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ABSTRACT
The investigation was performed on male rabhity equally divided snto two groups. diposan treated group snd monenan phis
digoxin treated group. Dipoxan (0.2 mp/fkp ) was admmistered orally a4 o single dowe 1o nonna) and monensn (Gmgfhg Tot thies
sueessive days) pretreated rabbits. Blood samples were obtained a1 0 5,00, 15,2040, 60%0 and 120 hr. after digoxon
admmistration. Pharmacokinetic parameters of digoxin were imdicated by determination of area under the carve from timie 0 to
time t (AUC), the arca under the curve from tme zero to infinty(AUC, ) the half-hfe of the drug (1, ;) Yime regared (o reach
maximum drug concentration( L., ) maximum drug concentration in the blosd (C,,,., ) drug cleasance (C1) and the ares under fird
moment curve (AUMC) A sipmificant increase i area under the serum concentyation -time cusve (AUC ), increase in maxsmum

concentration (Cg,), and arca under moment curve (AMC ) were obrerved  Inoaddition, Ihgonan cleasrnee (Cl) was
sigmficantly reduced in rabbits pretreated with monenain

Vihile, half-hfe (ty,) and nme yequired (o reach maxamum

concentralion (1., ) was non sigmficantly changed

The current sesults suggest that monensin enhance the adverse effeets of dipoxin in male rabts. This interaction is plased it

least in part through an increase of digoxin plasma levels

INTRODUCTION

Monensin 15 a  selective  polyether ionophore
widely used i velerinary medicine as a prowth-
promoting agent for beef, cattle and a5 a coccidostat in
chickens and turkeys™ Monensin induced an increase
in the force of contraction of atrial and ventricular
preparations of guinca pigs™ and relaxation of
contracted aortic strips™. Pressman and his co-
workers reported that despite of the marked increase
in cardiac work, moncnsin did not produce a
corresponding increase  of the myocardial O,
consumption. This seems (o be an advantage over the
catecholamine related increase in cardiac work™.
So, the cardiovascular cffects of the drug might be
cfficient in certain discase states requiring inotropic
support, increase of cardiac output and /or coronary
vasodilatation.

Previous investigations by the author and others®
indicated that there was a significant correlation
between the dose of monensin and  pereentape
montality in digitalized rabbits treated with monensin.
In addition, monensin enhanced the arrthythmogenic
action of digoxin in guinca pigs pretreated with
monensin™. The mechanism of interaction has not
been completely ascertained. This necessitates further
experiments 10 be carried out to clucidate the possible
cffect of monensin on pharmacokinetics propertics of
digoxin.

MATERIAL AND METHODS

Ten New Zealand white rabbits ranging in body
weight from two to three kilograms were used. They
were divided into two groups (five /group). Rabbits
were housed identically at controlled temperature (20-
24°C). The first group reccived a single oral dose of
digoxin (02 mg /kg). The second group received
monensin orally in a dose of 6 mgkg for three

successive days. Digoxin was then aduumstered e
single oral dose (0.2 myykg). Venous blood samples
were oblained at 0.5, 10,15 20,4060, 2.0 and
12.0 hours by incision of car marginal vein and blood
was collected into EDTA collection tubes Plasig was
scparated by centrifugation at 000 rpm for 10
minules. Plasma sainples were frozen ot -207°C unit
assay. Serum digoxin concenlyations were measured
using a radioimmunoassay kit  Ametlles-Amersham
International), USA

All data arc presented as mean + candard crron of
the mean (SEM)

Drugs used
Monensin sodium (Signui - USA) and Digoxin
(Glaxo wellcome, UK)

PHARMACOKINETIC ANALYSIS

Mecan maximum serum digoxin concentration
(Cra) and time (1,,..) required to reach C.., werc
calculated from the individual peak serum digoxin
concentration, The arca under the curve (AUC) and
thie arca under the first moment curve (AUMC) were
calculated nsing the trapesoidal rule and  was
extrapolaied 10 affinity.  The  pharmacokinetic
parameters were calculated using PK Solution 2 0 (
Noncompartmental Pharmacokinetics data analysisy
Dr. David S Farnier, Montrose, USA.

STATISTICAL ANALYSIS

Data from cach group are presented as mean «
standard crror of the mean The signilicance of
difference between groups wis analyzed nsing Student
ttest. P < 005 was considered as mdicatve of
statistical significance. All statistical procedures were
analyzed by a computer assisted program (PC version,
University of Georgra, Athens, Georgia, USA)
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DISCUSSION

Phacmacohinetes are the mathemnticat description
of the Hine course of dog absotplion, disttibtion
metaboleatt and exeretion: Clindeal phag mm,-ul\lncliu;
have proved pactcalinly valuable for those drips wih

nanrow therapentic mdes such i digoyin™™

The results of the present work showed that the
mean concenttions of digosio in- wonensiu pre-
teated  abbits were ligher  than 1he dipasin
coneentration i vontrol mbhits, The tncrensed serm
chiponin Tevel may be due 1o inerease i diposin
absorpion from pastrointestinal et Diposin is
absothed by a0 passive,  nonsaturble franspor
process™. predominanty from the small bowe!™"
Alteration of pastrointestinal - wotility by other diug
maylead fo change i digonin absorption: Fahanced
absorprion o drugs appent 10 tesnlt from medications
suehe as diphenony late with atropine which decrease
testinal motlin'* Monensin may cime a decrense
W pastoimtestioal  wonlitn. This possibility s
supported by the Guding of other myestipgators who
wepotted  that monensin induced  smooth moscle
relanation of guinea piy aorat™ and ypuinea pip e
coli't1o )

A sall fraction of digoxin is metabolized the
ver with the formation of (he denvatives b
digonipenin, b-igoxitngenin and - mona and - s
dipfoxoside™ ln addwon Schwolde and
Absendor™™ reported that - eviochrome 4801
necessany for the metabolism of digovin T
observed terense in serum digoin fevel w1
present work may be attributed to mbubition ol hepate
metabolism of digonin,  This was soppoitad by Daht
Who reported that monensin deprossad sipnifieanty
the actvity of eytochrome P-450" " Moreover. 18 W
been reparted that monensin induecd hepatic ';:,\"“‘"“
ANy species as poats™ shoep™, Tupman'™ A
K1 B
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Digoxin 1s climmaed almost ennrely via the
Kidney, 60« 80% in unchanged form by plomerular
filtaion and 0 some extent by active tubular
sacretion™ " Glomeralar (iltration 1s mmportant i the
renal handhing of digonin. There is a strong linear
correlation between creatinine clearance and -dnzoxin
renal clearance™**®. Moreover, it has been r\‘;;oncd
that . monensin - induced  shghtly  manifested
degeneration  of  epithehum  of  Kidnev  tubuli
cantort’™ Furthermore, the results of Caldeira and
his colleague®™™ showed that monensin mduced acute
renal tmbular injury and an increase in creatinine
plasma level in human. At the same time, monensin
induced a decrease in clearance of digosin (present
work). This may explan the obsenced increase in
serum digoxin level in the present work.

In  conclusion, pretreatment  with  monensin
increased digoxin serum level of conscious rabbits,
Digoxi elevation is probably through enhancement of
absorption, lack or minbition of liver microsomal
cnzyme  svstem  and  ‘or interference  with  its
climination through the damage of kidney (nbules. A
briel word of caution will be mentioned because of the
extreme toxicity of menensin, individnals dealing with
1t especially percons under digoxin treatment, should
be advised and protected 1o avoid exposure 1o it
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