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ROLE OF FIMBRIAE IN THE ADHERENCE OF STREPTOCOCCUS

PYOGENES TO EPITHELIAL CELLS

Tetsuya Kasashima, Shunkichi Baba, Junichiro Shimada, Takehiro Kobayashi,

Haruo Ito, Shinji Kato and Hisato Motai

Department of Otorhinolaryngology, Nagoya City University Medical School

The adherence of bacteria to mucosal sur-
faces constitutes the initial, critical step in
colonization and infection. In the adherence
fimbriae of bacteria may play an important
role.

The mode of adherence of S. pyogenes to
human buccal epithelial cell and the morph-
ology of S.pyogenes were observed with
a scanning electron microscope and a trans-

mission electron microscope.

The adherence was mediated by the fim-
briae radiating from the surface of S. py-
ogenes to human buccal epithelial cell and
strain that lack M antigen (M —) had
smooth, bare cell walls, whereas M +
strain had exteriors covered by hair-like
fimbriae. It was found that the presence
of M antigen was associated with hair-like

fimbriae.
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Fig. 1

Scanning electron microscopy
Placed on a glass microfibre filter covered
with nutrient agar
d
Fixed in 2% glutaraldehyde
A
Dehydrated in acetone
d
Substituted by isoamyl acetate
d
Dried critical point i liquid C02
d
Coated with Pt+Pd
d
Examined in a scanning electron microscope
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rig. 2'Electron microscopy
Prefixed in 5% glutaraldehyde

d
Postfixed in 1% 0s04

Prestai:ed with 2% uranyl acetate
Centriﬂt]ated and washed

Embeddtd in 2% agar block

I]ehvdr:ied in ethanol

Suhstit:ted by BY-1 (n-butyl glycidyl ether)
Emheddtd in low viscosity resin (Quetol 653)
Stained:with uranyl acetate and lead citrate

Examined in an electron microscope
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Fig. 3

Transmission electron microscopy hy
the rapid freeze-substitution method

Spread between two thin copper grids
d
Dropped into liquid propane precooled in
liquid nitrogen
d
Transferred into 1% 0s04 and molecular sieves
3A in 100% acetone at -80°C
d
Warmed stepwise at -40°C, -20°C, 4°C, and
room temperature
J
Embedded in low viscosity resin (Quetol 653)
d
Stained with uranyl acetate and lead citrate
J
Examined in a transmission electron
microscope
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Fig. 4 Scanning electron micrograph of S.pyogenes adherent to the microfold of human buccal

epithelial cell. (Bar represents 0.2 #m in this and following electron micrographs.)

Fig. 5 Transmission electron micrograph of S.pyogenes adherent to the membrane of human

buccal eipthelial cell via its fimbriae.
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Fig. 6 Scanning electron micrographs of S.
pyogenes C203 with M protein(d), and C203S
without M protein®. Parts of strain C203
and C203S were covered with capsule.

Fig.7 Negatively stained cells of S.pyogenes
cultured from a patient who was affected
with acute tonsillitis(d), and C203 (B).

Fig. 9 Section of S.pyogenes C203 showing fi-

mbriae by the conventional fixation method.

Fig. 8 Sections of S.pyogenes C203 (A), and
C203S B) by the freeze-substitution method.
Strain C203 had exteriors covered by hair-like
fimbriae, whereas strain C203S had smooth,
bare cell walls.
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