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Electron Microscopic Study of Isolated Microfold Cells (M Cells) from
Follicle Associated Epithelium (FAE) of Rabbit Peyer’s Patch

Kazushi Kozuka

Owen first reported the discovery of microfold cells (M cells) found on fol-
licle associated epithelium (FAE) of the gut. The role of the M cell in the first
defense line of the local immune system has been made clear by the immuno-
histochemical method. However, it is still not clear why microorganisms are
attracted to the apical surface of the M cells.

In order to elucidate this mechanism, the author attempted to separate the
FAE from rabbit Peyer’s patch by an improved version of the trypsin-EDTA
method and subsequently used flowcytometry to isolate M cells, preliminarily.

The ultrastructure of isolated M cells was examined electron microscopically.
The interaction of isolated cells with BCG was investigated for functional changes.

The results 1) M cells were successfully collected from the FAE with a
high degree of viability and their characteristic morphological structure was
maintained. 2) The separated M cells were seen to form pseudopod-like ex-
tensions to BCG, and phagocytosed BCG in vesicles of the cytoplasm.
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This modified collection method should be useful for study of the functional
morphology of M cells. (Accepted on March 6, 1989) Kawasaki Igakkaishi 15 (2) : 277—

286, 1989
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EM TEM

Fig. 1. Methods for isolating M cells from
FAE cells
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Fig. 2a. A low magnification scanning electron micrograph (SEM) showing normal lymphoid
follicles bulging out from between finger-shaped intestinal villi in the rabbit Peyer’s
patch (x60).

b. A high magnification SEM of the luminal surface of the lymphoid follicle. The M
cell shows irregular microvilli. Otherwise, the absorptive cell has a thick surface
coat (glycocalyx), so microvilli are not visible (x2000).

¢. After flushing with HBSS. Regular microvilli of the surrounding absorptive cell
were also observed ( x4000).

d. A low magnification transmission electron micrograph (TEM) of follicle associated
epithelium (FAE) in the rabbit Peyer’s patch. An M cell enfolds lymphocytes in
its intracellular space (x2000). )

M; M cell, A; absorptive cell, Mf ; microfold, Mv; microvilli, L; lymphocyte




280 N B £ E

BELAABT ERICT &eric 10~15 5%
L720% 100 pm mesh i THREBLE. BT
¥k (100054 L e o %, fetal bovine
serum % 10 % ¥ % CT¥m L HBSS %
FAV TR RIS C SRR A R EL HE
50 pm mesh & T JEE L T MlaZER (2x
107/ml) #{ERL 7= (Fig. 1).

M cell o ENIZ L lowcytometry (Bectone
Dickinson ##l FACStar) # H\ sampling,
nozzle chip 1 %4 70 um Z{FRHLA. 57—
& L3 consort 30 (Hewlett Packard #
) T fr 7. forward scattering count
(LLF FSC), side scattering count(LL FSSC)
izC dot plot R Xh  fiflgd 5% FSC,
SSC& {im K& VMRt s L Clol gate & 3%
EL#H8~10 ZoMlax EIRL 7z, BEURL 7=l
B viability 11 0.1% tripan blue stain {&C
Bt L. BRI Tsutsul b O[T
# 5 AR ERLL 7o polycation layer iZ[a]y
LicfilasBEESEX$1.0% GAWClhr @
%E, 1.0 % osmium $[EE & 1T - /oD ethanol

(B15% H2%5 1989)

R THAREL, BERASEHRK, £ -palla-
dium & &% 7% L CEAEBBEA L L Hitachi
S-570 w T BE Lic. —J7 HRTEHEA L,
B L 7o e % BEEREERELC OB 1.0%
GA » BRE L CEE, ®REE, KAKQEE
Epon #]lg i A8, microtome (MT-2B) &
THYIL, By 5=—1 « 7 = VERENERE
# WL 7 »b Hitachi H-500 1o ¢ 2z L.
—75, [ENAE O sEEE i BV 7o BCG B
i, N JIEEH (Nissul) R RIEELICL 0%
HBSS ic Tk, @Il 3mm # 5 A — X%
AuTRER E LEER (8~21x10"/ml)
FELCHERLA. BURL - MERER (1x
105/ml) 2 ml ic BCG &8E#% 3 ml % iz,
RER T A% MHFELP - h@KL 10°Cic
CT1lhr RIGZ 0L AR ER, EEET
BEMSSIC T L 1.

& R

L GA+PFA [EH%E ferrocyanide-OsO,
ML 7c NZW RFEREG <1 = 1t 2 DR

Fig. 3a. When the lymphoid follicle vibrated for 15 min. in 0.15% trypsin and 0.01% EDTA,
FAE cells were removed. Many holes were observed on the naked surface of the
dome (x170).

b. After removal of FAE cells, lymphocytes were seen in the holes ( x3500).
L; lymphocyte
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Fig. 5a.

A sorted M cell exhibiting irregular microvilli
surface (x6000).

or irregular ridges on the apical

A typical M cell enfolds a lymphocyte in the apical cytoplasm. Many vesicles

were seen in the whole cytoplasm of the M cell ( x3500).
Mf ; microfold, L; lymphocyte
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Fig. 6a. This sorted cell, which exhibits a columnar shape with relatively packed microvilli,

is an absorptive cell ( x 4000).

b. This absorptive cell has straight, closely packed microvilli ( x 3500).
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A; absorptive cell

Fig. 7. An isolated M cell with a hole on
the undersurface was observed (x3000).
M; M cell L; lymphocyte
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Fig. 8a. SEM of cultured BCG ( x 10000).
b. TEM of cultured BCG, electron-dense small granules were seen in BCG ( x 25000).

Fig. 9a. SEM 1hr after inoculation of BCG. The microfold of an isolated M cell has caught
bacteria ( x 7000).
b. TEM of an M cell 1hr after inoculation of BCG. The microfold of the isolated M
cell extends into bacteria ( x 15000).
B; BCG, Mf; microfold
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