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INTRODUCTION

It is common to find in patients with disbetes
mellitus disturbance in lipid’ metabolismp evidenced
by hypercholesterolaemis (Danowski et a1, 1966) and

{(Raafat, 1973).

Since hypothyrodism is a2lso accompanied by changes
in blood lipids; the mim of this thesis is to evaluate
thyroid function in disdetes and to find out to what
extent this contributes to this imporiant kiochemical
chsnge which leads to most of the major complications of

diabetes,
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oIVTQIN HORMCYXE SUNTHISIS

Iodine and thyroid hormone

The ioline in the body is distributed as follows:
50% in muscle, 20% in the thyroid gland ,10% 3m skin, . ,

6% in bone and 14% in other itissues .

Todine is en essentigl constibuent of the thyroid
hormones tetraiodvthyronine (T4) and triiodothywmonine

(T3) L

Ir humans the iodine secreted in hormonal form by
the thyroid noxnally amounts to only about 50 ug/ day
derived from dietafy iodine intake thet normally need

not exceed 200 ug/ day .

Thyroid iodine represenis an iodine regerve sufficient
for long as 6 monthes woen eXp genous supplies of iodine
are compeletely cut off, Of the iodine in the thyreid
more than 95% occured ms stored colloid in the form of
iodotyrosine and iodothyronine residues tightly bound

within the polypeptide sequence of thyroglobulin .
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The remaining iodine congists mainly of trapped
iodine along with varied but =small txroportioms of
particulate iodeproteins, iodinated lipids and free

iodothyronines and iodotyrosines.

The iodine in plasma alsgo occur in protein bound
and nornprotein bound moities, Unlike the thyroglobulin
iodine of the gland,plasms protein bound iodinetBBI)
Consists of the iodothyronine hormones loosely attached
by nencovalent bound to the plasma proteins in a
concentration of about 4 - 8 ug / 100 mI :in the plasma

of normal man,

The plasma inorganic iodide concentration varies
with iodine inteke but normally does not exceed 1 ug/ 100 ml,
It is from this icdids pool where icdide is provided
at a concentration of less than 1077 I-:I;that iodide is
trapped by the thyroidal iodide pump and transported into

the gland for the iodinetiom af the thyrogiciulin .
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1., Trepping ;- Extracellular iodide is actively
transperted through the hasal membrane

gurface into the follicular cell,

2.0rganification:Within the cell probadbly at a site

very near to the gurfece of the apical

mierovilli the iodide is oxidised .

3.Binding to tyrosine and Coupling of moniodo gand

diiocdo compound.

The newly iocdinated thyroglobulin is

promply extruded into the follicular

lumen for storage,

-h
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4. Zroteolysis: Stored thyroglobulin is resorbed by a

pinocytosis like pr»ocess snd apparently
through the mediation of lygosomes the
thyroglobulin ig hydrolyzed so free
iodotyrosines and icodothywonines are
released .

5. Bormone secretion: The iodothyronines are discharged

into the E,C.Te

t. Deiodination ¢t The iocdoityrosines are deiodinated

by speciefic enzymes and their iodine
recycled through the icdine pool,

KB: All such steps are engymatically determined .

. - I I(I-
' l—'\-—— Ta. (©) 5o o Do ;Ecooﬂ
(A) H -HZ—cH-cooH 2
\ I
3.Konoicdotyreosine 3.53 Triicdothyrorine
. . NE, _ I T TEL,
(B) o ¢Hp=¢H-cooH (D) HoQ.O_GGHE- cH-cooH
T I
3.5 Diiodotyrcsine Thyroxine
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Agtive trangport of the iodidet—

Concentration of the iodide by the thyroid inmvolves

an active transport process because iodide is transported

into the thyroid against an electrochemical gradient, The

iodide trénsport mechanism is deperdent on exidative
phosphorylation as demonstrated by the fact that it oan
be inhibited by anoxia, €N, 2.4 Dinitrophenol and

hypothexmria,

Also iodide jransport is competitively inhibiied by

such similar monovalent esnions as SCi7 znd CIOZ .

Intrathyroidal iodide is not irreversibly trapped
within the gland but exists there in a diffusible form
freely exchangable with external iodide, Hence previously
concentrated radioiodide will exit from the gland if the
transport mechanisn is inhibited by CIOz or by respiratory

iphibition via CH~, anoxis or hypothermim ,
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The magnitude of the T;S ratia {whieh is the ratio
of the iodide concentration of the thyrald to that cfkfhe
gerum) is mosi readily viewed ‘o be the resultant of the‘
opposing process of iodide influx and efflux., Iaflux
component is primarily effected by an iodide pump while

the efflux reflects iocdide diffusion or leak .,

Mcde of zction of TSH in the stinulation of the iodide

transport mechanisns-

TSH stinulation of the iodide irnflux could be
tlacked by Actinomycin D (an antibiotic which inhibit
DA depenient RWA synthesis) arnd by puremycin or

cycloheximide which inhibits protein synthesis,

Thege Finding indiczie thet the TSZ aseticn involves
the induction of exgzyme whkich conTributes f¢ ==
¥
sugmentation of the cepecity of the iodide purp without

effecting its epparent sffinity for iodide,
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It might be that TSH regulates the induction of an

icdide transferase .,

Although iodide is &czunulated by isolated tryroid
cells, the lumen of the intact follicle serve as a secondary
reservolr for accumulated iodide and the exigtense of icdide
concentration in the folliculer lumen indicates that an
iodide pump exists both at the bassl cell surfece %0
trensport iodide from the extracelluler fluid into the eell
and at the apical cell surface 10 traonsport jodide from cell
to lumen, Such a tand®m machanism would provide for Srenter

efficiency in the intrathyreidal iocdide accuwmlation.

Zodide gxidations HZOE‘ hag become gecepted as the agent
which oxidize lodide for the iodiration of thyroglobwlin
because of tine oxidizing agent commonly present in the
riological systers only 02 snad H202 with redzx potentials

of + 0,82 and + 1,3V respectively are sironger oxidizing

agent then iodine ,

Central Library - Ain Shams University



-9-

A clear demonstration of the ability of 3202 o promote
iodination may be by simply adding H202 te a solution of
iodide and tyrosine, In the abcenge of 3202 no iodination
will occur, upon addition of the H202 jodotyrosine formatioen
will proceed, Than the experimentetion has been directed

at the characterization of the peroxidase which might

catalyze the reaction between H202 and iodide ,

Iﬁ vitro it has been found that the peroxidase
preparations stimilate HzOzmediated iodinetion resctions
by as much as 100 folds, but it still remzins ta be
ascertained that these peroxidsses are in fact involved
in the preccess of thryoglobulin iodinagtion as it oceurs in
the thyroid., PRBut agzinst this possibility is that the rates
of iodide exidetion in the thyroid sre s0 very slow that
it seem entirely reasonzble to expect that HEOZ could be

generated st adequete rates to support this process and

that peroxidase action need not be involved,
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At last we can correlate between iodination and glucose

oxidation which might be portrayed schematically as follows-
glucoge 6.P TADP

| T o= T o
6.P gluconaﬂ><mnm> N FAD )CHEO J%%I I HE

The well kmown stimulatory action of TSH on glucose
oxidation and iodination can be explainEdeitherass;
1. 4 primary stimulation of the glucose oxidation vhich would
gecondarily increase IADP reduction, Hsz2 production
end hence iodination .
2. Or a primary increase in iodination wkich would ‘gecondarily
enhance resoxidation of NADPH; shift the NADP-NADPH ratio

toward NADP and thls increase gluccse oxidation,

The subs‘brcut:.or of the ipdine into the ityrosyl residues of

thvrozlobuling~

The name (t{yrosine iodinese) has been applied %o =
purely hrpotheticel enzyme that is postulated to catalyze

the substitution of iodine ontoc the ityrosyl residues of the
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