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Ageing and immunological surveillance  
The process of ageing is related to the fate of the less differentiated 
mesenchymal cells responsible for the functions of defence and 
repair, with Lymphocytes and fibroblast. These cells like other somatic 
cells are prone to mutation and some of the mutations are associated 
with the appearance of antigenically altered cell proteins.  It is 
because of accumulation of mutational changes in somatic cells, a 
limit is placed over population doubling that is the so-called Hayflick 
limit. Though genetic changes in the somatic cell may modify any 
cellular function, they bring about two important alliteration:  
1.Appearance of altered antigens generate immune response against 
the changed cells, and 
2. mutation within immunocytes include a change in the tolerance of 
self-components. 
 

Somatic mutation hypothesis 
Each species has a certain life span, beyond which genetically 
controlled programs become progressively less effective until 
death.  The most vulnerable material to age-related damage is the 
genetic material that is DNA.  Changes in the base sequence of DNA 
alter the template and consequently affect the regulatory and 
metabolic capacities of the cell.  Damage to the cell genome may occur 
in various ways, such as radiation, or replication errors caused by 
mismatched nucleotides. An alteration that occurs in the genome of 
somatic cells and not that of the germ cells, is called somatic mutation. 
Continuing somatic mutation will sooner or later involve errors in the 
structure of enzymes concerned with protein synthesis and so 
generate a cascading “error catastrophe” that will render the cell 
incapable of further mitosis. 

 



Function of thymus 

Is an important biological clock which allows phenotypic expression of 
genetically determined age. It is known that serum antibodies are 
produced by B Lymphocytes only, and most natural antigens can 
stimulate antibody production only by the cooperation of T and B 
immunocytes.  T-immunocytes (thymus determined lymphocytes) 
without B-cell cooperation are responsible for delayed 
hypersensitivity, for homograft rejection and for clinically important 
segments of immunity against viral and mycobacterial infections. The 
immunological inadequacies of old age involved weakness of T-cells 
rather than B-cell function. Therefore, with the atrophy of thymus in 
the middle T cell loses to recruit effective immunocytes clones against 
antigens not previously encountered. 
 

Immune surveillance 
Somatic cells are discontinuous inheritable changes in the cell line. 
In many ways the common type of cancer can be regarded as disease 
of old age. Ageing may be presumed to act in two ways: 

1. By allowing time for any necessary sequence of mutation to 
occur  

2. By a progressive weakening of immune surveillance with age. 
 It is possible that immune surveillance could play a part in 
controlling the activity of clones of immune cells. 
 

Ageing of Connective tissue 
Beside cellular mechanisms of ageing, age- related changes take place 
in tissues outside the cell. in-fact gross age-related changes have been 
observed in connective tissue of the body. Connective tissue exists in 
several differentiated forms, such as dermis, the tendons, the cornea, 
the vascular walls, the cartilage, the bones, etc. All these forms of 
connective tissue are derived from the embryonal mesenchyma. The 
cells that synthesise and populate these tissues are the differentiated 
forms of fibroblast, such as chondrocytes, smooth muscle cells of the 
arterial wall, The fibrocytes of the dermis, the lipocyte site of adipose 



tissue etc. All these differentiated connective tissues contain large 
intercellular spaces filled with collagen and elastin proteoglycans and 
structural glycoproteins collectively known as intercellular matrix 
macromolecules (IMM). At the start of embryonic life proteoglycan 
and structural glycoproteins actively participate in the differentiation 
process and later the role is taken over by collagen and elastin.  In 
adult life collagen functions as and necessary whereas elastin is 
suppressed. synthesis of collagen however declines rapidly at a 
relatively advanced age. 

 

Differentiation and ageing of Elastic tissue 
The elastic fibres play an important part in the elasticity and normal 
tone of the skin and the blood vessels.  The quantity of these elastic 
fibres diminishes with age in the skin in the vessels and to a greater 
extent during arteriosclerosis a disease of ageing. The degradation of 
Elastic fibres may start at a relatively young age but at the age of about 
45 years the degradation phenomena accelerates. 
Ageing and termination of synthesis programme regulation at the 
genetic level translation and transcription determine the speed of the 
ageing process and if this control is upset the cells may synthesise 
wrong molecules or stop synthesizing at all.  This phenomenon may 
be either due to exhaustion of genetic programs or to the 
accumulation of errors. Besides, the third mechanism may also 
contribute to ageing.  This mechanism is dependent upon our micro 
and macro environment on nutrition, on physical exercise and on 
other factors which come under our psycho social economic factors. 
Avoidance of regular exercise geoparadise good functioning of muscle 
tissues. 
 

Mental aspects of ageing 
The mental aspect of ageing involves intelligence, learning, memory 
and problem solving. 
Ageing brings about a cumulative deterioration in the human body, 
including the brain, - the physical basis of behaviour and 
experience.  These biological changes interact with social and 



psychological changes which are also related to ageing. Various sorts 
of mental ability e.g.  vocabulary, memory span, and speed of mental 
work, tend to grow at much the same rate during the Juvenile phase 
of the development. But the effect of ageing during the adult phase 
lead to what is known as differential decline of mental abilities such 
that some abilities like vocabulary, common sense and general 
knowledge tend to remain intact or improve, whereas others like 
spatial reasoning, creative output, complex learning and memory 
functions tend to decline.  Those that are maintained or improve with 
age are called “crystallized abilities” because they seem to depend 
mostly on experience and the exercise of well-practiced mental skills. 
The neurophysiological basis of intelligence is not well 
understood.  There are indications which shows some association 
between the degree of brain impairment in terms of loss of tissue, 
reduced blood flow and pathological condition such a senile plaque, 
softening and intracellular disorganisation and the degree of mental 
impairment.  
 


