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DEFINIZIONE

Nutraceutica & un neologismo sincratico da "nutrizione" e "farmaceutica" e si riferisce allo

studio di alimenti che si suppone abbiano una funzione benefica sulla salute umana. Il termine e
stato coniato dal Dr. Stephen DeFelice nel 1989

Gli alimenti nutraceutici vengono comunemente anche definiti alimenti funzionali o alicamenti

MNutraceutico: integratore alimentare che contiene una forma concentrata di una sostanza
bioattiva, derivata da un alimento, presente in una matrice non alimentare ed a dosaggi
superiori a quella ottenibile con i normali alimenti

Alimento funzionale: alimento che associa componenti nutrizionali selezionate per
caratteristiche, quali 'alta digeribilita e l'ipoallergenicita, alle proprieta curative di principi attivi
naturali.
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I0DIO

L'importanza biologica dello iodio deriva dal
fatto che guesto elemento e il costituente

essenziale degli ORMONI TIROIDEI
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Un adeguato apporto nutrizionale di iodio & essenziale per assicurare la normale
crescita e lo sviluppo degli organismi animali e dell’'uomo



CICLO DELLO I0ODIO IN NATURA

L AGH L -

CICLO DELLO 10DIO




METABOLISMO DELLO IODIO

I: alimentare
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Assorbimento gastrointestinale
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Legge n. 55 del 2005: « Disposizioni finalizzate alla prevenzione del gozzo endemico e di altre
patologie da carenza iodica»

* Presenza di sale iodato obbligatoria nei punti vendita;

*  Fornitura del sale comune solo su specifica richiesta del
t consumatore;

" di arge
OSN i zazione nella preparazione e nella

di iodio nella ristorazione collettiva;

conservazione del prodotti alimentari
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L’APPORTO OTTIMALE DI 10DIO

Kesponszahile Fditoriale
Vineenzo Toscano

Tabella 1
RDA e ULs per lo iodio
Et RDA {1/ dis) ULs (ug/die) Upper intake levels
DGS&C-EU IMS
0 —12 mesi MNon stabilite * MNon stabilite * MNon stabilite *
1-3anni 90 200 200
4 — 6 anni 90 250 300
7 —8anni 7790 N 300 300
9 —10 anni 120 300 00
11 =13 anni 450 600
14 anni 150 450 900
15=17 anni A=l 200 500
Adulto 150 600 1100
; 14 - 18 anni: 900
Gravidanza 220 600 I R PR
14 - 18 anni: 900
Allattamento 290 600 e —
* Il cibo efo il latte artificiale dovrebbero costituire le uniche fonti di iodio in guesta fascia d'eta
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| 4898 pg
[ 100-160 pgiL

Tabella 2
Livelli mediani di Urinary lodine Excretion (UIE) proposti dall’'OMS
UIE mediana Apporto iodico
< 20 pg/l Insufficiente (grave)
2049 g/l Insufficiente (moderato)
i 50-99 pg/L Insufficiente (lieve)
Popolazione generale T00-155 g/l Adeguato
200-299 ug/L Piu che adeguato
2 300 pg/L Eccessivo
< 150 pg/L Insufficiente
: : 150-249 pg/L Adeguato
D d - - -
e 250-499 pg/L Pili che adeguato
= 500 pg/L Eccessivo
Donne in allattamento e bambini < 2 anni < 100 pg/L LAl
> 100 pg/fL Adeguato

(A T
.‘,}/

Figura 4. Valori mediani di ioduria in gravidanza (2006-2011) {la ioduria mediana attesa Olivieri A Rapporti ISTISAN
in donne in gravidanza con adeguato apporto iodico rientra in un range pari a 150-249 pg/L) 2014



Indicatori di efficacia di iodoprofilassi
- Volume tiroideo in bambini in eta scolare (% di gozzo inferiore al 5%)

-TSH neonatale [ da effettuarsi ad almeno 48 ore dalla nascita)

3.0%

Figura 3. Frequanza di TSH >3 pUlimL in [talia




Indicatori di efficacia di iodoprofilassi

- Tireoglobulina sierica (cut-off 13 pg/L nei bambini in eta scolare)

e s e REVIEWS and SCHOLARLY DIALOG

@ Mary Ann Liebert, Ino.
DO 1001 085t hy 2014, 0052

Thyroglobulin as a Biomarker of lodine Deficiency:
A Review

Zheng Feei Ma and Sheila A. Skeaff




LA CARENZA ALIMENTARE DI 10DIO compromette la funzione tiroidea e si traduce in quadri
morbosi che variano a seconda del periodo della vita interessato da questo deficit

In tutte le eta

Nel feto e nel neonato Aborto, mortalita perinatale, cretinismo,
ipotiroidismo, difetti psicomotori

Nel bambino e nell’adolescente Ipotiroidismo subclinico e franco, ritardo di
sviluppo psicosomatico

Adulto Gozzo nodulare, ipertiroidismo da gozzo
nodulare

Modificata da ICCIDD, UNICEF WHO 2001



Difetti neuropsicologici in neonati e bambini in eta scolare
residenti in aree dell’'Europa a lieve o moderata carenza

iodi

ICa
I R I

Spagna Baylely Capacita psicomotorie e
McCarthy modificati sviluppo mentale ridotti

Italia-Sicilia Bender-Gestalt Ridotte capacita’ motorie
percettive ed integrative;
anomalie neuromuscolari e
neurosensoriali

Toscana Wechsler Raven Ridotte Ql verbale; basse
capacita percettive e
motorie

Toscana WISC Ridotta risposta motoria
Tempo di reazione agli
stimoli visivi

Bleichrodt 1989

Vermiglio 1990

Fenzi 1990

Vith 1992
Aghini
Lombardi 1995

Modificata da Aghini Lombardi et al J. Endocrinol. Invest. 1995



Fabbisogno T4 per
desiodazione

placentare

t Escrezione urinaria di
iodio
Passaggio diiodio
all’'unita feto-placentare

~.

rd

‘ Ipotiroxinemia relativa

t TSH ( entro limiti fisiologici)




DRIGINMNAL ANRITICLL
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lodine Prophylaxis Using lodized 5alt and Risk of
Maternal Thyroid Failure in Conditions of Mild lodine

Deficiency
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The Effect of Voluntary lodine Prophyvilaxi=s in a Small

Rural Commmunity: The Pescopagano Survey 15 Years

Later

F. Agbyini Lo
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The Effect of Voluntary lodine Prophyviaxi=s in a Small
Rural Commmunity: The Pescopagano Survey 15 Years
Later

F. Aagbviri Lornbrardi, E. Ficeore, B Toraccheera, Lo Anilossanggedi, To Rages, BALD Frigeeri,
M ML PFrovenzale, L. BMontansill, L. Srasss, S F'rru:hera," and P. Wittt
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OCRIGIMNAL ARTICLE

Endocrina _ ara

Reduction of Thyroid Nodule Volume by
Levothyroxine and lodine Alone and in Combination:
A Randomized., Placebo-Controlled Trial

BA. Srussendorf, C. Relners, R. MFaschke, and k. Wegscheider,
on behall of the LISA investigators
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Il Selenio @ un “minerale traccia” scoperto per la | volta nel 1817 da un chimico
svedese Berzelius

Esiste in natura e la sua presenza nell'organismo umano e fondamentale per il
funzionamento di molti processi vitali

La principale fonte di reperimento di selenio per 'uomo e l'alimentazione. Gli
alimenti fonte naturale principale di selenio sono: fegato, pesce, molluschi,

crostacei, latte e derivati, noci, arachidi, frutta, vegetali, funghi, riso, lievito di
birra e carne.

Le verdure sono il mezzo principale attraverso cui il selenio raggiunge la catena
alimentare umana ed il loro contenuto di selenio dipende da quello del suolo.

MNegli alimenti il selenio puo essere presente in due forme diverse:

1) forma organica (seleno-metionina): non direttamente disponibile per la
sintesi di specifiche selenoproteine, incorporato come selenoalbumina

2) forma inorganica (selenite): prontamente utilizzabile

La concentrazione di selenio plasmatico varia tra i 60 ed i 120 mcg/L



Selenio e funzioni biologiche

Azione immunostimolante
(Incremento proliferazione cellule T attivate, citotossicita umorale mediata dai linfociti, ed attivita cellule NK)

Azione antiossidante/ immunomodulante
| @ mezzo di selenoproteine determinanti nella risposta immune organo-specifica)

Azione di contrasto nei confronti di radicali liberi la cui azione distruttiva e
rivolta verso componenti cellulari (lipidi,proteine, DNA etc)

Antiossidanti endogeni: Antiossidanti esogeni:

v'Non enzimatici (Acido urico, glutatione, v'Vitamine (C,E,B-carotene etc)

bilirubina, tioli, albumina) v Elementi traccia (Cu,manganese,zinco e Se)
v'Enzimatici (50D, Catalasi,GPx) v'Sostanze di origine vegetale

(isoflavoni,flavonoidi, polifenoli catechine)

La maggior parte degli effetti biologici del selenio mediati da selenoproteine




The principal selenoproteins and their functions in humans

Selenoproteins Propased functions

Gluthatona peroxidases [GEXs]

GPX1 Cytaselic antioxidant, type of reserwa?

GEY 2 Digestive tract antiaxdant

GFY 3 Plasra and extracellular space anticxidant, significant thyrabd expreccion
Mitachondrial membrane anticxidant, structural protein of sperm, apoptasis?

GPY 5 Unknown

GFY B GFY1 homelogue?
Sustain the ceidation-reduction systems within the body, regulates certain

Thicredowin reductase [TRs) transcription and cell growth factors

TR1 Principally cytoselic, ubiguitous

TR Testes expression

TR3 Principally mitechondrial, ubbgultous

Deicdinases

Type 1 deledinase (D1} Comvershon of Td into T3 and rT3, and T3 Into 7 T3 or T2

Localisation: liver, kidnays, thyrold gland, pltultary gland
Type 2 deledinase (D2} Comersion of Td into T3, and T3 into T2

Lacalization: thyrakd gland, CMS, pituitary gland, skelstal and heart muscles
Type 3 deledinase (D3] Conmversion of Td and T3 into rT3 and T2

Localization: gravid uterus, placenta, foetal liver, foetal and neonatal brain, skin

of newborns t

Other selenoproteins

Selenoprotein B Transportation of selenlum, endathelial antioxidant
Selenoprotein W Heart and skeletal muscle antioxidant
Selenophosphate synthetase Synthesis of selenophosphate for selenoproteins
15-kDa selencprotein Protection against cancer?

| Selenoproteins H L E B W O B 5 T W Funcoon unknows

Im:urpnratu sotto fﬂl’l‘nﬂ di seleniucistema Drutel A, et al Clinical Endocrinology 2013



Ruolo di specifiche selenoproteine nella sintesi degli ormoni

L [ 1 -
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TSH-stimulated Follicular lumen {colloid ) Basal state Follicular lumen {colloid)
. ' Ta 04 O W
TP Tt GF el _:.J- ——— _.-*.:J 1|:-.:| -;.'ﬁ-r-_ __::.
L T R = vty
; m By pincapl an
Apical e s Apical
mcmbirane kit R

Placma

Mlasma
i braine

memhbrane

Drutel A, et al Clinical Endocrinoclogy 2013
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Impact of selenium repletion on thyroid metabolism in controled, randomised clinical trials carried out in industrialised count

Final levels (or Final levels of
Characteristics of Final kevels Final levelk  change/stan of plisma erythrocye
Reference of the study Stusdy Groups studicd of total T4 of TSH study) of plasma GPX levels
the study population duration  and sample sizes {maldl)® {mLILA}) selenium bevels (pgfl)  (Ulfg Hb)
Oflivieri o1 al™ Elderly subjecis 3 Placebo = 17 68-5 + 10-4 099 +0-F1 600 + 15-8 4-1 + 141
1995 in good health 100 pg Sefday = 19 62 + 10 1-18 + 0-58 1058 + 25.7 778+ 2
Ialy (86 years & T) P < D-0035) (M5} (P =< 0-05) (P < 005}
Rayman ef al™ Elderly subjects & Flacebo = %0 872 + I8 1-23 +0:F2 —2:6 (95% WD
a1 ] in good health 100 pg Sefday = 99 870 + 164 1-23 + 070 Cl: =59 to 0-6) WD
Enghnd (=T years) 200 pg Sefday = 95 835 + 145 1-27 + 0-68 S54.9 (95% o) ]
300 pg Sefday = B4 816 + 144 1:18 + 069  Cl: 49.5-60:4) WD
(S} (M5) (P < 0-001)
990 [95%:
Cl: 9] -6—106-4)
(P < 0-001)
133-2 (99%
Cl: 123 1-143-3)
(P < 0001}
Dufifsedd er al® Seleniume-deficient 5 Flacebo = 10 949 + 30 ML i3 + 12-6 o)
1999 adult subjects 10 pg Seiday = 10 9% + 10 WD 83T + 174 MWD
MNeow Fealamd (19-59 years) 20 pg Sefday = 11 (B=0.05) MDD (P < 0.-005) HD
k71 pgSu,-Iday = 10 BE + 15 (N5} HND KL
40 pg Sefday = 11 90 + 17 (N5] ND WD
89 + 19 (MS5)
Thomson e al™®  Sdenium-deficient 5 Macebo = 30 91 + 32 MI» 797 + 12-6 WD
05 adult subjects 100 pg Seiday = 30 98 + 33 (NS] ND 1050 + 11-8 M
Neow Fealandd {1952 years) (P = 0-001)
(Study A)
Thomson o al™"  Healthy aduks 5 Placebo = 81 88 + 23 ND 90 + 14:2 ND
DS {1865 years) 200 g Sefday = B2 B4 + 22 (N5) ND 17249 + 3.7 WD
Mew Fealanad (P < 0-001)
[study B)
Hawkes & al** Aen 12 Placebo = 20 92 + 18 2231 + 141 ol b WD
SiE { 18—45 years) IO g Sefday = 22 92 + X2 (5] 2.0 + 0-9 L] bl ]
United States (N5)
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Selenium Supplementation in Patients with Autoimmune
Thyroiditis Decreases Thyroid Peroxidase

Antibodies Concentrations

ROLAND GARTNER, BARBARA C. H. GASNIER, JOHANNES W. DIETRICH, BJARNE KREBS, axo
MATTHIAS W. A. ANCSTWLIRM

Department of Kndocreodogy, Wedirindeche Klinik fnnenetods, University of Munich, 2803396 WManich, Germany

g0

*Er_l *J— 8-

TABLE 1. Thyrud-spesifie astihody conssniralions bl sr
afler Ireatmenl wilk 200 pg (7800 pmal) soelium seleailaid (vwrum)
or pimechs for 3 months

e it i H—w B lsangr
THOAD

Masms weleniam | umall. )

rﬁl Plaieks
¥Erum o = 206 58 = 146 = 0oL -3 1
Flacebx 1060 = 377 50 = 287 F‘ s =12 11 -:
TeAb . o
Wierm 1507 = 300 1378 = &84 F =023 ] ™ 1
Flaoebo 1085 r 253 T4 * 181 F=0015 -5 } )
® Signaficant & Wik N Fund] poiss Lol Pl % ooy alter b mowihi
Fui I Flasmasslsnium conormilralions sl sisldy selry snid 3 monlhs
affer treatment with D00 g v2A0 amvel) sodium selendle of placeba,
Fouluss are eoboul s bed by Wileomon's mate hed palme, olgmed. ramk bl
peings
e
L. T =
o -
| [ i-
=.I‘II IF .1‘-
= n Versm i Pk
= J_ [0] P =
[ e | I — i
P L] B s
r L e L] el : LR ]
VIl ipfesin TH bk o Pl 5 i, :
Fia. 1. TPOAD concestrations st study sntry snd 3 menths after R S
bl with 300 pg (253 el sodves ssleesis ar plasshe. P Fic 1 Qeabyy of bis (5F E3 of peneets trested wak 50 =g (243
are culeulntad by WilonEos's mateiud pairs isgted Fash Lot P e T—— ar plareti for § meedte

JICEM 2002



European Journal of Endocrinology (2003) 148 389-303 ISSN 0804-4643

CLINICAL STUDY

Effects of a six month treatment with selenomethionine in
patients with autoimmune thyroiditis

Leonidas H Duntas, Emilia Mantzou and Demetrios A Koulras
Emdocrime Unit, Evgenidion Hospital, University of Athens Medical School, 20 Papadiamantopoulon Sty 11528 Athens, Greeee

(Correspomdence should be adiressed to Leorddas H Duntas; Email edum @otenet.gr)

anli-Tg serum concentraions (mean+5 b} in patients with autoimmune thyroidilis reated either with
) or with LT, plus placebo (Gr Il} over a peniod of & months.

EEIH'nmeﬂiu;irE ph.E LT,

Months
Grl Gr o
0 3 L 0 3 B
TSH mU/ (ne; 0,3-4 mLLT) P38 1,406 0.7+0.2 85+38 1.1£0.8 0.8£0.3
FT, pmold {nr: 8-25 pmold) 12.4+1,1 15.9+1.2 1687+1.3 11.8+1.2 16.4+1.7 16.841.5
T, nmolll (nr: 0.9=2.7 nmol) 1.720.2 2.1+0.2 2.2+0.2 1.7+02 22+0.2 22+0.2
Anti-Tg (< 100 L) 1724412 1672+ 382 1638 + 404 1807 + 482 1750+ 386 1697+ 417

Tabke 2 Overall decrease in percentage of serum anti-TPO concentrations after 6 months of reatmeant with selenomeathionine plus LT,
(Gr 1) or with LT and placebo (Gr ) over & period of & months.,

Months
Gr aril
0 3 6 0 3 G
Anti-TPO = 100 L) 18751039 1013 =382 Bag 207 1758917 1388520 1284 =410

“ P < 0.0001 va by = P < 0.05 ve 1y == P =< 0,001 va Ly
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ORIGIMNAL ARTICLE

Influence of physiological dietary selenium supplementation on
the natural course of autoimmune thyroiditis
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Stefanmno Masiero®*, Diego Faggian®, Mario Plebani®, Maria E, Girelli*, Franco BMantero® and Corrado Betterle®
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Influence of physiological dietary selenium supplementation on
the natural course of autoimmune thyroiditis
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Stefano Masiero*, Diego Faggian$, Mario Plebanit, Maria E. Girelli*, Franco Mantero* and Corrado Betterle*
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Selenium treatment in autoimmune thyroiditis: 9-month follow-up with

variable doses

Omer Turker, Kamil Kumanlioglu', Inanc Karapolat® and Ismail Dogan

Maksbe 1 Imitial age, sevum TSH, FT3, FT4, TPOWh, and TgAb levels
imean 4 s.0.) of group C (receiving LT4 alone) and group 52
frecEving LT4 + 200 pg -selenomethioning’day). Thioe was no
significant difference in age, TSH, or TPOAD levels between the
groups (P>0-05)

Coroup Coroup 52
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The Influence of Selenium Supplementation on
Postpartum Thyroid Status in Pregnant Women with
Thyroid Peroxidase Autoantibodies

Roberto Megro, Gabriele Greco, Tiziana Mangperi, Antonio Pezzarossn, Doavide Dazzi, and

Haslimda Has=san
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Furthermore, when comparing the
echogenicity patterns of groups 51 and 50,
the Se-supplemented group displayed a
significantly lower percentage of grade 2-3
thyroiditis at the end of the postpartum
period (P 0.01).




Selenium Supplementation does not
Decrease Thyroid Peroxidase Antibody
Concentration in Children and Adolescents

with Autoimmune Thyroiditis

W. Bonfia"*, R, Gartner®, and H. Schmidt’

O TroG
30) ) - Loz
) E Oren
-l e
253 )= L ey
P=0.03 P=0.05 F=0.C01
1,200
e
. B ; 3
o ) 1,000 o
"-C:‘ .1l
1.520= I 2 a
. .:'-1

1A
o
A
1 073—=

LR LR IIELE i

| 1 1 I . I ) 1 )
73 sel=nir 100 o sel=ur 0L o s=benium TE BH LT K jiz e ETET R EL LA

Scientific World Journal 2010



Selenio e Tireopatie

v Tiroidite cronica autoimmune

v'Malattia di Basedow Graves’

v'Orbitopatia di Graves’



Originaf Research Article

Antioxidants in the Treatment of Graves Disease

Liliana N. Guerra,>* Silvia Moiguer,! Mirta Karner,'! Ma del Carmen Rios
de Molina,” Claudia M. Sreider,”* and José A. Burdman'**

Talde |
Effect of ircatmenl om siges and symgtoms of hyperhyroidism
e treatmeni Giroup A Garoupp H Ceroanp
n = Sii n=211 n = M} ne= |3

d weoks E wadks

Meruusnes, INsEmnin L Ty 12 i
I Haribea T L1 ] i
st ns, s omt (1] [L] ] [1]
Weight lons R 5 @ 0
Tremis Tl KK 12 [

12
L1]
1]
LL]
LL]
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Chtip I = Larsdale 4 wedks
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Table 2
Effect of treaiment on the climical score in hyperthypoidism

4 weeks treatmient £ weeks tresment

clinical score clinical score
iGerowap A lm = 23] 3-5 0-2
Growp B (e = X0 -1 =
'I::um"lnl:'[nl-l:'l-i -1 WD

Al paticons had clinical score 5 before treatment
*Patienis were treatad with LARBDTARE 4+ MM afier wesk 4
ML) mot determaned.

Effect of treatment on thyroid hormones levels in sera of hyperthyroid patients

Before treatment

4 weeks treatment

B oweeks treatmen

T3 T4 TSH LE T4
namolfl nmolf) UL md e nrmol

Group A 572+200 230+567 022+0106 450+ 19 X64+439 039+033

._|

GroupB 454+ 1.24 2361 +£529 044 2038 473 0.

GroupC 538+ 215 25804503 026+0268215+075

829+ 258 285432

T3 T4 TsH
nmolil nmod gillliml
TA3£130 1161 £774 .80 £ 23
157 +=13 528+123" 156+72

1.20+033 4090+116 2264117

*P < 0.05 vs, values before treatment.
P < 0,05 vs. values of 4 weeks treatment group A.

IUBMB Life 2001



Original Research Article

Antioxidants in the Treatment of Graves Disease

T 1 . ¥ N s " - A - - "
Liliana N. Guerra,= Silvia Moiguer.,! Mirta Karner,! Ma del Carmen Rios
. 3 . . N . ) - ¥
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Serum selenium levels in patients with remission and relapse of graves' disease.

OBJECTIVE:

Selenium [(Se) in the form of selenoccysteine is an essential component of the family of the detoxifying enzymes glutathione peroxidase
(Gpx]) and of the iodothyronine selenodeiocdinases that catalyze the extrathyroidal production of tri-iedothyronine (T(3}]. Thus, 5e
deficiency may seriously influence the generation of free radicals, the conversion of thyroxine (T(4)) to T(2) and a thyroidal autoimmune
process, The aim of this study was to investigate whether serum Se levels may influence the outcome of Graves' disease [GD).

DESIGN AND METHODS:

83 patients {77 women, & men) with active GD were retrospectively analyzed (mean age 40,0 yvears). Twenty-four GD patients went into
remission and were euthyroid during follow-up (median follow-up: 20.1 months), whereas 59 patients did not go inte remission ar
developed relapse over the following 24 months. T3H receptor autoantibodies (TRAR) were measured using the second generation assay
on the basis of human TSH receptor. Se levels were determined at the first visit in our outpatient clinic and were correlated with TRAb
levels and clinical outcome of these patients.

RESUILTS:

Median TRAL levels in the group of remission were significantly (p<0.0001) lower than TRAb values in the relapse group (2.1 as
compared to 8.6 IU/1). By comparing mean serum Se levels in the remission and relapse group no significant differences were seen (73.0
vs, 71.7 microg/l). Detailed analyses of both groups of patients, howewver, revealed that highest serum Se levels (=120 microg/l) were
seen in the remission group, indicating a positive effect of Se levels on the outcome of GD. In addition, we also compared these results
with TRAD levels of these patients. We could show that TRAb levels and serum Se values were positively correlated in the relapse group,
whereas a negative correlation of both parameters were seen in the remission group, supporting the idea of a positive effect of 5e on
thyroidal autoimmune process.

CONCLUSION:

Our data indicate that high serum Se levels (>120 microg/1) may influence the outcome of GD. This is important, as Se administration
trialz in GD, which are under discussion need to be performed with e supplementation at higher dosages than used in autoimmune
thyroiditis.

Wertenbruch T et al Med Chem 2007
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Selenium and the Course of Mild
Graves® Orbitopatcthy

Claudies Marcocci, 4D, Cecarge | Kahaly, D,
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CAS (Clinical Activity Score)

Assegna un punto per ogni elemento positivo:
(punteggio max = 7 significativo se = 3)

+ dolore retrobulbare spontaneo
+ dolore con il movimento oculare
¥ gritema palpebrale

¥ iniezione congiuntivale

¥ chemosi (edema congiuntivale)
+ rigonfiamento caruncola

+ gdema palpebrale

Score diplopia

0. Assente

1. intermittente [in posizione primaria se
stanco o al risveglio)

2. incostante {agli estremi di lateralita)

3. costante



Review Article
The Evolving Role of Selenium in the Treatment of
Graves’ Disease and Ophthalmopathy

Leonidas H. Duntas

HLA defect HLA defoct

Sclenium

Expanded
orbital tismues

Expanded
orbeitall thssues

ThHI

(a} L] ]]

Fravur 1: (a) Schematic presentation of the cascade of events in the pathogenesis of Graves” ophthalmopathy. Secretion of cytokines, such
as [FN-y and 1L-2, by activated helper cells result in activation of B cells and secretion of TSH receptor antibodies. These bind to the TSH
receplor in the orbital fibroblast and on the thyroid follicular cells, thereby, extending muscle enlargement resulting in oedema. (b) Selenium
by suppressing cytokines production considerably attenuates the inflaimmation leading to alleviation of symptoms and signs. Abbreviations:
HLA: human leukocyte antigen: APC: antigen presenting cell; IFN-y: interferon-y; 1L-1: interleukin- 1: TRAB: TSH-receptor antibodies;
GAG: glycosaminoglycans.

Journal of Thyroid Research 2012



....MOLTI PUNTI ANCORA DA DEFINIRE....

v'Necessita di identificare un marcatore espressione del pool di selenio nell’'organismo e/o nella
tiroide

v'La concentrazione plasmatica di selenio non riflette quella intratiroidea: dosaggio dei livelli
plasmatici di selenio non raccomandato nella pratica clinica (utilita Selenoproteina P??)

La supplementazione del micronutriente in individui non affetti da deficit di Selenio puo essere

o o CATALY ST TRIAL

v'Quale composto utilizzare (Seleniometionina,sodio selenite)

v Timing, dosi e durata del trattamento

v Tipologia di paziente: familiari “sani” di soggetti con tireopatia autoimmune o portatori di
anticorpi antitiroide ad alto titolo, gravide con positivita anticorpale, ipotiroidismo

subclinico??;

v'Rapporto costo-beneficio di tale terapia (la progressione della TCA & inevitabile; la tiroxina &
ben tollerata ed a basso costo quando subentra l'ipotiroidismo; nel Graves’ forse qualche spazio
in piu...)



Nutraceutici e tiroide

lodio

Selenio

Selenio+Inositolo

Interferenti funzione ghiandolare



Mio-lnositolo come
secondo messaggero

Insulina
FSH

TSH

Riduce livelli di insulina
Riduce i livelli di FSH

Riduce i livelli di TSH







The FASER Journal « Research Communication

Occupancy of both sites on the thyrotropin

(TSH) receptor dimer is necessary for TSH Slgna”mg
phosphoinositide signaling
ey [ Allon, Sussane Mrumana, snd Mards C Gendeagon'

Udiini al Frslm piiasknggy Beaes b, Nasmanad Tnstinite of [hbwirs sl [apraier sl Knliey [Snepe
MNatemmal it of Healih, Beibesda, Mamdand, 170

TSH\TSH

Il TSHR attiva la produzione di cAMP quando il TSH lega ad un solo dei
due siti disponibili

i

"FUTURE >

Il TSHR attiva sia la produzione di cAMP che di IP3 quando il TSH si pRElsENT -

lega ad entrambi | siti disponibili. h -1
9 i PAST r“




Pertanto, e stata verificata l'utilita di un impiego
combinato di selenio (83 pg/die) e myo-inositolo
(600 mg/die) per 6 mesi, nel trattamento
dell'ipotiroidismo sub-clinico in pazienti con
tiroidite di Hashimoto

bonarmead ol Thvroid Research
Voluame 2004 Aribcle 11D 424063, 5 etps
Pty ol or g L DRSS B0 RN 24060

Research Article

Combined Treatment with Myo-Inositol and Selenium
Ensures Euthyroidism in Subclinical Hypothyroidism Patients
with Autoimmune Thyroiditis

Maurizio Nordio' and Raffaella Pah\\llu:hl

' University of Kome “Sapienza”, Instifule of Gynecology and Obsleirics, Viale del Policlinicn, 00155 Rome, Kaly
“ Ars Medica spa, Via Fervero di Cambiane Cesare 29, 00191 Bome, Haly

Correspondence should be addressed to Maurizio Mordio; maurizionordiol@gmail com



Riduzione del TSH e degli anticorpi anti-tiroide
dopo terapia combinata

Age 37,9512,16 38,03+ 1,63

T5H 4,43+0,89 3,1+0,6* 4,33+0,91 4,40 8%* <0.01*
NS**

AbTg 1019,7+374,2 533,9+258,4* 1080,8+485,1 670,1+300,84 <0,01*
<0,01%#

AbTPO 913,9+543,9 516,1+315,4* 905,6+401,6 522,61236,84 <0,01*
<0,01#

SELENIOMETHIONINE GROUP

TPOAD decreased of 42%
TeAb decreased of 38% COMBINED TREATMENT GROUP

TSH decreased of - TPOAD decreased of 44%
TgAb decreased of 48%
TSH decreased of 31%
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THYRCID AND PCO

Alterations in thyroid function among the different polycystic ovary

syndrome phenotypes

Table 1. Clinical, hormonal and metabolic profiles of the PCOS and

comtral groups.

Table 2. The distnbution of subclimeal hypothyrondizm (P50 =250 1n
comtrals and PO,

N suhelinical Subclinical
Hy pothyroidism hypothyroidizm
[ontrols PCOS Ciroup [SH =25 IS5 =25 Total
= =l PN St 119 36 155
Age 36.7 (6.5) 322 {6.5) <{1L0N} PO () 110 a1 151
Weight (kg 62.7 (21.5) 693 (19.3) S Tatal (4 219 &7 HH
Height {cm) 1601 (22.8) 162.9 (17.8) (225
BEMI (kg/m™) 219 (3.2) 249 {59 =201
FSH (mU/ml) 9.2 (3.8) 635 (1.9) =110
LH (mUsml) 0.2 (5413 T8 (7.1) <1113
LH/FSH 0% (0.2 1.2 {0y =100 Table 3. Values of TSH before and atter six months of treatment with
Testosterone {me'ml) 0.6 (0.7 7.4 {5.5) (180 insulin sensitizers (metformin, o inositnd = merforiming.
Estrudiol (pa/ml) 1.6 (T3E) 341 (586} =110
Fasting glucose (mgidl) B5.4 (W5 BE3 (104 (375 T5H levels TSH levels
Fasting insulin (pllml) 6.3 (2.2) 10.2 (7.1 (100 belore uller & munths
HOR A 1.3 1.5) 23 (2.0 =T Trentment Lrealmenl ol treatment P Waloe
FSH (plliml) .82 (1.1L1) 217¢] %) "-'-“'l]::’;_l Bdculormin | Inosited (m— 345 400 (1.98) 235 (1.65) 0.004
L apuuy ST TN LI ) i Metfurmin (7 — 33) 3540075 235 (0.38) .06
Pl (pedml) BAT[3.704) 2.51 (3.31) (LAE

Morgante et al 2013
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Subclinical Hypothyroidism and the Risk
of Coronary Heart Disease and Mortality

Eiveosbirs Menfioul; TS, EAS Contest Data regarding the assoctation befween subdinical hypothyroldism and car-

Wendy I, . den Flzen, M5 diovasoular disease outcomes are conflicing among larpe prospective cohort studles.

[kmt'u T Baner. MD This Might retlect differences In parcipants’ age, sex. tyrold-sumulanng hormone
— S (TSH} levels, or preexisting cardiovascular disease.

Anne R. Cappola, MID, ScM

Dbjective To assess the risks of coronary hear dissase (CHD) and total mortality

Salman Razvi, MDD, FRCP for adults with subdinical hypothyroldism,

John P. Walsh, MRRES, FRACP, kD) Data Sources and Study Selection The databases of MEDLINE and EMBASE (1950

Bjarn 0. Asvold, MD, PhD toMay 31, 2010) were searched without language restrictions for prospective cohort
—— _ studies with basaline thyrold function and subsaequent CHD events, CHD morality,

Giorgio lervasi, MDD and total rrhunam- The reference lists of retrieved arficles also were searched.

Misa Imasums, MIL LD
Tinh-ai Colle, MI)
Alexandra Bremmner, Phid

Patrick Maisonneuve, Ing
José A. Searhi. MDD as a T5H level of 4.5 l|:r1EiEa1iLI."1. with rH:lTn.ajﬂlrmlm concentrations.
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Concluslons Subdinical hypothyrobdism s associated with an increassd msk of CH
events and CHD mortality In those with higher T5H levels, particulardy in those with a

10 miL/L or greater
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Figure 1. Subclinical Hypothyroldism vs Euthyroidism for Coronary Heart Disease (CHD) Events, CHD Mortality, and Total Mortality*
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can have significant clinical consequenes. Excess iodine

e

may precipitate thyroid dysfunction, particularly in panents
with underlving thyroid autonomy, Hashimoto's thyroiditis,
or multinodular thyroid glands. Large amounts of iodine

:; an amine acid that that forms the basis for
synimeets of Ty and T, and it has heen speculated that giving
tyrosing supplementation to euthyroid individuals would
improve thyroid gland function. Nonetheless, as noted in the
AACE guidelines **No published data, however, support the

L3

A {pauent advised to discontinue wse).” Conmunercially

doses, with the possibility of causing adverse elfects, ow-
ever, there is little evidence that iodine supplementation in
pharmacologic amounts can heneficially improve thyroid
function in euthyroid mdividuals. As a result, the AACE
guidelines note that “No data support the role of wodine in

Libancine thyroid fupction (patient advised to discontimue

use)."”

sial au'v: a naterally eccurmring metabolite of LT,
that has sif ant metabolic action. It can bind to the T,
receptor and it can decrease TSH secretion. Tt may have a role
in managing cases of resistance to TIH (573). However,

TRIAC admimstration in pharmacelogic doses can cause
toxicily hike that caused by TH (374-578). Although TRIAC
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TERAPIA DELL'TPOTIROIDISMO: Responsabile Editoriale
NESSUN RUOLO DEGLI ESTRATTI TIROIDEI Renalo Coza

Partendo dal presupposto che la tiroide produce fisiologicamente sia T, che T; e dall'osservazione che in una
minoranza di pazienti "eutiroidismo biochimico non corrispende a un completo benessere clinico, molti siti web,
privi di autorevolezza scientifica, pubblicizzano o sostengono ancora oggi la terapia di combinazione con LT, +
LT, sotto forma di estratti tiroidei di derivazione animale. La spiegazione a sostegno di guesta preferenza
sarebbe una presunta superiorita delle molecole “naturali” rispetto a quelle sintetiche.

Melle ore successive all’assunzione di estratti tircidei & ben documentato in letteratura 'aumento sovra-
fisiologico dei livelli ematici di Ts, con aumento relativamente minore di Ty, & conseguente incremento del
rischio di tireotossicosi. Tali preparazioni possono contenere inoltre anche piccole guantita di altri costituenti,
come rTs, Ts, tireoglobulina e calcitonina, e sfuggonoe ai rigorosi controlli di qualita delle autorita regolatorie. Ne
deriva che il supposto rapporto ottimale tra T; e T, & tutt'altro che dimostrato, essendo in realta di gran lunga
minore di quello fisiclogicamente presente nell’'uomo, che & di circa 15:1.

Anche i supplementi dietetici e nutraceutici, commercializzati come prodotti di "supporto” per la funzione
tiroidea, non dovrebbero essere utilizzati, perché privi di fondamento scientifico e soprattutto, in gualche caso,
adulterati con quantita anche significative di ormoni tiroidei di origine sintetica o animale (anche piu di 90 pg di
Tie 10 pg di T; al giorno alle dosi raccomandate dai produttori, come segnalato in letteratura).

Le preparazioni galeniche magistrali a scopo dimagrante contenenti ormoni tiroidei sono altres) vietate,
perche, non essendo soggette a controlli né sperimentazioni condotte con rigore scientifico, possono risultare
dannose e talvolta, come osservato direttamente anche nella nostra pratica clinica, a rischio di vita per I'impiego
di dosi sovra-massimali di tiroxina.



Thyroxine and triiodothyronine content in commercially
available thyroid health supplements.

Abstract

BACKGROUMD:

A5 defined by the Dietary Supplement Health and Education Act 1997, such substances as herbs and dietary supplements fall under general
Food and Drug Administration supervision but have not been closely regulated to date. \We examined the thyroid hormone content in readily

METHODS:

Ten commercially available thyroid dietary supplements were purchased. Thyroid supplements were dissolved in 10mL of acetonitrile and
water with 0.1% triflorcacetic acid and analyzed using high-performance liguid chromatography for the presence of both thyroxine (T4} and
triiodothyronine (T3) using levothyroxine and liothyronine as a positive controls and standards.

RESUILTS:
The amount of T4 and T3 was measured separately for each supplement sg 2. Nine out of 10 supplements revealed a detectable amount of
T3(1.3-25.4 ugsTa i 5 of 10 contained T4 (5.77-22.9 ug /tabeT). Taken at the refsgmended dose, 5 supplements delivered T3 quantities

of greater thdn 10 ug/day, ahd 4 delivered T4 quantities ranging from 8.57 to 91.6 ug/day.
COMNCLUSIO
The majority of dietary thyroid supplements studied contained clinically relevant amounts of T4 and T3, some of which exceeded commaon
treatment doses for hypothyroidism. These amounts of thyroid harmone, found in easily accessible dietary supplements, potentially expose
pabients to the risk of alteratons in thyroid levels even to the point of developing iatrogenic thyrotoxicosis. The current study results emphasize
the importance of patient and provider education regarding the use of dietary supplements and highlight the need for greater regulation of
these products, which hold potential danger to public health.

Kang GY et al Thyroid 2013
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