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Pneumococcal otitis media was induced
inyoung guinea pigs in order to investigate
the relationship between the susceptibility
to middle ear infection and an immature
immune system.

Streptococcus pneumoniae 19F (10*CFU

/100 21 of PBS) were inoculated into the
right tympanic cavity of the animals at
the age of 0, 1, 2, 3,and 4 weeks.
One week after intratympanic inoculation,
the animals were bacteriologically and hist
opathologically investigated and found to
have pneumococcal otitis media. In order
to evaluate the maturity of immune syste-
ms in these young animals, serum IgG and
IgA were measured by single radial immun-
odiffusion, and salivary IgA was measured
by immunoelectrodiffusion (Rocket Meth-
od) .

Pneumococcal otitis media was found in
27.3% (3 ,/11) at the age of 0 week, in

45.5% (5,711) at 1 week, in 33.3% (3
/" 9) at 2 weeks, and in 35.7% (5 ,14)
at 3 weeks. None of the 10 animals (100
%) were found to have otitis media at 4
weeks. S. pneumoniae was isolated from
all middle ear effusions removed from
those animals with otitis media.

Serum IgG at the age of 0 week was
69.5% of adult level, 48.4% at 1 week,
50.3% at 2 weeks, 61.8% at 3 weeks, and
89.6% at 4 weeks. Although IgA and IgM
in serum were 23.5% and 23.3% of adult
levels at birth, the amounts gradually incr-
eased and reached adult levels.

The results of the present study have
demonstrated that the occurrence of pneum-
ococcal otitis media is highest at the age
of 1 week when serum IgG declines. These
findings suggest that young animals with
immature immune systems have susceptibil-

ity to middle ear infection.
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A : The middle ear mucosa is a distal portion of tympanic bulla from animals without
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pneumococcal otitis media at the age of one week. The epithelium is onelayered and the

mucosa 1s thin, not having cell infiltration.

B : The middle ear mucosa is a mid portion of tympanic bulla from animals at the age of

one week with purulent otitis media. The submucosa is hyperplastic with cell infiltration

of PMN and lymphocytes. The periosteum and bony wall of the tympanic bulla are thick.

C: The middle ear mucosa is a mid portion of tympanic bulla from animals at the age of

two weeks. The epithelial cells were destroyed, and many inflammatory cells and predomi-

nant neutrophils are seen in the tympanic cavity.
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