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This may help to throw more light on thie ever inter-
esling subject, and provides a deeper look to other gestro-

intestinel factors effecting celcium homeostesis,
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CALCIUX HOMEOSTASIS

General congiderstions:

The conceniration of calcium in exiraceliular fluigd
iz normally controlled within very narrow limits,and so
too, therefore, is the calcium concentration in the plasm=,
The plasma calcium-ncrmally about 10 mg per 100 ml compri-
ses non ionized(protein-dbound)and ionized fractions Nordin,
(1976 ) reported & mesn serum ionized calcium concerniration
in 69 normel subjects of 4.64 mg per 100 ml. plesme= calcium
concertration in the siealy state is the cormcentratior at
which the rate of celcium eniry into the plesme hes come into

equilibrium with the rate at which ii lesves.(¥ordin,1976)

Calcium clearly enters plasme by absorpiion from
the gastroiniestinel tract ané by resorpiior from bone. It
ieaves via the digesitive juices Into the geetrcintestinel
trect,into bone by mineraslizeticrn, ani vie tne kicneys into
the urine. In the steady state, net input must equal urinsry

celeium, (lordin 1876).

Celcium participetes in every kmown biologicel fun-
ction. It hes clearly been impliiceted in trensmission of

nerve impulses, in contractile mechanisms of skeletal,cerdisc
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neuromuscular excitability in the form of in voluntary

tremors and spasm of skeletal and smooth muscle i.e.

tetany (Mertin,1976)

The daily requirement for the human adult hes been
placed ai between 600 and 1000 mg. Requirements sre increa-
sed during pregnancy and lactation, and positive calcium

belance is needed to sustein growth and skeletal repeir

Celcium is absorbed from the smell intestine by act-
ive processse. The rate of upiake is controlled primarily by
vitamin D metebolites. ﬁptake is enhanced by the presence of
hydrochleric acid, amino acids,and citrate, and decreamsed by
large amounte of fet and by subsiances{e.g., phyiic and oxa-

lic acids).

I{ has been estimeted that all of ths extracelliulsr

fluid calcium is removed 40-5C times & dey (¥2rtin,1976).

Central Library - Ain Shams University



CLLCITONTIRXN

In 1961 Copp demonstrated that there was a plasme
caelcium lowering hormone calcitonin a8 well &8 hormone
that raised plesma calcium PTE which was already well known
Copp and his colleagues(Copp et £1,1962), perfused the
thyroid and parathyroids of dags with blcod highir calcium,
the resulting fall in systemic calcium observed vroved to be
more rapid than that produced by removal of the parathyroid
glands themselves., From this it was deduced thst the fall in
plesma calcium provoked by hypercaelcesemic perfusion was not
due to inhibition of parathyroid hormone secretion alone.
Poster,et £1,(1964 a) demonstirated that the hypercalcmemic
perfusion of an exiernsl parathyroid induced no fall in sys-
temic plasme calcium. However,when the thyroid we=s included
in the perfused asrea, striking hypocelcasmies occurred. The
presence of a calcium lowering subsiance withen the thyreid
was confirmsd by the demonsiraztion thet an exiract of thie
glend produced & similar fall in plasma calcium. It must be

emphasized that since the discovery of this new hypocalcaemic

substance, all would agree that celcitonin of ultimo brenchial

origin in lower animal species e.g. repiiles, fish, birds,
gre mere effective in lowering serum calcium than these pro-

duced by the thyrcid perefolliiculer cells or C cells of
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mammals, ( Irving,1973).

Celluler origin:

Foster et al (1964 b) found thet & second thyroid
cell {ype, distinect from that known io gSecrete the classi-
cel thyroid hormones, might exist. Evidence thet these cells,
now generally referred to as "G" cells contained calcitonin
wes provided by studies in which the presence of intra-cell-
ular hormone was detected by immunofluorescent technigues
using enticalcitornin antivody(Bussolati and Pearse,1967;

Bussolate et 21 1969,Kaelina et al.,1970).

The cells secreting calcitonin sre morphologicelly
distinct from follicular cells,their most chsrecteristic
feature being electron-dense granules within the cytoblasm,
These granules appesr to be the secreiory product and are
discharged when stimulasted with bypercalicaemic blecod{Fearse,
1966 ,Cameron,1968,Pearss and felsch,1568). In some insiences
C cells may occur ouiside the thyroid because the cells from
the last brernchial pouch,which migrete to the thyroid are

cytochemically identical to celcitonin- Secreting cells
(Pearse and Carvalberia, 1967). So it is concluded thmt the
ultimobranchial glend,which exists &s 8 separate organ in

fishes, amphibians,reptiles and birds, was & calcitonin
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secretinz endocrine orgarn.

Legelr ,in men, ezlciionin -like activity is extrs-

[¢]

table Irom boih parsthyroid and thymme(Gelente st 21,1968)

Y

his was elsc proved by immunofluorsscen< techrigueg{¥elsech

3

and Pesrse,l1955),

Chemistrv:

Pure calcitonin wes firs< isoletied Trom pig thyrecid

in 19686 (Potis et 21,1868), It is & straigni-~chein peptide

22 epinc-gcids with s sever merbersed disulphide ring =t the

KHE—terminus anc prolinemide &t the COOE-terminus., There is

alsc ar erom=tic amino-acic(tyrosine or Phenylalarnine) at

1

on 22 ernd glycine et position 2&8. The iifference in

,_l:
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3

the Im<ermadist

]
k

¢ emine ecids ere considersble between the
peroirve, selimor,human celciternin. The sniire molecule &DD=
eers 1o be esserntiel,since remcvel of thz spide group at ths
COCE terminus or shoriening ths chsin by &8 single amineo acig
eppears to result in almost compleie loss of biological acti-

Vityc

Since only nine residues, seven of these situeted
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within the first nine amino-scid residues,zre commorn to
the amino-acid sequences of calcitonin in all species

sc far known ,1t suggests that this region o the moleculs
must be intimetely releted io biologicsel activity. Salmon
celeitonin is 100-20C itimes more eciive in the ruman

{(Keer et &1,197C).

The difference in the activity depends on 2 “eciors(®

1

thz concentraiion ¢f the hormone in th= recertar ¢corparinent

rt
t

t

which determinec by both iis rafe of atscrpiion and destruct-

ion. (b)the 3t of the normone st its recepior (c) the res-

=

ot

3

porgivensss of ihe<rececpicr site &t ihe hormons iisel?

Factors effeciirz gsox

M
et
[t
Q
H

tions in which tke pleame lesvels of celcium ers kxigh, So,
the direct releilcnghir betwsen plasme celcium corcentretion

end the rate of secrerion of caleiforin is now well estatlisked
# merked rise in the peripherel concentreticn of the hormone
in the order of zkrese-to fifteer fold heve heer cdetected fo-

llowing infusion of celcium.
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Cyclic AMP is & potent stimulus for the release of
the hormone (4vinli et 21,196%). 4s the metabolic effects
of glucagon sre mediated through the activation of eyelic
A¥P (Sutherland and Robison,19%66). Since the conceniration
of cyclic ANP is afTected by sympathetic rervous sciivity
(¥urad et 81,1%62,Sutherlend and Eobison,1%966). So,Alpha
and bete eadrenergic bilockasde ebolish the response to glu-

cagon but not to ceclium.

Prosiaglandins are poternt secreiagogues for calci-
tonir in porecine thyroid slice(Bell.,1975& Meyer and Co-
W03k9r51975LAntiﬁictics s sirepiomycin end relsted compounds
glso release the hormone(Galente et &1,1970) Imidezole, an
ectiveior of phosrhodiesteress, inhibits ikis sctior suggesi-
ing thet cyelic AK? mey be invelved in celcitorin release

{Gelante et 8al.,197C).
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ACTION OF CALCITOKIR

Celcitonin is far more effective in young then in
0ld enimals, sn@ in children rsther then adults,since sen-

sitivity to celecitonir igs rels

et

ed to retes of bone turn-
over {Sturiridge and Kumer,1%$68). The hyzocalcaemic response
was obieined in parathyroideciomized rets. It also, occurs in
eviscerated and nephrectomized rais(Kenny and Heiskell,1965),
80,1t is reascneble to eassume tha+ its crimery sction is on

tone,

Action of celecitorin on bone:

Zona resorpiion:

————— ——— i —— . . T 1 e

This hes teen cdemonstraied by meny workers both in
vivo end In vitro. Aliepoulics ef 21,(1906) using bone cul-
ture sysiem, found the bonsz -zsorpiion ceused Dy paretayroid
hormone to be inhibited as wsll &s thas caused by vitamin L,
Calcitonin thus ecting on & basic siie of bore regorption.
Reynolds and Dingle(1970) also reported, thet calcitonin in-
hibited the formmstion of new csteoclasts and the sction of

those slreasdy present when stimulated by either perathyroid
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They considered the? czleitonin dié not campete with
parathyroid hormone for single size of ection,but ected &t

e different siite of the mechanisms of »o
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observed more osteobzlais in tores cultures in the pressnce

of the hormone. However, neis

33
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teyrolds {1968) nor Fried-

-

mar and Reisz {[1%65) wers anl o demonsirete osieoblaestic
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