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Definitions
Aging Senescence

Showing the effects of Loss of power of cell
time division and growth
A process of change Loss of function with
Usually gradual and time, leading to death
spontaneous




Geriatrics
Gerontologist Geriatrician

Essentially concerned Work to promote aging
with senescence, not with as little senensce
aging, per se as possible

Physielogy of aging

A. Theories of aging
B. Demographics of aging
c. Epidemiology of aging

Causal Theories of Aging

1. Good of the Species Theory.
2. Rate of Living Theory
3. Evolutionary Aging Theory.




Mechanistic or Entropic Theories

1. Loose Cannon Theories
2. Weak Link Theories

Body compeosition/conformation
changes with aging

Age Related Changes Conseguence

Decreased height, lean body Changes in
mass and body water pharmacokinetics
Increased body fat

Aging skin

Changes Consequences

Flattening of dermo - Skin tears
epidermal junction Pressure sores
Thin, fragile, wrinkled

skin




Aging skin/hair

Changes

Capillary fragility
Decreased subcutaneous fat
Decreased DHEA

Hair follicles produce less
melanin

Decreased response to pain
sensation and temperature
Atrophy of sweat glands
Cumulative UV damage

Conseguences

Senile purpura
Balding

Gray/white hair

“The older the colder
Dry skin

Actinic keratoses

Aging

Alterations in Macromolecules

Aging eye

Changes

Loss of elasticity of lens
Increased density of lens

Conseguences

Presbyopia
Cataracts




Aging eye
Glaucoma Macular degeneration

Change in agueous kinetics

Aging eye

Changes Conseguences
Falls and accidents
Decreased pupillary
size
Sluggish light reflex
Increased glare
sensitivity
Decreased color vision

Aging

Free Radical Theory:




Aging mouth and teeth

Changes Conseguences

Resorption of gum Periodontal disease
and tissue and loss of teeth
surrounding teeth Poor taste sensation

and mandibular bone .

. Decreased appetite
Loss of lingual "
papillae Malnutrition and

: weight loss
Decreased saliva >
production Xerostomia

Aging mouth and teeth




Aging olfactory sense

Change Conseguences

Atrophy of olfactory Dysgeusia
bulbs Loss of appetite
Weight loss

Aging

Altered Protein Turnover




Aging ears

Changes

Atrophy of cochlear
hair cells
Degenerative
changes of the
ossicles

Decrease in cerumen
glands

Loss of auditory
neurons

Conseguences

Presbycusis
Increased obstruction of
the eustachian tube

Decreased pitch
discrimination

Aging ears

Changes

Loss of elasticity in
aorta and large
arteries
Calcification and
sclerosis of heart
valves

Loss of cells at the
SA and AV nodes
Decreased
baroreceptor reflex
activity

Reduction in number
of adrenergic
receptors

Aging cardiovascular system

Conseguences

Predominantly systolic
hypertension

Increased systemic
vascular resistance
Valvular stenosis
Conduction
abnormalities
Orthostatic hypotension
Decreased hemodynamic
response to
stress/medications
Decreased heart
rate/cardiac output

Left ventricular
hypertrophy:




Aging cardiovascular

system

Aging respiratory system

Changes

Decrease in number of
functional alveoli

Decrease in PaO2

Decrease in elasticity/recoil
Decreased maximum breathing
capacity/vital capacity
Increased residual volume
Calcification of costal cartilages
Ciliary epithelial atrophy

Conseguences

Incomplete lung expansion
Decreased exercise
tolerance

Decreased cough reflex

Increased susceptibility to
pulmonary infections




Aging sleep patterns

Changes Conseguences

Delayed sleep onset Fatigue
Fragmented sleep

Early -morning awakening
Decreased time in stages 3
and 4

Decreased
concentration

Aging

Genetic Theories

Aging nervous system

Changes

Decreased brain
weight, cerebral
blood flow, memory
Alteration in CNS
neurotransmitters
Decreased vibratory:
sense

Conseguences

Drug toxicities,
delirium

Altered mood
Decreased IQ scores

“Benign senile
forgetfulness ”

Increased postural
instability

Altered gait

Falls, accidents
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Aging musculoskeletal system

Changes Conseguences

Muscle loss Decreased strength

Sarcopenia Osteoporosis

Bone mineral density loss Functional decline

Osteoarthritis Symptomatic arthritis
Eractures

Sarcopenia

Osteoporosis
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Aging

Glycosylation Theories

Aging hematologic system
Changes Consequences

Decreased bone marrow Predisposition for anemia
cellularity Altered immunity
Decreased hematopoietic

functional reserve

Decreased lymphocyte

production

Aging

Organ System Theory.
Pacemaker Theory

Neuroendocrine system
Immune system
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Aging endocrine system

Changes

Decreased

triiodothyronine(T ;) and
thyroxine(T ,) production

Impaired glucose
tolerance

Increased insulin
resistance
Decreased estrogen
Decreased growth
hoermone production

Conseguences

Hypothyroidism
Diabetes mellitus
Menopause,
predisposition to
osteoporosis and
coronary artery disease

rogen deficiency.

Aging immune system
Changes

Invelution of thymus
Decreased T cell function

Decreased antibody
production:

Increased autoantibodies

Conseguences

Predisposition to
infections and
malignancies
Predisposition to
autoimmune disorders
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Aging gastrointestinal system

Ch Conseguences

Altered esophageal Predisposition to

motility aspiration

Decreased gastric HCL Delayed gastric emptying
production time

Diminished colonic Osteoporosis

leillis% Constipation

Decreased calcium Altered pharmacokinetics
absorption Increased prevalence of
Decreased hepatic lactose intolerance
biotransformation

Decreased hepatic

albumin synthesis

Aging renal system
Changes Consequences

Progressive loss of renal Alteration in drug
mass pharmacokinetics
Decrease in renal blood flow Decrease in creatinine
Decreased tubular function clearance*
Predisposition to
dehydration

Creatinine clearance = (140-age) x Body wt.(kg) / (7 2x Serum
creatinine) (Multiply result by 0.85 for female)

*Creatinine levels may decline secondary to decrease  d muscle mass, independ
of actual renal function




Aging genitourinary system

Changes Consequences

Decreased bladder Urinary incontinence
capacity Urethral obstruction
Enlarged prostate Pruritis , dyspareunia
gland

Alterations in pelvic

support

Diminished vaginal

and cervical

secretions

Changes in major systems with age




Demographics oft Aging
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The Life of the Cell
Oxygen — Glucose

The Death of the Cell

FUNCTION

HOMEOSTENOSIS
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