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Abstract

AIM: To investigate the relationship between
infiltrating inflammatory cell and tumor angiogenesis
in hepatocellular carcinoma (HCC) tissues and their
clinicopathological features.

METHODS: The paraffin-embedded specimens
from 70 cases with HCC were stained using EliVision
immunohistochemistry with mAbs against CD68, tryptase,
and CD34. The counts of tumor-associated macrophage
(TAM), mast cell (MC) and tumor microvessel (MV) were
performed in the tissue sections.

RESULTS: The mean counts of TAM, MC, and MV in
HCC tissues were significantly higher than those in
pericarcinomatous liver tissues (TAM: 69.31+£11.58 vs
40.23+10.36; MC: 16.74+£5.67 vs 7.59+4.18; MV:
70.11+12.45 vs 38.52+11.16, P<0.01). The MV count
in the patients with metastasis was markedly higher than
that with non-metastasis (£#<0.01). In addition, the MC
count in the patients with poorly differentiated HCC was
obviously higher than that with well differentiated HCC
(P<0.01). The correlation analysis showed that the TAM
count was significantly correlated with the count of MV
(r=0.712, £<0.01), and the MC count was obviously
correlated with the MV count (= 0.336, £<0.05).

CONCLUSION: TAM and MC might be closely related to
the enhancement of tumor angiogenesis. The MV count
might be associated with tumor invasion and metastasis.
Moreover, the MC count might be associated with tumor

differentiation and prognosis of HCC.
© 2005 The WIG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

Tumor angiogenesis is one of the fundamental
requirements for tumor growth and proliferation, and
the regulatory mechanisms of tumor angiogenesis are
very complicated. The tumor neovascularization and its
controlling factors have become investigative hot points in
current tumor studies . Tumor infiltrating inflammatory
cells in the microenvironment plays very important
functions in tumor angiogenesis[()’gj. Hepatocellular
carcinoma (HCC) is a kind of a familiar malignant tumor
in our country, though the treatment of HCC has obtained
the substantial advance, the total treatment results are still
unsatisfactoryl()'lzj. Until recently, there is some lack of
knowledge in literature regarding the relationship among
the count of tumor-associated macrophage (TAM), mast
cell (MC), and microvessel (MV)_ in HCC tissues and their
relation to the clinicopathological characteristics of HCC.
In this study, we applied immunohistochemical method
to detect the count of TAM, MC, and MV in HCC, and
to investigate their relation to the clinicopathological
characteristics of HCC, so that we could understand
the regulating function of microenvironment in tumor
angiogenesis. We believed that this study would offer
some new clues for tumor angiogenesis research and
biological therapeutic approach, such as suppressing tumor
angiogenesis.

MATERIALS AND METHODS

Materials
Fresh surgical specimens were obtained from 70 HCC
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patients (all specimens contained pericarcinomatous
liver tissues) who had undergone partial hepatectomy
during the period from January 1996 to February 2003
in Xiangya Hospital. All specimens were fixed in 40
g/L formaldehyde, embedded in paraffin, sliced into
consecutive sections, and pathologically diagnosed
explicitly. Of 70 HCC patients, 53 were males and 17 were
females with average age of 53.4 years (range, 27-68 years).
The size of tumors was less than 5 cm in 25 cases, 5.1-10
cm in 29 cases and larger than 10 cm in 16 cases. Among
all cases, 19 cases contained several tumor tubercles in liver
tissues. None of the patients received any preoperative
treatment, such as radiotherapy and chemotherapy. The
HCC tissues were graded according to the Edmondson
standard. Of them, 11 cases had grade I, 31 cases grade
II, 23 cases grade 111, and 5 cases grade IV tumors. All
the pericarcinomatous liver tissues had liver fibrosis with
cirrhosis of different degrees and 22 pericarcinomatous
liver tissues had dysplasia. The antibodies against CDG68,
trypsin of MC and CD34, and “two step” EliVisions
reagent box were all obtained from Maixin Biochemical
Development Company of Fuzhou.

Immunohistochemical staining

Briefly, after the sections were deparaffinized, the
endogenous peroxidase was blocked by incubation with
30mL/L hydrogen peroxide for 30 min, followed by
carrying out the two-step method of immunohistochemi-
stry according to the manufacturer’s instructions. The
sections were incubated with the primary antibodies at
room temperature overnight. For negative control, the
primary antibodies were replaced with PBS.

Brown-yellow staining was observed in the cytoplasm
of TAM, whereas brown-yellow grains were observed
both in the cytoplasm and nucleus of MC. According to
the count method of Molin ¢z /", we chose five random
microscopic fields in each section under high power,
counting the number of TAM and MC in each visual
field, respectively. In addition, in the same visual field, we
counted the number of MC that had the phenomenon
of taking-off grains. MV and its endothelial cells showed
brown-yellow staining. Similarly, according to the count
method of Weidner ¢ a/'", we chose five random
microscopic fields in each section under high power,
counting the number of MV in each visual field.

Statistical analysis

The data were analyzed using 7 test and relativity analyses
in the statistical computer software SPSS10.0. A P value
less than 0.05 was considered statistically significant.

RESULTS

Expressional characteristics of CD68, MC, CD34

The cytoplasm of CDG68-positive cells was stained with
brown-yellow color. We could observe in all the sections,
that most of the CD68-positive cells had the characteristic
of microphage in appearance and the TAM was primarily
distributed in the perimeter of tumor cells. Moreover,

brown-yellow grains were observed in the cytoplasm
and nucleus of MC. In the relatively normal areas, MC
was circular or oval with complete cell membrane, clear
outline, abnormally dyed grains in cytoplasm and some of
the MCs appearing to have the phenomenon of taking-
off grains. But in the HCC tissue and its adjacent areas,
the number of MC was obviously increased, the physical
volume enlarged with a different appearance, and the
majority of MC appeared to have the phenomenon of
taking-off grains. The CD34 staining was located in the
cytoplasm of vascular endothelial cells. We could observe
a single endothelial cell or a cluster of cells in some areas
containing partly irregular tube cavity and irregular MV
distribution, which could mostly be seen in the perimeter
areas of the tumor.

Counts of TAM, MC, and MV

The counts of TAM, MC, and MV were all
obviously higher in HCC tissues compared with the
pericarcinomatous liver tissues (P<0.01, Table 1).

Table 1 Counts of TAM, MC, and MV in HCC tissues and
pericarcinomatous liver tissues (mean+SD)

TAM MC MV
HCC tissues 69.31+ 11.58 16.74+5.67 70.11+12.45
Pericarcinomatous 40.23+10.36° 7.59+4.18° 38.52+11.16°

liver tissues
°P<0.01 vs HCC tissues

Relationship between the counts of TAM, MC, and MV and
the clinicopathological characteristics of HCC

The counts of TAM, MC, and MV were significantly
higher in metastatic HCC than that in non-metastatic
HCC, and the count of MC in low grade HCC tissues
was markedly higher compared to high grade HCC tissues
(P<0.05). In addition, we also discovered that MC having
the phenomenon of taking-off grains was more and more

Table 2 Relationship of the counts of TAM, MC, and MV with the
clinicopathological characteristics of HCC (mean+SD)

Pathologic n TAM MC MV
characteristics

Stage of HCC

I 11 68.86+10.23 13.68+5.21 65.86+12.05
1I 31 68.95+9.82 17.03+6.11 67.84+11.54
1T 23 70.11+13.16 19.95+4.29° 72.11+10.84
v 5 69.84+1257  23.56+3.86" 68.70+9.53
Tumor size

<5cm 25 69.32+10.17 16.57+5.56 66.56+11.84
5.1-10 cm 29 71.35+£9.54 16.98+4.81 65.84+10.53
>10 cm 16 70.83+12.11 17.02+£6.12 73.13+11.30
Metastasis

Yes 29 68.36+£12.17 16.99+6.49 73.49+12.32°
No 41 69.14+11.69 16.76 £6.88 64.39+13.17

P<0.05 vs stage I; “P<0.05 vs non-transferred.
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familiar in low grade HCC tissues. However, no obvious
relationship was found between the counts of TAM, MC,
and MV and the clinicopathological characteristics of
HCC (Table 2).

Relationship of the counts of TAM and MC with the count
of MV in HCC tissues

Using the relativity analyses of the counts of TAM and
MC with the count of MV in HCC tissues, we found
that the TAM count and MV count in HCC tissues had a
close and positive relationship of high degree (»=0.712,
P<0.01), and the MC count and MV count in HCC tissues
had a close and positive relationship (=0.336, P<0.05).

DISCUSSION

Tumor growth and proliferation are highly dependent on
tumor neovascularization. Tumor angiogenesis is mediated
by tumor-secreted angiogenic factors that interact with
their surface receptors expressed on endothelial cells"™". In
fact, the mechanisms of regulation of tumor angiogenesis
have become one of the investigative hot points in current
tumor studies' . Our study showed that the MV count
was significantly higher in HCC tissues as compared with
the pericarcinomatous liver tissues, and also higher in
the metastatic HCC compared with the metastatic HCC,
suggesting that tumor angiogenesis has a crucial role in the
development and metastasis of HCC.

Tumor angiogenesis is a complicated process, including

P02 The angiogenic response

many regulating factors
in the microvasculature is associated with the changes
in cellular adhesive interactions between adjacent
endothelial cells, pericytes and surrounding extracellular
matrix. In addition, the infiltrating inflammatory cells in
tumor atre closely related with tumor angiogenesis. The
infiltrating inflammatory cells in tumor, such as neutrophil,
microphage, lymphocyte, eosinophil, MC, efz., can produce
various cell factors and enzymes which participate in
the growth and spread of tumor. Microphage is a main
composition of the infiltrating inflammatory cells in the
tumor and usually belongs to TAM in tumor tissues™ >,
On one hand, it can produce several growth-stimulating
and repressing factors, and albumen hydrolyze enzymes,
such as fibroblast growth factor, vascular endothelial
growth factor, etc. and thereby plays an important
role in chain responding of tumor angiogenesis. On
the other hand, tumor cells also can produce various
chemoattractant factors, such as monocyte chemoattractant
proteins, macrophage colony-stimulating factor etc, which
have an important effect on the activation and migration
of macrophage. These TAMs, being closely related to
microvessel density, also have something to do with tumor
angiogenesis, metastasis, and prognosis. In this study, we
found that the count of TAM was obviously higher in
HCC tissues as compated with the pericarcinomatous liver
tissues, suggesting that TAM plays an important role in
the development of HCC. In addition, the TAM count
and the MV count in HCC tissues had a close and positive
relationship, which suggested that TAM might promote

tumor angiogenesis.

Several studies have shown that MCs in the local
milieu may have something to do with the growth,
invasion, metastasis, and neovasculatization of malignant
tumor™™. Our results showed that the MC count was
obviously higher in HCC tissues as compared with the
pericarcinomatous liver tissues, suggesting an important
role of MC in the development of HCC. We also found
that the MC count in the lower grade HCC tissues was
higher than that in the higher grade HCC, which suggested
that the higch MC count might be related to the low grade
and poor prognosis of HCC. In addition, we observed
that MC showing the phenomenon of taking-off grains
was more and more familiar in low grade HCC tissues;
however, its concrete relationship still needs further
research. The counts of MC and MV in HCC tissues had
a close and positive relationship, which revealed that MC
might promote HCC angiogenesis.
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