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Studies of Rat Colonic Lymphoid Follicle Structure and Uptake of
Horseradish Peroxidase by Colon M Cells

Masaharu TAKEDA

Lymphoid patch in rat large intestine was observed histologically and ultras-
tructurally. Horseradish peroxidase (HRP) was administered colonically and the
sequence of its uptake into the follicle associated epithelium (FAE) was monitored.
The area of FAE facing the intestinal lumen was very small compared with FAE in
the small intestine, but M cells in colon FAE were not structurally different from
those in Peyer’s patches. Although colonic M cells took HRP up and transported it
to enfolded lymphocytes as do M cells in Peyer’s patches, it took longer for M cells
to transport HRP following uptake, and the amount of HRP taken up was very
limited. These findings show that M cells have some mechanism for modulation of
uptake from the large intestine lumen, where there is an excess of macromolecules
and pathogens. (Accepted on October 24, 1995) Kawasaki Igakkaishi 21(3) : 205—213, 1995
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a : Light micrograph of rat Peyer’s patch.

Payer’s patch lymphoid follicle (arrow) is composed of a germinal center
(G), parafollicular area (P), and follicle associated epithelium (FAE).

V :villi (HE.X100)

b : Light micrograph of rat colon patch.
Colon patch lymphoid follicle (arrow) is seen between crypts of villi, but its
area facing the intestinal lumen is very limited. G : germinal center, V : villi

(HE. X 40)
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Fig. 2. a: Scanning electron micrograph of rat Peyer’s patch.

The lymphoid follicle (F) is dome-shaped and surrounded by villi (V). (X130)

b : Scanning electron micrograph of Peyer’s patch M cell.
Typical M cell (M) with short and irregular microvilli is surrounded by columnar cells
(). (X8000)

¢ : Scanning electron micrograph of rat colon patch.
Lymphoid follicles lie in elliptical shaped depressions (arrows) in the colonic mucosal
surface. (X70)

d : Scanning electron micrograph of rat colon M cell.
Rat colon M cell (M) with sparse, irregular, and short microvilli is surrounded by
columnar cells (C). (X10000)
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Fig. 3. Transmission electron micrograph of an M cell in rat colon patch.
The M cell (M) has several enfolded lymphocytes (L) and a
macrophage (Mac). Arrows show basement membrane to which the
M cell is attached. C : columnar cell(X2500)

a

b

Fig. 4. Transmission electron micrographs 30 minutes after HRP exposure.
a :Only M cells (M) take up HRP which has produced electron dense deposits in
apical vesicles of M cells. (X6000)
b : In M cells HRP is taken up and transported through apical cytoplasm in vesicles
(arrows). Some HRP is taken up by pinocytosis from between their microfolds
(arrowheads). m : mitochondria (X20000)
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5.

Transmission electron micrograph 1 hr after HRP exposure.
HRP reaction product is seen in vesicles within M cell cyto-
plasm and some HRP has transported deeply toward enfolded
lymphocytes (arrowheads). (X5000)

a

b

Fig. 6. Transmission electron micrographs of M cells 2 hr after HRP exposure.

a : HRP reaction product is still seen in M cell (M) apical vesicles and some is transported toward
enfolded lymphocytes. However M cells don’t show much more transport, compared with 1 hr
after HRP exposure. Arrows show the cell border between the M cell and adjacent columnar
cells. LN : lymphocyte nucleus (X 3000)

b : Detail of figure 6-a, HRP taken up by M cells is transported through their cytoplasm in
vesicles, and finally transported and presented to enfolded lymphocytes (arrowheads). (X

6000)
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