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The structural, metabolic and synergic
actions of iodine and polyunsaturated
fatty acids (PUFAs) are of crucial
importance for the evolution of life on
earth and for the "membrane lipid

CHEMISTRY

About 3.5 billion years ago (BYA) in the
sea, primitive oxygenic and photo-
synthetic algae, the basis of the

lodide and T4 trigger the amphibian
metamorphosis that transforms
the vegetarian tadpole in an adult
carnivorous frog , with better

Membrane chemistry

Phospholipids contain 2 fatty acids, one saturated

language” of the cells (2) (Fig. 8). marine food chain, accumulated
accumulated trace-elements such

as iodine and selenium to protect the
fragile PUFAs in their cell membranes
against peroxidation. Fishes do not
produce omega-3 fatty acids but only
accumulate them by eating algae.

lodide (I-), acts in marine and
terrestrial organisms as an electron-
donor through peroxidase enzymes
and it is the most primitive inorganic
antioxidant in all iodide-concentrating
cells from primitive marine algae to

more recent vertebrates. Antioxidant mechanism of iodides

iodide acts as a primitive electron-donor,

About 500 million years ago, thyroid through peroxidase.

cells (which had their origin in the
primitive vertebrate foregut) migrated
and they specialized in the uptake and
storage of iodo-compounds in the
thyroid, a new follicular organ.

At the same time, ectodermic cells
differentiated into neuronal cells and 2e- + H:0: + 2 H+ (of physiological
became the primitive nervous system water-solution) > 2 H0

and brain. (2, 3).

21- > Iz + 2e- (electrons) = - 0.54 Volt

21- + Peroxidase + H202 + 2Tyrosine =
2 lodo-Tyrosine +H 20 + 2 e-

and

and

2" + Peroxidase + H 202 + Tyrosine, Histidine,
Lipids, Carbons - lodo-Compounds + H 20 +
2 e- (antioxidants)

Both these cells types synthesize
iodo-lipids, as a novel “words” of the
chemical “lipid language” that
developed among cell membranes as
an adaptation to the terrestrial
environment. The study of iodo-lipids
might be a new study area for
research on apoptosis, carcinogenesis
and degenerative diseases as well as
onthe "(semi)aquatic theory" of
human evolution.

lodo-compounds : lodo-tyrosine, lodo-histidine,
lodo-lipids, lodo-carbons

IODIDE is the most ancient and the most
powerful natural antioxidant (4, 5).

Packer L, 2008 ; Kupper F et al., 2008 ; Venturi S, 2011

In chemistry, the amount of
unsaturation (double bonds) in PUFAs
is called the iodinevalue or
iodine number.

and one unsaturated (shown by the double bond),

neurological, visuospatial, olfactory linked to a glycerol

And cognitive abilities for hunting,
as seen in other predatory animals.

[Hydrophilic Head
Similarly happens in the neotenic Specilrogn
amphibian salamanders , which, s
without introducing iodine, don’t
transform in terrestrial adult and live R

and reproduce in the larval form of
aquatic axolotl. In amphibians \
metamorphosis environmental iodine \
and T4 stimulate the spectacular )
apoptosis (programmed cell death) of
the cells of the larval gills, tail and
fins trans -forming the aquatic tadpole
into a “more advanced” terrestrial

Hydrophobic Tail

“membrane lipid language” (Fig. 8)
Arachidonic Acid Pathway:

frog (6). Leukotriene, Prostaglandin, Thromboxane Synthesis
Arachidonic acid (AA)
- COOH
== ~N
Moncoxygenase 15-Lipoxygenase
Contrary to the amphibian HEETEHETS / LXa, Lxa,
metamorphosis, in mammals and 5-Lipoxygenase 12-Lipoxygenase
humans the thyroidectomy or iodine LTB, LTC, LTD, 12-HPETE 12-HETE
deficient hypothyroidism might be Cylooygenase
considered as a sort of metabolic
and phylogenetic regression to our POE, oD, PGEy, Pl Txh,

antecedent reptile stage. Indeed,
many symptoms of the hypothyroid
humans seem to be reptile-like: dry,
hairless, scaly, cold skin with a
general slowdown of metabolism,
digestion, heart rate, nervous reflexes,
lethargy and hypothermia (6).

DHA - iodolactone _ (5-iodo-4-hydroxy-7,10,13,16,19-
docosapentaenoic acid, gamma-lactone ) and
AA _iodolactone (6-iodo-5-hydroxy-8,11,14-eicosatrienoic acid,
delta-iodolactone).
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Figs 4, 5. Sequence of 123.odide total-body scintiscans of a woman afte  rintravenous
injection of 123-iodide (half-life: 13 hours); (from left) respectively at 30 minutes, and at 6, 20 and 48 hours.
The highest and rapid concentration of radio-iodide is evident in stomach, salivary glands, peri-encephalic liquor
choroid plexus and oral mucosa. In the thyroid, the iodide-concentration is more progressive, as in a reservoir
[from 1% (after 30 minutes) to 5.8 % (after 48 hours) of the total injected dose ].
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Structure of some best known iodolipid molecules
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Fig. 3. lodine in Evolution

Over 3 bhillion years ago, in the primitive sea, blue-green algae were the first living
prokaryotes to produce oxygen and halo-carbons (such as CH3I) in the atmosphere,
and also PUFAs in lipid membranes. About 500 Ma, when the primitive brain evolved
in marine animals, thyroid cells originated from the primitive foregut in vertebrates,
migrated and specialized in uptake and storage of iodo-compounds in a novel follicular
“thyroidal” structure, as a reservoir for iodine. 350 Ma, some vertebrates evolved into
amphibians and reptiles when they colonized the I-deficient land. In vertebrates, thyroid
hormones became active in the metamorphosis and thermogenesis as an adaptation to
the terrestrial environment (Venturi, 2000).

Tein plexus choraides

eslomac

hypothalamus

Submaxillazy gland

Figs 6, 7. Distribution of 131-iodine (half-li fe: 8 days) in radioautographies of the body o f rats
after subcutaneous injection of radio-iodine. High I-concentration is evident in iodo-compounds and iodo-lipids
of the choroid plexus, retina, hypothalamus, gastric mucosa and epidermis, where it is detectable up to 5 days
after injection (courtesy of Path Biol 1961, and Acta Radiol Ther Physics Biology 1964).
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