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Oral administration of human recombinant interferon-«, in rats
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Summary

The absorption of human recombinant interferon-a, (IFNa,) from the oropharynx has been investigated in the rat. We have
shown that small amounts of interferon can be absorbed and measured in blood. The absorption of IFNa, dissolved in saline was not
improved by the addition of different promoters. The practical usefulness of a small absorption of interferon has been discussed.

Introduction

The administration of interferon (IFN) by oral
route has been found ineffective because of the
gastrointestinal proteolysis (Wills et al., 1984).
However, absorption of antibodies administered
by oral route has been noted in newborns, suggest-
ing that the gut mucosa can easily absorb im-
munoglobulins at least during the first days of life
(Rogers Brambell, 1970).

Gardner et al. (1983), Ritschel and Ritschel
(1983), Yoshykawa et al. (1984) and Bocci et al.
(1985, 1986) have reported that insulin, gastrin
and IFN can be, at least in part, absorbed by the
rectal mucosa. Unexpectedly, Pacini et al. (1987)
have detected some biological activity as well as
protein-bound radioactivity in plasma following
oral administration of tumor necrosis factor (TNF)
in rabbits.

These results as well as the possibility that a
small amount of proteins might be absorbed at the
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oropharynx level compelled us to investigate
whether IFN in saline or with absorption promo-
ter could be absorbed by oral administration.

Materials and Methods

IFN preparation

Human recombinant (R-) IFNea, obtained
through the courtesy of Dr. I.I.A. Tabachnick and
Dr. P.P. Trotta (Schering-Plough Research Divi-
sion, Bloomfield, NJ), had a potency of 42.0 x 10®
IU/ml; it was at least 98% pure and contained
only a trace of human albumin.

Doses of 3.2 megaunits in a total volume (with
adjuvants) of 0.1 ml were tested per rat in the
following formulations:

(1) IFN diluted in saline;

(2) IFN diluted in saline with Labrafil R.M. 1944
added (Gattefossé, B.P. 603, F-69804 Saint-
Priest Cedex, France). Labrafil is a prepara-
tion containing apricot kernel oil and PEG-6
transesters and is practically atoxic;

(3) IFN diluted in saline containing 3 mg sodium
ursodeoxycholate (Na-UDC) In comparison
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with other sorption promoters, this adjuvant
has the advantage of not being harmful in
physiological dosages; and

(4) TFN diluted in saline containing Na-UDC to
which Labrafil was added.

All formulations were prepared with or without
0.5% methylcellulose and used at once. Methylcel-
lulose was added to increase the viscosity and
stickiness of the solution in the hope of delaying a
rapid swallowing of the IFN solution.

Twenty-seven male adult Wistar rats with an
average body weight of 330 g were used
throughout. The animals were allowed food and
water ad libitum before the experiment. During
light and transient ether anesthesia, 0.1 ml of
R-IFNaq, preparation was dropped in the middle
portion of the tongue. For comparative purposes
some rats were injected subcutaneously at two
sites of the abdomen with the same IFN doses.
Blood, collected from the tail (150 pl) was diluted
into 150 pl of heparinized (10 U/ml) saline and
the diluted plasma was kept frozen at —20°C
until IFN measurements were performed.

IFN determination

The IFN assay was carried out in microtiter
plates (Costar, U.K.) as described by Langford et
al. (1981) using human amniotic cells (Wish) and
vesicular stomatitis (VSV, Indiana strain) as a
challenge virus. All samples were assayed at least
twice in triplicate. The assays were always made
employing the international reference prepara-
tions for human IFN« (obtained from the Na-
tional Institute for Biological Standards and Con-
trol, London). The standard of human IFN« (G-
023-901-527) with a defined potency of 4.3
Log/vial, when reconstituted in 1.0 ml of sterile
distilled water, yielded in our assay system a geo-
metric mean titer of 4.8 log,, IU /ml (S.D. = 0.069;
n = 16). All titres corrected for the initial dilution
are reported in IU /ml.

Results and Discussion

In order to examine whether IFN is absorbed
via the oral route, we have used human IFNa,

because homologous and pure IFNa is not readily
available and since no antibodies are formed dur-
ing acute experiments, all mammalian IFNs have

a similar pharmacokinetic behaviour (Cantell and
Pyhild, 1973).

To facilitate the absorption from the orophar-
yngeal mucosa, IFNa, was administered in several
formulations and in all of them the resulting IFN
activity was quite stable.

. Bioavailability of IFNe is practically quantita-
tive after subcutaneous (s.c.) injection and the
area under the curve (IFN concentration in plasma
versus time) reflects well the phases of absorption,
equilibrium and catabolism of the drug. Fig. 1
indicates that after s.c. administration the peak
(Cpax) 1s reached 2 h after administration; subse-
quently IFN levels declined rapidly and were
negligible within 7 h. In these experiments C_,,
was equivalent to 1150 + 120. On the other hand
oropharyngeal administration of the same dose of
IFNa, yielded very low (between 4 and 30 IU /ml)
IFN plasma levels (Fig. 2) indicating in all cases a
minimal absorption. However, even though the
addition of either Labrafil or Na-UDC to the IFN
dissolved in saline solutions did not significantly
improve the absorption, it modified the pattern of
the areas under curve. As can be seen in Fig. 2, the
IFN plasma peak was delayed when Labrafil was
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Fig. 1. Interferon plasma levels obtained in rats after subcuta-
neous injection of human recombinant interferon-a,. Values
are reported as mean+ S.D.
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Fig. 2. Interferon plasma levels obtained in rats after

oropharyngeal administration of interferon-a, dissolved in

saline or with addition of different promoters, without methyl-
cellulose. Values are reported as mean + S.D.

present and remained fairly constant until the end
of the experiment.

The presence of Na-UDC anticipated the IFN
plasma peak at 2 h and yielded a curve with a
pattern resembling the one obtained after s.c. in-
jection. The association of both Labrafil and Na-
UDC does not appear advantageous because only
the effect of Na-UDC can be observed. All the
experiments described in Fig. 2 were repeated with
the same formulations after addition of methylcel-
lulose but the increase of viscosity did not im-
prove the absorption of IFN.

In conclusion, our data indicate that a small
amount of IFNe,, as detected by measuring its
antiviral activity, can be absorbed and measured
in blood after oral administration. Thus the classi-
cal concept that proteins cannot be absorbed at all
after oral administration does not hold true any-
more and it is likely that absorption occurs in the
oropharyngeal mucosa. Unfortunately the periodic
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swallowing of saliva washes the IFN solution into
the oesophagus and limits the absorption consid-
erably. With the pharmaceutical preparations used
here we have speeded up absorption only with
Na-UDC but unfortunately this agent does not
increase the rate of IFN absorption so that the
total amount absorbed does not differ from the
saline control. Comparison of the bioavailability
between s.c. and oral administration indicates that
the latter is minimal and casts doubts concerning
its practical usefulness. However, it remains un-
certain whether even a small absorption of IFN
that certainly does not procure toxicity may sig-
nificantly improve immunological parameters thus
making this route more attractive. Further work
with homologous IFN should clarify this aspect.
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