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TABLE 4

FREQUENCY OF FEBRILE RESPIRATORY ILLNESSES
AMONG CHILDREN IN INFLUENZA VACCINE STUDY,

CHAPEL HILL,
DECEMBER 1968-FEBRUARY 1969

No. of Children illVaccine children No.

A2/Hong Kong/68 494 76 15

Other a 211 30 14

None 593 108 18

a Monovalent BIMass.166 or bivalent.

TABLE 5
ASSOCIATION OF 2 INFLUENZA VIRUSES WITH

LOWER RESPIRATORY TRACT ILLNESSES IN CHILDREN,
CHAPEL HILL, 1968-69

No. of isolations
Clinical diagnosis A

A2/Hong Kong/68 B

Croup 11 1

Tracheobronchitis 8 20

Bronchiolitis 4 0

Pneumonia 1 3

Total 24 24

TABLE 6

NUMBER OF ISOLATIONS OF 2 INFLUENZA VIRUSES
FROM CHILDREN WITH LOWER RESPIRATORY TRACT

ILLNESSES, CHAPEL HILL, 1968-69

Age A2/Hong Kong/68 B(years)

<2 14 0

2-5 5 8

6-8 3 9

9-11 1 3

>12 1 4

Total 24 24

A large proportion of A2/Hong Kong infections
were detected in children with croup while influenza
B was seen almost solely in children with tracheo-
bronchitis. The contrast is sharpened when the
ages of these children are compared (Table 6).
Over half of the influenza A2/Hong Kong isolates
were from infants under 2 years of age while most
of the influenza B infections occurred in school-aged
children.

In summary, the zonal-centrifuged vaccines ap-
peared safe and acceptable for children but there was
little evidence in this study that 1 injection of the
recommended dose for age provided sufficient anti-
gen stimulus for protection.

Immunoglobulins in External Secretions
by HOWARD C. GOODMAN a

The presence of antibodies in stools (copro-
antibodies) reported in the early 1920s led to a
series of investigations of antibodies associated with
mucous membranes (reviewed by Pierce b). The
present renewed interest in these antibodies as a
specialized system of defence for mucous surfaces
dates from the observations in 1962 by Tomasi

a Chief Medical Officer, Immunology, Division of Bio-
medical Sciences, World Health Organization, Geneva, Swit-
zerland.

b Pierce, A. E. (1959) Vet. Rev. Annot., 5, 17.

and his co-workers that IgA is the predominant
immunoglobulin in secretions of the parotid and
salivary glands and in colostrum, tears, bile, and
gastrointestinal secretions. Others demonstrated
IgA in nasal secretions and tracheobronchial wash-
ings and subsequently there has been a series of
investigations of the immunoglobulins in nasal
secretions and of the antibody activities associated
with them. "Secretory" IgA is an iiS molecule
which is a dimer plus an additional polypeptide
chain (" secretory component "). Tomasi & Bienen-
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stock c have recently reviewed the whole subject of
the appearance of IgA in external secretions. Anti-
body to influenza virus appearing in nasal secretions.
after experimental infection is primarily secretory
IgA,d and influenza vaccine administered by aerosol
into the respiratory tract of human volunteers pro-
duced higher titres of antibody in secretions than did
subcutaneous vaccination.e Waldman et al.U reported
that nasopharyngeal vaccination with killed influenza
vaccine by aerosol spray resulted in protection
during an influenza epidemic and this observation
has now been confirmed in a second epidemic.9
The negative results of Beare et al.,h using naso-
pharyngeal vaccination with attenuated type B
vaccine, are disturbing and are perhaps related to the
finding by Kasel et al.t that only a weak nasal
antibody response followed nasal vaccination with
inactivated type B influenza vaccine.

In addition to IgA, attention should be directed
to IgE, a newly recognized class of immunoglobulin J
considered to be of importance in the immediate
type of hypersensitivity of clinical allergy. IgE is a
second class of immunoglobulin which has been
identified in sputum and nasal washings, although
preliminary evidence suggests that, unlike secretory
IgA but like serum IgE, the molecule is a monomer.
In relation to the property of IgE of mediating
allergic reactions, it should be recalled that not only
IgE as an immunoglobulin, but also the Prausnitz-

c Tomasi, T. B., Jr & Bienenstock, J. (1969) Advanc.
Imminol., 9, 48.

d Alford, R. H., Rossen, R. D., Butler, W. T. & Kasel,
J. A. (1967) J. Immunol., 98, 724.

e Waldman, R. H., Kasel, J. A., Fulk, R. W., Mann, J. J.,
Togo, Y., Hornick, R. B., Heiner, G. C. & Dawkins, A. T.
(1968) Nature (Lond.), 218, 594.

f Waldman, R. H., Mann, J. J. & Small, P. A., Jr (1969)
J. Amer. med. Ass., 207, 520.

g Waldman, R. H., Bond, J. O., Levitt, L. P., Hartwig,
E. C., Prather, E. C., Baratta, R. L., Neill, J. S. & Small,
P. A., Jr (1969) Bull. Wld Hlth Org., 41, 543.

h Beare, A. S., Hobson, D., Reed, S. E. & Tyrrell, D. A. J.
(1969) Bull. Wid Hlth Org., 41, 549.
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Kustner type of reaginic antibody activity has been
demonstrated in external secretions. In the past,
research on IgE was hampered by the low concentra-
tion of IgE in serum and secretions and by the
difficulty in obtaining monospecific anti-IgE anti-
serum. These obstacles should now be minimized
by the availability of a simple autoradiographic
modification of the Mancini radial immunodiffusion
method which has increased the sensitivity of
quantitative measurements of IgE levels by 50-100-
fold k and by the availability of a reference human
serum and a reference monospecific IgE antiserum.3
Investigation of the mechanism of local immunity
in the respiratory tract should include studies of the
functional significance of IgE in respiratory secre-
tions. Has it a protective or a sensitizing function,
or both? Do IgE antibodies mediate any of the
protection observed following nasopharyngeal vac-
cination? What are the dynamics of the local IgA
(or IgE) response to antigens; are there primary and
secondary responses; is there competition of anti-
gens, etc.? Are cell-mediated immune responses
important? If IgE antibodies in respiratory secre-
tions can mediate allergic responses, will allergic
reactions occur to components of nasopharyngeal
vaccines?

It is obvious that the mechanism of vaccine-
induced protection against respiratory virus infec-
tions, the relative value of nasopharyngeal versus
parenteral vaccination in producing immunity, and
the role of secretory IgA and IgE and even of cell-
mediated immunity in such protection are important
problems that will be receiving well-deserved atten-
tion in the immediate future. Until these problems
have been clarified, it would seem wise to stop
assessing vaccines and routes of vaccine administra-
tion only in terms of the resulting levels of serum
antibodies, which may possibly turn out to have
little to do with the mechanism of protection against
natural infection.

k Rowe, D. S. (1969) Bull. Wid Hlth Org., 40, 613.
1 Distributed by the WHO International Reference Centre

for Immunoglobulins, 21, rue du Bugnon, 1000 Lausanne,
Switzerland.


