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Origin and Cell Dynamics of M Cells in Peyer’s Patches of Guinea Pig
Ileum

Kimihiko Ohtani

To clarify the origin and dynamics of M cells, light- and electron-microscopic
autoradiographic studies using (*H]-thymidine were carried out. Guinea pigs were
divided into two groups ; a divided-injection group and a single-injection group. In
the divided-injection group, cells near the crypt of the dome with the characteristics
of M cells and the nuclei of dome epithelial absorptive cells nearby were both labelled
after 48 hours. At 72 hours, labelled grains were also noted in mature M cells
enfolding 1ymphocytes and absorptive cells in the vicinity. In the single injection
group, at 72 hours after injection, the cell position of labelled cells of dome-adjacent
villi was significantly higher than that of dome epithelial cells but lower than that of
villus epithelial cells apart from the dome in Peyer’s patches. Regarding the relative
counts of absorptive cells and goblet cells, the concentration of goblet cells of dome
-adjacent villi was significantly higher than that of dome epithelial cells but lower
than that of villus epithelial cells apart from the dome in Peyer’s patches. These M
cell-like cells and the epithelial cells of dome-adjacent villi seem to be differentiated
from dome crypt cells. The results of morphologic and autoradiographic studies
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strongly suggest that M cells are differentiated directly from dome crypt cells.
(Accepted on September 24, 1992) Kawasaki Igakkaishi 18(3) :163—172, 1992
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pingiE W THYIF 2 HEL Table 1. Relative counts of absorptive cell and goblet cell
72 AHFIOLTEERD O FW» No. of No. of Mean %
. . absorptive goblet of goblet
T2OBEEL, YVAT VR cells cells cells
ANT-BHARFEIZAN, £ Peyer’s patch dome 3077 20 0.65+0.14
R, = < ) Adjacent villus 2755 99 3.6%£0.35
EZ— V7 — TR
é_ 7 7"(%?@]‘{&(% Peyer’s patch villus 3008 192 6.384+0.45
BEFTIZ T 6 ~ 8 BMBEH L Intestinal villus 2997 191 6.37+£0.45

2. 2= F—=VXUNAER)

The concentration of goblet cells over the dome was signifi-

200C 4 3 CTHE&ELI-DB, 2 cantly lower (p<0.01) than over dome-adjacent villi, but the
ERRULI2 TS T4 I A =1 concentration of these cells over dome-adjacent villi was

significantly lower (p<0.01)than that over Peyer’s patch villi.
The concentration over Peyer’s patch villi however, was not

+7 400 CTESHEEBEL

Jo . mEE T IV - XF VY significantly different from that over intestinal villi.
TR BTV, FARE
BriTo7z. Table 2. Distribution of mature and immature
4, BEIEMEF—-FSSF 557 46 810 appearing M cells on Peyer’s patch domes
N . . T f

¥4 ¥ F+A4 7% ultramicrotome ZE D l\zp:eﬁ Lower half | Upper half
BRI 2 /Db, 2%a0 YA Mature 40 (53%) | 36 (47%)
CCa—F 4 VI U Ay Y a FiEi T, BE Immature 40 (70%) 17 (30%)
By o N TEFRAETY, $H1.2cmX1.2cm The percentage of immature M cells on the

. - - . _ lower half of domes was significantly
Z RY IR U —

FDH 7 AR /ﬁﬁ(@)‘ A :L %WE{/_ 7 greater (p<0.05) that on the upper half. The
ST DI, B A—RVEEERTo. percentage of mature M cells on the lower
F - SUF S 7 4 BAF NR-H2 UNFEN) half of domes however, was not significantly

greater than on the upper half.
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L, o FreihTrsx

VEESRI THE, ABEBRBFU Fig. 1. Autoradiograph of the crypt (C) and dome of a guinea
BH—RYEERTY, BEFHE pig ileum (basic fuchsin methylene blue stain) 4hr after (°H)

. ~thymidine injection. Epithelial cells were labelled in the
#ess (A2, HS-9) I THIE b

crypt, but not over the dome epithelial cells.
PiTo72.
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g. 2. Autoradiograph of a part of the crypt and dome 48hr

after a single injection of (*H)-thymidine. The labelling
speed for the dome cells (arrows) was slower than that for
dome-adjacent villus epithelial cells (arrowheads) .

4h 24h 48h
Time after thymidine injection (hr)
3. Migration of labelled cells after single injection. Open
circles, dome epithelial cells ; closed circles, dome-adjacent
villus epithelial cells. Open triangles, villus epithelial cells
apart from the dome in Peyer’s patches : closed triangles,
intestinal villus epithelial cells, excluding the Peyer’s patch
area. The vertical line represents the labelled cell position of
each epithelial cell from the bottom to the apex of the dome
and villi. At 72hr after injection, the cell position of labelled
cells over the dome was significantly lower (p<(.05) than
that of the dome-adjacent villi, and the cell position over the
dome-adjacent villi was significantly lower (p<0.05) than
that of the labelled cells apart from dome and intestinal
villus epithelial cells, excluding the Peyer’s patch area.
However, the cell position of villi apart from dome was not
significantly different from that of intestinal villus epithelial
cells, excluding the Peyer’s patch area.

72h
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Fig. 4. At 24hr after a single injection of (°*H)-thymidine, a

Fig.

lymphocyte (L) surrounded by M cell cytoplasm was
labelled.

5. At 48hr ater divded injections of [’]—thymldme,
a cell nucleus (MN] near the crypt of the dome with the
characteristics of an M cell was labelled.
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(Fig. 4) 3 F — & @Wﬂyﬁ‘fﬂﬂ@
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E#x@» 7 (Fig. 5). 2h - '
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1) ¥ N
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cell 13 F24 5T30%, Fa4 (arrov&.r) inclu’ding. a lymphocyte was seen in the dome-adja-
o A cent villus epithelial layer. (a, b)
T70% £ R#AM cell 13T (G) goblet cell (Mf) microfold

STEEW (p<0.05)% < &
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(Fig. 7). LD LS TUREICIRZD LS ENEY MZ (*H)-thymidine 25 L 4
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IR & ORIFTRERL O R i3 gkE S T
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FBOMBIEIRE X 1 TN O b O b/NEEE
b EIROFER /.

FB M cell 120\ T DREREHICDOWT,
Bye 59 1%, V¥ Bk~ ru7 7y —YiEg
central cytoplastic hollow 2K { Z £23% <,
BRI IR & D b 21E 5 TE RV, B
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B free ribosome %% { & terminal web O
FEL TRV ERTHE L. #ERcy, v
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Bhalla & Owen® 1(H?)-thymidine #:5%,
< 2D M cell DEEHT20EE & THEER I LW
DIz, TIOR3 24K & TR I N D
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T2 L L7, Lo LEZEOKRI TIEARAM cell
DR X N B A & RIGHERE 2R & h 5 KRR
YRICTHo72. Thid Bye 5 OFER & —E
Lz, 2D &S5 ZHBUH SR M cell o34E#K
2N B AR AR & B R & —3
LTEY, -—BOKRHEM cell 288 —LDH:
W oBDBZE LD, M cell B3EEL 72N
W oMb 3 2 Lid#E 212 L, Mcell D%
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Fig. 8.
(arrow) of the dome was labelled.

(BE18% %35 1992)

At T72hr after divided injections, the goblet cell

T oiREO EFMEZ, N—2 R e R
T 3 EEME & RE L R g A R
omAF» oI hTwseEzsNE . —
B8 58 4 BRI OLEEC I, SRR 1A B R
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MkE, B2 o AEMEHEEANERBITLTLS0
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WBEEET A IREIC b M cell BSELET B ATREM:DS
Zz605%. Mcell B8 K —ALSOME LRI
DTz VI FE XV, FEHFIL, F—AcH
9 2 4B b B MR At oD WAL B~

BoECHICHMT 2l ERD, hoD—
B2V > o8Bk EARE L M cell c‘:,ubnéﬁﬁﬂﬂ
PROBIENTE] (Fig. 7). LirL, BE
HfEOBZ I BV IR L M cell DA
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T3 LHBL . MHRIC DLW T OB B
T, FAE #ffifasi e <, 72 F — A
T HHBIZ BT HMIOBD 3B 5 iz
», 2D M cell, I DWW TDORERIL,
F— 2 BT 2 REMES LR EEZ D
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EMRa 5 M cell M 2RTFOVED
LLTY voSEROBENS R ERREZ - T

X

W3 EHEEENS . Moxey & Trier® i3fa417
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1. ENVEY b4 ZVRO M cell DFRIRNE
W2 F DOENEEIC DT [(H3)-thymidine 285 L
A= NIV FT T T 4 BRCTHRE 2TV, M
cell 13, REMIEL L D MEREBAL F—& LR E%
FRELTW Z 2R,

2. F—AIZBET 2MEIC, M cell FRifile %
HWHDIEBNTE. ZOEEIX, M cell 255
27> FAE ORI H» 55t 3 2D TR <,
REMEL D DM cell DAHLBERZE SIS
DB EBTET:.

BERZBICH), KE BEROEROIHEL
AR ES - LET . X, H 22w TR
EFEMEY Y — FAREAEME 2HD, Hl-EF
SRS > ¥ — O RI > ¥ — KA EE S Bz L
7.

K OESO—ERIX, TR 3E9I R, H23EHAE
REFEMSEEERECBOTRERLL.
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