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Ro¥—Fun» bk L 72 (Fig. 1). HE - BEE-S
RAERGHEIR ClE, EERcHmL GG v/VER
LPMs fHIKIC 3\ THRSE T RNC IR 23 B U v/ 7\ i 7
WEL7=. L2L, MYV VEEEBEET ARY VN
B L OIS HEHIBCTH > 7. LPM O Y /X
Bix, LPMs ICB T A RIBREOREE ICHD 5§

LPM % B—F & U CURIEEEIC FAT L ORI
(LMM) B EICER SN A/ v EHBICE—

L, —HITEELMM 2 BB L CXOE TICES
THEROKELY VVEMEZmL 7o (Fig. 2a, b)
(Fig. 3).
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FHR B R L FTF R O TRE L TE/2Y.
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FIRTEREC S B ICBHE 2w R L2 DD, )V
INEDRIAEBIC DWW TE IV DAL B FZE W T
&3 L C LPMs fHI 2 Hiefh L 72 (Fig. 2b). %
7o, RIAY VONEIZ B, SRR & DIk NEER
DO BE M (blind endings) (Fig. 1, arrows) 2L,
LPMs fHIK O DU v V& & B TR G (B
JFRRAERR) 1SR L7oREED DT 5 2 LB 6
L7t -7 (Fig. 3).
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Fig. 1 Light micrograph of the whole-
mount preparation of the lamina propria
mucosae (LPM) in the recto-sigmoid col-
on region with 5'-Nase staining. The lu-
minal surface of LPM faces upward. The
apical parts of 5'—Nase-positive initial lym-
phatics reveal numerous marked knob-like
blind endings (arrows). The asterisk indi-
cates a slender lymphatic running vertical-
ly in the intercryptal region. C: crypt, X 70

Fig. 2 Light micrographs of 5'-Nase-

positive lymphatic networks in the
whole-mount preparation of the mucous
membrane in the sigmoid colon region. a:
Well-developed lymphatics are seen in the
lamina propria mucosae (LPM) and tunica
submucosae (TSm). Open square indi-
cates transverse plane between LPMs and
LPMd. x15

b: Higher magnification of the open square

Fig. 3 A schematic presentation of the
intramural lymphatic system in the
monkey colonic wall based on the
present enzyme-histochemical study.
Note the differences in distribution pattern
of the initial lymphatics among the cecum,
recto-sigmoid colon and other colon
regions. Arrowheads indicate small pores
on the collagen sheet of subepithelium.

E: Epithelium, LPM: Lamina propria mucosae,

LPMs: superficial layer of LPM, LPMd: deep layer
of LPM, TSm: Tunica submucosae, LMM: Lamina
muscularis mucosae, L: lymphatic vessels

in Fig. 2a. Some slender lymphatics (ar-
rowheads) without anastomosis are seen

running vertically in the intercryptal
regions. x40
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Morphological features of the initial portion of the intramural lymphatic vessels in the large intestines:
An enzyme-histochemical and electron microscopic observation

Masahiro MIURA, Rui-Cheng JI, Seiji KATO
Department of Anatomy, Biology and Medicine, Division of Morphological Analysis, Oita Medical University

Fine distribution and structure of intramucosal lymphatic networks were studied in the colon of the human and monkey (Macaca fus-
cata) by an enzyme-histochemical method with light and electron microscopy. Whole-mount preparations of each tissue layer pealed
from the colonic wall, and cryostat sections, were processed using 5'—Nase-ALPase double staining. 5'-Nase-positive lymphatics ap-
peared to have an extensive network in the lamina propria mucosae (LPM) and tunica submucosae (TSm) layers, respectively.
Double-layered lymphatic networks were locally observed on the luminal and submucosal surfaces of the lamina muscularis mucosae
(LMM). Numerous thin lymphatics without valve-like structures were seen running vertically in the intercryptal region. Almost all of
the lymphatics originated from horizontal networks in the deep LPM (LPMd). In general, colonic lymphatics had scarcely any com-
municating branches in the superficial LPM (LPMs) which is located just beneath the basement membrane. In the cecum and recto-
sigmoid colon, fine and dense lymphatic networks locally appeared in the most superficial layer of LPM. All networks originated from
wide distributed knob-like endings at the apical parts. On the other hand, lymphatics networks in LPMd were characterized by a regu-
lar mesh-like network on the basis of the penetrating point on LMM.

The present study demonstrated enzyme-histochemically the precise distribution of 5'-Nase-positive initial lymphatics in whole
mount preparations of the human and monkey colonic mucosa. Our findings suggest that well-developed initial lymphatics in LPMs
may play an important role in the absorption of tissue fluids and various free cells in the subepithelial region.
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