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The endocrine system is made up of a number of organs called glands, which secrete 
chemicals called hormones. Hormones are messengers that travel throughout the body to 
other organs, affecting other processes and pathways. One of the pathways influenced by 
hormones is the metabolic pathway, which involves building and breaking down many of the 
molecules that the body uses, consumes, and produces. The endocrine system is involved 
somehow in nearly every internal process, from digestion to growth to the balance of fluids 
and nutrients in the body.

Metabolic Disorders
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Diabetes
Our bodies need a hormone called insulin to help bring sugar into our cells, where it is converted 
into energy. Diabetics’ bodies either do not produce or do not properly use insulin, and so  
sugars build up in their blood. This means that the cells aren’t getting the fuel they need to 
produce energy. If left unchecked, diabetes can lead to stroke, cardiovascular disorders,  
blindness, kidney failure, amputations, and nerve damage. In severe situations, a person can  
fall into a diabetic coma, known as diabetic ketoacidosis. 
 There are three main types of diabetes, which together affect about 18.2 million Americans. 
Type I diabetes is actually an autoimmune disease; that is, the immune system turns on the  
body’s own cells. In Type I diabetes, the insulin producing beta cells in the pancreas are attacked,  
so that insulin is no longer produced (either at all, or in large enough quantities). Doctors are  
not yet sure exactly what causes people to develop Type I diabetes, though the environment, 
genetics, and certain viruses may be factors. Most people with diabetes have Type II, which is 
associated with being overweight, inactivity, older age, history of gestational diabetes (the third 
type), ethnicity, and a family history of diabetes. In Type II diabetes, insulin is at first produced  
at normal levels, but the body’s cells are “resistant” to the insulin and do not use it correctly. 
Eventually insulin production will decrease as well. The third main type of diabetes is gestational 
diabetes, which only occurs during pregnancy and appears to be associated with ethnicity  
and family history. Only about 135,000 people have gestational diabetes at any given time.  
It is most likely caused by increased hormone levels, which create an insulin resistance similar  
to that in type II diabetes.

Fibroadenoma
Fibroadenomas are small lumps that are found in the breast. They are tumors, but they are 
benign—that means they are not cancerous! (A tumor is just abnormal tissue growth;  
tumors can either be malignant, meaning cancerous, or benign, meaning not cancerous.)  
Fibroadenomas are actually the most common type of benign growths in the breast. Made up  
of mostly glandular (or relating to gland) tissue, fibroadenomas are thought to be caused by 
sensitivity to or excess of hormones called estrogen. They are generally painless, feel firm or 
slightly rubbery, and moveable within the breast. However, they can become larger (up to 4cm, 
about the size of a golf ball), and at this point can be painful and visible. There’s also a small 
chance that they can become cancerous at some point. For these reasons, women sometimes  
opt to have the lumps removed, especially if they’ve grown or changed shape.

Growth Hormone Deficiency (GHD)
Not all short children have a medical problem. However, for some (about 10-15,000 children),  
their abnormally slow development is caused by a deficiency of growth hormone. This is a  
protein produced in the pituitary gland, which is located just behind the eyes on the bottom of  
the brain. Sometimes other pituitary hormones are missing as well, leading to hypopituitarism  
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(or panhypopituitarism, if all of the pituitary hormones are lacking). GHD may be congenital, 
meaning that it results from abnormal development before the child is born. It can also be 
caused by an injury or, more commonly, a tumor; later onset of GHD (this can even occur in 
adults, though it is rare) is usually attributed to tumors.
 Growth hormone is necessary for normal development of bones, muscles, and fatty 
tissues. GHD not only causes children to be small for their age, but to have younger looking 
appearances; however, intellectual development is completely normal. Adults may also develop 
GHD, but since they have already finished growing it is harder to detect. Adults with GHD will 
develop fat around their abdomens, and have weakened muscles and bones. 

Cortisol Deficiencies
Cortisol is a hormone produced by the adrenal glands (which are located just above the kidneys). 
It affects almost every organ in the body and is therefore tightly regulated. Two diseases that 
result in decreased cortisol levels are Addison’s disease and congenital adrenal hyperplasia 
(CAH), both of which are quire rare but can have serious detrimental consequences. 
 One of cortisol’s major functions is maintaining the balance between salt and water in 
the body. In Addison’s disease, symptoms are fatigue, weakness, loss of appetite, potentially 
nausea, diarrhea, and vomiting, and low blood pressure—all as a result of the body losing too 
many salts. Often the disease goes undiagnosed because the symptoms are mild or develop 
slowly; only 1 in 100,000 Americans are diagnose as having the disease. An illness or accident 
can bring on an “addisonion crisis,” during which the symptoms become severe; if not treated, 
the crisis can be deadly.
 Children born with CAH (especially salt-losing CAH, the most severe and common form) 
display similar symptoms to Addison’s disease (vomiting and dehydration), as well as cardiac 
issues; CAH can be fatal within 1-6 weeks of birth if left untreated. Another of cortisol’s roles 
is helping to moderate androgen levels—male sex hormones which play a major part in the 
development of male characteristics. Girls with CAH are born with ambiguous genitalia  
(that is, their genitals often appear both male and female) and develop masculine characteristics 
(such as a deeper voice and facial hair). Boys with CAH appear normal at birth, but because  
of the increased androgen levels can appear to enter puberty at 2-3 years of age.

Hormone replacement therapy is the most effective treatment for both of these disorders.

Mucopolysaccharidosis Diseases
Mucopolysaccharidosis diseases (as a group, referred to as Mucopolysaccharidoses, or MPS) are 
fairly rare but can be devastating. Lysosomes are the structures in cells which contain enzymes 
(or special proteins) that break down cellular waste products such as certain carbohydrates and 
fats. People with MPS have defective or deficient lysosomal enzymes, resulting in a build-up of 
those carbohydrates the lysosomes are intended to break down. They can build up in any cell in 
the body, damaging tissues and organs.
 There are different types of MPS, depending on which enzymes are lacking or malfunctioning. 
Each type is expressed differently, with different physical and mental consequences ranging 
from severe mental retardation, to enlarged organs, to abnormal bone growth and dwarfism. 
For the most part, MPS are genetically inherited, and require both parents to carry the gene to 
pass it on—still resulting in only a 25 percent chance that a child will inherit the disease.

Vitamin B-12 deficiency
Vitamin B-12 is necessary for the health of our nerve cells and red blood cells, and to make 
DNA. There are a few disorders that can result in a person not absorbing enough Vitamin  
B-12 from the food they eat; because this vitamin is so vital, it’s important for anyone with such 
a deficiency to supplement their Vitamin B-12 intake. Otherwise, a person can become weak 
and anemic (when a person’s red blood cells aren’t delivering oxygen to the body’s organs 
effectively), and nerve damage is likely to occur.
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