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METABOLISM OF DIGOXIN AFTER ORAL AND INTRAJEJUNAL
ADMINISTRATION

J. OLOF MAGNUSSON
Departments of Clinical Pharmacology and Internal Medicine, Division of Cardiology, University Hospital,
S-581 85 Linkoping, Sweden

To study the influence of administration site on metabolism of digoxin in the gut, urinary excretion of
digoxin and its metabolites was compared after oral and intrajejunal administration of [:3H]-digoxin
solution to eight healthy volunteers, using liquid chromatography for the drug analysis. Dihydro-
digoxin was not excreted in higher amounts after the more distal administration. The excretions of
hydrolytic and non-extractable metabolites were significantly greater after the oral administration.
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Introduction

A microencapsulated digoxin formulation, as com-
pared to a fast dissolving tablet, delayed absorption
of the glycoside without reducing the amount
absorbed (Bergdahl et al., 1980). During further
studies, a microencapsulated preparation with more
sustained dissolution properties was compared with a
digoxin solution. A reduction of the hydrolytic
cleavage and an unexpectedly large biotransforma-
tion to dihydrodigoxin was found after intake of the
microencapsulated formulation. In a pilot study, a
threefold increase of the excretion of dihydrodigoxin
was demonstrated in one subject after intrajejunal
administration of a digoxin solution (Magnusson et
al., 1982a). Thus, evidence suggested that metabo-
lism of the glycoside might depend on a more distal
absorption site in the intestine. The present study was
performed to investigate whether the more distal
absorption site per se is important for the metabolic
inactivation of digoxin. The design also allowed an
estimation of glycoside hydrolysis in the stomach.

Methods

In a randomized, cross-over study 50 ml 3% ethanol
solution containing digoxin (0.5 mg) and 12aI[3H]-
digoxin (100 ,uCi, New England Nuclear Chemical
Corporation, G.F.R.) was given to eight healthy
male volunteers, none of whom had received anti-
bacterial drugs during the recent months. Approval
was given by the Ethical committee and Isotope
committee of the University Hospital, Linkoping,
Sweden. The dose of radiolabelled material was

chosen to obtain sufficient sensitivity of the liquid
chromatography (LC)-method. Radiochemical purity
was determined with the same analytical procedure as
used for the urine samples (Eriksson etal., 1981). The
solution contained 1.8% [:3H]-hydrolytic metabolites.
The drug was given either orally or as a 15 min in-
fusion into the jejunum about 120 cm from the mouth
via a catheter previously found not to adsorb digoxin.
The position of the catheter was checked by X-ray. At
least 10 days elapsed between the trials. Urine was
collected 0-72 h after drug administration and parts
were kept frozen until assayed. Digoxin and its meta-
bolites were determined by LC combined with liquid
scintillation counting (Eriksson et al., 1981). The
urine samples were not pretreated with deconjugat-
ing enzymes.

Results

Results from the analysis of the 3 day urine collec-
tions from the eight subjects are given in Table 1. The
absorbed amount, estimated from the total urinary
radioactivity was the same after both modes of ad-
ministration. The excretion of dihydrodigoxin did not
increase after the distal infusion. Only one subject
produced considerable amounts of the reduced meta-
bolite after both oral and intestinal administration
(6.3% and 9.6% of the dose). The excretion of hydro-
lytic and non-extractable metabolites was signifi-
cantly greater (P < 0.05; Student's t-test) after the
oral intake of digoxin (2.9% vs 0.6% and 11.4% vs
4.7% of the dose, respectively).
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Table 1 Relative amounts of [:H]-digoxin, [3H]-dihydrodigoxin, and ['H]-hydrolytic digoxin
metabolites (mean and range) excreted in urine 0-72 h in eight healthy men after administration
of 0.5 mg [:'H]-digoxin solution.

Oral Intrajejunal
administration infusion

Total radioactivity (% of dose) 51.8 (44.8-63.3) 52.4 (41.1-62.9)
Recovery by LC (% of dose) 40.4 (35.4-50.6) * 47.7 (34.9-62.3)
Digoxin (% excreted) 90.8 (81.8-97.2) * 96.3 (82.2-98.6)
Dihydrodigoxin (% excreted) 2.0 (0.3-12.5) 2.3 (0.3-15.5)
Hydrolytic metabolites (% excreted) 7.2 (2.4-16.7) * 1.4 (1.2-1.7)
* P<0.05

Discussion

An explanation of the low production of dihydro-
digoxin in the present study could be that the infusion
of the glycoside was too proximal to allow exposition
of the drug to bacteria possibly responsible for
the metabolic process (Herrmann & Repke, 1969;
Lindenbaum et al., 1981a). It can also be argued that
not only the distal absorption but also individual
factors may be responsible for the inactivation since
the recovery of dihydrodigoxin differs greatly in pre-
vious investigations (Peters et al., 1978; Gault et al.,
1979; Lindenbaum et al., 1981a, b; Magnusson et al.,
1982b).

The recovery of hydrolytic metabolites mainly after
oral intake of digoxin is consistent with previous re-
ports demonstrating intragastric hydrolysis of the
glycoside (Beermann et al., 1972.; Gault et al., 1980).
Also consistent with a previous study (Magnusson et
al., 1982b) non-extractable metabolites, i.e. metabo-
lites calculated as the difference between the total
urinary radioactivity and the recovery of LC,
were found in increased amounts when the hydrolysis
was large.

The author is indebted to Miss Stina Gustavsson, AB
Hassle, Molndal, Sweden, for skilful technical assistance.
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