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Introduction

If it hclps, thgroid function and testing is hard
for everyone ~ clinical scientists, Phgsicians,
rcscarchcrs, etc. 50 dont feel left out.
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What dogs the thyroid do and is it important?

SI'xort answers: a lot and oh my, yes.

T§ and T4~ control the basal metabolic rate (energg).
Control of f)oc’g tcmPcrature
Pulse rate, cardiac output and other cardiac functions

(Glucose metabolism, fat metabolism, Protcin dcgradation in tissues
such as muscles and

Brain function (alertness, Forgctfu]ncss, balance, decision making,
levels of concentration, etc.)

Growtl': in children; changc in bone clcnsitg in adults

anc! more
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flow dogs it do this

lt makes and stores to be released on demand
three major comPounds

Triiodothgroninc 13
Tctraiodothgroninc thgroxincorT‘i~

Ca]citonin (not going to mention again)
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fow

The thgroid hormones use iodine in their sgnthcsis. Thisis the
on]g Placc of important iodine concentration.

lodine is found in

fish (such as cod and tuna), seaweed,
shrimp and other seafood, enriched pasta
Dair3 Products (mi"(, eggs, etc.) beef

PBread made with iodized salt iodized salt

Absorbed in the GI tract and stored in the thgroid
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otegp 3

A complicatcd feedback looP

Thc brain make a hormone called thyrotropin rclcasing

factor (T RH) T his stimulates the Pituitary gland.

The Pituitar land them makes the t]')groicl stimulating
hormone ﬂ_g ). This tells the thyroicl to make and
release T§ and T‘h
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Thyroid function

Other Brain Centers TRH — made in the brain in response

(=g oobd =xpo sure)

Lebel . tonerve signals (think cold/hot
Ml - AN tcmPcraturcs).
® Stimulates
Pituimry fs‘“ 1 TSH - madein the Pituitarg gland
® stimulates
Thyroid Tl-q;;'md d d . h 11 'd
siand | Hormanes J T'3 an T+~ made in the thyroi

target cells throug hout body
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TRH versus TéH versus T, and T,

TRH rcsPonds to both the internal (cx., cher, dicting,
emotional stress, imqammation, etc.) and external
(tcml:)craturc, stress, changc in ltistylc) environments

T S stimulates the Procluction of Ta and T, until the
need is met and then shut off.

If the need is not met (because the thyroicl is not rcsPoncling
for some reason), then there is anincreasein | 5
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Testing for most common situations

TRH tcsting IS usua"g not done.

‘Too low a concentration
‘Too difficult to interPrct due to external issues

TSH testing is most often done
‘Dircct rclationship with thgroid control
‘Can be usedin diagnosis ad in monitoring thcrapg

T‘l— and T} testing (comcs in two forms free and EouncD
Are most important in diagnosis

‘But, %59 themselves, cannot discern if the Problcm resides in the

mPn thyroi orin the Pituitarg (lack of TSH Production)
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Testing for most common situations

TgPical
o1 TS causes T, and T,
ol TS causes V1, and
T,
HgPerthgroid

oLl TSH no TSH control TT5 and T,

ngoth roid
) SH no response ~LT} and »LTAr
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Are there other weird situations?

Sure

Fituitarg disease (source of T SH) can suppress TSH soitlooks
as if the thgroicl is not working when itis simplg not being stimulated.

VTSH  causes VT, and 4T,

Medication such as some c]o!:)aminc stimulating agents or cranial
radiation can suppress TRH. Since we don’t test for this, this
determination rcquircs a Phgsician to intcrprct

 TRHcauses VTS causes ~LT§ and VT,
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Are there other weird situations?

Sure

[Flormones

Need a binc’ing Protcin to store the comPound

Need another binc’ing Protcin to carry the hormone to the
dcsignatcd sites of action.

Need corrcctlg constructed binding sites on the target cells

I{: any of these do not work corrcctlg, then there are can too
much or too little hormone action at the cell level.

[f there is a f:)incling Protcin Proialcm, can test for {:rcc-r3 & T+

mPn Ancl this list can go on.
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Are there other weird situations?

Most hormones need storage and carrier Protcins.

T he major Protcin that stores the inactive | 3 and the more active | 4 is
called t 3roxin~1>incling globulin

Gilobulins are antigenic so it is Possiblc to to dcvclop antibodies to the
globulin. Hormoncs are made but not active since thcy are bound to damagcd

THhG. This results is a dcficicncy of T3 and T4 and causes an increase in
TSH.

. Can look a lot like thothgroiﬂism but isn’t.
Indeed the thgroid can be overworked if severe.

TP Gean be increased in liver disease and pregnancy.
e Can look a lot like thcrthgroidism
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Are there other weird situations?

Most hormones need enzymes to be store and
liberated on need. lntchcrcnce with these enzymes can
cause Problcms.

Thyroicl Pcroxiclasc antibodies

o [ashimoto’s Disease - | his is an autoimmune disease and the
most common cause of hgpothyroic]ism.

e (Grave’sDisease - This is also an autoimmune disease and the

most common cause of hgperl:htjroic]ism.
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https://medlineplus.gov/hypothyroidism.html
https://medlineplus.gov/hyperthyroidism.html

The list is very long

Most Phgsicians will check the T 9H on

Paticnt who have other conditions since the
relationship between disease~states and the

abilitg of the TRH, T9H, T3 and T4 to

function corrcctlg IS very sensitive.
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The list is very long

As PcoPlc age, the rclationship between the
Pituitarg and thgroid gland can become
coml:)romiscd 5O as one ages, it is Possiblc to
have a hgpothgroid condition which will enhance
or mask a lot of signs and symptoms seen in
other conditions, causing dclags in diagnosis
and treatment.
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