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13ENDOCRINE PATHOLOGY

Although some ancient cultures noted bio
logical observations grounded in endocrine 
function, modern understanding of endo

cient Egyptian and Chinese civilizations cas
trated (removal of the testicles) a servile class 

but the connection of this behavior to testos

the seventeenth and eighteenth centuries by 

the thyroid secreted important substances into 
the bloodstream. Some decades later, Theophile 

influenced functions of other body parts. 

left to develop normally and used compara

changed endocrinology. He transplanted 

adult combs or feathers. But the chickens, 

periment revealed that hormones that could 

function correctly in the body and that hor
mones did, in fact, it travels freely in the cir
culation.

named Addison’s disease (AD). AD patients 

gen transport throughout the body. At au
topsy, each of the patients Addison studied 

CHAPTER

1 INTRODUCTION
ANATOMY, PHYSIOPATHOLOGY
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14 SEVERINO REY NODAR

This disease can be controlled today if it is 
detected early.

The endocrine system refers to the collec
tion of glands of an organism that secrete 
hormones directly into the circulatory system 

The phenomenon of biochemical processes’ 
serving to regulate distant tissues by means 
of secretions directly into the circulatory sys
tem is called endocrine signaling. The major 
endocrine glands include the pineal gland, 
pituitary gland, pancreas, ovaries, testes, thy
roid gland, parathyroid gland, and adrenal 
glands. The endocrine system is in contrast 

internally, using the bloodstream, unlike the 

to the outside of the body using ducts. 

The endocrine system is an information sig
nal system like the nervous system, yet its ef

tiate, and prolonged in their response, lasting 

system sends information very quickly, and 

In vertebrates, the hypothalamus is the neural 
control center for all endocrine systems. Endo
crine diseases are common and usually occur 

hormones.

The endocrine system includes all the glands 
of the body and the hormones produced by 
these glands. The glands are directly con
trolled by stimulation of the nervous system, 

and hormones produced by other glands. 
By regulating the functions of organs in the 
body, these glands help to maintain the body’s 
homeostasis. Cellular metabolism, reproduc

homeostasis. Heart rate and digestion are 
among the many processes regulated by the 
actions of hormones.

The neuroendocrine system consists of cells 

nerve cells. Neuroendocrine cells are found 
throughout the body in organs, such as the 
lungs and gastrointestinal tract, and per

through the gastrointestinal tract.

The endocrine system is the collection of 
glands that produce hormones that regulate 

and mood, among other things.

nis,» meaning to secrete, according to Health 
Mentor Online. In general, a gland selects 
and removes materials from the blood, pro

Libro Severino 001-066 A.indd   14 21/9/18   16:33



15ENDOCRINE PATHOLOGY

endocrine system affects almost every organ 
and cell in the body.

The endocrine system helps in controlling 

body systems)

Although the hormones circulate through
out the body, each type of hormone is target

docrine system gets some help from organs 
such as the kidney, liver, heart and gonads, 

such as erythropoietin and renin.

Anatomy of the Endocrine system
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16 SEVERINO REY NODAR

Hypothalamus

The hypothalamus is one of the most evolu
tionarily conserved and essential regions of 
the mammalian brain. Indeed, the hypothala

mammals to maintain homeostasis, and its 
(9)

The hypothalamus is a part of the brain lo
cated superior and anterior to the brain stem 
and inferior to the thalamus. It serves many 
different functions in the nervous system and 
is also responsible for the direct control of 
the endocrine system through the pituitary 
gland. The hypothalamus plays a key role in 
the regulation of endocrine (pituitary func
tion), metabolic (food intake, energy balance, 

tions. Diseases involving the hypothalamus 
give rise to varying associations of endocrine, 
metabolic, neurologic, and other systemic 
signs and symptoms.

Causes of hypothalamic dysfunction include 

det Biedl syndromes, neoplastic lesions (e.g., 
craniopharyngioma) or systemic hematologic 
disorders such as sarcoidosis and Langerhans’ 
cell histiocytosis, traumatic, and postirradia
tion brain disorders. The hypothalamus con
tains special cells called neurosecretory cells—
neurons that secrete hormones:

(GHRH)

(GHIH)

Diseases of the hypothalamus comprise tu
mors, inflammatory and infectious diseases, 
and genetic disorders. Tumors found in the 
hypothalamus include craniopharyngioma, 
germinoma, teratoma, meningioma, glioma, 
etc. Some rare tumors that secrete hypotha
lamic hormones and much more rare cases of 
hypothalamic hormone receptor mutations. 
Inflammatory diseases include sarcoidosis, 
histiocytosis, infundibulo neurohypophysitis 
etc. Infectious diseases such as meningitis 

also found in the hypothalamus and neuro
hypophysis. 

Malformations and hamartomas of the hypo
talalmus include Septo-optc dysplasia, a hetero
geneous condition characterized by a variable 
phenotype that include the classical triad of 
abnormalities of midline brain structure, optic 

. The Hypothalamic hamarto-
mas are developmental, non neoplastic mal
formations characterized as a collection of 

tuber cinerum, or mammillary bodies. The 
most common symptoms are gelastic seizures 
characterized by spontaneous laughing, gig
gling and/ or smirking, or daacrystic seizures 
characterized by crying or grunting.
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17ENDOCRINE PATHOLOGY

Hypothalamic diseases cause a variety of 
symptoms and signs, depending on the site 

malities (hypogonadism or precocious pu

metabolism (diabetes insipidus, hyperna
tremia or hyponatremia), hypofunction of 
anterior pituitary, psychic disturbance, ab
normalities in appetite (hyperphagia and 

dysregulation, sleep disorders (e.g., narco
lepsy), and sphincter disturbances. Diseases 
related to diabetes insipidus, hypogonad
ism, obesity and abnormal appetite, and the 
sleep disorder (narcolepsy) are described in 
later sections. 

Destructive lesions of the pituitary stalk cause 
diabetes insipidus and hypofunction of anteri

rupture after head injury, surgical transection, 
tumor, and granuloma. Diabetes insipidus de

stalk has been sectioned. If the stalk is cut at 
the level close to the hypothalamus, diabetes 

The sellar region is the site of different path
ological entities arising from the pituitary 
and adjacent anatomical structures, includ
ing the brain, blood vessels, nerves and me
ninges. The surgical pathology of this area 

plastic lesions, including pituitary adenoma 
and carcinoma, craniopharyngioma, neu
rological neoplasms, germ cell tumors and 

neoplastic lesions such as cysts, hyperplasia 
and inflammatory lesions. Among all these 
entities, primary pituitary adenomas are the 
most common.

Pituitary Gland

connected to the inferior portion of the hy
pothalamus of the brain. The pituitary gland 
is surrounded by many blood vessels to carry 
the hormones it releases throughout the body. 
Situated in a small depression in the sphenoid 
bone called the sella turcica, the pituitary gland 

structures: the posterior and anterior pituitary 
glands. 

Posterior Pituitary: The posterior pituitary 
gland is not glandular tissue at all, but ner
vous tissue instead. The posterior pituitary is a 

the hypothalamus that are stored and released 
by the posterior pituitary: 

during childbirth and the release of milk 
during breastfeeding. 
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Diseases Due to the Dysfunction 
in Vasopressin Secretion

Diabetes insipidus is a disease character
ized by polydipsia and polyuria. Diabetes 

of vasopressin in the hypothalamus (neu
rogenic or central diabetes insipidus) or 

renal tubular cells (nephrogenic diabetes 
insipidus).

three categories, familial, secondary, and idio
pathic, according to the causes. Familial diabe
tes insipidus is a very rare disorder and is char
acterized by autosomal dominant inheritance.

Secondary diabetes insipidus is caused by tu

trative processes and trauma that damage the 

mors and inflammatory diseases in the hypo
thalamus and neurohypophysis are described 

Wolfram Syndrome

dent diabetes mellitus, progressive optic 

atrophy, sensorineural deafness, and diabe

(Diabetes Insipidus, Diabetes Mellitus, Op
tic Atrophy, and Deafness). Patients pres

insipidus and sensorineural deafness in the 

early in the third decade, and multiple neuro
logical abnormalities early in the fourth de
cade. Central diabetes insipidus occurred in 

protein and localizes in the endoplasmic 

brain, including hippocampus, amygdaloid, 

of neurological manifestations and central 
diabetes insipidus. Although the relation

hypofunction of hypothalamic vasopressin 

mic reticulum stress and caused pancreatic 

progression and increased apoptosis.

Nephrogenic diabetes insipidus is a heredi
tary disorder characterized by the inability of 
the kidney to concentrate urine in response to 
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19ENDOCRINE PATHOLOGY

arginine vasopressin. This disease is caused by 

recessive trait).

by activation of adenylate cyclase in the dis
tal parts of the nephron. In most cases, con

chromosome. Rosenthal et al. reported a pa
tient of congenital nephrogenic diabetes in

a frame shift and premature termination of 
translation in the third intracellular loop of the 
receptor protein.

lecting tubules stimulates adenylate cyclase via 
the stimulatory G protein (Gs) and promotes 

into the luminal surface of these cells. There 

ter channel in renal collecting ducts.

mal recessive inheritance is caused by com
pound heterozygote or homozygosity for 

Anterior Pituitary: The anterior pituitary 
gland is the true glandular part of the pi
tuitary gland. The function of the anterior 

pituitary gland is controlled by the releasing 
and inhibiting hormones of the hypothala

portant hormones: 

its name suggests, is a tropic hormone 
responsible for the stimulation of the 
thyroid gland.

part of the adrenal gland, to produce its 
hormones.

stimulates the follicle cells of the gonads 
to produce gametes—ova in females and 
sperm in males.

estrogens in females and testosterone in 
males.

many target cells throughout the body by 

production.

the mammary glands of the breast to 
produce milk.

Pineal Gland

mass of glandular tissue found just posteri
or to the thalamus of the brain. The pineal 
gland produces the hormone melatonin that 
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of the pineal gland is inhibited by stimula
tion from the photoreceptors of the retina. 
This light sensitivity causes melatonin to 

Increased melatonin production causes hu

pineal gland is active.

Thyroid Gland

around the lateral sides of the trachea. The 
thyroid gland produces three major hor
mones: 

levels in the blood rise above a certain set 
point. Calcitonin functions to reduce the 
concentration of calcium ions in the blood 
by aiding the absorption of calcium into the 

to increased cellular activity and energy usage 
in the body.

Parathyroid Glands

The parathyroid glands are four  small masses 
of glandular tissue found on the posterior side 

of the thyroid gland. The parathyroid glands 
produce the hormone, parathyroid hormone 

meostasis. PTH is released from the para

ions into the bloodstream. PTH also triggers 

of the blood back into the bloodstream so that 
it is conserved.

Adrenal Glands

The adrenal glands are a pair of roughly tri
angular glands found immediately superior 
to the kidneys. The adrenal glands are each 

and inner adrenal medulla.

many cortical hormones, in three classes: gluco
corticoids, mineralocorticoids, and androgens. 

teins and lipids to produce glucose. Glu
cocorticoids also function to reduce in
flammation and immune response.

are a group of hormones that help to regulate 
the concentration of mineral ions in the body.
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Causes of Hypothalamic Dysfunction

malformations 

callosum

ventricle

hemorrhage

hypopituitarism tumors

ventricle 

multiforme

syndrome

syndrome
tuberculosis

malformation
insipidus 

syndrome
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