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Abstract

Time sequence studies were carried out on the ultrastructure of bile canaliculi with
special reference to the Ruthenium red-positve surface coat presented by the ICR-rats
following an oral administration of the decocted extract of a Chinese herb : Ogon (Huang-
qin), Scutellaria baicalensis Georgi (Shan-Don-Shen, China) ; and Daid (Da-Huang), Rheum
officinale Baillon (Si-Chuan-Shen, China) ; and a prescribed herbal combination : “San’s-
syasin-t6” (San-Huang-Xie-Xin-Tang) (Tsumura Juntendo Co., Ltd) and “Dai-saiko-td”
“(Da-Chai-Hu-Tang) (Tsumura Juntendo Co., Ltd.) containing both Scutellariae Radix and
Rhei Rhyzoma, which have been proven to share choleretic effects.

Common changes were found in the bile canaliculi and the pericanalicular region among
each experimental group. These were a marked dilation, outbranchings and a conspicuous
tortuosity of bile canaliculi, and an apparent reduction of microvilli, and proliferation of
pericanalicular vesicles, some of which were open to the canalicular lumen. In addition,
recovery of such changes was seen within 12 to 24 hours after the treatment.

The surface coat showed a transient and a site-specific disappearance exclusively in the
bile canaliculi, but this change did not necessarily correspond to the dilation process of bile
canaliculi, rather being observed coincidently with a significant increase of the Golgi
vacuoles and/or vesicles.

These time sequence changes suggest that the surface coat is intimately related to the
dynamic activity of the Golgi apparatus.
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Fig. 1 The control liver stained with the Ruth-
enium red (Rr) for surface coat. x10,400. The
canalicular region is shown in the parenchymal

cells of the periportal zone. Rr positive sur-
face coat is clearly visualized on the membrane
surface of the canaliculi, of the microvilli and
between the contiguous lateral cell membranes.
These canaliculi tended to be relatively dilated,
compared with the average luminal sizes of the
control liver ; accordingly, microvilli are not so
Abbreviations . BC .

bile canaliculus, G ; Golgi apparatus.

crowded in those space.
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Fig.2 The canalicular region of the liver cell 6
hours after administration of Scutellaiae Radix.
x6,000. This canaliculus is widely dilated
and thus, Rr positive gycocalyx is relatively
thin and discontinuous, whereas fairly good
positivity is seen on the membrane surface
between neighboring cells and on the sinusoidal
surface. Golgi apparatus is fairly well developed.
Abbreviation : S ; sinusoid.

Fig. 3a The canalicular region 6 hours after
administration of Scutellariae Radix. x8,500.
Although the bile canaliculi are not markedly
dilated in this section, Golgi apparatus (cister-
nae and vesicles) is remarkably developed,

accounting for the almost complete absence of
staining reaction. This tendency is well recog-
nizable, compared with the finding of Fig. 3b.

Fig. 3b The canalicular region 6 hours after
administration of Scutellariae Radix. % 10,200.
This canaliculus shows only a moderate dilatation
in this cross section (thus, a relative decrease of
microvilli is seen), in addition, substantial
stainability for glycocalyx is preserved on the
larger parts of the luminal membrane surface.
On the internal surface of the vesicular struc-
tures (arrows) localized in the vicinity of the
canaliculus, Rr positive reaction is also found.
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Fig. 4 The canalicular region 6 hours after
administration of Rhei Rhyzoma. X 8,500. The out-
er surface of the bile canaliculus, the lumen of
which is markedky dilated, and of the microvil-
li show very poor stainability for glycocalyx,
although the stainability is almost unchanged
on the lateral membrane surface between the
neighboring cells. At the same time, there is a
marked development of Golgi cisternae and
vesicles.
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Fig. 5 The canalicular region 9 hours after
administration of “San’d-syasin-td” extract.
x 10,200. Significant stainability is observed on the
membrane surface of this canaliculus, and at
the same thme, Golgi apparatus are widely
developed. In this respect, the presence of the
Rr positive vesicular stuctures shown with
arrows deserves notice , it is difficult to deter-
mine whether they are always connected with
the canalicular lumen, since they are all found
adjacent to the Golgi apparatus. This picture
rather strongly suggests that the process of
membrane recycling or new membrane efflux
for supplying surface coat materials is in action
in this condition.

Fig. 6 The region of canaliculus 9 hours after

administration of “Dai-saiko-t6” extract. x 6,800.

Although marked Rr stainability is noted
between the contiguous lateral cell membranes,
that on the outer surface of the canaliculus is
almost negative. Note the Golgi apparatus
with a wide development and surrounding the
canalicular lumen.
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