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Fig. 1. A SEM view of the reticulum of holstein steer treated with the cell-maceration method.

The upper portion shows the surface of the lamina propria (LP) of one cellulae reticuli with
some papillae reticuli (PR). A three-dimensional random network of collagen fibrillar bundles
extends from the lamina propria to the tunica serosa (TSe) in the cross section. TSu tunica sub-
mucosa ; ICM inner circular muscles; OLM outer longitudinal muscules; BV blood vessel. X60.
The abbreviations of following figures are the same as this figure.
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Fig. 2.

SEM views of the papillae ruminis and the laminae omasi of holstein steer treated with the cell-
maceration method.

A At a low magnification, the foliate papillae in ventral sac of rumen show some mountain-
chain-like pleats. X45. B A closer view of a part of Figure 2A showing the furrowed dense col-
lagen fibrillar sheet constituting a pleat of papillae ruminis. X450. C The surface of the lamina
propria of one laminae omasi shows the many rose-like structures of papillae omasi. X60
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Fig. 3.

SEM views of the jejunum of holstein steer treated with the cell-maceration method.

A At a low magnification, the external appearance of the villous connective tissue fibers resem-
bles that of non-treated villi intestinales. X45. B In a cross section, the three-dimensional random
network of thinner collagen fibrillar bundles of lamina propria suggests that the lamina propria of
the small intestine is a kind of reticular tissue!®. X60. C A closer view of a part of Figure 3A
showing the flared thin collagen sheet underlying the basal lamina of the villous epithelium. X600
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Fig. 4. SEM views of the rectum of holstein steer treated with the cell-maceration method. .

A At a low magunification, the external appearance of the connective tissue fibers outside the
cryptae intestinales (CDD shows a spongy structure. X45. B A closer view of a part of Figure 4A
showing the pleated collagen sheet constituting the surface of the lamina propria of the rectum.
The collagen fibrillar sheet possesses numerous fenestrae of various sizes between the crypts. X600.
C In a cross section, the continuous collagen fibrillar bundles constitute the random three-dimen-
sional network of lamina propria, tunica submucosa and tunica muscularis. X 60
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Fig. 5.

Immunofluorescent localization of collagen types I, 111 and IV on the frozen cross sections from
rumen of holstein steer.

A Epithelium (E) immunostained with anti-keratin serum. B Lamina propria immunostained
with anti-type I collagen serum. C Lamina propria, muscularis mucosae (MM), tunica submucosa
and tunica muscularis immunostained with anti-fibronectin serum. D and E Basal lamina (BL)
underlying the epithelium, muscularis mucosae and blood vessels immunostained with anti-laminin
and type IV collagen sera respectively. F Lamina propria, tunica submucosa and tunica muscularis
immunostained with anti-type III collagen serum. X70. Frozen cross sections from reticulum and
omasum showed the same immunofluorescent localization of collagen types I, III and IV as rumen.
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Fig. 6. Immunofluorescent localization of collagen types I, III and IV on the frozen cross sections from
rectum of holstein steer.
A Honeycombed lamina propria immunostained intensely with anti-type III collagen serum. B
Weakly immunostained lamina propria, intensely immunostained tunica submucosa and inter-tunica
muscular connective tissue with anti-type I collagen serum. C and D Intensely immunostained
epithelial-connective tissue junction and the circumference of smooth muscle cells with anti-type IV
collagen serum. X70. Frozen cross sections from jejunum showed the same immunofluorescent local-
ization and staining intensity of collagen types I, III and IV as rectum.
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Fig. 7. A SEM view of the tongue of holstein steer treated with the cell-maceration method.

In a cross section, under the numerous filiform papillae (FP) densely woven collagen plates of
lamina propria and tunica submucosa (LP+TSu) are piled up on the collagen fibrillar network of
the muscular layer (ML). x40 :

Fig. 8. SEM views of the liver of holstein steer treated with the cell-maceraton method.

A At a low magnification, dense collagen fibrillar bundles of Glisson’s sheath (G) show the
pores of an interlobular vein (IV), artery and bile duct. The lattice fibers in Disse’s space fill in the
lobules except central vein (CV) and show a maze-like collagen fibrillar network. X40. B A
closer view of a part of Figure 8A showing the branching and twisting collagen fibriles forming a
loose network. X2,250
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Fig. 9.

Fig. 10.

Immunofluorescent localization of collagen types I, III and IV on the frozen cross sections from
tongue of holstein steer.

A Basal lamina underlying the epithelium (E), blood vessel and endomysium immunostained
with anti-type IV collagen serum. FP filiform papillae. X60. B Intermuscular connective tissue
(ICT), lamina propria and tunica submucosa (LP+TSu) immunostained with anti-type III collagen
serum. X60. C Waved connective tissue fibers of lamina propria and tunica submucosa immunos-
tained with anti-type I collagen serum. X120

Immunofiuorescent localization of collagen types I, III and IV on the frozen cross sections from
liver of holstein steer.

A Hepatic cell cords immunostained with anti-keratin serum. CV central vein. B Radiated
intralobular connective tissue fibers immunostained with anti-type I collagen serum. C Lattice
fibers in Disse’s space immunostained whth anti-type III collagen serum. D Intercellular network
immunostained with anti-type IV collagen serum. X60
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Summary

The architecture of the collagen fibrillar network

and the localization of type I, III and IV collagens
in the digestive organs of holstein steer were stud-
ied by the use of the cell-maceration/scanning elec-
tron microscope (SEM) methed and the indirect
immunofluorescence method.

The results are summarized as follows.

1) The SEM views of cross sections of the diges-
tiveduct showed the three-dimensional random net-
work of collagen fibrillar bundles extend from the
lamina propria to the tunica serosa including the
muscularis mucosae, tunica submucosa and the
tunica muscularis.

2) In each digestive organ, the loose connective
tissue collagen fibrillar bundles were fine but rela-
tively dense.

3) The surface collagen fibrils of the lamina pro-
pria of the digestiveduct presented a sheet-like
structure and the geometrical figures resembled the
specific morphologies of each part of the diges-
tiveduct cavity.

4) The lamina propria of the digestiveduct was
intensely immunostained with anti-type III collagen
but weakly immunostained with anti-type I col-
lagen.

5) The tunica submucosa and inter-tunica mus-
cular connective tissue of digestiveduct were
intensely immunostained with anti-type 1 collagen.
The epithelial-connective tissue junction, muscularis
mucosae and the circumferences of blood vessels
and smooth muscle cells in tunica muscularis were
intensely immunostained with anti-type IV collagen.

6) The collagen in the digestive organs of hol-
stein steer was quite varied concerning the three-
dimensional fibrilogenesis and the localization of its
different types.



