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INTRODUCTION AND Z2IM OF WORK

What is aging, and what is its cause? are gquestions
that have long fascinated men (ané Women) i the preoccupation
is understandable, since human beings are the only living
creatures capable ¢f grasping aging as an idea and consequently
of fearing it. Other animals accept in biissful unawarness

only the physical actuality of the mecment that is now.

One thing is certain, there is no single cause of aging

losopher's Stone" nor an Elixir

}a-

Just as there never was a "ph
of life " Aging is multiform and though death is *he inevitable
end result of aging, it seems likely that i* is an incidental
effect in the sense that it will occur when the aging process
happren to impinge on something, however sma>.l which is vital
for survival of the organism, the cells of +he respiratory
centre in Man for example. Keats' Poetic view +hat death is

life's !

M

igh meed, makes nc scientific serse.

1

act that aging is like truikh, 'a many

]

In spite of the
sided thing', it is razional =o lock for one or “ew processes

that could ke the cemmon dencminator of =zging.

It has to be admitted at the start that -“eories abounc,

facts are few
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Most measeures of human function show on avarage an in-

[*N

crease through childhood and early adult life followed by a decline

"
o

at later zges. The age at which maximal avarage func+icn

ne varies

[N

attained and the decree z2nd timing of subseguent decl
between individuals and also with the specific function being

measured ., In general , ,functions reguiring the intecrated actions

th

tnctions of

o))

0of several body systems show greater decline tharn

single systems.

Homecstatic mechanisms <fend tc kecome slower, less sensitive

and less accurate with age. Infections in +the aged ares charac-
terized by being Commoner, Severer ané Zcomplicated,

obviously present in other physiolecgical systens.

Therefore , the failing immune funciiens plus the auntoimm-
unity would reinforce one another leading to an accelerated self
destructive reactions.

Chemotaxis is the abililty of rezile cells =0 rscognize arnd

respond to a suitable chemical gradient with directional
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migratien. The accumulaton of leucocvtes is an importart

aspect of normal hest defence.

The aim of this work is to review <he effec+tsg of zcing

on the immune functions specially nevtreophil chemeoctaxis.
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Review of Literature
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THE BIOLOGY OF AGING

The central concept of aging is loss of adaptability of
an individual crganism with time so that on avarage the old are
more vulnerable to envirenmental challenges +han the yvoung

(Evans, 1981). Vulnerability is apparent clinically in the in-
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surgical operations and infections {(?hai o Rl o

+

r
epidemic infections specific immunity may be a modifvng factor
presumbly because the c¢ld had encouniered ar immunologically

similar infection someitime before.

On a statistical definition human aging begins near +<he
onset of puberty and is a continuous progcess thereaiter without
any discontinuity which mightpreovide a rational basis for scrarst=-

ing off a particular age srour 0 adults as the elderly.

Aging Reflected in Function :

Most measures cf human functicon shew orn average an increase
through childhood and early adult l1ife followed by a decline at
later ages. The age at which maxirmal average function is attained

ancd the cegree and timing ¢f subsaguaent decline varies betwsen
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individuals and alsoc with +he specific functions keing measured.

In general, function reguiring the integrated actions of several

h
th

sincle systems.

t

body systems show greater decline than functions o)

Homegstatic mechanisms tend to become slowerrless sensitive
and less accurate with age and these trends may be zssociated with

secondary partly compernsatory changes in bedy Zfunction,

(Helderman et 1., 1978} have fcund avicdence that osmorece-

ptor sensitivity increases with ace Dossibly as an acaptive
response to the age - associated diminution in “he ability of the

kidney to conserve salt and water ‘Fc ~achlan 19787 .

True Aging :

Many text books attempt to draw & cistine+tion hetween

ans Zisease.
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"normal" and "abnormal" aging o

This apprcach is unhelpful as apart frorm possikle confusion between
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the implications of at leas: three en<;

©f the word "normal" “here is no raticral kasis a<* cresent Zor

defining normality and a*temvts to srecify It emperiz=zllyv rnay he
sericusly misleading, There is nc reascn o assume that what is

normal ({I.e. healthy) will be foundé normally {i.e, Tost commonly)
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Intrinsic Aging :

Cbservation and breeding experiments show that every
species of animal has a characteristic life span sometimes referr-
ed to as specific life - span which is inherited in natural popula=~
ations as a pelygenic characteristic, The genetically controlled

processes which place *his upper limi+ on +he 1ife span of an in-

OB
e
-

ividual comprise intrinsic aging.
A simple model of intrinsic aging might see it as a Drocess

analogous to the wearing out of components of a mctor car, but

a basic property of living matter is a capacity Zcor self repair
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Sacher (1975) has shown that in mamrmals charac=-eris-ic

maximal 1ife span correlates wi<h the rati
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total body weight. LIthough this nmigh+t su = that “he brain
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is the site of some biological! clock “he explana<ion is more

iikely to lie in the effect of largs brain size in orolonging gestation ang

so reducing reproduction rate andé in +he probability that hicloc-
ical advantages of a large hrain will no+ be apravant utnlesgs in-
€ividueal live long enough. Evans assumes that c¢ne 2f ke
signiZicent advantages of z large hrai- s & creater capaciiy

for learned as @istinc®t from inna<te sSehaviouwr. z
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for large brain weight and the genes for long life zare likely

t0o become asscciated through selection.

Why_ggggld there be genes _conitrolling agin ?

Theories proposed to account for the biological origin and
significance ©Z the genes coding Zfor intrinsic aging procegs and

irst ¢

[

ou

Fh

naximum life span fall mainly into three groups., The

ty

propose that the genes represent a "self destruc:" system specifi-
cally developed to prevent older organism competing with younger

ores.

T4

1t first sight one reason why such competition might be

cndaesirable is that if aging di

o

not exist o0ld organisms would bs
highly adapteé by learning and natural selecticna *c a rarticulaxr
environment ancd sc would compete successfuily with the younger
more varieble individuals and this would render +the species
vulnerable to changes in envircmental conditions. This provoszal
contains the implicit assumption that natural selection can aect

Zor the survival of the species as well as of =he gene and this
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oubtfrl, Possikbly untenable, hypothesis (Dawkirng 1976).

rizermeore, (Medawar, 1932) andé octhers
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will always result irn there being fewer older than younger crgani-

ems in competition for reproduczive and other resources o —hars
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would be no biological need for older organism to be further

handicaped by the evoluticn of aging processes. The idea that
aging may include a specifically evolved self destruct element
is still advanced from time to time bu* is generally considered

improbable.

The second group of theories takes an opposite view and sugg-
ests that the general trend of evoluticn within a species is to
lengthen life span and that intrinsic aging process represent
uneradicated determinants of non adaptive metabolism’. (Culter
1972) in relation to human aging, Medawar(1l932) and others have
proposed that ﬁhe genetic component of aging represent the action
of deleterious genes whose effects have been postponed urtil
later life through selection. This idea has been mathimatically
evaluated by Hamilton (1966). n delsterious gene which acts near
puberty will be 2t a reproductive disadvantage compared with agene
producing the same effect later in life when the organism carring
it will have had more chance to reproduce, Through sucecessive
generations of evelution the effects of deleterious genes will

therefore tend to accumulate in later 1ife.

The third group of theories suggest that intrinsic aging
represent "side effects" oI genes which have cther Lenificial
effects that have been favoured by evelu“ion., Ore “ype of

theory in this group is to regard aging as a direct conseguence
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[le)

02 the cessation of growth or of czellular EiZfrentiz+tion. It

is suggested that boih these states involwve switching - ©off gene
which would be reguried tc replace cell compeonents damaged by
heat, racdiation or accident. {Calow, 1978) & (Xirkwococd, 1977)
have recently produced theories of this type. [(Xirzxwood, 1977).
Contrasts the inevitakle senescence of somatic cells wi=m “tke
apparent immortality of germ - line zells. o suggests that acc
rate repair of celiular damzge is "exrensive" in terms of enargy
and metabolic materials reguired so <hat although aigh accuracy
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it te survive periods of famine by storing excess food energy
as fat but which in time of overateguate food supply lezds to
obesity, diabetes and arterial disease later in liZe. The
recently demonstrated lower thermeogenesis of obese subjects
compared with the non obese may reveal the thrifty cene at

work (Jung et al., 1s79),

(Burnet, 1974) has also Froposel what is essentially a
'side effect' theory of intrinsins aging. Ze suggests that
aging 1s due to accunulating errors in cellular DNZ generating
somatiec mutation. The errors come abou®t because o= inaccuracies
in the DNA repair system and the rate of inaccuracy is a
genetically determined characteristic. Burnet sugcests thax
the beneficial effect of this inaccuracy which have led to its
bPersistence, include the genesis of germ-line nmutations making
evolution possible, and a contribu<ion through somatic mutations
te immunocyte variability broadernine anrd indiwvidual crganis=s

range of immune response.

Few or Many Genes °?

It is of interest to know whe<hesr aging ané maximum life

Span are under the control of many cr Zew genes, for if only few

cenes are involved the modification of aging r
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& more realistic possibility. (weliard, 1874£) nas comnnented
~hat when z viral inZection rencders &z Tiszsue culture iamor=al,

the amourt cf geretizc inZormation ernterir the cell
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in whole organisms.

{(Culter 1875) nas arcusd from current Knowledge of

rimzte eveclution that the maximnmum 1ife sran of the
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eins ¢ man imam 1ife span 117 vears) and the corresgponiing
prctelneg ¢ chimpanzee (maximum 1iZe gpan 45 vears)., Cn average,

nmuman rolypepIides are nore St nerx Zanzical
- Tne implization is zthzt z

genes ©oding Zor structureld protains mav exXplain the Ziffgrance
hetween man and the lower mriTztes, Zr thig we mav ze witnessging the
sophisticated rebiz:th o an man ls merely an overgrown fezZal
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