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Thyroid hormones
3 Sl 5z, ol Mechanism

< 2
They simulate & stimulatcfa7 predominant hormonal functions.
1. T4 is converted peripherally into T3 (by deiodinase) which passes

into cytoplasm & nuclear membrane, then binds to protein receptors

(a & B) in the nucleus to modulate actions of MRNA causing protein
symntnesis forming e€.g. enzymes responsible for various actions.

Biological lag, hours or days.

-Receptors are 110 hormoneﬂr-qrei[iogbs:’\f Pssg% e
inity of T3:T4 = 10: :Ch.;c Lol T3 A

2.1 number & sensitivity of B adrenoceptors — 1sympathetic activity.

3.1 activity of growth hormfo_’r)i, gortisol & PTH. o
4t :am is direct. others are indi ecting other hormones:«
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1. Metabolic: © 143.3 Jose . d

Anabolic in young & small dose and catabolic in adults & large dose.

a. Mzgrl:c_%l ﬁglcal & sexual growth. Directly & via growth h. ML 59 ot £
b metabolic rate, VD, hotness, sweating & w. loss. W’*"{U":’;‘,U’?"“‘“

o
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Hssg 02 ) VI (®
La’]\glucose absorptlc()Dn \Eztake Ret(pfreral dtJ ization & ’fglycogenoIVSIS
Lo lipolysis & \l,cholesterol directly and via B receptors & cortisol.

102 consumption (except in brain) & heat production by stimulation
of Na+/ K+ ATPase. It produces uncoupling of oxidative

phosphorylation, causing decrease ATP (work).

02 consumpt|on @ ATP. (bYheat. 4—4' frp b 0sPh G- e NS
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2. Cardiac : T cardiac properties. Directly & via B receptorsr\\’

3. Nervous: Tremors anmety&msomma Directly& via B Ty
receptors. F TH incremse nervows achidly becowr 11 SHwule f
c hnmacdate s Sjmxp e e bic YYsbom. B recephr>~
w/ B T bone resorption. Directly & via PTH. % 500 b
S
20 77 A4 Adverse effects o
Kixt o b 7 I Lange dune v ATP

Dose - dependent> o4l + e wncomplingy .
Xidat
» Metabolic: Hotness, s gatmg,fever loss of wt. &weaaknezspmupno.%

-

- Cardiac : Palpitation, tachycardia, arrhythmias & angina. -
(z) Nervous : Tremors, anX|ety&|nsomn|a Ls in loag 4evan
(=) Osteoporosis & fractures. '
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Goiter is anatomical (enlarged thyroid gland).

_Hyperthyroidism is physiological (functional), T T4 &T3
activity» 7 metabedic (P horrmonal fanchioa] N Leclts
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ekl hyroid
Thyrotoxicosis is_clinical, according to whether TGl .(t y
growth Ig) or TSI (thyroid stimulating Ig) is predominant.

i.e. goiter and hyperthyroidism in different proportions.
Test: TSH - receptor antibodies (TRAbs).
Initial screening of hypo & hyperthyroidism: TSH.

TSH is very sensitive. Twofold change in free T4 - 100- fold
change in TSH level. 2% ..
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Free T4 & T3 differentiate between overt & mild or subclinical
cases. . . negah¥ & i %k
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In adults’ hypo & hyperthyr0|d|sm in 10% & 2%
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Subclinical hyperthyroidism or ,h¥pnihym|d|sm norma

_ _free T4 & T3 with | & T TSH respectively. el
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’[""“‘“Subclmlcal hypothyroidism is a risk factor for ve=)d =<1

‘:; ;’J'Jcardlovascular mortality (tLDL, 1diastolic BP, Gyu:; o

by, taimyocardlal contraction & cardiac output) and
Pvhe, NEeuropsychiatric manifestations
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Uses
A) Replacement therapy:
PA< ypothyroidism:
More common in females, older age (age - correlated),
whites & pregnanc?f\”bemmC ;:‘M’Zf"“"" ARps.

~~Causes & risk factors:» ¢ cavues.

@® Autoimmune thyroiditis (Hashimoto disease).
Antithyroperoxidase & antithyroglobulin antibodies.

Family history of thyroid diseases.

May + other endocrine autoimmune diseases. 4%

. . A I’}ﬂ.fh[‘/ﬂ'b . 2 2 .)
o W yor (2L fsense P9 Sapt o
Gndouie 5] @adotring ), asLo ve by los 12

Lol hypertyrodism 51, Hypo M\yr&JiAm Cms fo 0T @

e e
@)Jvimmmn(, S Lo 2o \_P.LU/) <SS ‘ throro)dcosis ‘;f’
&+ = . Le. ‘
mon~f commrioa A fern ’J’_"_"' ,-v'—*"af

/. /_/ypg,/hyroz"ﬂjm — _in midJile a9 ( D Gl

.SH’"“‘/“’A’U o bodyes < -fmnc},'on:fl
avatom) :

2. /’!]p&/’”j"ﬂc/f(h? > - 1 older e
- inhi bitoyy ank bodies..

oL hyper Ly 2o 205 O

Hwh?}mmvl"‘( f/ym:'/’.h“ ¢ mean theve uve inh':bi’bﬁ"
. il ;
anbibodies Wu’nﬂ—-"’ﬂwh'fhjm/’e’vﬁdaje %f‘/’.fl
L Tay e d horpran,
> Ankithyglobalin - Thyeif hormaone
: .bOunJ fOP’Dh'cw
Side  Jope Kot
alry .

(i S
bk Dy,



o e

4

22.12 def|CIency (occurs i in 1/3 people) Goner is ttt by lodlzed salt.
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L) eaR2> 22 dn“- 3> ‘ el - v
a. ttt of hyperthyrmdlsm by tdose. 15 ol Vor) déhiciency

hpo s) bBype-
b. Amlodarone lithium, tLrosme kinase inhibitors & interferon a.
B LJ FHenne
@ 4. Irradiation & surgery. ~ o . gy AU SIS L
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In mild & moderate cases, synthetic T4 (Ievothyroxme-/ day orally

for 3 weeks in the mornm or at bed time, on empty stomach (interacts with

food & uﬁs) and T T ‘dose ) 25ug / day every(3 6 wmﬁuthyrmd state
Sl reached (Css of T4 = 6-8 weeks). il

rrmdNormal TSH vaTues are attained after months due to delayed re-adaptation
of hypothalamic - pituitary axis. Then maintenance dose is us}ci

> Brand - name drug or a constant generic substitution is used due to
277~ different bioavailability. d‘.cgmmau’rxu PoD T Sap il
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- _Factors affecting dosage choice: .
T | . “["”‘\d"”"wﬁ)af":kt\wwt
1. Severity, age, wt., leanmass. o1y e nilis Ll
2. In pregnancy, dose is 1. W . G
No ttt. in prebgrlg)qgé, ;ﬁ‘gias}olic hypertension & severe fetal
effects (miscartriage, preterm, death &neonatal cognitive delays).

Cardine | -= Menial

3.Inold & IHD, dose is | Hfamchon LE=F el

4. T4 has slow onset, long duration, stable plasma concentration

. and |ess potency compared to T3.
S r opr ol soz Ba—%. ; T .
9. T3 may be used if inadequate response to T4 as in impaired
T4 - T3 conversion, genetic polymorphism, fatigue, obesity &
mental impairment. <& S8 S0 SE et ARG v ¢
6. In severe myxedema T4 & T3 absorption is |, so IV.
MmYXedemedoes ' Hismg. B S
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2. Myxedema coma: — «<Hte/ “;jfﬂ, s Sl
In ICU. All dru s are(IV (\l,absorptlon in other sites).
s Lo ch) uev N_’(,‘__’ /-,J_,,L_s

b evere acute hypothyr0|d|sm T4, 100-500 ug 1V, till consciousness.

, fuTB  (liothyronine sodium) IV (I0ug/6 hours) can be given.
l ZWAIso artificial respcr%tlon glu%e cortlcost%?mds &warr%?ng pt.

Lé
=% On recovery change IV to oral therapy.

ICU. .
B) Suppressive therapy: :
Large dose of T4 is used to produce -ve feed back suppression of TSH
release in: enlarge] o, N
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2. Papillary carcinoma of thyroid (hormone - dependent tumor).
It Jtumor growth & Psurvival. i wpuyf TsH gz T,,j,,}i,m,
Lu 5‘/\)\, “TsH S genr 7 (_)L:; f ﬂ(aaln(’ u‘&,'-,—u' qe_)j _(-00.);—\/ c{*f,. e ¢ (/)‘”

4“‘11
2=~ ﬂﬂ'f/u/’vl I, ’)‘MMU/JM




S ] Lab‘l.ll'b b

a conh -
a»-&c\c Ly hypo iy s e My)(g(/lelﬂ/ld Co eré’—

>

e v Lo crlnscis ta), BT - e lase dose =¥ o

Caye
awh'hejud . _l;GJLL 13 _(,'JOJI ”é.?q" Gl
me‘n%‘c\g) . ’ifﬁl'ﬁvlylr' -i‘ya';:llpfamfvﬁl( ZL’L,,’:, acnle [,(_1’) .
hp i Ylucese 7 %e::wm./ Clase
Streg A2 s ¢ corhicostemads 4

(d"&_)}{ w2eS ) fe’coue::y S LL o
me‘nbul,;,,, cv__u e Wdﬂn:v -
- prbient . orad STV Oy =
-//‘C_mg ? ? '

S I"Wp/e ﬂa/‘ les

b I =1 PL P &0 s e . adread ‘
df: ¢ e PRI nypoj Lps 82 }) 2

C-Qedbno{() M J) L)" TH =w d‘-—db,

-\
<\

Synthesis ! sl U
b DLy R At O
C’?Jf _‘[‘:Mc/)bw»tj_(f‘qi
ﬂ”""b"yy Al oo & L) \,-SUJ

Goiter I* & jlnwu{ 7T 2 &2

r’fﬂnjl( i (r9e dose W ) D pormeve Pus <\€/JJ) =) S .

Qer«{( ; A T G ‘ fonchior
‘,'(,Mple s A’,_;E‘»C (ihp',, 51,,4‘] r_yr QEJ.: “I3H S oo &)LE)’
Yegl Witl CamSEar . |



— M | ~— v

V) Lo TP e, oy

(X)) minus o 12 cycle
(1) Trapping of_i@ into thyroid gland (lodide pump).
(2. Oxidation of I- into 12 by thyroperoxidase in presence of Cu.
(31 lodination of tyrosine forming mono & di-iodo tyrosine (T1 &T2)

(organification of iodine within&hvro lobulin molecqle). W —
4. Coupling between T1 & T2 > T4 & T3 (5:1). -

/5. Release by protease enzyme -> release of T4 (80%) and T3 (20%) into blood.

\ {, by iodides, glucocorticoids & lithium. ‘{% B
“In periphery, outer monodeiodination of T4->T3 . f,u?,’ (52)
L- carnitine J, T3 & T4 into cell nucleus. gty 2 b

. —— D 55 analvmy
Functions of TSH: ")g.{;' L Balies ( prysivlogiody)-

1. Hypertrophy, hyperplasia &P vascularity of thyroid gland. » Prate -
2. Stimulation of the five steps of 12 cycle. s physricgicdy R
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