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Morphological Studies of Uptake and Transport of Mycobacterium
Intracellulare by M Cells in Rabbit Peyer’s Patches

Mie YAMAUCHI

The intestinal mechanisms to protect against pathogens and antigens in the
intestinal lumen include Peyer’s patch M cells in the follicle associated epithelium
(FAE) , which are recognized as the afferent gate of intestinal mucosal immunity.
M cells take up various microorganisms from the intestinal lumen, transport them in
their cytoplasm, and present their information to enfolded immunocompetent cells.
Patients with suppressed and/or deficient immunity, such as in acquired im-
munodeficiency syndrome (AIDS), often become infected with Mycobacterium avium
intracellulare complex (MAC) and develop into intestinal disease which is associated”
with malabsorption and wasting and can be accompanied by severe abdominal pain.
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To examine the relationship between MAC and intestinal mucosal infection,
Mycobacterium intracellulave (M. intracellulare) (JCM6384) was administered into
rabbit ligated intestinal loops including Peyer’s patches and the consequences were
observed by light and electron microscopy. Five hours after administration, the
MAC bacteria, stained red-purple by Ziehl-Neelsen stain, were observed both in and
beneath the FAE in Peyer’s patches, but not elsewhere in intestinal epithelium.

Ultrastructurally, only M cells took MAC up, transported it through their cyto-
plasm in vesicles, and MAC finally came into contact with enfolded lymphocytes and
macrophages. The bacteria inactivated by formalin were also checked as to whether
they would be taken up by M cells in the same manner as live bacteria. As a result
they were also taken up, thereby suggesting implication for MAC immunization.

These findings suggest the possibility that the onset of intestinal MAC infection
may be influenced by M cell, which is the afferent site of antigen recognition.
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Fig. la. Scanning electron micrograph of
live Mycobacterium intracellular Fig. 2a.
(M. intracellulare)

R &
Transmission electron micrograph of live
M. intracellularve (arrowheads vesicles)

Fig. 2b. Transmission electron micrograph of M.
intracellulare inactivated by formalin

Fig. 1b. Scanning electron micrograph of
M. intracellulare inactivated by for-
malin

ol 23, EETEHEIN R EFERR, Y
5 5 R, SHFffLE bz, /31 TR VSRS R R U OEER T RER
NOF—LREROERE 2B > T2 YV oNE POEINIEEELHERT 5 2 e»TER (Fig.
fa#izE B2 (FAE) o, RE@ICRBEINE M. 3b).
intracellulare 3588 > 7z (Fig. 3a- 1 ~iii) . BnE, KEBEICERE FHEREDF—V e =
2512, FAEOEEBETOESM S, BEE —verfcky, fMEACRBINSL L
DFEEL T A RENEHZE sz (Fig. 3a-iv) . PHERLTCWS. i, 7S ZUVIROD F—A%K
FHHBEGEICOWTORABOAFETHERTT  BEFLUNCE, ZofkzBizedond, &
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Fig. 3. a.

Light micrographs of M. intracellulare 1n‘a rabbit Peyers patch (by Zlehl Neelsen staln X 800)

i) M. intracellulare (arrow) which is stained red-purple by Ziehl-Neelsen stain, adhere the surface of

FAE (follicle associated epithelium)

ii) M. intracellulave (arrow) is seen in the FAE.
intracellulare (arrow) is seen in a putative lymphoid cell in an M cell in FAE.

iii) M.
iv) M. intracellulare

(arrow) is seen in the dome beneath the FAE. Arrowheads indicate the basement of FAE. Arrowheads

show the basement membrane.

b. Light micrographs of M. intracellulare inactivated by formalin in a rabbit Peyer’s patch (stained
by Ziehl-Neelsen stain, X< 800) i) Inactivated M. intracellulave (arrow) which is stained red purple

by Ziehl-Neelsen dye, is seen in the FAE.
lymphoid cell in an M cell in FAE.
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3) EHEREE
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ii ) Inactivated M. intracellulare (arrow) is seen in a putative

M2 S HEE -, %5 5 K%, 3Tk
M. intracellulare & B 2 HE AL M Mgz D

ATE LT REsSEE sz, —H#iciy, M
M OWERED R < BRI U TR 2 e
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ARG B o0 FIAE L AT 1 & Ok R34 <
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Fig. 4. a.
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Scanning electron micrographs
of FAE 5 hours after administra-
tion of live M. intracellulare.

i) M. intracellulare adhere to the
surface of an M(M) cells only.
C : Columnar cell ii) The mi-
crofolds of an M cell only catch
M. intracellulare.

b. Scanning electron micrograph
of FAE 5 hours after administra-
tion of M. intracellulare inactivated
by formalin.

Inactivated M. intracellulave are
taken up by an M cell(arrow-
head) only in the same manner as
live bacteria.

B, EREAVLENERETER, EEo%h
BRD SN o Tz,
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FENLRRCEEL T 5. EABHEICL 25
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BEEGHE, RUHRERS (gap junction) TH
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LTw3. 7, M#ifgicix, V> \gkevr
07y —YixrofEHYlENTT 5720
DORT v b EMIN2EEEELTwS0, M
W D& ReTE (apical cytoplasm) 13 EARIC
HEENTEY, Fl4% membranous epithelial
cell L bMEEN B . 72, M MIgOEEBREANZ

Transmission electron micrographs
5 hours after administration of live M.
intracellulare.

a. M. intracellulare (arrowheads) taken
are seen in the apical cytoplasm in an
M (M) cell. (LN : Lymphocyte
nucleus) b. M. intracellulare (arrow-
head) is seen in the intercellular space
between M(M) cells and the enfolded
lymphocytes. (LN : Lymphocyte
nucleus)  ¢. An M. intracellulare (arrow-
head) is seen in the lymphocytes en-
folded in an M cell. (LN : Lymphocyte
nucleus)

Fig. 5.
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Fig. 6.

Transmission electron micrographs 5 hours after administration of M. intracellulare inactivated by

formalin. a. An inactivated M. intracellulave (arrow) which has been taken by M cells (M) and

transported, is seen in the cytoplasm of an enfolded Macrophage (Mac).

b. An inactivated M.

intracellulare (arrow) taken by an M cell is seen in the cytoplasm of an enfolded lymphocyte (LN) .
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WN-7FN7NVa4 3 (GleNac) 72
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