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ON THE USE OF SELENIUM IN IODINE DEFICIENCY DISORDERS
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ABSTRACT. Many people worldwide suffer from goiter, cretinism and intellectual deficit due to lodine deficien-
cy by absence of this element in diets that leads to impaired function of the thyroid gland, delay in growth and severe
mental retardation. Selenium is essential in the metabolism of the iodothyronine, to convert the prohormone tetraiodo-
thyronine to the active form triiodothyronine. The selenocysteine protect the thyroid hormone synthesis. Jumil
Euchistus sufultus S forest bug consumed in Mexico has both elements. The aim of this paper is to analyze iodine and
selenium in this insect, captured at Guerrero State (2016) and profile samples of iodine by titration with thiosulfate and
selenium by Atomic Absorption Spectrophotometer. Data obtained were lodine 0.72 pg/100g and selenium 57 pg/100 g. In
conclusion thyroid disease and severe mental retardation caused by iodine deficiency can be prevented by intake of two

or three insects a day.
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INTRODUCTION

lodine is an essential component of the thyroid
hormones, which are required for normal calorigene-
sis, protein synthesis, intermediary metabolism,
thermoregulation, reproduction, growth, develop-
ment and neuromuscular function. lodine can be
found in small amount in water, some plants and few
animals such as Jumil edible insects surviving on
them (Ancona, 1932; Morron, Terrén, 1980). Lack
of iodine in soil and water occurs mainly in moun-
tainous regions and in many flood plains (Morrén,
Terrdn, 1980). Maternal iodine deficiency causes
teratogenic effects in children, referred to as endem-
ic cretinism, with symptoms of dwarfism, hypothy-
roidism, neuromuscular disturbances, increased em-
bryonic and postnatal mortality, deafness and mental
retardation, all of these affects economic productivi-
ty among many other important social consequences
(Melo, et al., 2004; Reyes, et al., 2005). In adults,
thyroid disease is presented at long-standing iodine
deficiency that induces thyroid enlargement and
nodule formation that sometimes become perma-
nently and without of normal control. Jumil, forest
bug edible insect is available in some states of Mex-
ico and is consumed by cultural tradition since an-
cient times (Castell6 Yturbide, 1986; Menzel,
D’Alusio, 1998).

Inorganic soil selenium is utilized by plants for
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the synthesis of selenomethionine, which is incorpo-
rated into plants proteins. When humans and Jumil
forest bug insects consume these proteins the sele-
nomethionine released in digestion is used non-
specifically for the synthesis of tissue proteins. Hu-
mans and insect also convert selenomethionine to se-
lenocysteine, which is encorporated selectively into
enzyme glutathione peroxidase. Proteins that include
a selenocysteine residue are called selenoproteins.
The objective of this research is to determine the
role of iodine and selenium in human metabolic pro-
cesses, assess the iodine and selenium content in
Jumil forest bug and inform population the benefits
provide consumption of this insect in human health.

MATERIALS AND METHODS

Jumil forest bug adults emerge in autumn, and
winter seasons, in different habitats wherever there
is a shelter, food and a suitable nearby environment.
Guerrero state was monitored to evaluate available
resources of the Jumil insect as well as the time for
collection. Insects were available found since No-
vember to March among the fallen leaves or under
the rocks. Samples were manual collected at the first
week of November and kept in a glass container la-
belled and taken to laboratory in the University to
determine nomenclature and Metal analysis (Mor-
ron, Terron, 1980; Ross, 1982). Moisture content
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was measured by drying samples in an oven a 60 °C.

Samples were powdered separately in a Willey
Mill to 60 mesh size, to eliminate organic matter by
incineration at 600 °C in a muffle furnace and ashes
dissolved in dilute HCI. lodine were analyzed by
liberation of free iodine from insects powder by ad-
dition of H,SO., excess of Kl is added to help solu-

bilize the free iodine, and then titrated with thiosul-
fate. In the titration step, lodine from insects is con-
sumed by sodium thiosulfathe (Osborne, Voogt,
1978; AOAC, 1995; Nielsen, 2010). And selenium
was analyzed by atomic absorption spectrophotome-
ter.

RESULTS
Table 1. Insects Euchistus sufultus S, year availability
Season Winter Spring Summer Autumm
Months J F M A M J J A S @) N D
Euchistus sufultus S X X X — — — — — — — X

Table 2. Nomenclature of Eushistus sufultus S.

Class Insecta
Order Hemiptera
Family Pentatomidae
Genus Euchistus
Specie Sufultus S.
Generic name Jumil

Mor6n, Terrén, 1980

Table 3. Dietetic requirements for lodine and Selenium elements by RDA and content in Jumiles

Gender/Age RDA lodine lodine/Jumil RDA Selenium Selenium/Jumil
Males/25—50 120 pg 0.72 ug/100 g 40 pg 57 w100 g
Females/25—50 150 pg - 70 ug _

RDA Recommended Dietary Allowance.

DISCUSSION AND CONCLUSION

Jumil insect can be found mainly in autumm,
winter and early spring, in mountainous regions,
among dead leaves on soil biomass (Table 1, 2). It is
easy to collect manually; they are very low in mois-
ture (26%), which means that contents are concen-
trated (Ancona, 1932). lodine deficiency is a severe
global problem with an estimated population of one
billion at risk, because they live in environment
where the soil has been deprived from iodine (Table
3). lodine disorders are among the most common of
humankind (Arthur, et al., 1999). One of these clini-
cal forms is creatinism, when the mother is limited
in her own production of thyroid hormone by insuf-
ficient iodine ingest. The effect begins in early fetal
life and becomes most apparent later, when the neo-
nate may be permanently impaired, especially with
regard to neuromuscular and cognitive attainment.
Also, a reduced iodine supply produces a compensa-
tory increase in iodine clearance by the gland medi-

ated by increased secretion of thyroid stimulating
hormone (TSH), consequently grow of the thyroid
goiter occurs and can readily be detected; goiter may
obstruct the trachea and esophagus. Activation and
metabolism of thyroid hormone requires of three se-
leno-enzymes, the iodonthyrinine deiodinases (St.
Germain, Galton, 1979; Berry, et al., 1991; Stan-
bury, Dun, 2001; Vitamin and mineral requirements
in human nutrition, 2004). This in liver is the major
enzyme that converts T4 to triiodothyronine T3, and
is responsible for most circulating plasma Ts levels.
In selenium deficiency, decreased DIl activity re-
sults in lower T3 levels. Selenium dependent de-
iodinases are also found in specialized tissues, such
as brain, pituitary, brown adipose tissue and skin. Its
principal physiologic role is for local intracellular
production of Ts. In conclusion, thyroid hormone is
essential to development, the main secretory product
of the thyroid gland, thyroxin Ta, it is converted to
the principal metabolically active, species triiodo-
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thyronine T3, and seleno-enzymes are essencial in
this process. Jumil insect has both iodine and seleni-
um. Therefore consumption of it can provide both
elements to prevent these metals deficiency (Rec-
ommended Dietary Allowances, 1989; De Mayer, et
al., 1997; Sounde, 2001; Vitamin and mineral re-
quirements in human nutrition, 2004).
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. NCNOJIb3OBAHME CEJIEHA _
nPn NoAOAEPULINTHBIX PACCTPOUCTBAX

B. Meno-Pyuc?, K. Can4yec-Xeppepa', 6. 3cuemmuHo-Bepmydec?,
B. Mapkec-Kpyc', K. Kaneo-Kappunno?

! ABTOHOMHEIH CTONMYHEIA yHUBEpCHTET, Mexuko, Mekcuka
2 HanmoHabHEI HHCTUTYT MEIMIIMHCKAX HayK U muTanus CanbBajgopa 3ybupana, Mexuko, Mekcuka

PE3IOME. MHoxecTBO JIoeli BO BCEM MHUpE CTpajaeT oT 300a, KpeTHHU3MAa M YMCTBEHHON HETIOJTHOIICHHOCTH,
CBSI3aHHBIX C Ae(HUIMTOM i0/1a U3-3a OTCYTCTBHS STOTO 3JIEMEHTA B PallOHe, YTO MIPUBOIUT K HAPYIICHUIO (PYHKIN IITH-
TOBHIHOM KeJe3bl, 3a7epKKe POcTa W TSDKEIIOW YMCTBEHHOH oTcranmocTH. CeJeH UrpaeT BaXKHYIO PO B METAOOIH3ME
HoaTupoHMHA, TpeoOpa3ys MPOrOpMOH TETPAHOATHPOHUH B aKTHBHYIO (GopMy — TpuiioaTupoHuH. CeneHoIcTenH o0ec-
TIeYnBaET CHHTE3 TOPMOHOB IMTOBUIHOM skernesbl. Tero ecHoro kiona Euchistus sufultus S, ymotpe6istemoro B Mekcu-
Ke B MUILY, COAEPXHUT 00a 3TH sneMenTa. Llenbio HacTosimiel paboThl ObUT aHANM3 COAEp)KaHHs Hoza M celeHa B ATHX
HaceKOMBbIX, coOpaHHbIX B mrare ['eppepo (2016), u B npoduibHbIX 00pa3siax cpaBHeHus. Copeprkanne Hojaa onpeaessm
TUTPOBAaHHEM C THOCYJIBL(ATOM, COJACP)KaHHE CeJIeHa — METOJIOM aTOMHO-abCOpOLMOHHON criekTpodoTomeTpun. [lomy-
YEHHBIE Pe3YJIbTATHI 110 Hoay — 7,2 MKI/KT, 1o ceieHy — 570 Mkr/kr. Takum oOpa3om, 3a00J1€BaHUs IIIUTOBUTHOM KeJe3bl
U TsDKeJasi yMCTBEHHas! OTCTAJIOCTb, BEI3BAHHbIE NeUIIMTOM 1oz, MOTYT OBITh IPEJOTBPALIEHBI TyTEM IpUeMa JBYX HIIN
TpeX HACEKOMBIX B JICHb.

KJIFOUEBBIE CJIOBA: neduunt iiona, npoduiiakTHKa, ceeH, IPUPOJHbIH HCTOYHHK, CheI0OHBIE HACEKOMBIE.
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