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1.

Protein binding of rifampicin to varying albumin concentrations was carried out in
Effect on other antitubercular drugs on protein binding of rifampicin was also studied.

2.

The results indicated that rifampicin binding was influenced by albumin concentration,
suggesting that it was chiefly bound to albumin.

3.

Presence of other antitubercular drugs along with rifampicin decreased the percentage of bound
rifampicin.
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Protein binding of drugs is clinically
important because it is only the free drug
which exerts the pharmacological action
(Levy, 1980; Wise 1983). Individual characteristics of human serum are known to
influence protein binding of the drugs
(Bridges and Wilson, 1976). One of the
host characters which profoundly alters the
in vivo protein binding is the nutritional
status of the individual.
Our earlier studies on rifampicin indicated that protein binding of rifampicin is

reduced in undernourished (unpublished
data). It was observed that protein binding
was further reduced in undernourished
tuberculosis patients receiving rifampicin
along with other anti-tubercular drugs.
The differences in protein binding of rifampicin within undernourished population
with similar serum albumin levels were not
clear, Hence, in the present studies, extent
of protein binding of rifampicin was determined in vitro, varying the concentration
of albumin as well rifampicin. The effect
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of other antitubercular drugs on protein
binding of rifampicin was also investigated.
Plasma protein binding was determined
on a equilibrium dialysis cell containing two
separate chambers separated by cellophone
membrane. Plasma (0.5 ml) diluted to give
varying concentrations of albumin (both
synthetic and fresh human plasma was
used) was equilibrated with phosphate
buffer pH 7.4 (Boman, 1977). After incubation for 18 h at 37”C, the bound drug and
free drug concentrations were estimated
by microbiological assay using Bacillus
Subtilis (ATCC 6633) as the test organism
(Kiss et al., 1976). Fresh human plasma
obtained from healthy volunteers, human
albumin from Calbiochem, La Jolla, California and rifampicin obtained from Sigma,
St. Louis, Missouri were used in the experiments. The extent of binding was determined by mixing rifampicin at varying
concentrations with plasma and incubating
it for one hour at 37°C followed by equilibrium dialysis as described above. The
binding of rifampicin was determined at
various concentrations of rifampicin. The
in vitro binding of rifampicin in the presence of other antitubercular drugs namely
INH (10 pg/ml) ethambutol (5 pg/ml),
pyrazinamide (5 pg/ml) and ethionamide
(20 pg/ml) were also studied.
The results of in vitro binding of rifampicin is given in table. Maximum binding
was observed at 4 g/dl of albumin and is
significantly more than the binding with 3
g/d1 and 2 g/dl: Binding of rifampicin to
reconstituted human albumin was slightly
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lower at all concentrations of albumin as
compared to fresh human plasma. Fresh
human plasma was diluted with phosphate
buffer to give 3 g/d1 and 2 g/d1 and in vitro
binding to rifampicin was carried out to
check if any non specific factors influenced
rifampicin binding. The results given in
table suggests that rifampicin binds to only
albumin. The effect of other antitubercular drugs on rifampicin binding indicate that significant reduction in protein
binding of rifampicin occurs when INH (10
pg/ml) and ethionamide (20 pg/ml) were
added along with 10 pg/ml of rifampicin
when these drugs were added together
there was a significant decrease in the
binding.
A number of drugs have the property of
binding to plasma proteins. This is of importance in determining its volume of distribution, pharmacological activity and elimination (Keen, 1971). Our results on binding
of rifampicin in normal plasma ageed well
with reported values (Acocclla, 1978) The
decreased binding of reconstituted albumin
to rifampicin as compared to fresh human
plasma implies that it is not as good as
fresh plasma in its binding characteristics.
It has been reported that with frozen
plasma, the protein binding tended to be
lower (Aoyagi, 1973).
Rifampicin binding was reduced in the
presence of other drugs like LNH, ethambutol, pyrazinamide and ethionamide added
individually as well as when added together
suggesting that administration of other
drugs may displace rifampicin from binding
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sites. It is well known that drugs such as
ethambutol and INH are also protein bound
(Kucers and Bennet, 1979). It has also been
reported that in binding experiments using
rifampicin, PAS decreased the binding of
rifampicin (Aoyagi, 1973). There are no
other reports on the effect of other drugs
on the binding of rifampicin in vitro. The
observation that presence of concomittantly
administered drugs in vitro decreases the
binding of rifampicin supports our in vivo
binding reaults (Polasa and Krishnaswamy,
1984) where decreased rifampicin binding
was observed in plasma of individuals
receiving combination therapy for tuberculosis. Our earlier data (Polasa and Krishaswamy, 1984) indicated that protein
binding of rifampicin was positively correlated to Auc’-a (total) (r=O.5, p<0.05)
indicating that bioavailability (AUC) of
drugs is influenced by the extent of protein
binding. These results on in vitro as well
as in vivo indicate that in therapeutic
practice, free levels of rifampicin are likely
to be increased by concomittant administration of other antitubercular drugs. This in
turn could lead to prolonged drug action
or toxic drug reactions.
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