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HPV, an important virus, has been implicated in cervical cancer progression,
though its role remains elusive. This study was an attempt to elucidate the role of
HPV in the pathogenesis of cervical cancer , with particular emphasis on tumor
angiogenesis. METHODS: Vascular endothelial growth factor (VEGF),
platelet-derived growth factor (PDGF) levels were determined via enzyme
immunoassay in 60 FIGO stage IB-IIA cervical cancer patients.
Immunohistochemical staining in tissue sections was performed to analyze the
distributions of VEGF. Meanwhile, human papillomavirus (HPV) DNA was



detected by polymerase chain reaction-based survey. In vitro studies of seven cervical
cancer cell lines, C33A and SiHa, for the interaction between IL-6 and VEGF were
also performed. RESULTS: Consistently higher expression of IL-6 and VEGF was
evident in cancerous tissues than in adjacent noncancer tissues in early-stage cervical
cancet patients (P < 0.01). After recombinant human IL-6 was added, VEGF was
induced n a time- and dose-dependent manner in cervical cancer cell line C33A.
Correspondingly, interrupting the IL-6 autocrine machinery with either anti-IL-6 or
anti-IL-6 receptor antibody markedly reduced the expression of VEGF at the
transcriptional level in SiHa cells. Significantly higher levels of IL-6 in cancer tissues
were observed in patients older than 45 (P < 0.01), patients with tumors >2 ¢m (P <
0.01), patients with oncogenic HPV-16 or -18 infections (P < 0.01), and patients with
squatnous cell carcinoma (P = 0.02). Patients with a deeper stromal invasion, vaginal
invasion, lymphovascular emboli, or lymph node metastasis appeared to have higher
intratumoral IL-6 levels, aithough the differences were statistically insignificant.
CONCLUSIONS: Substantially high microenvironmental IL-6 levels promote tumor
angiogenesis and the development of cervical cancer. Thus, inhibition of the
biological activity of [L-6 may be potentially beneficial. Copyright 2001 Academic
Press.
Keywords : angiogenesis, vascular endothelial growth factor (VEGF),
human papilloma virus
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In this section,we also disscuss the expression of IL-6,and the result were publish
on Gynecologic Oncology 82,49-56(2001)Levels of VEGF, but not of PDGF, were



markedly raised in cancer tissues as compared with non-cancer tissues in early stage
cervical cancer patients (Table 1). Using a log transformed paired t-test,
significantly higher expressions of VEGF were observed in cancer tissues
(11.6-70.6 vs 9.4-27.8 pg/mg, p<0.01), while expressions of PDGF were unchanged
{23.4-41.9 vs 23.2-37.4 pg/mg, p=0.43). These findings suggested the essential role
of VEGF in tumor angiogenesis during the early stages of cervical cancer. Since
levels of IL-6 and VEGF were coincidentally increased in cancer tissues, the effect
of IL-6 on the expression of VEGF was investigated herein.

Recombinant human IL-6 was added to an HPV-negative cervical cancer cell line
C33A, revealing that VEGF proteins were induced by IL-6 in a time- and dose-
dependent manner (Fig. 2A, 2B). Moreover, as Figure 2C shows, 32% and 38%
reduction of VEGF expression were detected in SiHa cells treated with anti-IL-6
and anti-IL-6 receptor @ chain antibodies, respectively. Consistent with the VEGF
mRNA expressions, VEGF proteins were markedly reduced in the culiure medium
from the anti-IL-6 or anti-IL-6 receptor & chain antibody-treated SiHa cells (data
not shown). Based on this clinical and laboratory evidence, we suggest that IL-6 is
involved in tumor angiogenesis through regulation of VEGF during the early stage
of cervical cancer.

Subsequently, the association between clinicopathological wvariables and
concentrations of IL-6 was considered (Table 2). In the young age group (age < 45
y/0), IL-6 expression did not differ significantly in cancer tissues as compared with
adjacent non-cancer tissues (5.0-35.2 vs 3.3-54.7 pg/mg, p=0.66; Log transformed
paired t-test). However, markedly higher expression of IL-6 in cancer tissues was
observed in patients older than 45 y/o (5.8-113.0 vs 2.8-79.9 pg/mg, p<0.01; Log
transformed paired t-test). Though not statistically significant, the expressions of
IL-6 in cancer tissues were slightly higher in the older age group (median 20.4 vs
10.1 pg/mg, p=0.07; Log transformed t-test).

Patients with HPV-16 or -18 infections had higher intra-tutnor IL-6 productions
(16.1 vs 8.8 pg/mg, p=0.04; Log transformed t-test) (Table 2). Using the log
transformed paired t-test, higher IL-6 expressions were observed in cancer tissues

as compared with adjacent non-cancer tissues in patients with HPV-16 or -18
infections (5.8-105.9 vs 2.8-23.7 pg/mg, p<0.01). Meanwhile, the distributions of
TL-6 did not differ significantly between cancer and adjacent non-cancer tissues in
patients without HPV-16 or —18 infections (4.6-20.5 vs 3.7-99.8 pg/mg, p=0.15;
Log transformed paired t-test). Expression of IL-6 differed according to

histologic type (Table 2). In patients
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