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L5 earey Ho Logy, Lot redntionendiv belwesn the

thyroid cnd vhe voarious body funcbtions was stndied by

experimental bthyroidecbory and the concept of an
internal secrebion released by the glend was formu—

lated by Xing 9 years later.

The similarity bebween nyxedema and the clinical
pleture which developed after succescful removal of

the thyroid was reported.

Vassale and Generali in 1896 separabed the entity
of myxedenma following Thyroidectony from that of tutany,
LyX

the

0
-t
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and Dourcet i1dentified The proson-

in plesma In combination with serunm
protveins.e Kendall (1914) on christnas ove, isolated
crystalline thyroxine from alkoline nydroelysate of

Shyreid wissue. fordington (1925), and doringtbon and

Dorger (1927 ) establizhed she chnemical structure of
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COLaLiv vl Lhe ogUlar cowplicntlions Lo bho disesso.
von Besedow in 840, wvopularized tue triad of exo-
phthaliocs, woelber, ond palpisotion. deln in 1884
verformed the first subtotal thyroidectony. Magnus-—
Levy (1895) was the first to describe the character—
istic elevation of the basal mebtabolic rabe in toxic
goiter. Gross and Pitt-Rivers (1952) found a compound
with cnly three lodine atous (triiodothyronine) in the
gland and in plasns. Jthis compound proved to be
vhysiologically more potent and more rapid in onset

of action thzn thyroxine, and was clinically effective
neac workers speculated thabt thyroxine
15 Tthe fori. inm which thyrcid hernone 1o secreted,
winllo Triiodobthyreoning is the form which is active in

$isouas.

Thyroxine ond trlicdothyronine axe carried in
plasna lorgely boundl to protein.  Gordon et 2l (1952)

first identificd the thyroxine Linding globuiin (TRG),

(]

Je described the wmigration of Uhyroxirs in aunen serun

3

during cloctrovncresic i o zong bDebweon @ and o
& hs 1 o

slobulin. Ingbar (1955) notel thot thyroxine also
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boen end led Hhvresdlie plnulng o reclbuien {TBL4), nisc
albuocr. con carry vhyloxine. dollender ot al (1962)
reported that thryroxine was bound bout 46% by TBG,

30% by TBPA =and albuzen 20%. +he Total binding
J

jo]

capacity of thesc probeins are in reverse order, that
of TRG was about 29 micrograiz per 100 mle.e of serum,
and thet ofTBPA 250-300 microgrem per 100 nl. The
upbake of I~trilodothyronine by IBG is reduced in
hyperthyroidisn and increased in myxedema (Mitchell
et al 1964), The binding of thryoeid hormone and
serun is a reversible one governed by electrostatic
forces. TBG binds thyroxine with such a high offinity
Yhat only 1/1000C of the horumone is frec. The binding
copacity of TRG is very lindbted becouse 1t is present

only o5 o Trace proteln.

Herahnan (1963) snd Christensen (1960) ropore
5ed thelb salicyleate, dinitrophenol, estradiol, as well

1-3

28 thyroxine analeoglies inlilbl® o ™inding of thyro-

xine to serun probelias in rats.

The difference in potbency between thyroxine and
triiodothyronine is duwe to difference in degree of

binding bo vearious btranspori proteins of plasiice
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oetion (Bberiing raud Yeccdus 1952, Ingber ut 21l 196
s o 3 ¥

Tiowendenl cnd Lanberg 1965).

)

Whaley et 2l (1959) presented evidence that the
actsboilcally active thyrold hormone was triiodo=-
thyroscetic acid which is & deorrinated triiocdothyro-
nine =ud it produces 2mn ioacdiate increase of oxygon
conswmption of tissuss invitro and in vivo., Tri-
iodothyronine was bout ©o4ines as active as thyroxino
cmd bediodobhyroncetic acll wWas founa o be L/5
DOUOECT OL Lhyrexing - (Trotter 1957 Gross ol oo
tobod Sneh cn wmlkmown rotebollivo of tri-

igdothyrenine found in vlogsa and bile was triiodo-

I

thyronine covnlex readily dissociated by dilute acids,
and suggested that Thyroxine is notzbolisoed in liver
coud Fidney o triiodeshyronini waieh is converbod
150 wridodounyroniins COnL LUK,y Uik letbor is seerobed

P .
R

Lnpe b ciroulation B 2 prLocurLor of triicdeoihyroning
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The zito of cebion of the bhyrcid hornone in
neceloratbing netabelic rate appears Lo boe poriphers
It involves ocn enzyue lovel siniler to the action of
dinitrophernols, Lehminger and his assoclates (1955)
observed marked correlation bebween nitochondria frou

girferent Tissuas

.

1l Gheir increased respiraticne

Thyroxine produced niltochondrizl swelling in liver and

kidney but net in spleen  broln and testise
Omaldloner (1868) szhowed that thyroxdne albored

- Sy o e Ty o, 5 - . )
of wnitcenondris in Vive nd

4= Ay i
bl funetion

in vitro. Low concontrabions of Shyroxine ralsced
oxidative rate and Iish ccncenvrations loviercd phospiio—
rylotion i.c. wncoupling twechonisme, This can gxploin
vyvopothy and curdionyopabhy ox tayrotoxicosis. The

nacounling mobtion of thyroxinge is specificelly anvago-
fi (e =1 o )

U

nized by nagnessiun ions (Heguib, Mese 1963).

pAl

ey o 2T qme i e A sz, Pt v . - -
Thyroxin: gy Tfaeilibote The tronsicr of substamcoes
irvolved i-: cnergy frocslon and Iespirstory nebivity
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corniin ocuurs oy liberating nitochondriel lipids
whiel ~re uncoupling agenbts. Tiis 1s doume by sctivabion

of Lipase cnzync via calciuwi ions.

Duboit (1952) reported that the incorporation of
radioc achive icdine in probteln by liver siices was
depresscd efter thyroidcectomy and stimulated by larsge
doses of thyroxing. Sokoloff and Kauvfnen (1959-1961)
deionstrated thet L-thyroxine adidnistration cither in
vivo or in vitro stinulated tHthe rate of amino acid

>

E . e i T3 - > T e =] o e b P
incorporasicn into livor protoins of nornal YLt

stiomlntion of orobeln symtoesis ilnvolved
aoluble Fia=-bound sumino acids to
sicroscucl protoin (8tein and Gross 1962). The effcect

on pretein is dependent uccn the prescence of i bo-

chondria and an oxidizable subctrate (Brown 1966).

“lockade of protein synthesis, and thorefere also
floyroxine offsct by puromyein postorcd tho inervasced

cetebolic rote of thyroxine Trested rabs o nornal

+ o

g end ScxolofT

n

(vei 1963, ond Teate 1965). 1t was
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sonicors o eyolic sl (Michels ot al. 1963).

Long Acting Chaveoid Stiauwlotor (Teld):

Adems nd Purves (19553 obsorved tnat the
thyreid stimulabing sctivity of the blocd of thyro-
toxdie pabient is not due to thyroid stirmulating
heraone (T8i) and noted that when the serun of thyro-
voxdice pabients was injected into a guinces plig preve—
iously given radio active ilodine, the discharge of
iodine from the glond was prolonged. This 1s quite
uniike the short-lived response to TBHe Thesce findings
vicre confirned by McKenzie (195&) and Munro (1959).
-

The newly discovered thproid stinuloebtor was called

R T s D A FICR RS aatel
iong acting troyrold stinuletor (Le®s).

- - st ¢ e ) AT - : . —~
nore prolonged cotivity of LADTS due to its slower

.

discrpenronce fros the serws, &lso sleKonzie (21961)
reported that its halt life is 3C tines thot of TSH.
dnother difference boetweon LATS and T8H is that,
wnlike bk, LATS does nob reside in the pituitoey
zlande Cioior nnd Jdunro, 19622 and this corrclates

.

Wit clisdcal ovidences that yperihryeldisn nisy ocour

~fter hypophvscchowy. Fajons (1958) =and Wane ot al
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Dorrington ot al (19065) stated bhot LATS being
an imoune globulin belonging to the ¥V S gomna
globulin, it would be expected te arise frowm antie
genic stinudus which prcobably resides in the micro-

soines of thyroid epithcliel cells.

Kriss ot al (1964) had suggested vhat LALS is
causaily related to developucnt of infiltrative

snthalmopathy and dermopathy (localised pretibial

jover i
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Lol .

P WP ol e T '/‘!\
e o Akua-»-fb..—x \ =

o .

s I O R [ T Toaay SO ] :
tictiar e inicel fooburc. Zeail (1965) and Kriss

(1964) stated bthat LIS disappcorcd fron The serun
of scie pobients when they becane cured from Graves?

diseasc

Admas and Kermowy (1957) discovoercd 2 circulas

tivg soaecglobulln nd 1F hus ne wpevebelic cevivity,
it protoects LS fron acutralizobion DYy cxbtracts of

thyroid celle =nd aoacd 10 LATS prouector.
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L8 reparas Lo relablon oy 50C Ghoyroid on
Jlectrolybe moebabolism,Kocr.on 08 eurly o8 892
reporbed that, there cppenred to be comnccetion boet-
weenn exophthaluic golter, csteomaliacia  and obhier
hone diseasces. Pilerallini in 1906 investigated the
rossibility of on inbiuate relation bebween thyroid
function and the wetabolism of calcium and phospho-

us (Phosphate as a passive partner of calciuwm). Ixn
his experiment, urinery calcius oniy was debermined.
The caleiun intake was uanknown and unrestricved be—
cause he assuuced that the urinory calcium contaent
is an index of cndogenous calciun metabolism, His
Pisures sacwed vho coleiun and phosphorus axcretion
to Do mormal in Boscdow's dlsense. Dowever, il

results were of 1igiveG valucs

Senolz in 160G, stabed that the untreated
erotin was found to retain phosphorus and to excrebe
on sbnornally large wmuounts of cualciuli. Ldninistra—
tion of Uhyroid prepuration exerted no unerked effect

on the phosphorus oebabolisn, bub reduced the urinary

sxcrebion of alkaline eaxths particularly caloiuc.

Central Library - Ain Shams University



R - - " “r ey B Lo P gy T A E A
UL SRR Ve LU S B A CTU R VA B coaesthy poporioag T

R s IR TR AR STt S e e e e S
cPFGet ol adodnistrssicon oI DLyreld LXIITACT ol Ghe
T yaae [ T L ey o1 3 0 P
ooleiur, oxchrnge S0 ovordious Jdisechos ond found thot

deily ingestion of one btoblet of thryoid Tevoured
retention of caleium cnd thelr results cen be eX-—
pleined by insufficient dosago of thyroid and

inadequate duration of obs ervatlion.

In referring %o the work done wibth Bolaffio and
tedesco, Fulta in 1909 mentiocned exXperinents in
which administration of thyroid incrcased the ratio
of nitrogen to phosphate in urine and increased the
phosphate in stools. ne concluded that, bthere must
be an increase in foecal excretion of calcium to

ount for the sugmented hosphorus outpub in stoolsg.

inmother serice of observebion was made DY
Parhon in 1912, tho ceoleiun exclonge of 9 robbits wes
dotermined both defore ond affer adninistration of
tuyroid, and indicabted that thyroid does exert stin-

ulating influence cn calcium excrellon.

Kogime in 18917, opproached vac problen o o
different angle. o reuoved The thyrold glend and

the parathyroic from rats, wd then replaced the
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Giom mnd Foursd St Dol s Dol Gindndislhiots Lo
~ovld o, however devonstrubo in ti:eso oxperioants
el odmindistration of thyroid affe Yed the calceiul
otbebolisie The reduced caleiun excroetion after
thyroidectony wight oo exploined by pearathyreid
defeeicncy, Kummer in the sane year published data
obtained fron patienbc with gxophthalmic golter
receiving 2.5 livers of milk dedly (about 5 gn
caleiun per day) cnd concluded thot the uineral ex—
cretion was high but very irregular, and because oI
arince csalcium was normal and foecal ca Jeiun was hlgh,
oper attribubed high foecal calciun in Bascdow's
discase to a Aifficulty in s orption rather than on
nornal oxcrebiomn. Vines (1924 stoted thoat codciuvi
13 look fron Ghe body during dlabobes neliitus and
rroves! discase, znd refained in o wedenatous indie

o Almn

s 0015 «

In 1929, 4ub cnd his assoclztes estoblished that
hyperfunction of the uhy roid gland is associated with
inereascd exeretion of caleilun and phosphorus, and 80

rioy result 1o bypercaleuria mnd negative vhosphate
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