy
The old intmtive methods are siow passé The physician ewing for the old
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11 mot necessanly 2 very exact evaluation of the situation In some, we hase found
thitbealth 15 most frequently used as an enabling factor

Coumay Caviron Well T thought I could rely on Dr Tyhurst to diagree May
Task br Romano to say a word on thus point?

Dz Rostaso Ay a matter of fact 1 wanted to ash thiee questions I don £ think any
of them bas to do durectly with thyy pomt The Irse question T would hike fo direct to
Doctors Meyer and Wesnberg As T understand it n the short ime they had to present
ther dats both of them pornted to the fact that thete were many similaritics i fhe
Tanots enses expenienced by older people as compared with people of other age groups
{1t nondered whether they would consider this mafter now that there it a renewedd
Inkerest 1 more precsse studses of cogmition—those i the fields of pereeption, thought
ki and memory—perhaps one day when these studies are eompleted we wall ob
i dues and understanding and shills which will better prepare us ta deal with some
oldhe prodlems of the aged than we have now

e all know that with the impact of psychoanalyuc psyehology in this rentury ®c
Hate dated 2 tremendous amotnt of attention to the conative and affectine aspects of
melnation and behasior but now that cognttise stuches are beng done in a much more
¥phtictfed manner than had been done before this century we may he able to lam
vomething more of the way 1n which the mind works at certain pertods

The second question 1 wauTd also Ike to shitect to the chmaans Doctors Meyer, Ty
Doy, Seega) ang Weutberg It hias been mentioned here a number of tmes that the
PN Ve nig of studs but as a matter of fact 2 number of people feel that this
IR0 so-~that 2ctuslly he unit of study 1s the familv rather than the patient Would
‘:’;}smmmml Tor 2 momeng on a1 At *

RUSK W thos ronntry of direc
Camphells demnon :iywm: ye . [
;?;;;lv:'?cr land that anc certamly cannot obtain a complete or even intelligent
Me undm[j,;,,f’:,h;hmm of people particylarly the aged without some reason
Wy membern 178 ok the soqial dynamic steady state of the famuly of which the patient
N ;.Z?;d qusstion T would ke ro direct t
et o MERE of the eultural stereotype 1
864 1% our sociery 1 %ould hhe to ask her

0 Dr Metraux 1 was very much ingeresterd
n terms Of antiaipation 10 attitude of the

:‘:: 2 TN number of Ppeople as it acr
o m’\ht American movse ndustry agnd
R":L :’\g‘:\d oM 28 they are wath the hn
e S 630 vather than the sar

ually 1s rather than through the stylized ser
the magazne pictuses Is 1t true now that we
s of care and worry and joy and pleasure and
Ples which the movies have gnen s for some

Crestrvay
Caormron Do we hase the answer 1o the first questian®

D& Mevey
potenuat nuxu},,:i"'g‘ﬂ Duch with what Dr Romano satd when he underscored the
etnory Pm.culax[Q »* COTTent studies ot perceppron thought process learning and
e atter o the studies on the organization of perception

Tthink
ercleant g thy ;
©Problems of he aged person who 1 sck and 2t drsrorio mentally
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per cent whom we don't want to keep I don t hnow frankly, how many of them want to
stay

I thunk, by and large the main reason for wishing to contnue 1s to Aeep on the pay
roll to carn full pay instead of having to get along with $180 or $190 a month

‘We have done quite a It of worh m trymg to get people to think about retirement
and plan for 1t but too many people haven t thought about it and when 1t comes fo
them they don t know what they are gong to do and they feel lost for 1 period T think
after two years they are very happy

Now, what was the second one—the social concept?

Craryan CaMeroN Social category or class—the social stratum from which he comes

MR Sarcent No I would say that the main reason why most of the people wish to
stay on 1s simply an economic one

Crarrvan CAMERON T wonder 1f there 1s any disagreement—and lets hope there 15—
between Dr Tyhurst and Mr Sargent about retirement? Do jou care to debate between
yourselves?

Dr TynursT I would like to disagree 1n prinaiple anyway Mr Chairman Concern
ing voluntary retirement we found that statements of the company werc quite unrehable
that 1n fact the voluntary apphcations so called for retirement were false probably
about 75 per cent of the cases that this 1s what often 1mounts to the engmecring of
consent Supervisors often say to the emplojees  You know yourc due to retire in 2
jear or so The emplojee says Oh jes  and then lhopes it 1s gomg to be forgotten
But six months later something more 15 said about 1t eventually some stitement is
made about health or something hike that Then the employee realizes that he 1s gong
1o hate to go and 1s not going to be able to stay on and under those circumstances signs
the application form  voluntanly

In the group that we are studymg at least we have found when we have gone to the
person himsclf—actually gone mto the situation he would much have preferred to stay
at work

MR Sargent Just to keep the argument going we retire on the order of 400 people
ayear thatis retire them for disability We push them out There 13 nothing voluntary
about 1t If they are sich we deade they cant work and they don t get back to the job
at all They go out for disbility We have an carly opnion whercby 1 man can retre
if he wishes to when he gets enough age and service We have probably four apphea
tions a year for early aption Of course (he money 1s reduced somewhat But the ones
1 am talhing about the men who come to rctirement at age 65 we have taiked to them
and we e got the company secords on them As for the disabihties sure they would
like to stay on but we push them out because they are not pulling their weight in the
boat But there s very hittle of the carly soluntary retirement

Dr Tyuuest I mght say that the rewsons for retirement are not only the problent
of health I have wdentifed a lot of other yeasons such 3 hostility between employee
reasons fhat are quite jrrational i many mstances~problems of emo
job obsolescent job and so on Health and the facture of the indh
e job re by no means the most important Very frequently
hat the individual 1s not workang as well as he wed

and supersisor o
tion changing the
udual to actually work on
we also find that the statement



TRNCANS CONTIIRUTION TO ROTF OF OUDTR FERSONS 261

What vt ase faced with 35 that andrvadnals come 1 (0 us with 3 Vaseey of duordens
Tor we gatched up 1n one w3 oF another nd hey Ae able to get atound Some ean
2 ng They may has a persion, but they cannes Yve on that pension They sudy
b recpients of a wide vanety of selset, but not quue though to meet the urbae chai-
Iempe to thest economice $afety

Weare liced with the fact that we know very Bitle abaut haw to handle 2 sitwation
wwhich 3 man has tnelye chuldren scatteredd around New Lok and in the countrysule,
wdaone of those thildren can Jook after Tam ot have any desre toda sa

Tlutened to Miss Fanny Flunt and 3 soiclofst on teleision fiot very Jong ago, and
s Hunt felt thar any famaly that refused to take an ohlaies sato that Qmily was, in
et paricspating m a decp tragedy to sttty On the athee hand, ¥ am acquainted
wi wmdinduals who take the position that an elderly indivdaat whe hat not quite
alipted bimself t this pressing e ilzanen fan not only Tum hus www L e bt can run
thelass of three generations
"Th;( 1s oue dilemma. 1u 3 hospieal, we are not worned about Sexpant partscutarlys
mm Bot wormied about AN we BTE DA wornied, about prostatextomies Those
m‘éﬁm quire simple Qur problems are (hiy enormous mass of indinduals whe have
o ::t“ L:lguhn again and who ean go 1o ball gatses, or who mIght moake 3 hwed
oot d:h;tm\ly ure, 35 1t avisted at the tums of the century, with which 1 wat
PPt st no; existin this wban population S0 1 would 13y to e Roemano
sher the Lo, Iy wnut, but 1t yust docs not exist 1n 2 quantiatively suffitient Wiy to look

ge number ot old people that we have with s

Dy

mm;':‘:h\\f; Illhmk my pomt was Kot necessandy that the payent should be ye
ot € [mn y unit, but, rather, that the pererption of the pauent showd bz mod
nham;%? Isolate and an und ol his bchavior 1 dey o ¥
oo ¢ fammaly unt bas been and what sepavation from that unit means, to Tam a0d

Dr wx
oy m:;:;;: (Mr Chauman, bawung sat on the Communtee on the Famuy in the
st eneng of Poychiatry or the past three years 1 can be most humbte i
by ¢ flmufy and catkeng about 1t
m:
viss o m:ﬂ;:h A0 enarmousty imbortant qurstion Our understanding s pyychia
d e !m[zh‘ati::s“ and the mteractiony that occur 1n what 1s knovn a3 the famuly,
v tlons n(;(mm of one member of the fanuly on the fanuly umt, and
Vet sty Nge;«:f e dont even bnow the anatomy of the fanuly any more,
s of bt mﬁ:“;d(hﬂ‘;l:‘ﬂ!ngr‘(‘:upmg that Dr Secgal spohe about or the nuclzar
1
“";:‘:ﬂ;m Uit ans oy “n“e now 50 little, actually, of the dynatmes and the
e

e gy ;:«gx:% d!o formulate methods of analysis of the farnsly per se—that s,
Sponsbie oy o bn £ be able 10 understand how much this famaly umt 18 re
0 1 gy of e DSV OF Ui ] health of the ndinidual, and what menements
family g5 5 white 1o 3 unit widl da bath to ug wdinidnal components and to the
8, Wliing e gt e HUCh 1hat ¢ al, of course are, therapentically speak
200 vt 3 syn g o b cevsanly Ay an exawple, an 80 year old woman, who came
¢ with heg g a1t m:"ﬂfj defect, wha has bren caliing upon her famaly Tmembers to
::; AP0 g7y and has u::: ll;a;nll.ll Lamily setainers retumn to the fokd, weny
" o e fymily or some 1n

n mb.,m:":ﬂ‘l‘ﬁc?'mmfy was not about Tgtse ;;mu ::‘;dm‘:al.:,:u‘ whom she

ataity was unabs o deal wath e, per lantrams
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There s the question for instance of whether distortions 1t the level of the sense
perception themselves et be affected by anxiety as well as by orgimic imparment This
15 a real issue which 1s debated pro nd con We re fumiliar of course with the grosser
manufestations of perceptual disturbance i the hystenc patient where disturbanee of
wision ‘gun barrel wvision blind i es of and of b and
parathestas are 1lso wccompanied by impairment of motor function

The question of the minor degrees of these impairments of the pereeptual process s
so particularly important 1t scems to me becnuse 1t 1s just the structuring of a fanmuhar
world that 1s the reassurince and the antidote 1o the internal threat which 1s a combing
tion of the realistic shock Iets say of the sudden onset of physical symptoms nd 1t 1
also the pereeption and the mnticipation of further pereeption of impairment of adaptne
response Investigation in this area will be particularly helpful in furthening our know!
edge not only of disturbed elderly people but of 111 psychologic disturbinces

We are already famihar of course with the fact that we try to order or structme
the external environment of the acutcly disturbed clderly person We keep hghts in
the room at mght so that the shadows do not enhance pereeptul distoition We know
the value of the speent nurse We know the value of 1 famihar relatine who cmn some
times bring 50 1t scems a patsent out of v very acute delirions rexction bectuse of famil
anity alone when 1 nurse or a doctor or somcone who is not famuliir cannot do it

The problem of the patient m the environment where he 15 acutely disturbed ean
be further mvesugited not only by the experimental techmques mvolied i perecptual
cxperiments but also by the chnical observattons of the psychintrist himself once he s
alert to the need for close study of the perceptual distortions and their changes in the
acutely disturbed patient

I nught mention the study by Drs Tand and Wemsten who have been mterested
n this problem i which the bandaging preoperatnely of the eyes of the patients who
were cataract op and the p ¥ disturbinces were correlated
with electroencephalographic changes Thus particular study 1s a model of the umty of
chimeal and obsersational data with the increased interest in the pereeptual distortions
and their role in acutely disturbed behasior

Cinmuay Cavrroy Thank you The second question 13 you may remember was
addressed to four people T will ask Dr Seegal 1o led off becmse Tknow that Dr Seegtl
has been thinking about undergridutte curniculum  terching and so on It 1s the
macter of the fanuly unat rather than the mdnaduzl | think

Dk Scrcat May I handle that question an three very small parts> hirst may 1 read
a sentence from my prepared statement which I constder the myjor area of attack as
Iscc it asa famly physican Opportunttics should be developed to further knowledge
concerning the mpict of present and changing socio economic and socio psychologie

forces upon the okder mndu idual and those members of the famuly umt who are perforce

alfected by the presence and pressures of the patient .
The second point I was ot Lorn 1 1 log cabun but I have Ined in a small town an

s this that when there were older members of th e fanmly unit who
the cultural athitude to Jook after your own You just couldnt
[ you didn t look after your own people

is this 1 now work 1n a hospital in which Dr Rusk has
te that in this hospital for the care of long term llness
could be discharged tomorrow if they had a family

my memory of 1t »
were disabled s was
exist n such @ commitnity 3

Part three of my answer
considerable mnterest We estumal
there are 1500 patients Tlalf of them

unit to return o
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What we ar¢ faced with Is that Indiniduals tome (o ta us with 3 vanety of disnsdens
They are paiched up 1 one way or another 3nd they are able to get around Ts;»me xr?:n
wmalnng They ay hade 3 pention bux they tawnat lne ot that pension They ‘y
b recspients of 2 wide vanety ot Telict, but not guite cnough ta meet the utban dhal-
Tenge o their economie satet;

\g‘:m faced with the hzs Wit we buow very Dittle sbout how to handle a situation
i Mhuch 2 mag has pwelve children, scattered around New Yotk and 1 the cunntvyside
dtaacf those children can look afler ham orbase any desise 1o Ao s

Hlareand 10 Vs Fanny Hurst ynd 2 sociologist on television not Aery long ago and
Afis furst fele that any famsly that refused to tabe an oldstes 1nty that fannly s, mn
et paructpating 1n 2 deep traedy 10 society. On e other hand, 1 am sequainted
wih pdindials whe take the position that an elderly wduudual who has not guste
alapted Furaself to thiy presung avhzanon t3n not only futn hus own hife but ean ruin
diefnes of three generations

That 15 our difemma In & hotputal, we are not worned aboot Serpand pasticularly,
¥¢ e 2ot worned aboue Bputa, we are not womned abous prostatectomes. Thess
s 226 qute suwgle Qur groblems are this enormous mass of Indssadualy whiy have
o6t pit (cgethes agan and who can go ta ball games, oF whos mght make a hmated
rome But she Ly wut, as ¢ existed at the e of the century, with which 1 was
3quanted does ust not exist 11 this wrban population So I would say to Dr Romany
Hone hat foomey wru, bue ¢ 1st docs not exist in a quantitatisely sufficient way to ook
#erihe large ntimber of old people that we have wath g

De. Rowiso 1 ahuat (Y poimt was not necessarily that the patient should be re
tmed to the Etady wnte, but, rather, that the percepuion of the patent should be noy
:“Mlm-lltso(ate 3nd an understanding of his behiavior 15 dependent on Lnowledge
o ::; e Lazmaly unee Bas been and what separation from that nrot wmeans, (o him and

D% Brrvaeng Mr Chaumag,

0 15t Adsancemeat of Poyct

having sat on the Committee on the Famuly tn the
TS F hat

ATy £or the past thres years I can be meer ham 1a an

an

HE ¥ ve v e UL ol ’Hltmbcr of the Famiy on the famaty s o s wet

®

~ Mo due Woaidenstand haw mugd
z:\::::;:: ’:!;c "el Beang or the g1t healih of the ndivdu.
iy Wﬂm: Lamily anit satt do, both to s i idual
g, deg mr Tean v ths ey ¢hat o alf, of
lg 8 e Lanyly, SPHERY A% an exatople,
Ny  severe memory defocy who has bren ca
- u: 263l times and pys asked that oid faml

[ b:“ ey e
o m‘mmnmg pre
s, A0 the Tamuly yag unable 20 eat with them

h thus famuly unte 1s e
al, and what motements
! camponents and to the
€ course are, therapeuncally speak
30 80 year 01d woman, who came
thng upan her famuly members 1o
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It was not until T was able to explun to the fanuly that this aged individual with
memory defects was utilizing the famly as an extenston of her memory when she was
able to when she had a vacuum about something to pomt and s1y  \ow who was 1t
and the farmily was able to supply the name—1t was only through the famulys under
standing that they were supplying her with some external memory, 1f you will that the
entire situation became relaved m that particular unit

Cuarrvan Cavzroy Are there any other people who want to answer that No 2
qutestion? It not 1 will go on to No 3 which was addressed as you may remember to Dr
Metraux Do you remember the question?

Dr MeTRAUX Yes It was whether there were any media now for ebtaiming an image
of what a person really looks Iike and it was suggested that possibly television gies e
2 more accurate image of the individunl at any age

As a matter of fact I think that bit of 12 15 quute simply wnswered 1f anyone has ever
scen one of his friends on telesision o has seen lum when he has just come off teles
vision It s 1 somewhat different use of makeup and 1s rather extreme Agam at tends
to highlight the contours of the face rather than the chscrimmating lmes i the face ¢f¢
But I think that there 1s something else going on which pethaps 1s grvng us a more
realisuc view of the place of the aged among others m our populition and that s
sometiung that has been repeated here a number of times the necessity for sceing the
elderly persort 1s part of the on going stream of ke Agun 1d agatn the speakers her¢
have brought up that point It brings us back to gue 2 placc to and so on As I said
carher thus 1s ong of the devices that 1s tised m many socictics for protectng the abilites
and strengths of the aging individual

We are also domng a number of other things along those lines tied i with thrt—for
istance providing to 1 certain extent housing for clderly people or rather elderly
people are prehing up something which was essentally provided for the young If you
look at albums and so on yau will sce that 1t 15 not only the very young who are getung
very modern new houses but quite often 1t 15 the parents whose cluldren are marncd
and gone away who arc hying m small modern housing and i that way o ¢y arc both
physically and 1o terms of the image I or ¢ {0} grated anto on
going life T tinnk one might find a number of arcas where that i true

On the pomnt of the family I thank there 15 2 complicition for Americans We do
belsese sn a two generation family 1n wlhich the younger ones are alnays moving out
Adulthood for all of them 15 dependent on mdependence so that we hase a parucular
problem of what to do with the older person who if he stays with hus chiildren 1s de
peoved to a certan extent of adulthood: or the children are deprined wuh the furth es
complication that 1 American socrety we have people from many diferent cultures
and who to some cxtent Tetam n their attitudes towards ofd age what they fened
as small children from thewr grandparents perhaps who came from other countres
with other expectations of what old age could be or was 1) crefore there 1s no simple

ymage that we can vork with in terms of the fanuty

Crratraran Cavrros T would ke to ask another question of Dr Metraux that Iy 2t
~ tn eloar that sometiung 1s gomng on The mere fact that we are here today is one

our crystal LAl AU IVOR & Wl v LG ¢ N « e
14

u to pick U
s : o ple who are n disaplines other than our own and so I am goin

great things of peo]
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ok you) do you sce any (rans or trends or chatactenstict of the North Amenscan cul

tute whuch would allow one to faretell at Jeast s general terms what one should an

topate m ght be the position of the older persan i the fanuly 1 the community, say,
somte couple of decades from now?

Du Mermacx That docs need a crystal ba¥t doesnt a2 Well T think in looking at
#one of the (hungs we can build on s the whole sense of Busdsty with which we are
wtnully working m owr soaety o that here 1y a real eant of contsast of we are
s dening modern problets of aging in kusope 33y of i Chuna today as agnnst the
Lo of Sutes that probably we ean look to a larger number of hauds of wnflnences and a
£l farge rwmber of wavs in which elderly people can find phaces whese they belong
indwfere they il have 2 kind of digmity and meamngluiness thae wiil make them as
Tsd partof ths on gong

Fxautl say that that s the chict tung T would Jook to If you Yook at cur geaeral
feehng hat there 1s no single solution to a problem a3 we do fect 1 scome 10 me we
#hould work toward-and we probably would achieve 1t whether or not we woth toward
et ianety

There e experiments gng on now in new education of eldetty people {n new kunds
i i sew eeacionshigs o the fanuly where grandparents src now ot the honored
babvsttters but are the honored guest baby sitters n some famuly This 1s 2 sery smal}
Pt but a new view and 1 think 1t 13 the development of many altesnatines that we
4 aceand prepare for

Qs Conergy Thank you I would ke to 2y it 1 have 3 number of ques
Tons bere from members Of the audience May I ash if the Commission has other ques
bons 0 pugy

hIDL Mttastn T would ke to address this
nhT\llu b s remans on feuement although
“{1 r Sargent sard and akso 1o same ¢xten
. relrement as Perhaps one of the most am
'tions that the glg Person has to deal wath
Tshould 11 gg a5k them to what exten|

question primanly to Dr Tyhurst in re.
the question T (hinb 33 alsa relevant to
t 10 what Dr Meyer smd becamse § con
portant examples of so catled catastropline

hior Br Getard rathes challen, me asbng me
BNl agar t;’:"x‘lﬁ':"”:_}:' 1795 of asets T conudered may co’;k;d with age T wae
0 msa nte Mack who af 1 am
T kind of job he was cer
¥nlein gy, would have been a pre
Yanthar .

N w " et over the persod of
“ 4 basetall player he had accumutated certan experiences which
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have been brought nto play as assets that he probably never would have had before
namely an understandmng of the game Certainly T ¢hink he s known much better for
hus ability to manage the \thleucs than hie was as a catcher

I1£ I may be allowed to take a jump both across the years and across the 1ype of occu
pation Iwould ike to remind you that when Pt wrote one of his most fimous works—
I don t remetmber exactly what age he wis—he must fivve been between 60 wd 50 He
probably wotld never 1 1ve been able to do the job that he did had he not had the
expenience of his three fulures m Syracuse wineh certunly gave dum a much better
appreaation of the development of a perfect state and cven in that one one may ask
whether Futhyphro 15 a perfect state But cestainly 1t gave him the ability to wnite
what must be considered his greatest work

Dr Tanukst The arcts mentioned were job personility fictors and the willingness
of socicty to recognize posttise assets

First as to the nature of the job 1t 15 certainly smportant 10 terms of retirement in
the sense particularly that the higher the person gets 1 terms of position the more
diffienlt 1t 1s for ham to find after reurement any sitiation i which he cm use his
mantgement shills w fact there ss often a far greater diflicnlty and thus agun is somes
what contriry to what I understood before we started thus 1esearch for the jcrson who
has gotten to 1 supervisory job to find something to do afterwards or some equal occs
paton unless the person his some shalls §are of which can il some ap plication sub
sequently Yes man) of the jobs de get obsolete and this 1s often the bass for retirement

Restrictions of mterest in particular jobs are the same problem but agan this 1s:n
creasing feature of people coming to retirement now because all of ns are characterized
not by a wide ringe of mterests but by an occupationally bound range of interests and
1 think that this makes 1t extremely diflicule for people who are not profcssionals or
otherwise to be ble to continue to maintan these mtercsts subsequently Due these are
not so ternbly important because I think that this depends tremendously upon the
atutude of the particuiar individual—wiich takes me to the next point that s we fase
not been ampressed by the valte of the idea of ngiduty 1n old 1ge

Rugidity 18 not 1 feature of personality so much as 1t 15 of a sitation that a pers n
nds hmsclf m together with his personality I would much rather see sf there e such
things some objective mdices of ngidity that can be separated 1 th ¢ soaal situation
i which the ngidity 1s measured 1€ you take an old person and put him up agawnst the
situation of reurement and then say  Well he docsnt adapt Dight way thescfore e
18 nged bt s taking quite a step It may mean that the range of alternatives open
to hum under the circumstances ts extremely nirrow compared to tl ¢ sination which a
younger person may be m under the same arcumstanices

In bricf we have found the whole concept of ngidity quute useless althor gh »e were
sery enthustastic when we stasted out with this idea as probably being tf e mun feature
by which we woukl be able te investigate tl © personalities of the aged

The thing that we have foind useful however s a tat itra! mode of acten so to
speak 10 which the mdidual projects himself into the ture 1 fantasy for ene of
two reasons cither to try to d scover problems that he may hase to meet even ten or
fifteen years mn the future or not Jooking paruicularly for | rablems but meching prob
Jems He looks ahead and tries out trial solutions

These two features scem to be much more important than anything having to do
with rigehty Rigidity secms to be so much a product of a social def nition 8 tuation that
as a personality featureat has not been uselul \

Finally with respect to the wilhigness of socicry 1o rece gmize pomitine assets we have

.
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been struck very mouch by the fact that mest of the exaluations made of aged or older
people at work have been made by people much younger than thersetres and that in
most of the rescarch published the evaluations of the ablities and awets of the older
‘person were being made by people ont the average at least fifteen to twenty years younger
We thought this was quce important Lnder these arcumstances it seems that the wilt
Ingness of S0ty 10 Tecognize positise assets depends upon whots naming the assets

Crarsiay Cavizros Dr Ross do you have 2 question?

D Ross Yes I have two questions Beanng in mind ihat the 1opic 1f 1s panel
d scussion 1 “The Physictan s Contribution ta the Role of the Older Ferson m Soaicty ™
the first would be to Dr Metraux as to how much the pattern of saying that only if 2
person 15 ready and willing and does Ieave his famaly 15 hie showing matunity~how much
does this play 2 part in the present two generation Bamhy which we repeatedly describe
a3 the Amencan paiternd—of coutse Dot 1 her way of saying 11 but 1n many witvations
with an overtone of accusation

Aly second question must be directed to Dy Cameron because it goes Dr Romanos
one better and has five people as its object Throughout this disrussion we have had
(except for Dr Wemnbergs savng that the psychaanalyst must forgo the formalzed
3pproach m order Lo Ueat the older person) no reference to the atutude of the physician
toward older people and what part this plays in the efficacy of both general treatment

and rebabilitation as well as the pare it plays 1n commupsty atutndes towards older
people

Ciaruay Caszron Dr Metraux would you care 10 aswer the fisst quesyon?

DR Merrsux That is something of a chucken and egg problem As long as we hink
#dulthood and idependence to willingness ta set up a new family o3t 30 long are we
)heh 1o hare a great deal of emphasts Upon the 1mportance of the (wo-generation
famuly
e st quesuon Y suppase 1s wheiber there are other kinds of famthies in the world
that do protect the adulthood of (w6 or three or four gencrations who may he 1
them and the answer of course 13 “Yes ¥ be g m
Bu >

15 tha -

tem ¢

that v )
arour
fan

5« 4L jou Want to emphasize
CHARMAY CavtErny *
Anow 4f ¥ > .

havent : )
Ining sh

o ubietmg~
Dr Ross Oh no'
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$d P My point was 1n this discussion we have
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have been brought into pliy as assets that he probably never would have had before,
namely, an understanding of the game Certainly, I think, he 1s known much better for
Ius ability to manage the Athletics than he was 2s a catcher

IE I may be allowed to take a jump both across the years and across the type of occus
pation, I would hike to remmd you that when Plato wrote one of his most famoits »orks—
1 don't remember exactly what age he was—he must hase been between 60 and 70 He
probably would never haic been able to do the Job that he did had he not had the
expenienice of his three fulures 1n Syracuse, which certatnly gne him a much better
apprecation of the devclopment of a perfect state, and, even an that one, one may ask
whether Euthyphro is a perfect state But, certanly, it gase hum the ability to wnte
what must be considered his greatest work

Dr Truurst The areas mentioned were job, personality factors, and the willingness
of society to recognize positive assets
Furst, as to the nature of the job, it 1s certamly ymportant in terms of retirement, in
the sense, particularly, that the higher the person gets in terms of position, the more
difficult at 1s for him to find, after retirement, any sutuation n which he can use his
management skills, mn fact, there 1s often a far greater difficuley, and s, agan, Is some-
what contrary to what I understood before we started this research, for the person who
has gotten to a supervisory job to find semething to do afterwards, or some equal oceu
pation, unless the person has some shills, pare of which can find some apphcation sub
sequently 1cs, many of the jobs da gee obsolete, and this 1s oftest the basts for retircment
Restrictions of anterest m particular jobs are the same problem, but, again, this 18 1
creasing feature of people comung to retirement now, because all of us are charactenzed
not by a wide range of interests but by an occupatienally bound range of mnterests, and
I think that thes makes 1t extremely difficult for people whe are not professionals or
otherwise to be able to continuc to mamgain these nterests subsequently But these are
not so terribly important because 1 think that this depends tremendously upon the
atutude of the particular mdividual—which takes me to the nexe point, that 15, we have
not been smpressed by the salue of the idea of rigidity n old age
Rigudity 1s not a feature of personality so much as it 1s of a situation hat a person
finds himself 11 together with hus personality I would much rather see, if there ase such
things, some objectine mdices of ngidity that can be separated m the sooal situaton
n which the rigrdicy 1s measurcd If yout t1ke an old pessort and put im up aganast the
sitwation of retrement and then say, *Well, he docsn t adapt nght way, therefore he
1s rigid,” that 15 taking quite a step It may mean that the range of alternitives open
to hum under the cireumstances 1s extremely narrow compared to the sitwazion which a
younger persorn maiy be in tnider the same circumstatces
1n brief, we have found the whole concept of ngidity quite useless afthoughi we were
ey enthusiastic when we started out with this idea as probably being the main feature
by which we would Lie able to mvesnigate the personahties of the aged
The thuag that we have found useful howerer 13 a habuual mede of achion, so 1o
speak, 1 which the mdusidual projects humsell mto the future, in fantasy, for one of
two reasons eather, to try to discover problems that he may have to meet even ten or
fifteen years an the future, or, not tookng particularly for probicms but meeting prob
ems He Sooks atiead and tnes out malsolusions
ezt vmt ¢mees tn be much more important than amything having to do
« o + much a product of a soc1al defimtion situation that
. . " usctul
' ness of socicty to recognize positise awels, we have
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been struck Aery much by the fact that most of the pyaluations made of aged or older
people at work have been made by people much younger than themseltes and that an
most of the research published the evatuations of the abihe and assots of 1he older
pesson were being made by peaple on the aserage at least fifteen o Lwenty years younger
We thought this was quite roportant Under these Gircumstances 1t seems that the will
ingness of soclety 1o recognuze positise assets depends upon who i naming theastets

ks Caveron Dr Ross do you have a guestion®

Dk Ross s T have two questions Bearing in mund that the topic 1f this panel
discussion 18 The Physician s Contnbution 10 the Role of the Older Person 1 Society ™
the first would be to D Metraus as to how much the pattern of saying that only 1t 3
person 15 veady and willing and does leave us family 13 he showing matutity—how much
does this play 2 part in the present two generation famhy winch we repeatedly desenbe
a8 the Amenican pagtern®~of course 1ot 1n her way of sayng st but n many situations
« th an overtone of accusation

v second question must be directed to Dr Cameron becanse 3t goes Dr Romanos
ane bettet and has five people as 1ts object Throughout this discussion we have had
{except for Dr Wembergs saying that the psychoanalyst must forgo the
approach 1 order 1o treat the older person) no reference 1o the attitude of the physician
taward ofder people and what part this piavs in the efficacy of both general treatment

2nd rehabs) cation as well a3 the payt it plays n community attudes 1owards older
people

Crrurman Caveron Dr Metraux would you care to aswey the first question?

DR METRALX That i sometiung of a chicken and egg problem As long as we hink
adulthood and 1ndependence to willngnest 10 3¢t up 2 new famaly just s0 Jong are we
th; 1 have @ great deal of emphasis upon the mporance of the tho-generation
mily
The sea) question 1 suppaose s whether there are other onds of Ezmiltes in the world
that do protect the adulthood of two or three or four generations who may be hyyny
them and the answer of course 18 Y& Y e
But what tends to bappen 1f one foaks for example at the tradita
it s yaumges 2o members dextop 3 ater o refomimenen s v
tern of 10 tiaung new action which agam gets tied ito a fot of other thiags w1 (p“
that we te our independence adulthood imitiatosy behaviar etc and we lgr:\d [ comme
around again Y6 the two generation Tamily But it 1s not an 1nenitable conclus; o
can 1eset your thought 28 1t were and the things that j0u want 1o szha:m:m" Yo

haten t Tt s 3 two-headed question as 1 gath
§ ving should the physicsan gise to the man

T Ross Oh not

Cnatmatay Cauon Will von vestate f2

D Ross 1yeally didn ¢ communicat
e did 1 My pomt was
m this diseussion we b
are
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had no reference to the physican s attitude toward older people as  basc component
to how effective he 1s in hus therapy, i his rehabihititing effort and in s effect on com
munity attitudes toward eiderly people We have talked entirely about the older people
and how others feel toward them Iam tilking about the physician himself and his at
titeede coward aging and those who have expenenced it

Dr SeecAt You are rasing the question of the education of Henry Adams and the
cducation of the physicitn Some of us who spend our lives with medical stidents know
that they have to make many of the same nustakes that we hase made I think that en
lightened attitudes with regard to what a dector ought to think about and hus reictions to
patients are becomng apparent on the horizon but just because an indisidual 1s a phy
s1a1an doces not necessanily mean that he s a mature humsn being He has to sufler he has
to utidergo exp whuch help to facil maturation \o type of education that we
know of can squeeze all the wisdom into a medical student 1 the period of four years

A good example of that 1s when 1 medical student secs patients with diseascs that he
thunks will not challenge Ius integrity they are just somethung thit occurs m somebody
else But when he sces a patient of lus own age on the wird with tuberculosis or an early
cardine nfaret heas very much easter to comince I think we all hve gone through that
experience Until T had 2 frank shabing chull T was a very poor doctor with respect to
looking alter pruents with frmk shaking elulls I must have been eaffed a hundred times
to sce such patients nd I moved in a typieal slow fashion towards the bedside But once
having gotten a shakang chll T used to reach the bedside of that patent before the pa
tient fintshed half hus paronysm 1 think therefore the notion that because an mdnadual
1s a physterin he 1s really a total human beng s fallacious Doctors me no dilferent
from other people in that respect

You hase touched on the entire question of the sclection of huntin bemngs the medial
school attitudes and types of education experiments ct¢ Now wel ave had an experience
for twenty years of the following order—and this s an expenment which 1 can tafk about
Whett T went to medicrl school there were several opportunities to ook fter patients
m outlying mstitutions with so called chronic discases Any member of my class who did
that or any member of my class who wont inta psychuatry at that tine wis leoked upon
as a secondary citizen Those were the facts Tody happily things have changed

A\1th respect to chronic diseases most students feel or used 1o feel that thingy werent
dramatic cnough They winted to see a patient coming 1t wath 1 temperature of 103 an 1
cured the next day or m meurysn just ready to buarst 1 1 took 18 hours at seally way
too long to wait Tod1y students rexlize by virtue of tus changing atinde that ther
responsibilities i the future are largely concerned with indaadualy wath long term in
nesses with slow progression which require attitudes entirely different from what we were

trained to have

DR Mever Twoull hike tosay a word insclf defense or it may be thae Dr Rostwasnt
here when I spoke Iset out what1 thought we had obeerved about the inful itin on the
and mterest of the consulung psychiatnst 1 sentor chniaan i deating wath
le and I pasticularly speaificd that not only for chromic {llness but even
£ acutc breakdown 1n the elderly ferson we must mctude the physiaan him
self a3 an object of study as he relate to the patient who 1t undergoing this experience .

1 would say that s has many practical ramifications and I would say too speaking o
ons that this withdranal of mnterest—-which s not €asy ty over
ard you tny—or fechings of discouragement may have vers serious
hat 15 many diaguoses of bram tumor or fings that need medi

spontancity
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@re are missed undes the assumption that this 18 3n old and arterio-
:1::::;:5;1“0 1 therefore naturally disturbed That 1 one very practical impliea-
ton inmedsately, of the eflect of the elderly 31k person on the young physiazn &

Iwoul think too mm relatton to nigidity of elderly people, that we have (uL:Iu y the
ity of the physiaan and the ngadity of the environment 1 which he wosks, b«:uluh
it seems to me that 1t s only honest to admut that on an acute busy medical senice, wil h
2 house staff and young intems, regardless of the infuence ot the semior dlma.:m am
hus mterest an 2wful ot 1s gong on on that ward that the visiung man docsn’t know
about and ean t be there to infuence

rather thunk that there 15 a certain amount of irreconalable and irreduaible confhict
berneen the imterests and the needs of the busy medical service, dealing with acutely ill
patients and the organuation that might work best for the swck elderly person, who 1 not
also disturbed T wonder—and Dr Seegal might wish to comment—1f, without creating
speoal genatne unts we mught not have to think 1n tezms of convalescent wntts, i whith
the sick elderly person s needs and the Deeds of the swooth working of a medical ward
o mote neatly mesh than on the service where both types of patients ate n sesidence

Cramaran Cavzrov Any comment, Dr Seegal?

Dr. Szecar. T thunk that the education of the medical student 15 enhanced by an op-
portunity to spend a sufficiently long peniod of time 1n an institution where patients are
domailed for a long period of time I would mot say that they necessanly have ta be
fratac patients Tt 1 hard enough to get personnel for a hospatal for chronic illness 1
thunk you would find 1t extremely dufficult to get the type of persans you wanted for all
the hosputals Tumited st to genatrics

But I entirely agree with you fhat a medical student has not been propesly tramned 1f
Ins tme 15 spent 1n looking at episodes of acute iliness ot acute epssodes of chromc Mness
He docsn t get a chance to have his resources called upon He doesn t have a chance to
suffer s patients ase ewher well or dead within a week But that 1s not the. pracuce of
medicine “The practice of mediane 1s having somebody transter his problems, or have the

famly transfer therr problems, 1o you over days Tmonths, or years “That 1 the great burden
on the pyhsicuan

Ciarraa Caverox I think that Dr Zeman would hike to comment.

Dr Zevan T would hike to get wto thas dicussion from the st;
andpont of our re
“ponuibality those of U3 who are here today on the platform and -\..P. P
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thay . .
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and on the state soceety level
ands ot reassurances about t - -
Little tit ashamed when they e N

s 4 ai€ HOUJDIE to cute them M.
these men fecl frustrated and upset and dont Lhe 10 3ee these patients lul’ul‘;ﬂl xm’ou
Many of these men think that they are not really fulfiling their role as 2 phe gt
ey Just 81t a1 he bedside and Listen o the patsme phimean
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among the old will take hus best efforts A genuine liking for old people 1s 1 great assct
hnowing the limitations of the aged orgamsm  the physician must be satisficd with houted
goals He must realize and be quite content i the hnowledge that palhiation 15 1 atself
2 worthy objectine He must be anare of the dangers of overdosage with drugs He must be
aware of the tremendous contributions that modern surgery can bring to hus oh! people
He must be particularly wary about overstaying time hnuts as far as clectine operations
are concerned

But I think that above all, the practicing physician needs to be taught that evenything
he does1s psychotherapy The old intuitive methods were extremely useful What we used
to belittleasa bedside manner, we now know had 1ts therapeutic value But we are now
more educated 1n these matters and physicians can learn sumple rules of behavior simple
rules of handling older people, which will be of great value to the patient and also of
great value to the physician in making him feel that he s playing his own role to the full

CuatrMAN CanmeroN Thank you Are there any other questions which the Commission
would like to put?

Dr Bowsan Dr Cameron my question 1s to Dr Métraux I pomnt out that dunng
these two days we have been discussing the old person and in general agrecing that out
present way of dealing with the old person 1s not satisfactory It 15 harmful to him and to
sotiety And also 1t scems to be advanced that one of the important {actors here 15 our
cultural attitudes Dr Métrauy, I believe so stated among other things and also stated
that she felt that this cultural attitude could be changed [ should thercfore Iike 10 ask two
questions

Firsts does she agree that the changing of our cultural pattern is one of the first and
the most 1mportant steps for us to take 1 trying to deal really efieetnrely with this whole
situation?

Second how can we 1 areally practical way go about changing this cultural attitu fe?
W hat suggestions would she make?

De METRAUY 1hat 1s 1 large order Yes of course when we are talking about culture
i a sense we are talang About abstrrctions The things we have been talkuig abeout
here are content 1 we are talking about chnge of basic ides ete we have to ¢ nsuler the
problem of content of practical means of what the things we do comey 1n terms of this
abstraction that we call culture

he sug; here has been mad ? agawn I come back to the point that was made
and that 1 made before—that we include with our view the importance of progress i the
on gotngness of hife 1f we try to find a number of vanied places in which the oldes person
fias wn whach the particular assets of the older person ate fully wecognized

\When we talk about culture change we tend to think it maght be asaf we coull just
shuft ideas Actually, what we are having to shift 1s actual practices andl the fact that

hysicians
such symposia from which people can ga home 1n the casc of the p
there are .) 1 . - . * more ar

nk is the
different

s
“aznm I should think on the whole, would answer the second part of your question
1 lh::l we nead to become articulate about what the problems are def ne them deade
ko lo because certainly one of the extraordmary changes

nd of research we €an «
“P:‘TI: come about in the whole of the world in the last hundred years of 5o is that we
that h:
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Jude thinking about
are shle ta zruculate problems do 7esearch on them fact to ]

what problems are and translate ther bach into aay hie That s wonetng which man
s baxdly done befote ont @ Large stale

Cuamas Cavveron Thank Sou Dovs that answer 1t

D Bowatay Well 1 dont hnow 1 sssume 3 ashed what s relatinely an impossibie
aquesnion to answer at a meeting like this and T suspect that I got about as much intorma
tan as can be given T have a hittle of what you might il the discontent ot one Who
wants to find a sumple ready answer who feels rather certain there 1n t any but who s
hopefully trying

Dr Meravx Well ¥ sould iclude 1n that of course that he nieed to have 3 much
more spectfic comparanve understanding of the way n which people of Mlerent ages
fiate been able to solve problems i different kinds of socenes T included that in s
formulation, of what our paruscular problms are doing research and then talang that
Sack e our dasly solution of problems whatever aur patticular work. 13

Ciayyan Caveron Well 1 certainly think it was a very good try ont both sides Are
wbere any orher quesions from the Commusion?

DR WEnetst Mr Chawman Y would Mike to point up somelhmg that we are stwg
Blag here with some difficulues yn terms of definipon of a culture by ndicatng the
Yarraus streams of 1deas that Tun i our souety We Se¢m to be bipolar i natuse and
aneagoristic to each other so to speak but yet some aspects of the same stick

Fo y stance on the question of retirement nobody here has mdicated 1n any sense
that Fepirement may be a destrable State of affairs to many people Of course it hat been
sud ta some extent but we faled to recogmze that relirement 13 4 higt v mat o m1

R

poan v vlel s b duleve In our Soaety 18 30u cAn retite at 65 it
sadesitable state af you ca; do 3¢ at 42 you are 2 gERIUS In a cextain stuse 1t has enog
mous pult on us

Many 2 person works for early reurement withaut Liaw ne wha
N

In my expenience cultural anthropologisis, who hare been so vury wanderful in de
Epeaung the vanous cultural pattems have nevertheless had extreme ditficulty i d,

fning What began a esytaty t\pe of cultural pattem Tiiey canmot describe the gorivs of
a culture They can descrsbe ow W operates For tha réson 2 imagine 1t wou]i be ven
d Teult 10 stare speaiBeally what we can do 1o alter certmn enltural attiguds iy
to Make our hife more tolerable udes 10 ordes

Cinumuay Cavrxos T have s quesion From the fioor fo,
are many very vChgions en on the

5 Dr Zeman 1 Lnow there
sed that 5o Iittle teference as
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Dr Zeman 1 hase been very well aware for many yeirs of the important role that re
ligion plays in the lives of some people but more espeaally of the tremendous role that
1t has yet to learn to play in the Ines of older people

I have had many talks with rabbis and mumsters on this subject and many of them
hxe expressed a good deal of interest in 1t but very few of them have really developed
any constructive program

Actually there are two large ways in which the church may operate One s 1n a sense
in physical way that s by using community houses and church premuses for recreation
centers 1nd other sorts of actrity for the older members of the naighborhood or of the
particular church group \any are dong this But there 1s naturally a much broader
role that they have to play n bringing to beir on the basic problem of life and death
the message that rehigion ums to bring

The most outstanding contribution to this whole problem is the book O People and
the Chureh To me the most encouraging feture of the whole question 1s the fact that
1n theological schools of 211 denonmnations and all religions there 1s increrang emphasis
being Jawd on pastoral counsching and on pastoril psychitry

I think therefore as Dr Scegal has dicated that the medictl students of the future
are going to know more 1bout old age so the rel gious leaders of the commumity are
going to understand more mtimately and more fundamentally the problems of ol | age
that there can be no question at all that rehigion has 2 tremendous role to } 11y and that
that role 1t the present ume s far as I know 15 only imperfectly reahized

Cinaraax Cavrron 1 have ume for enly one more question 1s the hout 1s quite ad
vanced This 1s directed to Dr Wemberg  Have stud ¢s been mde on chiieally sy o
neurotic persons m their twenties as to their adjustment after the age of 60°

Dr Wennerc I don t know of any such study We have attempted at Michael Recse
Hosputal to go back to our chinical records 1o pick up some of the peoy Ie who v ere seen
a number of years 1go to determine what they had done with their lises and whether
ther carly neurotic patterns had mfluenced the weight of their ag ng Unf rtunately the
secords are of such a nature that it 1s almost impossible to get 1 clear cut picture s totte
type of neurotic munfestations at that time due to the fact that many dilferent [ cople
have examined the patients in the chimie el their conceptual formutition «f what i ¢y
had found certunly varies from many of our concepts of the present tme so that it hay
been difficult

We are attempling to mike a study a Jongitudinal study ¢ present of some of the
people beginnng it you sull at the age of 30 and up an 1 keep ing recerds of them at
Michael Recse If we Iine long enough we suight be able to sce what we cin do with them

- e . . o wa lenrally

' ' \ the nemters

cnvortoavdl

answenng them as scemed most convenient I think they did exceadingly well and 1
would like to thank them on your behalf

Presornt Moorr We haven ¢ thanked e most g riane group cf alt mmel tte

audience who have stayed with us duning th 3¢ tho davs and proved a n ost stimt Tatir g

group of listeners
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ASSQCIATION FOR RESFARCH IN NERVOUS
T AND MENTAL DISEASE ING
CONSTITUTION
ARTICIE I
Nante
The Aswoctation $hall be Anown as the  Asocsaten for Research th
Nervous and Mental Drsease Incerporated
ARTICLE I
Orjrers
The objects of the Association ase to encourage, promote, foster andt

a5t Wnssuiganions aed teseards 1 nenaus ynd mental dsease and 1o

geegase prunt wsue and duseribute publications based ppon such miestt
gattons and rescarch

ARTICLE IIT
MEMBERS
Tite membershup of the Assocratson for Research in Nervous and Menta)
Disease fac shall consist of Semsor, Sustargng Acttve and Ascocsate mem
ers
ARTICLE 1V
OFrICERS
The oficers of (e Assoctation shall be a President First Vice Presidens,
Second N xce President Secretary Freasurer and Assstant Secretary Treas
urer The officers shall be elected by the members of the Assoctation at the
2anual meeting 10 senve for one year
ARTICLE V
Boarp oF Trugrres
There shall Le a Bowrd of Trustees consistzng of seven elected mempbers

with the President und Secretary Treasvrer of the Association, actag as ex

officra members of the Board of Trustees The Board of Trustees shall elect
ofie of 1ts elected members as its Chasrman

ARTIGLE VI

Cornsrssion
The memben of the G shall consist of ndividual 1
by the Presdent and approved by the Board of Trustees,

¥ il
to serve for the
b2
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current year The bers of the Cc need not belong to the
Associntion

The Commission shall sit with the President 1t the mnuil meeting to
hear the papers presented belore the Assocation my partiapate m the
discussion of the contributions and question the authors of the papers
presented before the Assoctation

ARTICLL VII
Mretines

The tme nd plrce of the annual meetmg shnll be determuned by the
Board of Trustees

ARTICLL VIII
AMINDMENTS

Amendments to this Constitution shall be made in the followng mn
ner The proposed amendment shall be presented i wnitng signed by 1t
least three members of the Assoctation and submitted to the Board of
Trustees 1t least tlurty days before the current annunl meeting At the
current innu il meeting the Board of Trustees shall report to the Assocnt
tron upon sud proposed imendment with then recommendaton The
amendment shall then be voted upon nd two thirds of Il votes cst at
the meceting shall be necessary for the idoption of the amendment

BY LAWS
ARTICLL I
Lircrion o1 Trustirs Dutirs o1 TrusTirs

Aterch mmual meeting 1 member of the Assaciation shall be elected to
the Board of Trustees by the Assoctition for 1 term of seven yeirs m the
place of the semor member whose term then expires Members of the Bowd
of Trustees shail be ehigible for reclecuion

e Roard af Lrustees shall have general charge of the affurs funds

il property of the Associntion It shall have full power and e shall be st
duty to carry out the purposes of the Assocition accarding to the € harter
Conststution and By Laws  \ mnjority of 1ts members shill constitute 1
quorum

The Churman of the Board of Irustees shall be the Chief Ixecutne
Officer of the Association

ARIICIT 11

frrcrioN of OTEICRs Duairs of QiFicirs

The officers of the Assoczation shall be elected by 1 mrjonty of the mem

bers present at the Executnne Sesston of the annual meeting and shall
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e vear Officers shall be ehgible for Teelection Vacancies oc
:r:::;:::n; office shall be mlui b{;{ the Board of Trustees for the unex

n unul the next annwal clecian
Pr;l‘x: ;r:udzni The Presudent shal be responsible {or the preparation of
the sczentific program shall preside at the annual 'meenng recommend o
the Board of Trustees the app ofthe of the Ct
oall meetings of the Cormmussion, and shall perform all duties customary
0 hus office

Thse :Int Vaez President In the absence of the President, the First Vice
President shall discharge all the dunes of the Pressdent

The Second ¥ice Pressdent In the absence of the President and the Tirst
Sxce President the Second Vace President shall discharge all the duues of
the President

The Sectetary Treasurer The Secretary Treasuter shall issue notices of
and keep records of the procecdings of all Excrulne and Suentnfic reet
1ngs of the Assocration and of the meetings of the Board of Trustees, shall
Ratify officers bers of the Ce and bers of C
ofther election ceruafy offical tecords keep a hist of members, sssue notices
of all meetings and perform all duties which may be requured of him by
the Board of Trustees the President and Vice Presidents He shall be re
sponsible for and Leep acconnt of aff funds of the Assomanon and make
disbursements as ditected by the Board of Trustees

The dssstant Secretary Treasurer ‘The Assistant Secretary Treasurer
thall 3¢t as an assistant 1o the Secretary Treasurer and shall have power to

actas the Secretary Treasurer in the absence or duning any disabihity of the
Secretary Treasurer

ARTICLE III
NOMIVATION AND ELECTION OF MEBERS
QUALIFICATION FoR ELECTION

Al members 1n good standing of nenrologic or peychiatee socteties o
the United States 1nd Capada are eligible far taembershup 1n the vanous
thasses of membership of the Assoaiation upon bewng proposed by one and
sceonded by another member 1 good standing 1n the Association Pro-
Posals for election 1o membershup srust be yeviened by the Committee on
d: and declared app or dssapp d Such favorable or un
Exvorable acnon shall be 1eviened by the Board of “Trustees and the Board
of Trustees shall then elect by majors

Y vote those mdividuals whar ¢
approre. Candidates acted upon unka orably by the Commu:c::: t\\ez‘ll

missions may be elected te membership by the unanimon
oy be elect Tt e N s vate of the Board

{oll
Board 6t Trustees and upon payment of dues omng election by the
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Sustumng wd Active members shall be individuals who are engaged in
the practice of clinienl neurology, neurologic surgery or psycluntry Chsst
fication s 1 Sustuning or Active member depends upon the cloice of the
mdvidual Associzte members shall be individuals actinvely engaged full
time 1 research work related to neurologic or psychiatric problems
recognized medical schools hospitals or reserch mstitutions

Indnidunls not fully quabified under the provisions of the preceding
paragraphs may under specinl circumstances be elected to membershup n
the orgnization

Senior memberslup shall consist of those who have been members m
good standing for twenty fise years and who hve rewched the age of sinty
five years Transfer to Sentor membership of qualified Sustuning or Active
members of the Association shall be optronal Members in good standing
not possessing the preceding quahifications may under exceptional ar
cumstances be ehigible for transfer to Senior membership 1t the dhscretion
of the Board of Trustees

ARTICLL 1V
CoMMITTFIS

A Nomnating Commuttee of three members shall be appomted by the
Churmm of the Board of Trustees prior to the mnunl mceting of the
Association and the nimes of these members of the commuttee shrll rppear
on the printed program It shall be the duty of the Nonmating Comnuttee
to nommate a President First Vice President Second Viee Prestdent Seere
tary Treasurer Assistant Sceretiry Ireasurer 1 member of the Bord of
Trustees 1 member of the Admissions Committee 1 member of the Com
mittee on Public Reltions and such other offices as the Associition my
from time to ume desire

A commattee on ddmissions shall consist of three members each member
tosenve for 1 period of three years 1 ach yeur 1 new member shall be clec ted
At the Lyecutive Session to replice the senior member of the Commutice
All proposals for membershup shill be submutted to the Comunttee for
recommendation nd those that are approved by the Commuttee shall then
be forwarded to the Board of I'rustees for final action

An Auditing Cammutiee of three members shall be appownted by the
Chaurman of the Board of Trustees prior to exch wnual meeting Tt shall
be the duty of the Auditmg Commuttee to exumine the ccounts of the

I reasurer and to report to the Assocrtuon at s wmnual meeting

A Commiuttee on Publc Relations shall consst of five members ewch
member to sene for 1 period of five years Lach year 1 new member of the
Commuttee shall be clected 1t the I xecutive Session to replice the sentor
smember of the Committee The Commuttee on Public Reltions shall be
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responsible for all matters of pubhc relations particularly conncch‘c:;ll
with the kay and medrcal press and the relauons of the Association W
£ I and lay

ARTICLE V
MEETINGS

The Executne Session of each annual meetmg shall be arranged by the
Board of Trustees and the saenufic program shall be orgamized by the
Prestdent of the Association Twenty five members shall constitute a quo-
rum at the Execume Sesston at the annual meeting Roberts Rules of
Order Revised, shall govern all meetings of the Association, except where
otherwge speaifically provided by the Consttution andfor By Laws of
the Assoqiation

Veetngs of the Board of Trustees shall be held wheneser called by 1ts

Chatrman or at the request of three of 1ts members A majorsty of the
Board of Trustees shall constitute a quorum

ARTICLE VI

Duzs
‘The dues for S

g and Active bers shall be d d an
nually by the Board of Trustees Sentor and Associate members will not be
subject to the payment of annual dues or assessments Dues may be re
mitted under special circumstances, by action of the Board of Trustees on
request of an Active member

Any member wha shall fasl for ante year to pay tus dues, may, after due
Noufication by regsstered letter from the Treasurer, have his name stricken
from the List of members at the discretion of the Board of Trustees, unless
sud dues be paid wirhin thirty days of the date of mailing the notice ‘The
Trustees shall be empowered to excuse any member from the Ppayment of
dues for reasons deemed by them to be good and sufficient

ARTICLE ViI
AMENDMENTS

These By Laws may be amended sn the ssme manner and with the same
procedyre 2s outhined for an amendment to the Constrtution Amendments

of the By Laws may akso 1f urgently needed, be made by unanimous action
of the Board of Trustees Such amendments however,

to continue effectne
e be approved at the Executive Session of the next annual meeung of
the \ssocsatson

Revised and approved
at the Executive Session
on December 11, 195¢
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