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17101 P. Interaction of Swine Influenza Virus and Egg-White Inhibitor of

Virus Hemagglutination.*

FRANK LANNT AND J. W. BEARD.
From the Department of Surgery, Duke University School of Medicine, Durham, N. C.

The interaction of swine influenza virus
and egg-white (EW) inhibitor of virus hemag-
glutination resembles an enzymatic reaction
with the virus acting as enzyme and the in-
hibitor as substrate. Attempts to follow the
kinetics of inhibitor inactivation by virus have
revealed that the inhibitor present during the
intermediate period of the reaction differs in
behavior from untreated inhibitor. This ob-
servation and its possible significance are the
subjects of the present report.

Materials and Methods. The swine influ-
enza virus was the purified preparation SF,
previously described,! which contained about
7,200 hemagglutinating doses (HDD) and 0.234
mg N per ml. The preparation of semipurified
inhibitor, A200 PIT E1, was obtained by pre-
cipitating EW with 7 volumes 0.1 M KH»PO,
and extracting the precipitate, after washing,
with 0.06 M phosphate buffer at pH 7.22
The extract contained 120 vy N per ml and was
about 30 times as active as EW on a N basis.
The residual inhibitory activity of virus-
inhibitor mixtures was titrated against 4 HD
heated swine virus (53°C, 30 minutes) by the
constant virus-varying inhibitor method.?
Preliminary to titration, the virus-inhibitor
mixtures were immersed in boiling water for
2 minutes to destroy the hemagglutinating ac-
tivity of the virus; the activity of the in-
hibitor was not significantly affected by this
treatment. Buffered saline, consisting of
0.81% NaCl and 0.005 M phosphate at pH
7.3, was the diluent throughout.

* This investigation was supported by a grant to
Duke University from Lederle Laboratories, Ine.,
Pearl River, N. Y., by the Dorothy Beard Re-
search Fund and by a research grant from the
National Cancer Institute, U. 8. Public Health
Service.
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Experimental. In a typical experiment, mix-
tures of equal volumes of 1:5 inhibitor and
1:200 ST were incubated for varying periods
at rcom temperature (27°C), immersed in
boiling water, cooled, and titrated for residual
inhibitory activity with virus heated at 53°C;
inhibitor controls devoid of virus were in-
cluded. The complete titration data are
shown in Fig. 1, in which both the convention-
al designations, O to —+-+-4-, denoting
minimal to maximal hemagglutination, and
the corresponding chicken red blood cell con-
centrations in the reference red-cell suspen-
sions are used as ordinates. In the present
experiment, the designation +-+--== cor-
responds to zero inhibition. From the results
it is evident that wvirus-treated inhibitor can-
not properly be described as diluted untreated
inhibitor, since the inhibition curves cannot
be superimposed by translation along the axis
of inhibitor dilution; therefore, no simple
kinetic analysis is possible. Hirst® has re-
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DILUTION OF VIRUS - INHIBITOR MIXTURE
Fia. 1.

Inhibitory activity of purified EW inhibitor
(A200 PIT EI) after incubation with purified
swine influenza virus (SF) for varying periods at
27°C, as tested with heated (53°C, 30 minutes)
virus, Period of incubation: curve A, 0 minutes;
B, 3 minutes; C, 10 minutes; D, 30 minutes; E,
100 minutes. Curve A applies also to untreated
inhibitor control and to inhibitor control heated
in boiling water for 2 minutes.
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ported a similar result with normal serum in-
hibitor.

Experiments to clarify the origin of the pro-
gressive decrease in slope induced by virus
(Fig. 1) have shown that (a) the slope effect
is not attributable to the concentration of im-
purities (cf. 2) or to the accumulation of non-
inhibitory reaction products; and (b) the in-
hibitor characterized by shallow slope does
not sediment appreciably in centrifugal fields
sufficient for sedimenting virus.

Discussion. 'The slope of the inhibition
curves (Fig. 1) in the region of transition
from zero to maximal agglutination may .be
tentatively interpreted in terms of the firmness
of attachment of inhibitor to the particles of
the titrating virus. Accordingly, virus-treat-
ed inhibitor may be described as a “weak”
inhibitor in comparison with untreated inhib-
itor.

Available evidence suggests that the weak in-
hibitor is a {ree inhibitor, unattached to virus.
Such an inhibitor could pre-exist in a hetero-
geneous inhibitor population and could be
made manifest through a preferential action
of virus against strong inhibitor. An attrac-
tive alternative is that the weak inhibitor is
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the product of a progressive, rather than all-
or-none, action of virus. If the latter explana-
tion should be correct, the demonstration of
a free, weak inhibitor, intermediate between
fully active and inactive inhibitor, would pro-
vide strong support for the enzymatic hypothe-
sis of inhibitor inactivation by virus. The
possibility that the action of virus is not all-
or-none has been previously suggested by Bur-
net and collaborators*® from related, but
somewhat more complicated, experiments.

Summary. During the interaction of swine
influenza virus and egg-white inhibitor of
hemagglutination, there appears a weak in-
hibitor, which has titrating properties different
from those of untreated inhibitor. This re-
sult renders impossible a simple kinetic treat-
ment of the data. The significance of the
weak inhibitor for the mechanism of virus-
inhibitor interaction is discussed.
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17102. Role of Adrenal in Uptake of I'*! by the Thyroid Following Paren-
teral Administration of Epinephrine.
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In a previous paper! we reported that the
parenteral injection of epinephrine into both
the intact and the totally thyroidectomized
dog resulted in an increase in secretion of
thyrotropin from the adenchypophysis. In
the intact dog this was evidenced by the de-
velopment of hyperplastic changes in the
thyroid following the daily injection of
adrenalin-in-oil. Serum obtained from simi-
larly treated totally thyroidectomized animals,
when injected subcutaneously into young
guinea pigs not exceeding 200 g in weight,
resulted in hyperplastic changes in the thy-
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roids of the treated guinea pigs.

It was further reported that the increase
in circulating thyrotropic factor resulting from
the injection of epinephrine in totally thy-
roidectomized dogs reached its peak approxi-
mately 4 to 6 days following the beginning
of treatment, and thereafter began to diminish
despite the continued injection of epinephrine.

The present report is concerned with a
study of the role of the adrenals in the above
described phenomena. In place of the bio-
logical assay method previously employed for
the determination of circulating thyrotropin,
we used the percentage uptake of parentally
administered 1! as an index of thyroid ac-
tivity. This technique has the relative ad-



