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the work on the new anti-inflammatory drugs began

in the eariy 1ifiies.

Ihe cortisone drams was well known and phenyl-
butazone was becoming recognized as a notent anti-
inflammatory agent. danagement of inflemwatory condi-

tions were breaking out of the old sulicylate mould.

There were overlapping periods of efforts to im—
prove on phenylbutazone in the pyreazolone series and 4o
better aspirin*significantly in the salicylalte series;
but these efforts were eventually abandoned. Good
activity was developed in certain seemingly unrelated
chewmical series, but the activitiecs could not be sepa-

ratea Irom unwahted acutbte sive effectg.

In the course of much sewirandom screening, clear
activity was Tound among H-phenyl anthranilic acid deri-
vatives, fiufenemic acid (arlef) (Parke Davis) being

the first compound to be inbtroduced.

antlipyresis and inhibition of inflemmatory granu-
lomata Tormation in rats were deonistrated (Finder et

al., 1963).

* - . .
Acetyl szlicylic acid
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~efenamic acld (Pongian) was subsequently synthe-
slzed wod vecame the second coupound tC ve recomuended

for clinical trial (Winder et al., 1962).

mundareds of other feoneamic aclds were synthesized
and gbudied. Out of tuis effort came wmeclofenamic
acid, wnd it was the third compound to be recommended

Tor clinical trial (Winder et al., 1965).

In the present work, potency of different members
of fenamic acid,e.g. flufernemic, aefensmic and mcelo-
Tenamic together with indomethacin is determined on the
electrolytes of both the blood ani bone relative to that

of phenylbutazone,

Compound Ciba 21 ,40L De (Glyvendl) is added to the
list because 1t has been found to have anti~infl ammatory

activitics and is exXtensively used.

Changes in clectrolyies godium and potessium of
blood are extremely importent since these drugs are
uged in Lhe stage where, congestive heart Tailure,
nypertension, nephrotic disease znd Jiabetes supervene,

Or &are comuon assoclations in our patients.
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slectrolytes in Lone are olso determined since

14

bone combtaing ¢ large proportior of tue total amount of
sodium within the body (Bergstrom, 195Z; Davis,Koncerg
and Wilson, 1952; Cheek, West znd Golden, 1957) i.e.

not less then helf the sgodium in the body.

Bone is the only tiscue in which the sodium con-
Gent 1s greater than in extracellular fluid (Harrison,

Darrow and Yannet, 1936).

& pood deal of attention has been focused on the
role of bone in sodium end potessium metabolism (Berg-
strom, 1956; Nichols and Nichols, 19Y56; euman and

Neuwgan, 1957 & 1958).

Bergstrom and Wallace (1954) suggested that bHone
also participates in potassium exchange though 0 a
lesser degree, It has also been suggested that bone
sodium is labile 2nd mey act as & freely eveilable re-
servolr for the preservation of the plasua souium 1ovel

(Woodbury, 1956).

Ir contrast, the proportion of the total skeletal

calcium which 1s readily exchangesble is surprisingly
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sones o0 Lo experiientel spimals for Luantitetive

caelysic (Compell, Land).

B

ine goal of this efTort has dDeen o ring ouw
wiietier lhese new compourds have o pure avti-intiammatory
gctivity or is it associabed with sodiun revelning pro-
perties in plasma and bone, as well as its effect on

potassium in these comparticents.

Freviously sodium relention in Dlagma had pecome
evident shortly after tne introduciion o+ cortigone
{Fobert and Ditts, 15525 fonowivon, Loeb, Stork, louler,

19555 “oresue =% o1,, 19500,

“

&va ¢l Hufize (1w00) studied the «Ffeche of corbico.
steroids, DOC4, cortizone, ' sdrocorticore (cortisol),
Dredrigone, @hia prednisoione and weXouletnasowns In the
level of codium anu Lot _giive in the Jone. in the gree-
sent work we suvudied tuc effect of wlfferent
Son-steroical eanti-io oo atory epents 0. sodium ano
DOTas-iun OT Loth vone ano slégid. + Couparative ztudy
wae mede To ciucldazte whiclh or these can lnauce wore
signiTicent changes ir wne slectrolytes studied Laring

renylbutezone s & stanoard.

Central Library - Ain Shams University



Uynaadces of bone sodium:

Within recent years boues has coue to be recarded
as a functional depot playing a significant role in
Votal body electrolyte metabolism rather than as & stable
pool of unavallable ions (Bergstrom, 1955). Attention
has been focused on the possible role of bone in relag-
tion to plasma sodium regulation (Dosekun, 1959). It
has been ghown that relative to octher tissues, the sodium
content of bone ig high and undergoes consgvant turnover
throughout life (Shohl, 1939) and thet bone is the only
tissue in which sodium concentration is higher than in
extracellular fluid (Harrison, Darrow and Yannet, 1936).
It has also been suggested that bone sodium is labile
ana aay act as « freely aveilable reservoir for the
preservation of the plasma sodium level (Woodbury, 1956).
Evidonce has also been fortheoming from cnimel experi-
mentation that the skelebton may ol Or 10sc electro-
lytes under conditions of abnorm:l electrolyte ametabo-

lism (Bergstrom, 1956).
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Lrudyele o the whole numan bodr, sithoursh limitsd
Lo & Tew SUservations nas shown That the total sodium
content is approximately S00C mEq (Widdowson et al.,
1951; Forbes and Lewis, 1956); of tihis total probably

not legse than half is in bone.

Information as regards human bone is sparce. In
1894, Gabriel in a very detailed study of animal bone,
included two representative samples from unstated number
of specimens of the humerus of man and he was the first
to demonstrate considerable gquantities of sodium in

bone.

Elementin (1936) also conducted a comprehensive
investigation on human mineral content but his material
was limited to0 three samples of skull =nd two each of

pelvis and humerus.

Recesnt reports of humar bone cumpogltion have
appeared (Witechell et al., 1945) and (Forbes and Tewis,
) However, these latter sbservabions have not
been wiolly satisfactory in that the number of samnpl es
analysed were few and the deterzinstions mere limived

T twe or three minerszls. tae largest study currently
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revirted is tuat given by Pelligrince and Farber (L95E).
Inese workers anslyged tivial bone of fiftesrn normal
subjects for calcium, phosgpavrousg, sodium and pobtassium.
In z similar Tashion Agna, Kncwles znd Alverson (1958)
anzlyzed normal humen skull, rib and ilecum for concen-
trations of water, calcium, phosphorous, carbon dioxide,
nitrogen, chlorine, potassium and codium. The skull was
found o contain sigpificantly greater amounts of col-
cium, phosphorous, carbonstes, and sodium and legser
amounts of water, nitrogen, chlorine wnd potassium then
did ileum. I'he composition of rib was intermediate
between skull and ileum. i comparative study was also
carried out by Shenolikar (1966) on different species

o

oX humsan Indians where he found no marked difference.

dowever great difficulties in atbempting to study
alterations in bone sodium eXchange in man during life
were encountered, desides problems concerning the in-
ternal ulstribution of this ion and factore related to
the Lody economy of godium regulating ite overall

balance (Casey and Zimmerman, 1955).

Lt was not until the use 0f radic isotopes which

gave more accurate information sbout the dynamics of
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bone wmineral metabulise that The potentlial dmportsnce

T bone 1n sodium metabolism was epvrecletec (Heveoegy,

1955; Neuman and HNeuman, 1958).

Ever since the earlier studies with radiozetive

g}

isotopes, it hog been reglized that bone godium does
not exchange completely within periods adequate for
complete exchange in all other tissues (Kaltreider et
al., 1941). Later work has repeatedly confirmed this
observation in different species. For example, Bauer
(1954) found in rats that only 20-40% ¢i bone sodium
exchanged with injected radio-scdium within owenty-four
hourg and similar values have been reported in rabbits
(Davies et al., 1952) and in dogs (FBdelman et al., 1952;
#iller and Wilscm, 1953%; :2illier et al., 195%4). Using
an external counting technique, diller et al. (1954)
were aole to ootaein informzstion about the nenctration
of radiosodium into bune in human subjects om a diet of
low sodium content and in a steady state of sodium
belance. Thelr method was not sufficicntly scnsitive
to attenpt te follow alterabiions under conditions of
eltering sodium bulence. For this reason the cifects

o1 zeute sodium depletion were studied in rats by lunro
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(1954 who confirmed that when sodiuw wag reutved Trom
tiie body by peritonesl dialysis (according to Bergstrom
and Wallace, 1954), this prucedure reduced the done
gsodium content with variab:lity between young and older
rats (Munro, 1959). In c¢lder rats, the decrease in
bone sodium was not so pronounced although the amcunt
oF godium available for exchange was not altered. It
ig evicent that the transfer of godlum from bone to
extracellular fluid nmust, in the firgt instance, be
from the exchangeable fraction which by definition, is
able to participate in ionic exchange with the extra-
cellular fiuid. These results suggest therefore thatb,
after depletion, sume sodlum in bone which was not origi-
nally available for exchenge had become exXchangeable so

that the abgolute amount available remained cunstant.

ihe interest in the participation 4f vore in sodiunm
and puotagsium metabolism hags mainly been fucused on the
potentisl of this astructure ag & reserv.ir fr Los
clectrilytes, frow which they could be guppliea in case
sf neecd and where they could be gstored ‘n pericds of surplus.

T most of the published studies the investizators have
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toncentrated on the significence -f “ine ag a c.urce of
eXtres-aiun weinly during setebolic acidocie (Bergetrom,
19523 Fichols and lichols, 195% & 1958; Levitt et ali.,
1954 & 1956). letabolic ecidosis srd sudium depletion
will condition a movement of s-dium from bone, being

rich in itsg sodium content.

Bergstrom (1955) was the first t. show that signi-
ficant loss of sodium from bone resulted from tre induc—
tion of systemic acidogis in animals. In these experi-
ments, as well as in sodium deprivation studies, he
demonstrated that the loss -f sodium from bone was asg
nuch as 30 to 50% 2f that originally present. This
indicated that a large part of the skeletal sodium exists
in e fim  which can be liberated, at least under certain

conditicons.

Considerable logs of sodium and rotagsium from
L.ne in electrolyte depletion without acidousis has algo
bes.. found (Ferpstrom, 1904 & 1vb6; sdeluan, Fagen and
dusre, 1954y Nichols and picnle, 1955 & 1986 Yo odbury,
Lo56s Junre Set_skar and Wilsoim, 1957). Bergstrom

(1955), NWichols and Fichols (195€) ard Levitt et al.
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(1956) demonstrated lowering °f oone sodium content
afver luse 2f sudivm from vody and vice verss, socium
content may rige after sodium loading. dichuls and
Fichols (1957) were able to demonebrate o gain in total
bone sudium by chronic godium loading and after para-

thyroidectomy (Nichols and Fichols, 1958).

Als> the effects of alterations of the concentra-
tlon of sodium in the serum upon the counteat of sgodium
in bone have been studied in rats in experiments of
relatively short duration. Ilyponstraemia of sghort
duration produced either by water loading in the pre-
sence Of vasopressin or by peritoneal dialysis against
zlucose solutions was not assocliated with a significant
fall in bone sodium, sladlarly hypernatraemia nroduced
Dy ures losding and restiiction of waber intake wes not
asgociatec with z significant rise in bone sodium. This
was cemonstrated Ly Winters et sl. (1%58) who suggested

thus that alterations in the concentration of socium in

bl

FREN s o R Ty e v e e o e T e T e
the serum or in the volume of tae cwbracellular fiuid

'

do not cause movements oF bone godium i experiments of

shorv duration.
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