
J Clin Pathol 1991;44:646-648

Basement membrane proteins in the space of
Disse: a reappraisal

M R Griffiths, S Keir, A D Burt

Abstract
The distribution of two major basement
membrane components, type IV collagen
and laminin, was studied within the
perisinusoidal space of Disse in normal
human liver using (i) an immuno-
peroxidase method for light microscopy
and (ii) immunogold labelling for ultra-
structural localisation. Although im-
munoreactivity depended on the mode of
tissue fixation, both proteins could be
identified at this site using a panel of
affinity purifiedantibodies. Thesefindings
indicate that these proteins are normal
constituents of the perisinusoidal extra-
cellular matrix, and refute the hypo-
thesis that capillarisation of the
sinusoids in chronic liver disease results
from neo-expression of laminin in the
space of Disse.
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In normal liver the sinusoids are lined by
fenestrated endothelial cells which lack any
recognisable basement membrane. This
unique structural property permits the free
movement of soluble and particulate material
between the intrahepatic blood and the sinu-
soidal domain of hepatocytes.' In many forms
of chronic liver disease, however, deposition
of a basement membrane occurs beneath
sinusoidal endothelial cells. This process of
so-called capillarisation of the sinusoids,2 may
further contribute to liver injury by inter-
fering with the delivery of essential nutrients
to the hepatocytes.

Bianchi et al have suggested that the normal
space of Disse is devoid of laminin, a major
component of basement membranes, but that
in chronic active hepatitis it is deposited
at this site.3 Other immunohistochemical
studies, however, which deal with the intra-
hepatic distribution of basement membrane
proteins, have yielded conflicting results.45
The aim of this study was to investigate the
presence of two major basement membrane
components (collagen type IV and laminin)
within the space of Disse of normal human
liver by light microscopy and immunoelectron
microscopy. As previous studies have shown
that the immunolocalisation of extracellular
matrix proteins is highly dependent on the
method of tissue processing,6 the effects of
fixation on immunostaining were studied in
detail.

Methods
Normal human liver was obtained from
cadaveric renal transplant donors. Small

wedges were either frozen in OCT/liquid
nitrogen or perfusion fixed through the vascular
orifices on their cut surface with one of the
following fixatives: (i) Bouin's fluid; (ii) 2%
paraformaldehyde in 01 M phosphate buffer
containing 2% sucrose; (iii) 2% paraformalde-
hyde in 0-1 M phosphate buffer/0 1% glutaral-
dehyde; (iv) 2% glutaraldehyde in Sorensen's
buffer; (V) or formol corrosive, and then
processed for paraffin wax embedding. Small
fragments of 2% paraformaldehyde/0 1%
glutaraldehyde fixed tissue were also immersed
in 2-3 M sucrose, and frozen on aluminium
stubs in liquid nitrogen for ultracryo-
microtomy.

IMMUNOPEROXIDASE STUDIES
The following affinity purified antibodies were
used in the study: (i) goat anti-type IV collagen
(7S domain); (ii) rabbit anti-type IV collagen
(NCI domain); (iii) rabbit anti-procollagen
type IV; (iv) rabbit anti-laminin P1; (v) rabbit
anti-laminin 120 kilodalton fragment; and (vi)
rabbit anti-laminin 60 kilodalton fragment.
Antigens used in the preparation of these
antibodies were purified from pepsin digests of
human term placenta by fractional salt
precipitation and column chromatography.
Details of the methods used are provided
elsewhere.7 Their specificity was assessed by
radioimmunoassay which showed an absence
of cross-reactivity.

Immunolabelling for light microscopic
visualisation was achieved using a peroxidase-
antiperoxidase method on 4 um sections of
unfixed, frozen liver or dewaxed fixed tissue. To
expose antigenic sites sections were incubated
with 0 4% pepsin/001 M HC1 for 15 minutes
at 37°C before incubation with the primary
antibodies. 3,3' diaminobenzidine was used as
the chromogen; sections were lightly counter-
stained with haematoxylin and viewed under
a Leitz Orthoplan microscope fitted with
Nomarski filters.

ULTRACRYOMICROTOMY AND IMMUNOGOLD
LABELLING
The immunoelectron microscopic method
used in the study has been described
previously.8 Ultra-thin sections (about 50 nm
thick) were cut from frozen tissue using a
Reichert Jung FC40 ultracryomicrotome, and
mounted on carbon-Formvar coated grids
(Agar Scientific, United Kingdom). These were
incubated with 1% bovine serum albumin
(BSA) (Immunoglobulin-free; Sigma, United
Kingdom) in phosphate buffered saline (PBS),
and subsequently in 0-1 M glycine/PBS before
incubation with the primary antibodies.
Antibodies were used at a dilution of 1 in 200 in
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Figure 1
(A) Immunolocalisation
of type IV collagen ( 7S)
beneath sinusoidal
endothelial cells
(immunoperoxidase with
haematoxylin
counterstain; Nomarski
filters).
(B) Immunoreactivity
for laminin 120
kilodaltons shows a similar
distribution
(immunoperoxidase with
haematoxylin
counterstain; Nomarski
filters).
(C) Immunogold
labelling for type IV
collagen (7S) within the
space of Disse (arrows).
Note absence of
intracellular labelling in
sinusoidal endothelial cells
(E) or hepatocytes (H).
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1% BSA/PBS; grids were incubated with the
primary antibody for one hour at 25°C. In
control experiments primary antibody was

replaced by either PBS or non-immune serum/
PBS. Grids were subsequently rinsed five times
with 1% BSA/PBS and incubated with protein
A-gold complex (10 nm particles; Janssen,
Belgium) for one hour at 25°C. After immuno-
staining the sections were washed in PBS and
post-fixed in 2% glutaraldehyde. Grids were

rinsed in distilled water (five rinses for each one
minute), stained with neutral uranyl acetate
(five minutes), washed in distilled water (three
times for each 20 seconds) and embedded in
2% uranyl acetate/155% methylcellulose
(Tylose 300; Fluka, West Germany) 1:1 v/v.
The sections were viewed in a Phillips 301
electron microscope at 80 kilovolts.

Results
Light microscopical examination showed that
immunoreactivity for type IV collagen was

demonstrable along sinusoidal walls in frozen

and Bouin's fixed normal human liver (fig 1A).
Staining with the anti-7S antibody was more

intense than with anti-NCl domain or anti-
procollagen type IV antibodies, but with all
three there was a linear distribution of staining
with no evidence of intra-acinar zonal
heterogeneity. A similar pattern of immuno-
labelling was found with all three anti-laminin
antibodies (fig 1B).
The effects of fixation on immunostaining

with these antibodies is summarised in the
table. The intensity of staining within the
sinusoids was assessed and scored on a scale of
- (negative) to + + + (strongly positive).
Only two antibodies (anti-7S and anti-laminin
120 kilodaltons) showed immunoreactivity in
material fixed in paraformaldehyde or glutaral-
dehyde: these were used for immunoelectron
microscopic studies. Although labelling was

more intense with anti-7S than anti-laminin,
both proteins could be localised to the space of
Disse beneath sinusoidal endothelial cells and
surrounding perisinusoidal (Ito) cells (fig 1C).
No intracellular labelling could be identified
with either antibody at the ultrastructural level.
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Effect offixation on light microscopic immunolocalisation of basement membrane components along sinusoids in normal
human liver

2%
Bouin's 2% Paraformaldehydel 2% Formol

Frozen fluid Paraformaldehyde glutaraldehyde Glutaraldehyde corrosive

Type IV collagen
(7S) +++ +++ ++ ++ +

Type IV collagen
(NCI) + + + _

Procollagen type IV + + + + +
LamininPI + + + +
Laminin 120

kilodaltons + + + + + + + + +
Laminin 60

kilodaltons + + + -

Discussion
Although the existence of type IV collagen
within the normal space of Disse is widely
accepted,48 the presence oflaminin at this site is
more controversial. It has previously been
suggested that in response to chronic liver
injury hepatocytes9 or perisinusoidal (Ito) cells5
synthesise and secrete this protein, leading to
neo-expression within the space of Disse.
Bianchi et al have postulated that this is
associated with the deposition of basement
membrane material beneath sinusoidal endo-
thelial cells.' Our demonstration of immuno-
reactivity for laminin within the normal space
of Disse, however (which is in keeping with the
results of Maher et aP in their study of normal
rat liver), suggest that this protein, too, is
a normal constituent of the sinusoidal
extracellular matrix. We suggest, therefore,
that capillarisation of the sinusoids is not the
result of neo-expression of laminin but of
increased deposition of this protein in the space
of Disse. Our study has confirmed that the
immunolocalisation of basement membrane
components in liver tissue is adversely affected
by several methods of fixation and that
differences in tissue preparation by different
investigators may in part explain earlier
disparate findings.

If type IV collagen and laminin are both
present in the normal space of Disse, how can
we explain the absence of an identifiable
basement membrane? Although it may simply
reflect low levels of these components at this
site, it is possible that other integral parts of the
basement membrane structure are absent.
Preliminary evidence in support of this
hypothesis has recently been presented by

Ramadori et al'0 who were unable to localise
nidogen within the sinusoid walls ofnormal rat
liver. Studies dealing with the distribution of
nidogen in human liver are currently in
progress.

We are indebted to Dr Detlef Schuppan, who provided the
antibodies used in this study. The work was supported by a grant
from the Biomedical Research Committee of the Scottish Home
and Health Department.
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