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Alm Of The Work

Aging was thought Dy Some sclentists to be the direct
result o©f oefeclency States resuitling from age related
insuifeciency of the endocrine giands.

Parathvroid normone was found to increase significantly
with age Iirrespective of change in glomerular filtration
rate.

Tne aim of our work is to study the level of parathyroid
normone. calcium and phosphorus In the process of aging in

maies.
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AGING

BIOLOGY OF HUMAN AGING

Aging is a complex, time dependent, inevitable process.
There are sc many definitions of aging. Makinogan (1977)
aefined aging as active dependent process in which there is
toss of physioioglc adaptability to environmental stress and
change.

Watkin (1978) defined aging as a process that begins as
eariy as conception and continues until deacth.

Alfin-Salter (1979) cescripbed aging as a compiex pioclog-
ical process in whicn there 1s & reduced capacity for self
maintenance, a reduced ability to repair body cells,

Young (1983 thought of aging as the progressive physio-
icglc, cellular, bigsocial, cultural anad psychoiogical

changes that start at least from conception until death.

Aging studlies may take one of two forms:

A. Lonaltudinal studleg:—

In these studies serial measurements are done on the
same indaividual at twWo or more points of time . Igealy, the
iongitudinal study requires that measurements should Dbe
repeated at stancarized time intervals throughout the whole
life span ot the individual. (Exton-Smith, 19825 .

B. Cross sectlional studles:-

This means the study of different subiects of different
age groups. Age clifferences are establ ished by comparing the
results of measurements made On inaividuals in different age

aroups.
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These studles are useful n establlishing normal values
for biochemical or heamatcliogical data, but they do not
gescripe accurately the course of aging of individuals, since
the observed age differences may be due to the operation of

different factors (Exton-Smith,. 1982>.

THEORIES OF THE MECHANISM OF AGING
igeally, numan aglng shouid be studied longitudlnally py
tollowing the changes occuring in individuals as they grow
olaer. Studles of this Type are expensive and present several
methoaoicgical probiems due to difficuilties in maintaining
methocds over time ana loss of subljects under study by death,
migration and non-gooperation.

Meost avallapie evidence on the effect of human aging is
derived from cross sectional studies. The most sericus hazard
of this methocd is that an important part of what appears as
aging in cross sectional studies is due to the differences in
cultural backgrounas of successive generations especlally in
developing socistles, Thlis is what igs referred to as
"Pseudo-Aging" (Evans, 19815,

Since aging is indicated py the organism ability to
respond optimaliy to environmental c¢hallenge, its effect may
pbe amplified 1t environmental chellenges are greater for
claer people than for younger ones. This Is what |s referrecd

to as “aggravated aging' (Collins et al., 1977,

True Aaing
Human aging is regarded as arising from intrinsic and

extrinsic factors and from the interaction between them.

I l . Adl .
There have peen many theories propoesed to account for
the pbicilogical origin and significance o©of the genes coding

for intrinsic aging processes and maximum !ifespan.
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The first theory proposes that the genes represent a
seli cestruct system specifically developea to prevent older
organisms competing with younger cnes (Dawkins, 1978).

The seccna theory suggests that the general trend of
evoiution within a species is to lengthen lifespan and that
intrinsic aging processes represent uneradicated determinants
ot non-adaptive metabolism (Cutier, 1972). The Ggenetic
component o©Of aging may represent the action of deleterious
genes wnose effects have been postponed until Jater life
through selection <Medawar, 1952).

The third theory suggests that intrinsic aging
represents slde effects of genes which have other beneficial
effects that have peen favoured by evolution. Aging may be
consicered as a direct consequence of the cessation of growth
or of cellular dalfferentiation (Kirkwood, 1977).

Mechanisms of intrinsic aging :

The theories on the mechanisms of intrinsic aging have
peen dividea into those which propose "programmed" aging and
those wnich are pased on ‘'random error" mechanisms,

(a2 Proarammed aging -

This concept implies that aging comes about through the
action of an orderly sequence of genes acting essentially
without error (Evans, 19¥81). The original programmed aging
theories imagined senescence and death as being coded
alrectly in the gene sequence.

Such tneories then propose mechanisms of senescence as
the perminant locking of cells into a non cycling phase
(Geitant and Grove, 19747,

Many programmed aging theories propose the existence of
a blological cliocck in the organism which paces the changes of
senescence.

An early fashion for placing this ¢lock In the endocrine
system hasS been overtaken py increasing attention to the

immune system (Burnet, 1274). Age assoclated changes in the
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immune system are compiex but in general are dominated by a
deciine in T-cel! function. The onset of T-cell decline
pegins at sexual maturity with the invoiution of the thymus
which is therefore seen Dy some as the main pacer for
senescence (Evans, 1981).

(b)) Pandom-error theorjieg :-

These propose that aging is a consequence of damage to
cell components and particularly to those components
concerned with controi and repair (Evans, 1981)>. A number of
specific mechanisms of damage have been proposed lncluding
tnermal denaturation, radiation and free radicle reactions.

Damage to melecules involved in information transfer in
the cell reguires a special consideration. Damage to a single
molecuie of RNA or a synthetase might lead to the creation of
many molecules of mis-specified protein of aberrant function.
doecumuiation of informatlional errors over time might then
lead to accellerating dystunction of the cell which would
eventually die of an error-catastrophe (Orgel, 1970).

Somatic mutation 13 a specific random error mechanism
postuiated as a basis of aging andg there is evldence for the
accumuliation of somatic mutations in human fibroblasts in
tissue culture (Fulder, 1979). It may prove to be the basis
of malegnancies and of some diseases of later life that
appear tc be due to cignes of cells with disordered function
as Paget s disease of bone,

(g2 Combining programmed angd random error theorles -

The rate of random error occurance may pe genetically
cetermined. This view provides a combination between
programmed ana random error theories. Specific genetic
systems would activate degenerative process at a programmed
point in thne life cycle of a particular given species.

Tnis theory explains the fact that different species have

alfterent lifespan (Hayflick, 19737.
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It snould oe noted that Most aof the avallable data are
optalneg from Studles done on numan tissue cultures in vitro.
Compacison petween aged in vivo and in vitro ceils suggestis
that the Two processes may Dot derive from the Same

mechanism.

Extrinsic aglng

ITnere is convincing evidence that many age assoclated
cnanges in man are at least partly extrinsic 1in origin
arising from environmental factors and from aspecis of a
culturalliy-determined way of life (Evans, 1981>.

Many authors have proposed that carcinogenesis is a
conseguence of intrinsic aging processes. However it may be
that the longer an individual lives, the more likely he Is to
accumulate a carcinogenic dose of an environmental factor,
and variations in incidence and in sex ratio of cancer around
the woria suggest that most malignancies are partly
extrinsical ly caused (Boyland, 19802 .

To simplify all these data, intrinsic aging determines
maximum |ifespan and extrinsic factors determine how close to
iifespan an indivioual reacnes.

it 1s to pe expected that the relative importance ot
extrinsic factors in determining differences in morbidity and
mortality oetween individuals of the same age will decline in

ola age.

LEVELS AT WHICH AGING CAN BE STUDIED

1- Cellular level :—

The fatlure of proliferation of aged human diploid
fiprociasts in vitro nad directed the attention towards the

study of the changes In cell cycle with aging. Krohn (19627
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showed that the length of the cell cycle increases with
aging.

Lesher (1961) stated that not only the duration of the
cell cycle increases., but also there is prolongation in the
stages aof RNA synthesis (G. phase) and DNA synthesis (5.
phase>?

The replicative potential of the c¢eli was studied In
relation to aging. Price and Makinodan (1972) stated that
aging can reduce the replicative potential of certain cell
types in vivo ana suggested the possiblllity that the aglng
phenomencn might be due to such limitations imposed on &
specific, nighity important cell population.

Experiments utilizing the radio active precursor, 3y4-
thymidine showed that DHA svnthesis had stopped ln senescent
cells, suggesting that replication of the cellular genetic
material may be cne of the first processes which Is affected
by aging (Denny, 19752.

It has peen shown that there is increase in number and
size of lysosomes within the c¢ells with increasing number of
cell doublings. Alse it has been shown that there (s a
concomitant increase in their enzymatic activity suggesting
that the autolytic capacity within the cell might be one of
the major factors in limiting cell proliferation (Denny,
19750,

Martin et al., (1970) found a regression of repiicative
potential of human skin cells cccurs with age.

Experiments were performed on cells from patients with
Werner s syndrome or progerla which are characterized by what
might pe descriped as accelerated senescence, The cell
douplings for patients with Werner s syndrome were below the
mean of the contrel cuitures for the same age group (Martin,
1970>. Skin celis derivea from a ¢ vears old boy with

progeria could wuncergo only two cell doublings whereas
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contro! experliments using cells from young aduits were
capapie of 20-30 doubl ings (Golasteln, 19569),

The failure of mitosis and the observed deterioration of
cellular integrity with aging were tried to pe explained by
two approacnes. The first approach explained the condition to
ve of nuclear origin, being the expression of specific
genetic programming or exhaustion of programme. The second
approach put linto consideration a cytoplasmic origin of the
caondlition ana suggested that it was mainly due te
accumuiation of non repairable damage with time <(Smith &
Rupenstein, i98]:,.

Wrignht and Hayfiick <1981) deveioped the apiiity to
enucleate populations of human fibroblasts and to fuse the
resulting enucieate cytoplasms to whole cells of different in
vitro age. They found that young enucleate cytoplasm was not
able to rejuvenate ocid cells. They interpreted this finding
as evicence that celiular Senescence s not a result of
selective depietion of cytoplasmic function. They also found
inapility of old enucleate cytoplasm to age young celis.

From thesge findings they suggested that cellular
Senescence 1S intranuciear rather than intracytoplasmic |In
origin aithough it is Possibie that artefacts affect the

results.

2= Tissue and oraan levei : -

Hov all celis and tissues age in the same way. Some body
cellis retain the apllity te reproduce al) through 1ife such
as: skin, lining of the gut. liver and bone marrow. Even in

these tissues the capacity ftor regeneration does slow down.
Some ceils lose this capacity before pbirth or shortiy

therafter such as: neurons, musclie and kidney cells. With the

death of these cells. fewer functiona) units remain for body

processes, wnis loss could theoretically result in a less
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