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M Cell Transport of Streptococcus Pyogenes and Streptococcus Prepara-
tion OK-432 from Intestinal Lumen into Rabbit Peyer’s Patches

Sadaomi Nagasaki

It has been reported that the orally administered streptococcal preparation
OK-432 was absorbed by the small intestine, especially in the vicinity of Peyer’s
patches and that it was transported to the mesenteric lymph nodes. However,
it is not known by which cells of the intestinal tract, it was first taken up:
namely, its portal of entry is unknown. To investigate these issues, in this
study, rabbit ileum was inoculated with streptococcal preparation OK-432 and
Streptococcus pyogenes (A group, tyi)e 3, Su strain) respectively, and the intestinal
epithelium, including the epithelium overlying the Peyer’s patches, was examined
electron microscopically. Eight-week-old male New Zealand white rabbits, weighing
2-2.5kg, were used for the experiment. Suspensions of the streptococcal pre-
paration (50 KE/ml of OK-432) Streptococcus pyogenes (5-6 x 108 viable bacilli/ml),
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respectively, were inoculated into constricted loops of ileum containing a Peyer’s
patch after laparotomy under anesthesia.
1.2-1.5 ml

Peyer’s patches were excised. Observation was made with a dissecting micro-

The volume of each injection was
After one hour and 5 hours, the sections of intestine containing
scope, a light microscope (H-E staining), and an electron microscope. One hour
after inoculation of Streptococcus and the streptococcus preparation, electron
microscopy revealed that these microorganisms adhered to the apical surface of
microfold cells. Five hours after inoculation, these microorganisms were phago-
cytosed by M cells over Peyer’s patch lymphoid follicles, carried in vesicles
through the epithelium, and transported among underlying macrophages and
lymphocytes. They were not taken up by other follicle epithelial cells or ab-
sorptive cells of the villi. In this experiment, orally administered Streptococcus
pyogenes and the bacterial biological response modifier OK-432 were phagocytized

only by M cells, and they were not found in other epithelial cells of intestine.
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Fig. la. Scanning electron micrograph of
cultured Streptococcus pyogenes
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Fig. 1b. Scanning electron micrograph of
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Fig. 2a. Transmission electron micrograph
of cultured Streptococcus pyogenes

Fig. 2b. Transmission electron micrograph
of OK-432
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Fig. 3a,b. Scanning electron micrograph 1 hour after inoculation of Streptococcus pyogenes.
The microfolds of an M cell catch bacteria (M : Microfold cell).

Fig. 4a,b. Transmission electron micrograph showing two bacteria (arrowhead) phagocytized
by an M cell 5 hours after inoculation of Streptococcus pyogenes.
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Fig. 5a,b. Transmission electron micrograph of two
macrophages enfolded by an M cell. A Dbacteria
(arrowhead) is recognized in the macrophage (Mac:
Macrophage).
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Fig. 6a, b. Transmission electron micrograph of a macrophage below the FAE. Two bacteria
(arrowhead) are recognized in the macrophage.

Fig. 7a,b. Scanning electron micrograph 1 hour afterinoculation of OK-432. The microfolds
of an M cell catch many bacteria.
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Fig. 8. Transmission electron micrograph
showing many bacteria phagocytized by
an M cell 5 hours after inoculation of

OK-432.

9a, b. Five hours after inoculation of OK-432. Transmission electron micrograph of four

lymphocytes (L) enfolded by an M cell (M). A bacteria, putative inoculated OK-432, is

recognized in the lymphocyte (arrow : inoculated OK-432).
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