Thyroid Physiology

By Eric Berg DC
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HYPOTHALAMUS

Electrical stimulation in the HYPOTHALAMUS c
releasing centerso to rel eas-&LEASINGr mone cal |
HORMONE (TRH). The information is carried through nerve endings in the mid

part of the hypothalamus then transferred to the ANTERIOR pituitary via the

HYPOTHALAMIC -HYPOPHYSIAL PORTAL BLOOD.

T h ehypéthalamus releasing centers 0 are several smal/l nucl e

PITUITARY
TRH directly affectsthe anterior pituitary gland cells to release (stimulate ) the
THYROID -STIMULATING HORMONE (TSH). There is also another hormone
that is released by the hypothalamus that caninhibit and control the anterior
pituitary release of TSH 1 this is called SOMATOSTATIN.
The effects of the TSH are the following:
1. Increases the release of T4 and T3.
2. Increases the release of thyroglobulin (already stored in the sacs of the
thyroid.
3. Increases the activity of the iodine pump.
4. Increases the formation of the thyroid hormones from iodine and
enzymes.
5. Increases the size and number of the thyroid cells.

One of the bestknown stimuli for increasing TRH and TSH is COLD.
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THYROID HORMONES

The thyroid produces and releases T3, B and calcitonin (calcium
metabolism). About 90% of the hormone released is T4 and 10% is T3. T3 is 4x
more potent than T4 but T4 is much more plentiful. T4 can turn into T3 in the
blood to make more T3. Due to the homeostasis of the hormone levels, tie body
can adjust the levels of thyroid hormones by making REVERSE T3 (RT3), which
is formed by taking one iodine molecule from T4. The thyroid gland has a rich
blood supply but not as rich as the adrenal glands. The thyroid hormones are
made from protein and iodine. The number of iodine molecules represent the T3
and T4. These hormones are formed and stored in sacs called thyroglobulin.
This thyroglobulin is made from two things in the cells 7 endoplasmic reticulum
(makes proteins inside the cells, contains enzymes that control glycogen and
detoxifies toxic substances in the cell) and the Golgi apparatus (processes
proteins further, makes carbohydrates and other substance that relate to mucus
production, glandular secretion, filler in between collage n fibers and cells. They
also form the matrix in both cartilage and bone ). Thyroglobulin also contains an
amino acid called tyrosine (precursor of thyroid hormones ).
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Thyroid protein enzymes digest the thyroglobulin molecules and rel ease
T4 and T3 through the capillaries into the blood. 75% of the thyroid hormones
stay in the form of T1 and T2 and never turn into T3 and T4.

An enzyme called DEIODINASE ENZYME is used to help with the
attachment and shift of iodine molecules to diff erent thyroid hormones. It also
helps recycle the iodine molecule to make new thyroid hormones. If this enzyme
is defective or damaged the person becomes iodine deficient.

T3 is four times more potent than T4 in stimulating metabolism and
causing intracellular effects. However T4 is four times longer in duration. But T3
is believed to be the true intracellular hormone.



Upon entering the blood T4 and T3 combine immediately with plasma
(blood) proteins i carrier proteins for thyroid hormones.

Because of the affinity to these blood carrier proteins, the thyroid
hormones are released in to the tissues very slowly.

Upon entering the tissue cells, these hormones again bind with
INTRACELLULAR proteins. Once in the cells, due to the affinity of bi nding with
intracellular proteins the thyroid hormones are again stored to some degree. So
there is a lag time of thyroid effecting metabolism due to these stage process
(from blood to tissue could take 2-3 days).

Within the nucleus of the cells, thyroi d hormones bind like a lock and key
producing their specific effects. Estrogenic disruptors can mimic thyroid
hormones and block them. Endocrine disruptors can also cause mutation to the
receptors and damage the carrier protein.

The effects that the thyroid hormones are the following:

Increases growth in a child.

Increases metabolic rate.

Increases protein synthesis.

Increases the cell rate of RNA synthesis.

Controls at least 100 different intracellular enzymes.

Controls all aspects of carbohydrate metabdism

Increase the size and number of mitochondria

Increases the sodium and potassium through cell membranes, which
increases metabolism and heat.
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Definitions

Hypothyroidism:

This reduced metabolic rate causes overloading of the tissues with itsaoveflhalf
destroyed waste products. Due to the laws of osmosis, water then is drawn into the cell,
causing it to be swollen, boggy and water logged.

The earliest symptoms of hypothyroidism are DRY HAIR AND SKIN, BRITTLE
RIDGED NAILS AND PREMATURE GRAYNG OR FALLING HAIR. As things

progress other symptoms like lack of perspiration, lack of thirst can result. Obesity may
be generalized or localized to the pelvic area and shoulder girth.

Thyroid conditions also involve the other glands like the osaadrenals and pituitary.



Metabolism:
The phenomena of turning food into complex tissue elements and cosaplsances
into the production of energy.

Enzyme:
A catalytic substance formed by living cells that has a specific action of promoting
chemicéchange.

Catalysis:
The process of change in the velocity of a chemical reaction through the presence of a
substance, which apparently remains chemically unaltered throughout the reaction.

Most enzymes work optimally at a temperature of 98.6

The hypdhalamus (via Thyroid Releasing Hormone) stimulates the pituitary (via the
Thyroid Stimulating Hormone) to stimulate the thyroid to produce the precursor or raw
material (T4 thyroxine), which is converted by an enzyme into the active horiinone
(T3).

Theenzyme that converts T4 into T3 in the blood is called5déiodinase
Its main function is to maintain constant levels of T3 in the blood and central nervous
system.

80% of the active thyroid hormone (T3) is produced outside the thyroid gland, in the
periphery of the gland.

This enzyme also converts RT3 into T2

RT3 is used to conserve energy. When the thyroid hormones are in excess, Reverse T3
stores these hormones for a later date.

T4 to T3 conversion is inhibited by stress, no sleep, acute aadicliiness, fasting and
endocrine disruptors.

Wil sonds :Syndr ome
Persistent, maladaptive, strasfated, reversible impairment in the conversion of T4 to
T3. Dr. Wilson recommends T3 instead of T4 therapy.

Graves Disease

A common cause of hyperttoidism caused by antibodies which mimic TSH action on
the thyroid. This is an arionmune condition. Although TSH levels are low, the
thyroid thinks it is being stimulated by TSH (but it is not).



Exophthalmos

Protrusion of the eyeballs as well ataegement of the eye muscles in hyperthyroidism.
This is caused by antibodies against the eyes and eye muscles, not thyroid hormone
levels.

Goiter:
Enlargement of the thyroid gland.

Hashi mot addiis Thyr o

Al so cal | e disebsassamautoimmuoeddsorder resulting in a goiter and
hypothyroidism. I f you | ook below, you <can
They are not only attacking the bacteria but the thyroid tissue as well.



