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Relationship between expression of laminin and
pathological features in human colorectal

carcinoma *
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Abstract

AIM To study the expression and significance of
laminin in human colorectal carcinoma.
METHODS Using the monoclonal antibody to
laminin and streptavidin-peroxidase
immunohistochemical method, the expression of
laminin in 63 cases of human colorectal carcinoma
tissues was determined.

RESULTS In normal marge intestinal mucosa
adjacent to carcinoma, laminin was largely restricted
to basement membrane in continuous linear
pattern. In contrast, human colorectal carcinomas
exhibited a progressive loss of an intact basement
membrane that was correlated with decreasing
differentiation degree. Well and moderately
differentiated tumors exhibited a thin basement
membrane with intermittent disruptions, and poorly
differentiated tumors exhibited no areas of intact
basement membrane. An association was found
between lack of basement membrane laminin
immunohistochemical staining in colorectal carcinoma
and poorly differentiated tumor (P<0.01).
CONCLUSION Immunohistochemical staining for
laminin could provide a very useful indexfor the
determination of the differentiation degree of
colorectal carcinoma.

Microbial Engineering Department, Institute of Applied Ecology,
Academia Sinica, Shenyang 110015, Liaoning Province, China

2Key Laboratory of Cell Biology, Ministry of Public Health of China,
ChinaMedical University, Shenyang 110001, Liaoning Province, China
Dr FENG Shu, female, born on 1965-02-09, graduated from Jiamusi
Medical College in 1986, got a master degree in 1989 and doctorate
degreein 1996 in China Medical University, and now working as a
postdoctorate in the Institute of Applied Ecology, Academic Sinica,
having had 13 papers published.

*Project supported by the National Natural Science Foundation
of China, No. 3904005.

Correspondence to: Dr. FENG Shu, Microbial Engineering
Department, Institute of Applied Ecology, Academia Sinica, Shenyang
110015, Liaoning Province, China

Tel. +86 « 24 « 3916243

Received 1997-11-26 Revised 1998-01-10

INTRODUCTION

Normal epithelial tissues secretes, assembles, and
adhere to well-defined basement membranes. L oss
of awell-defined basement membrane is one of the
features of neoplastic proliferation for epithelial -
derived tumors!¥. Laminin, amajor glycoprotein of
basement membrane which has been shown to
regulateavariety of biological phenomenaincluding
cell attachment, growth, morphology and cell
migration by specific high affinity receptors, plays
an important role in the interaction of tumor cells
with the basement membrane, the differentiation,
invasion and metastasis of tumors(??3,
Immunohistological studies, by using antibodies
specific for laminin and other basement membrane
components, such ast type-1V collagen, haverevealed
disruption or loss of basement membrane stainingin
a number of malignant tumors, including breast,
pancreatic, bladder, prostatic and colorectal
carcinomas!?. In this study, basement membrane
protein laminin was assessed by streptavidin-
peroxidaseimmunohistochemical methodtofacilitate
theunderstanding of therel ationship between laminin
expression in human colorectal carcinomaand the
pathol ogical features of tumor

MATERIALS AND METHODS

Materials

Sixty-three cases of human colorectal carcinoma
specimens were obtained from the Department of
Pathology, ChinaMedicd University. Thirty-threewere
male and 30 were femal e with ages ranging from 26 to
72 years. Thetissueswerefixedin 10% nautral buffered
formainandembeddedin paraffinwax. Fivepumparaffin
sections were cut and used for HE staining and
immunohistochemistry.

Methods

Laminin expression was determined by using
streptavidin-peroxidase (SP) immunohistochemical
methodwithanti-lamininmonoclond antibody (SIGMA,
1:1000; SP kit ZYMED). Both negative and positive
controlswere set. The staining was scored according to
bothintensity and continuity of thebasement membrane.
they were scored as negative(-), fragment pattern (+),
interrupted linear pattern(++), and continuous linear
pattern (+++). Negative and fragment patterns were
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classified as discontinuity and the other two patterns as
continuity. Statistical analyseswere conducted by x?test.
Results were considered significantly different when P
vauewaslessthan 0.05.

RESULTS

Tumor grading and laminin expression

Normal large intestinal mucosa adjacent to
carcinoma exhibited an organized glandular
epithelium overlying a well-defined continuous
linear basement membrane that stained for laminin
(+++), (Figure 1). Well and moderately
differentiated colorectal carcinomasdiffered from
normal colon in which periglandular basement
membrane staining was thin and intermittently
discontinuous (++ to+++), (Figure 2). Poorly
differentiated tumors consisted of solid
nonglandular islets of cells. Patches of laminin
staining was scatered throughout the tumor.
Nonpolarized cytopl asmiclaminin stai ning without
asurrounding basement membrane (- to +) (Figure 3)
was found sometimes in the nests of cellsin these
tumors.

Relationship between tumor grade and basement
membrane laminin staining pattern in the tumorsis
shown in Table 1. Of the well and moderately
differentiated cases, 80% and 57.1% showed
continuous basement membrane laminin staining
respectively, compared with 14.6% of poorly
differentiated ones. When the staining patterns for
poorly differentiated tumors were compared
statistically with well and moderately differentiated
tumors, asignificant differencewasfound (x2 P<0.01).
Hence, discontinuous basement membrane laminin
staining is associated with poor differentiation of
tumors.

Table 1 Tumor grading and laminin staining patterns

Laminin staining pattern

Tumor grade n

++ to +++ -to +
Well differenciated 20 16(80.0%) 4(20.0%)?
Moderately differenticated 21 12(47.1%) 9(42.9%)?
Poorly differenticted 22 3(13.6%) 19(86.4%)

2P<0.01 vs poorly differentiated tumor.

Tumor stage and laminin expression
Comparison between basement membrane
|aminin staining pattern in tumor and tumor stage
isgivenin Table 2. When regional lymph nodes
were involved (Dukes's stage C), there was no
linear staining of basement membranelamininin
13/21 (61%) cases of primary tumors, whereas
the majority (23/42) of stages A and B tumors
showed continuous basement membrane laminin
staining. However, there was no statistical
significance (x* P>0.05).

Table 2 Tumor stage and laminin staining pattern

Laminin staining pattern
Tumor grade n

++ to +++ -to +

Dukes’s stage A 36
Dukes’s stage B 6
Dukes’s stage C 21

20(459+6%)
3(50.0%)
8(38.1%)

16(44.4%)
3(50.0%)
13(61.9%)

2p>0.05 vs Dukes’s stage A tumor.
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Figure 1 Expression of laminin in normal large intestinal mucosa.
SPx100

Figure 2 Expression of laminin in well differentiated colorectal
carcinoma. SPx200

Figure 3 Expression of laminin in poorly differentiated colorectal
carcinoma. SPx200
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Tumor invasion depth and laminin expression
With theincreasing maximum depth of tumor invasion,
discontinuous basement membrane laminin staining
became more prominent intumors(Table 3), but without
statistical significance (x P>0.05).

Table 3 Tumor invasion depth and laminin staining pattern

Laminin staining pattern

Depth of invasion n

++ to +++ -to +
Mucosa and submucosa 4 3(75.0%) 1(25.0%)
Muscularis 32 17(53.1%) 15(46.9%)2
Serosa and subserosa 27 11(40.7%) 16(59.3%)?

2P>0.05 vs tumor not extended beyond the submucosa.

DISCUSSION

Human colorectal carcinomas are comprised, in
part, of malignant cells of varying degrees of
differentiation from well to poorly differentiated.
At present, tumor histology isthe primary criterion
used to determine the degree of differentiation of
agiventumor. Itisbecomingincreasingly apparent,
however that the morphological characteristics of
tumorsthat relate to their degree of differentiation
result from alterationsin the biological properties
of the cellg%. Moreover, these biological properties
probably contribute to the clinical be havior
associated with tumors of a particular
differentiation state. For example, poorly
differentiated col orectal carcinomasare considered,
in general, to be more aggressive and to offer a
worse progress than well and moderately
differentiated tumorg®.

Laminin, the mgor basement membrane component,
was determined by using immunohistochemical
method. We demonstrated a defined, continuous
basement membrane underlying normal colonic
epithelium. In contrast, human colorectal carcinomas
exhibited a progressive loss of an intact basement
membrane that was correlated with decreasing
differentiation degree. Well and moderately
differentiated tumors showed a thin basement
membrane with intermittent disruptions, and poorly
differentiated tumors exhibited no areas of intact
basement membrane. An association was found
between lack of basement membrane laminin
immunohi stochemical stainingincolorecta carcinoma
and poorly differentiated (P<0.01).

We also found an association between
discontinuous basement membrane laminin

immunostaining in colorectal carcinomasandmore
advanced tumor stage; and with increasing depth of
invasion, tumors more frequently show discontinous
basement membrane laminin staining. An important
underlying factor may be the basement membrane
laminin discontinuity in tumor is associated with poor
tumor differentiation, whichitself islinked withamore
invasivephenotype.

Thereisan evidence for anumber of mechanisms
explaningbasementmembranediscontinuityinmaignant
tumors. Daneker et all” reported that in poorly
differentiated colon carcinomacells, newly synthesized
laminin was secreted more slowly than in well
differentiated cells. Basement membrane degradation
by tumor-derived proteinases may also be important.
Proteinase specific for the basement membrane
component type-1V collagen has been identified in
invasive tumors. Increased amount of the degradative
enzymes cathepsin B, urokinas-type plasmignogen
activator and 3-glucuronidase hasbeen demonstrated in
colorectal carcinomas*&9,

Up to now, the genetic and biochemical factors
that under thetumoredifferentiationand other biological
properties are poorly understood. Studies aimed at
definding thesefactorswould not only contributeto an
understanding of differentiationat molecular andcdllular
level but also would provide new reagentsand criteria
for amore precise determination of the degree of tumor
differentiation, thusfaciliate the understanding of the
biological behaviorsof tumors. Theresultsof thisstudy
confirmedthatimmunohistochemical stainingof laminin
could provideavery useful index for thedetermination
of the differentiation degree of human colorectal
carcinoma.
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