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Mice, inoculated intranasally and intracerebrally with Bordetella Pertussis, were
examined in an appropriate time sequence to study a fate of bacteria and reaction
of the hosts. In the early stages, it was common findings in both groups that B.
Pertussis preferentially adhered along the surface of ciliated epithelium, and
proliferated there without being phagocytozed. They were never seen within
the epithelia or in the subepithelial tissue. These findings seem to support the
previous notions of their ciliated epitheliotropism and non-invasive nature in the
early stages. They tempt us furthermore to believe that there is something in
common between bronchiolar ciliated and ependymal epithelial cells. In the later
stages, tissue responses differed in intracerebrally and intranasally inoculated
animals. In groups of cerebral infection, the majority of them succumbed within
a week. Lymphocytic infiltration in the brain and peripheral lymphocytosis were
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not apparent. In groups of intranasal infection, animals survived. Bacteria in
bronchlolar lumina gradually decreased in number, and completely disappeared
in 4 weeks, when some bacteria were seen in macrophages with the alveolar
spaces. Peripheral lymphocytosis and alveolitis became prominent. Peribron-
chiolar lymphocytic infiltration persisted for a long time. It is of great interest,
as well, that the decrease of bacteria, once proliferated within the bronchioles,
corresponded in time to the appearance of peribronchidlar infiltration of lym-
phocyfes. These findings, altogether, indicate that some immunobiological me-
chanisms may participate in the response against the bacteria in the lungs. The

separafion of B. Pertussis from bronchioles and their transfer down to the

alveolar spaces may be a result of such mechanisms.
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Fig. 1. At the 4th day, bacteria are seen
along the surface of bronchiolar epi-
thelium, without being phagocytozed.

(Fluorescent antibody. x200)

Fig. 2. At the 2nd day, the majority of
the bacteria are seen in the cytoplasm
of the macrophage.

(Fluorescent antibody. x200)
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Fig. 3. The Ist day after intranasal in-
stillation. Neutrophilic infiltration is
confined to peribronchiolar area and
adjacent alveolar septae. (H.E. x100)

Fig. 4.

A: At the end of a week, lymphocytes
start to appear in the peribronchiolar
area intermingling with neutrophilic
infiltration. Neutrophils tend to spread
out into alveolar septae and even into
alveolar spaces. (H. E. x50)

B: High power view of the upper pho-
tograph. (H. E. x100)
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Fig. 5. After two weeks the cellular
infiltrate is entirely composed of lym-
phocytic cells. (H. E. x100)

Fig. 6. At about the 4th week. Features
of obstructive pneumonitis. Note a
large number of foamy histiocytes in
the alveolar spaces. (H. E. x100)
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Fig. 7. At the 4th week, alveolar septae
remain to be thickened with lym-
phocytic infiltration. (H.E. x100)

infiltration remains at the peribron-
chiolar and perivascular area, however
alveolar septae are free of inflam-

mation. (H.E. x50)
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Fig. 9. At the 2nd day, bacteria are seen
along the surface of the ependymal
cells. (Fluorescent antibody. x200)

Fig. 10. At the 5th day, bacteriar pro-
liferates within the ventricle. They
are not seen in the brain parenchyma.

(Fluorescent antibody. x200)
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Fig. 11. The second day after intra-
cerebral inoculation. Advanced neu-
trophilic infiltration is seen in the
perivascular areas of choroid plexus
and in the subependymal area.

; (H. E. x200)

Fig. 12. At the 4th day, B. pertussis
lodged among cilia of the ependymal
epithelium and many bacterial colonies
are observed just above the ependymal
linings. (H. E. x200)

Fig. 13. At the 5th day, B. pertussis
proliferates within the ventricle.
Adjacent brain tissue is remarkably
edematous. (H. E. x50)

T

Fig. 14. At the 5th day, ependymal lining
is denuded and covered by heavy
neutrophilic mass. Bacterial colonies
are confined to this area, but never
seen in brain parenchyma. Sub-
ependymal brain tissue shows marked
edema. (H. E. x100)
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Fig. 15. Lymphocyte counts in peripheral blood

mice intranasally inoculated.
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Fig. 16. Lymphocyte counts in peripheral

blood from mice intracerebrally inocu-
lated.
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