
NUTRITIONAL DISEASES



Malnutrition

• In primary malnutrition, one or all of diet 
components are missing. 

• In secondary, or conditioned, malnutrition, the 
supply of nutrients is adequate, but 
malnutrition results from:

• nutrient malabsorption, 

• impaired nutrient utilization or storage, 

• excess nutrient losses

• increased need for nutrients. 



The causes of secondary malnutrition: 

GI diseases. 

Chronic wasting diseases.

Acute critical illness.



Some common causes of dietary insufficiencies 
are:

1. Poverty. 

2. Ignorance:

Iron deficiency often develops in infants fed
exclusively artificial milk diets.

Polished rice used as the mainstay of a diet
may lack adequate amounts of thiamine.

Iodine is often lacking from food and water in
regions removed from the oceans, unless
supplementation is provided.



3. Chronic alcoholism. 

4. Acute and chronic illnesses. 

5. Self-imposed dietary restriction.

6. Other causes.

Additional causes of malnutrition:

GI diseases. 

Acquired and inherited malabsorption
syndromes. 

Specific drug therapies (which block uptake or 
utilization of particular nutrients).

Total parenteral nutrition.



PEM
PEM presents as a range of clinical

syndromes, all characterized by a dietary
intake of protein and calories inadequate to
meet the body's needs.

The two ends of the spectrum of syndromes
are known as marasmus and kwashiorkor.



There are two protein compartments in the 
body: 

The somatic compartment, represented by 
proteins in skeletal muscles (affected more 
severely in marasmus)

The visceral compartment, represented by 
protein stores in the visceral organs, primarily 
the liver (affected more severely in 
kwashiorkor



A child whose weight falls to less than 80% of 
normal is considered malnourished.

A child is considered to have marasmus when
weight level falls to 60% of normal for sex,
height, and age.



A marasmic child suffers:

• Growth retardation and loss of muscle. 

o The loss of muscle mass results from
catabolism and depletion of the somatic
protein compartment.

o This seems to be an adaptive response that
provides the body with amino acids as a
source of energy.



• The visceral protein compartment is depleted
only marginally, and hence serum albumin
levels are either normal or only slightly
reduced.

In addition to muscle proteins, subcutaneous 
fat is also mobilized and used as fuel. 



With such losses of muscle and subcutaneous
fat, the extremities are emaciated; by
comparison, the head appears too large for
the body.

Anemia and manifestations of multivitamin
deficiencies are present, and there is evidence
of immune deficiency, particularly T-cell-
mediated immunity.

Hence, concurrent infections are usually
present.



• Kwashiorkor occurs when protein deprivation is
relatively greater than the reduction in total calories.

1. This is the most common form of PEM seen in african
children who have been weaned too early and 
subsequently fed, almost exclusively, a carbohydrate 
diet. 

2. Less severe forms may occur worldwide in persons 
with chronic diarrheal states in which protein is not 
absorbed.

3. In those with chronic protein loss (e.g., protein-losing 
enteropathies, the nephrotic syndrome, or extensive 
burns). 

4. Cases of kwashiorkor resulting from replacement of 
milk by rice-based beverages have been reported in 
the United States.



• In kwashiorkor, marked protein deprivation is
associated with severe loss of the visceral
protein compartment, and the resultant
hypoalbuminemia gives rise to generalized or
dependent edema.

• The weight of children with severe
kwashiorkor is typically 60% to 80% of normal.

• In contrast to marasmus, there is relative
sparing of subcutaneous fat and muscle mass.



Vitamin Deficiencies

Primary (dietary in origin) or 

Secondary (because of:

1. Disturbances in intestinal absorption. 

2. Transport in the blood. 

3. Tissue storage.

4. Metabolic conversion. 



Vitamin A

• Functions

1. Maintaining normal vision in reduced light.

2. Potentiating the differentiation of specialized
epithelial cells, mainly mucus-secreting cells.

3. Enhancing immunity to infections,
particularly in children with measles.



• Deficiency States

1. Impaired vision (night blindness). 

2. Persistent deficiency gives rise to a series of 
changes involving epithelial metaplasia and 
keratization. 



• The most devastating changes occur in the
eyes and are referred to as xerophthalmia
(dry eye).

First, there is dryness of the conjunctiva
(xerosis conjunctivae) as the normal
lachrymal and mucus-secreting epithelium is
replaced by keratinized epithelium.

This is followed by buildup of keratin debris in
small opaque plaques (Bitot spots).

Eventually, erosion of the roughened corneal
surface with softening and destruction of the
cornea (keratomalacia) and total blindness.



3. The epithelium lining the upper respiratory
passage and urinary tract is replaced by
keratinizing squamous cells (squamous
metaplasia).

 Pulmonary infections

 Renal and urinary bladder stones. 

4. Immune deficiency. 



Vitamin D
• Function: The maintenance of normal plasma 

levels of calcium and phosphorus. 
• Deficiency States
Rickets in growing children.
Osteomalacia in adults. 
Causes:
1. Diets deficient in calcium and vitamin D. 
2. More important is limited exposure to sunlight. 
3. Renal disorders.
4. Malabsorption disorders. 



• A deficiency of vitamin D tends to cause
hypocalcemia, which causes increased PTH
production is increased, leading to:

1. Activates renal α1-hydroxylase, thus
increasing the amount of active vitamin D
and calcium absorption.

2. Mobilizes calcium from bone.

3. Decreases renal calcium excretion.

4. Increases renal excretion of phosphate.



• Thus, the serum level of calcium is restored to
near normal, but hypophosphatemia persists,
and so mineralization of bone is impaired or
there is high bone turnover.



Vitamin C (Ascorbic Acid )

• A deficiency of vitamin C leads to:

• Scurvy, characterized principally by bone
disease in growing children and by
hemorrhages and healing defects in both
children and adults.



• Function:

The most important function of vitamin C is
the activation of enzymes involved in
hydroxylation of procollagen.

Inadequately hydroxylated pro-collagen
cannot acquire a stable helical configuration
and cannot be adequately cross-linked, so it is
poorly secreted from the fibroblasts.

Those molecules that are secreted lack tensile
strength, are more soluble, and are more
vulnerable to enzymatic degradation.



Collagen, which normally has the highest
content of hydroxyproline, is most affected,
particularly in blood vessels, accounting for
the predisposition to hemorrhages in scurvy.



Obesity

• It is defined as a state of increased body 
weight, due to adipose tissue accumulation, 
that is of sufficient magnitude to produce 
adverse health effects. 



Measurements of  fat accumulation:

Body mass index (BMI) = (weight in
kilograms)/(height in meters)2

Skin fold measurements

Various body circumferences, particularly the
ratio of the waist-to-hip circumference.



• Central, or visceral, obesity, in which fat
accumulates in the trunk and in the
abdominal cavity (in the mesentery and
around viscera), is associated with a much
higher risk for several diseases than is excess
accumulation of fat diffusely in subcutaneous
tissue.



Consequences of Obesity

Increases the risk for a number of conditions,
including diabetes, hypertension,
hypertriglyceridemia, and is associated with
low HDL cholesterol, which are major risk
factors for coronary artery disease.

Obesity is associated with insulin resistance
and hyperinsulinemia, important features of
type 2 diabetes, and weight loss is associated
with improvement .



• Obesity, dyslipidemia, hypertension, and
insulin resistance are components of a
condition known as metabolic syndrome,
which predisposes to cardiovascular disease
and type 2 diabetes.



Nonalcoholic steatohepatitis is commonly 
associated with obesity and type 2 diabetes. 

Gallstone is six times more common in obese 
than in lean subjects. 

Hypoventilation syndrome is a constellation 
of respiratory abnormalities in very obese 
persons. 

Osteoarthritis. 

Obesity increases the risk of ischemic stroke.



• Diet and Cancer

 The content of exogenous carcinogens (aflatoxin is an 
important factor in the development of hepatocellular
carcinomas in parts of Asia and Africa).

 The endogenous synthesis of carcinogens from dietary 
components (Nitrosamines and nitrosamides ).

 The lack of protective factors.



• High animal fat intake combined with low
fiber intake has been implicated in the
causation of colon cancer.

• High fat intake increases the level of bile acids
in the gut, which in turn modifies intestinal
flora, favoring the growth of microaerophilic
bacteria.

• The bile acids or bile acid metabolites
produced by these bacteria might serve as
carcinogens or promoters.



• The protective effect of a high-fiber diet might
relate to:

1. Increased stool bulk and decreased transit
time, which decreases the exposure of
mucosa to putative offenders.

2. The capacity of certain fibers to bind
carcinogens and thereby protect the mucosa.

• As already mentioned, retinoic acid promotes
epithelial differentiation and is believed to
reverse squamous metaplasia.


