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Abstract
In the process of ageing numerous genes and their related metabolic pithy are involved in deterioration of cells, tissues and 

organs. The ageing process of plants are different from animals but they develop various counter actions against ageing and its 
consequences. In this review, we try to highlight those mechanism which has ability to combat symptoms of ageing. Through these 
mechanisms or genes we could use them for human ageing process. For the re-evaluation of ageing process in cells and organs 
various complementary advanced techniques has various loop holes which is needed to rectify to get more precision for detection 
ageing process. Herein, through this review we can say that implementation of mechanism correlated with plant. So, in ageing of 
human this mechanisms could be employed as one of the remedy to slow down the process, along with cure the worst form of ageing 
caused due to glitch in gene regulation.
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Associated Molecular Patterns; MAMPs: Microbes Associated 
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Triggered Immunity; DNAm: DNA Methylation; CpGs: Cytosine 

Guanine Dinucleotides; DNMTs - DNA Methyltransferrases; GATA6: 
GATA Binding 6 Protein; daf-16: FOXO Famili Transcription Factor; 
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Introduction

Ageing can be a boon and curse to society. It can be a threat or 
miracle in today’s era. According to macro-trends, the life expectancy 
of humans in 2023 has been increased by 0.24% from 2022 and it 
goes upto 73.16years. There has been a gradual increase of 0.24% 
in longevity of the population since 2019 per year due to better 
medical facilities, results in decrease in the mortality rate. Humans 
can live for up to 100 years, however the nematode Caenorhabditis 
elegans ages and passes away in a matter of weeks indicating that 
over the course of evolution, mutations have expanded lifespan 
more than 2,000-fold, assuming that the ancestor we share with 
worms aged slowly. We are now seeing some wistful poetry and 
imaginative fiction after ages [1].

Ageing a biological process that develops as a result of the 
gathering of a wide range of molecular and cellular damage over 
time. The victims of a steady decline in their physical and mental 
abilities and rises the chance of contracting diseases and results 
dying [2]. The senescence of leaves is the most evident sign of 
ageing in plants [3]. A form of apoptosis that develops in plants is 
senescence, which is the final stage of leaf development [4]. Animal 
ageing is characterized by a deterioration in physiological activities 
across a range of tissues and organs, which increases the chances 
of mortality. Most human diseases, including cancer and heart 
ailments, are mostly caused by ageing [5].

There are several genes responsible for ageing in plants which 
are directly or indirectly affecting senescence. The HvS40 gene, 
found in barley species, represents the marker for senescence. 
It helps in expression during age-dependent and dark-induced 
senescence. Another gene found in Arabidopsis, AtS40-3 gene plays 
a similar role is natural senescence. The OsS40 gene, present in 
rice leaves, also showed identical activities in senescence [6]. Cell 
senescence is caused by gene LSC54, present in Arabidopsis cells, 
which was found to be associated with the oxidative stress levels 
in the cell. Genes that play a role in senescence of cells come under 
senescence associated genes (SAG) or senescence enhanced genes 
(SEN). Ageing caused by organ senescence includes genes that 
have the involvement in the plant cell senescence found to regulate 
a role in organ senescence. Arabidopsis RCCRC (Red chlorophyll 
Catabolite Reductase), functions in chlorophyll degradation, 
Arabidopsis AtNAP, functions in cell and tissue specialization, 

Zea Bronze 1, plays a role in vacuole function, TPL1 (terminal 
flower 1) regulates juvenile period in perennials [7]. Aging in 
animals is partly the same as the internal regulatory signaling of 
aging in plants. In plants and animals life span can be expanded 
on treatment with NAD+. NAD+ can help in enhancing defense 
mechanisms for virulent pathogens in the model plant Arabidopsis 
by increasing the production of reactive oxygen species (ROS). It 
can also boost mitochondrial and stem cell functions in mice model 
[8]. Salicylic acid (SA) is a very important hormone that helps in 
regulating various aspects of growth and development in plants as 
well as thermogenesis and disease resistance. Moreover SA and its 
derivative, Aspirin are widely known as pharmacological agents 
for humans. SA helps in treating warts, acne and psoriasis, while 
aspirin involves in treating fever, pain, swelling, inflammation and 
also reduces the risk of heart attack, stock and some cancers [9].

Plants and animals depend on biotic factors like pathogens and 
insects as well as some abiotic factors. Growth of pathogens and 
rapid risk of diseases are the main causes of aging [8].

Inspite of the fact that plants do not possess immune cells that 
are found in invertebrates, they contain an innate immune system 
that spots and restricts the growth of pathogens. One element 
of this system searches for molecules with distinctive patterns 
that are special and widely conserved in microbes using pattern 
recognition receptor (PRRs) on the plant cell surface. Detection 
of these pathogen associated molecular patterns (PAMPs) and 
microbes associated molecular patterns (MAMPs), leads to 
stimulation of pattern triggered immunity (PTI). In most of the 
cases PTI further restricts the growth of new pathogen colonies 
yet, a part of pathogen has evolved effected triggered immunity 
(ETI) which contains other elements of the innate immune system 
[9,10].

There are various detection techniques used in ageing. Predicting 
seed deteriorations in gene banks often involves estimation of seed 
viability, germination, vigor and integrity. Various techniques are 
available to access seed aging, the method involves direct visual 
inspections of seed, standard germination test and biochemical 
test and non destructive or non-invasive approaches [11]. Current 
methods for crop diseases are direct detection method and indirect 
detection method. Direct detection methods include polymerase 
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chain reaction method, fluorescence in-situ hybridization, enzyme 
linked immunosorbent assay, immunofluorescence, flow cytometry. 
Indirect methods involves thermography, fluorescence Imaging, 
hyperspectral techniques, gas chromatography [12].

The most well-known epigenetic alteration, DNA methylation 
(DNAm) at cytosine guanine dinucleotides (CpGs), has the ability 
to suppress gene expression when linked to gene promoters. 
DNA methyltransferases (DNMTs) control the methylation of 
CpG in animals. DNMTs are necessary for the initial creation of 
DNA methylation patterns during early development and for 
maintaining established DNA methylation patterns throughout the 
animal’s lifespan. Epigenetic drift and clock-type DNAm are the two 
types of age-associated DNA seen in vertebrates [13] (Figure 1).

Figure 1: Analytical Tools and Techniques Applied for the Anal-
ysis of Ageing and Its Impacts A) Microfluidics B) Biosensors C) 

Quantitative Trait Loci (QTL) D) DNA Methylation (DNAm) E) 
Bioinformatic Tools F) Genomic Tools.

In this article we will mainly discuss the ageing in plants 
and animals. The genes which cause ageing and the problems 
associated with ageing and how ageing can be slowed down in 
genetic level and longevity can be increased by different factors. We 
also highlighted few tools and techniques through which various 
ageing changes in the cellular and gene level can be detected, along 
with their shortcomings. By cross referring those loopholes we 
can develop the pathway to cure various age related disorders and 
ailments (Figure 2).

Figure 2: Pathway to study the genes combating ageing  
process in plants and implementing those genes through  

docking studies against age-related disorders.

Ageing in plants and animals

Ageing is an undeniable prospect of life and no one can escape it. 
It leads us under enormous area of research and brings intriguing 
subject to scientists. This leads us to the question about ageing and 
the factors that are responsible for ageing. Ageing affects all of the 
organisms and their efficiency to do work over a period of time. The 
ageing rate is increased by environmental factors and numerous 
diseases that change the body function and tissue structure of the 
body.

The process of ageing can differ from one organism to another. 
As different organisms have different lifespans. These are some 
factors that make the study of ageing difficult as the process of 
ageing in different organisms [14].

Ageing in plants is functionally different from animals. Ageing 
in plants can be induced by two factors either stress induced or 
age related that cause ageing [15]. Yellowing of leaves is the first 
step that plants experience in leaf senescence which starts at the 
margins of leaves and goes to the interior of the leaf [3]. 

Effects of ageing in plants and animals 

Ageing is an inevitable process in both plants and animals and 
we cannot escape it. Therefore many problems can be associated 
with old age. Common problems that occur due to old age in 
animals, especially humans, can be different types of diseases 
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such as breathing problems, diabetes, Alzheimer’s and coronary 
diseases, other problems are loss of hearing, muscle pain and 
weak bones, poor eyesight and bowel movements [16]. Common 
problems that occur due to old age in plants cause loss of tissue 
repair that occur because of the cell cycle arrest in progenitor cells 
and other factors [17] such as oxidative stress, telomere damage, 
DNA damage etc. [18]. 

Ageing is the overall decreased efficiency of the body and 
its root cause is genes and other factors such as eating habits, 
environmental factors etc. Ageing in animals is mainly controlled 
by the gene daf-2. Metabolism, stress resistance and development 
are also other factors that can be controlled by this gene. This gene 
also shows its effects on another gene called daf-16 which encodes 
for different factors [19]. Ageing in humans is controlled by gene 
GATA 6 (GATA binding protein 6) [20]. Ageing in plants or genes 
that control senescence in leaves are NAC (an acronym for NAN, 
ATAF and CUC, TFs) important for leaf senescence [21]. 

Biotic and abiotic stresses responsible for ageing in plants 

Plants have to cope up with a wide range of intricate 
complications including various environmental elements. They 
have developed distinct adaptations and survival strategies in the 
course of evolution [22-25].

Stress can be interpreted as an extrinsic and intrinsic restrictions 
that lowers a plant capacity to convert energy into biomass and 
slows down photosynthetic rate [26].

There are two different types of stresses that plant face are 
biotic and abiotic stresses. Abiotic stresses refers to a factor in 
the environment that affects plant as a result of physical and 
chemical stress variations. On the other hand biotic stress is a 
biological unit that includes diseases, insects and other pests that 
are exposed to crop plants [27]. Some stresses can harm plants. 
a number of metabolic processes affect these plants [28]. Salinity, 
drought, floods, temperature extremes, heavy metal radiations 
etc are examples of abiotic stresses. It plays a significant role in 
the loss of important crop plants across the globe. Pathogens 
including nematodes, oomycetes, fungi, bacteria, and herbivores 
can all assault an organism during biotic stress. Major yield loss 
worldwide is attributed to diseases brought on by these infections. 
Sessile plants cannot ignore these environmental cues since 

they are unable to move away from them. For the lifecycle to be 
effectively finished, one must be skilled at handling these stresses. 
Plants have therefore created a number of adaptation mechanisms 
to cope with these dangers and survive in these environments. 
The genetic coding of the plants regulate how it reacts to these 
challenges. It is necessary to combat disease resistant crop variants 
to ensure food safety and security in succeeding growing season. It 
should also be taken in account to trying seed with growing and 
routing hormones [28].

Abiotic stresses 

Plants go through a variety of abiotic stresses which directly have 
an influence on crop yet across the world the various categories of 
abiotic stress that falls on this section include drought, salt, cold, 
heat and toxins.

Drought

Water scarcity is a major environmental constraint on plant 
growth and yield. The amount and distribution of rainfall, 
evaporative needs, and soil moisture storing capacity, all variables 
that are unpredictable, determine severity of drought [29]. Due to 
rising temperatures and CO2 levels in the atmosphere, the climate 
has changed in all parts of the world today. Due to the uneven 
distribution of rainfall brought on by climate change, which 
manifests as drought, a significant stressor is created. Plants are 
dying off early because of the terrible drought conditions that 
are creating a steady decrease in the amount of soil water that is 
available to plants [30].

Salt

Salt stress is one of the most important components that stops 
crop development and yield because soil salinity lowers crop 
productivity which poses global menaces to the agriculture world. 
It is a situation that develops when salt builds up over time in the 
soil or groundwater [31].

Cold

It has been visualized that one of the most important abiotic 
factors that decreases agricultural crop productivity by affecting 
crop quality and post-harvest life. The growth of several crop plant 
species has been found to be significantly impeded by chilling, with 
rice showing sterility when subjected to chilling temperatures 
during anthesis [32].
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Heat

The global rise in temperature has become a important issue, 
affecting not only plant growth but also plant yield, specially in 
agricultural products. The main factor affecting crop growth and 
food security is heat stress [33]. Heat stress negatively affects 
plants’ photosynthetic productivity, seed germination rate, and 
yield. An anther becomes dysplastic when a petal cell experiences 
heat stress during the reproductive growth stage. Whenever plants 
are exposed to temperatures above about 29–30°C, for instance, 
maize yields drop off significantly [34].

Toxins

Due to growing reliance on chemical fertilizers, sewage 
wastewater irrigation, and rising industrialisation, toxic metals 
have been added to agricultural soils, having negatively effected the 
soil-plant environment system [35]. Over time, these metals travel 
into the food chain and bioaccumulate in the air, water, and slowly 
make their way into plant’s life cycle [36].

Plants defence against biotic and abiotic stresses

In biotic stress cases, PTI further restricts the growth of new 
pathogen colonies yet, a part of pathogen has evolved affected 
triggered immunity (ETI) which contains other elements of the 
innate immune system [9]. There are five general stresses against 
abiotic stresses. These involve cuticle, unsaturated fatty acids, 
reactive species scavengers, molecular chaperones, and compatible 
solute.

Cuticle is the transparent external lipid membrane that seals 
the aerial surface of the organs on terrestrial plants. As the main 
point of contact between a plant and its surroundings, the cuticle 
is vital for controlling liquid and gas fluxes, fending off disease and 
insect attacks, and enduring a variety of abiotic stresses. The use 
of an outermost shield made of basic molecules, which is a clever 
invention of land plants and essential to their success in colonizing 
the planet [37].

The main constituents of the membrane and the primary sources 
for the cuticle are unsaturated fatty acids with 16 or 18 carbon 
atoms. Unsaturated fatty acids are a key factor in determining 
membrane fluidity [38]. Protein deactivation and ion leakage in the 
biomembrane are brought on by cold-driven rigidification and heat-

driven fluidization, which makes membrane fluidity vulnerable to 
numerous abiotic stresses, particularly at high temperatures [39].

Reactive carbonyl species (ROS) and reactive oxygen species 
are among the reactive species scavengers (RCS) because RCS 
results from ROS-induced lipid peroxidation and ROS increased 
by RCS activities in the other direction, these two substances got 
intertwined. Abiotic stressors have the ability to cause both ROS 
and RCS to spike, transforming the two scavengers into general 
defences. The highly evolved ROS scavenging mechanism employed 
by plants are both enzymatic and non-enzymatic methods [38].

In order to speed up protein folding, assembly, transport, 
and destruction, molecular chaperones are activated. All living 
things use heat shock protein (HSP), which is a good example of 
a molecular chaperon, to protect against all harmful conditions 
that can cause protein damage. HSPs prevent the aggregation 
of denatured proteins, aid in their refolding, or present them to 
lysosomes or proteasomes for proteolysis, results in restoring 
cellular homeostasis [40].

Compatible solutes are tiny, organic molecules that are 
electrically neutral and have a high solubility and low toxicity. 
Sugar, amino acids, and their derivatives are among the compounds 
[38]. These metabolites may assemble in an abiotic environment to 
function as osmoprotectants against dehydration, RCS scavengers, 
and stabilizers of proteins and membranes [41].

Effect of environmental stress on plant survival

In seasonal rains, ephemeral plants develop blossom and 
germinate very quickly. Thus, they finish their life cycle during 
a time of sufficient moisture and produce dormant seeds before 
the start of the dry season. Ephemeral plants avoid stress to 
withstand environmental stress, therefore they never fully suffer 
the strain of drought or cold temperatures. These plants sustain 
the environmental stress by stress avoidance. Many plants have the 
capacity to withstand a specific stress and are therefore regarded 
as stress-resistant [41].

Genes responsible for longevity 

Though ageing is an undeniable process, it can be slowed by 
certain genes and physical activity that improve longevity.
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Telomere plays an important role in age related problems 
in humans. Therefore, its shortening in length can affect 
humans. Studies have shown that people doing regular 
exercise can improve telomere length. The gene p66shc in 
mice helps in longevity of life and different diseases. Classes 
of genes that increase longevity in worms, flies and mice are 
insulin/IGF-1 signalling, such as daf-2 and ge-1 mutants [42]. 
Leaf senescence also occurs due to age but can be reduced by 
various factors such as external and internal factors. External 
factors can induce heat, light, pest attack and drought and internal 
factors can include hormones such as abscisic acid, salicylic acid, 
auxin, ethylene can increase leaf senescence and hormones like 
cytosine and polyamines can decrease leaf senescence [6]. 

Tools and techniques employed for analysing ageing and its 

effects

Microfluidics for single cell analysis

To investigate the ongoing complexities of cellular system, 
microfluidics has been emerged as one of the powerful technology. 
As compared to the size of single cell, microfluidic channels have 
capacity tens to hundreds of microns (~10 µm in size and roughly 
~1pL in volume). In this growing era of discoveries related to 
human body microfluidics could play vital role to understand 
whole genome haplotyping of single human cells. Through single 
cell “omics”, issues related to metabolomics, transcriptomics, 
proteomics can be studied. For understanding the profession of 
disease or changes in cellular level information can be effectively 
revealed by implementing this technology [43-45].

FiNAD biosensors

In various metabolic mechanisms like glycolysis, the 
tricarboxylic acid and fatty acid β oxidation are employed to 
convert the molecules to generate ATP through anaerobic glycolysis 
and mitochondrial phosphorylation [12]. The milimolar of ATP 
has capability to hinder the activity of NAD+ or AXP and its related 
enzymes like STR1, PARP, CD38. Eventually, AXP had tendency to 
compete the binding with NAD+ to the NAD+/NADH transcriptional 
factors like Rex of NaDR [46]. Thus, on the basis of previous reports 
we can say that activities of crucial enzymes ad transcriptional 
factors depend on the NAD+/AXP ratio. This crucial ration can 
be detected by FiNAD sensor, which provides relevancy towards, 
physiological key as metabolic indicator of energy metabolism for 
diseased or ageing related conditions [47,48].

DNA methylation

Till date, epigenetic alteration and suppression of gene 
expression when associated with gene promoters are studied 
thoroughly in cytosine guanine dinucleotides (CpGs) based DNA 
methylation (DNAm). For the inception of methylation pattern in 
early development phase and its maintenance throughout life span 
DNA methyltransferasee are required (DNMTs). These DNMTs also 
regulate CpG methylation mechanism in animals. “Epigenetic drift” 
and “clock type” are two different forms of the age associated DNAm 
in vertebrates [49]. The previous studies reports DNMT1 is one of 
the eminent factor accountable for CpG methylation maintenance 
and with declination of age of an individual, its activity declines 
results in decrement of global methylation of “drift” in ages cell 
and cellular system [49]. Increment or decrement of methylation 
proportion at specific sites of CpG is directly associated with “clock 
type” DNAm. This can be related to functional changes of gene 
expression with gradual decline in age [50]. There are numerous 
reports on the age related transfigurations occurrence due to 
DNAm in human and mice model tissues. These reports identified 
the set of CpG sites pretentious by chronological age [51]. Another 
report studied on 34 identical twins (21-55 years old) in which 
DNAm levels were found on 88 CpG sites significantly associated 
with chronological age (27K Bead Chip) [52,53].

Quantitative trait loci

In general, cognitive factor is influences through genes, in 
which 50% of the variation is accountable. From the age of 11 
till 80, almost 50% of phenotype variance are arises during age 
influenced through gene level. This effect contributes to the life 
long trains of intelligence. Age related cognitive variation is known 
as continuous trait, if it is influenced through genes. These genetic 
variations are caused due to polygenic or oligogenic effects which 
referred as quantitative trait locus (QTL). These loci are helpful to 
analyse the variation amongst the aged and non aged cells [54-56].

Genomic tools

Methionine homeostasis gene, methionine gamma lyase 
(AtMGL), rapid alkalinization factor-like 8 (AtRALFL8) involved in 
cell wall remodeling, and azelaic acid induced 1 (AZI1) functioning 
in systemic plant immunity are some of the significant candidate 
genes discovered for improvement of plant tolerance to combined 
stresses [57,58]. Genes implicated in crosstalk between the 
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signalling pathways linked to pathogen infection and coupled 
drought stress lead to tolerance to both stresses. Some studies have 
also suggested that A. thaliana and V. vinifera are able to tolerate 
both pathogen and drought stress by using proline and polyamine 
metabolism [59-61].

Limitation of Tools and techniques employed for analysing 

ageing and its effects

There’s always a two side of coins, similarly every research has 
its pros and cons in every term of research, here’s are some cons of 
techniques and tools which are used in analysis of effects on aging.

Utilizing microfluidic techniques, microfluidic devices can 
be utilised to investigate and create microstructures as small 
as a micrometre and smaller. These devices have various 
advantages over traditionally sized systems, such as the capacity 
to combine processes that often require a whole laboratory into 
a straightforward micro-sized system. Microfluidic approaches, 
however, are not without their drawbacks [62].

Polydimethylsiloxane (PDMS), for instance, is frequently 
used to fabricate microfluidic chips, although it has a number of 
disadvantages. When water vapour or hydrophobic molecules are 
unintentionally released during an experiment, PDMS can capture 
them. Additionally, the material’s deterioration over time may 
limit the chip’s performance. Additionally, PDMS cannot be used to 
fabricate chips that need to withstand high pressure or temperature 
[63]. Other materials used to make microfluidic chips include 
silicon and glass [64], although each has its own drawbacks. Glass 
chips are delicate and likely to breaking, but silicon chips are costly 
to create and challenging to change once fabricated [65]. Another 
drawback of microfluidics is channel clogging, which can prevent 
conduction in a device [64]. Moreover, because of elements like 
tensile force or chemical cytotoxicity from fabrication materials 
[11] cell viability in a chip may be unstable. A microfluidic system’s 
usefulness and lifespan may be hindered as a result.

Since in vitro imaging enables better understand in changes in 
cell morphology and size, it is a helpful method for assessing ageing 
in cell cultures [66]. However, when it comes to researching ageing 
in the context of neurodegenerative disorders, it has a number of 
drawbacks. For instance, the endosome and cell structure in the 
central nervous system are not replicated by in vitro models [67]. 

They are also unable to appropriately detect DNA methylation 
alterations linked to senescence or measure the cell product [66]. 
They also have a weak understanding of age-sensitive injuries [68]. 
Moreover, they are unable to accurately represent the uncertainty 
of in vivo immunosurveillance [68].

DNA methylation is a phenomenon that has been linked to ageing 
and disorders that are related to getting older. Age-related disorders 
and ageing are both associated with changes in DNA methylation 
across the genome, according to studies [69]. Biomarkers of DNA 
methylation may be used to estimate the time till death [69,70].
The use of DNA methylation in the study of ageing does have some 
restrictions, though. For instance, the causes of DNA methylation 
and the relationship between DNA methylation and ageing are 
unclear. Moreover, there is a lack of information regarding the 
intra-individual changes in gene-specific DNA methylation over 
period in a dataset drawn from the community [71]. Also, although 
some evidence suggests that age-dependent DNA methylation 
alterations may be restored by certain interventions, including 
dietary restriction or exercise [70], extensive study is required to 
clarify the function of DNA methylation in ageing and longevity 
[72].

Caloric restriction has been discovered to slow down the 
progression in mice, worms, and flies.Research have demonstrated 
that calorie restriction can affect predictors of lifespan and health 
by altering molecular processes such DNAm [73]. The survey 
of calorie restriction on ageing does have some restrictions, 
though. For instance, research has shown that environmental or 
genetic factors may reduce the effects of calorie restriction [74]. 
Furthermore, it might be challenging to distinguish between the 
effects of caloric restriction on ageing caused by a decrease in 
calories and those caused by other food factors like vitamins and 
minerals. Last but not least, the results of long-term studies on 
humans make it challenging to make generalisations regarding the 
consequences of calorie restriction on human aging [75].

The drawback of microneedling technology in the study of 
ageing is that not all skin types may benefit from it, and if performed 
improperly, it can have negative effects [76,77]. Typically, 0.5 mm 
or 1.0 mm needles are applied in microneedling strategies to 
handle wrinkles and ageing skin, that may not be appropriate for 
deeper wrinkles or more severe age indications [76]. Moreover, a 
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number of variables, including age, skin type, and needle geometry, 
can affect effective microneedling treatments [78,79]. Thus, it’s 
crucial to speak with a doctor before beginning any microneedling 
treatments to make sure they’re secure and suitable for the 
patient’s particular requirements.

Conclusion

In this venture of understanding an unfolding the chapters 
of longevity of human life span, the knowledge of genetic loss 
transforming the cellular lifespan provide us significant hints on 
modulating life style to attain healthy life span. In this review, 
we try to highlight various genes from various organisms which 
provide the valuable clues on the basis of human ageing. In this 
article various genes and mechanism has been discussed through 
which we can get better understanding about the plants defence 
mechanism against ageing. This knowledge could help us to develop 
new methodologies which proves to be beneficial for human ageing 
and its consequences.

Along with, genes responsible for ageing, we also focused 
on the new tools and techniques which enables the detection 
or modulation of gene responsible for ageing. Though in these 
techniques there are numerous loop holes which need to be 
rectified through advanced strategies to prevent the coarse 
consequences of ageing.
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