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Introduction

Cervical cancer continues to be one of the leading
female genital cancers worldwide. About 80% of cases
occur in developing countries [1-3]. In China, there is an
annual incidence of about 46,000 cases, and cervical
cancer presents a major health problem [4]. The Xinjiang
province has one of the highest incidence (590/100,000)
and mortality rate of cervical cancer in China, especially
the south of Xinjiang. Thus the incidence of cervical
cancer among the Uighur women is four times higher
than the mean incidence of China (138/100,000) [5, 6].
Molecular epidemiologic evidence clearly indicates that
certain types of HPV are the principal cause of invasive
cervical cancer and cervical intraepithelial neoplasia
(CIN). It is widely believed that persistent infection with
high-risk human papillomavirus (HPV) represents the
prime risk factor in cervical carcinogenesis [7, 8]. Of a
total of approximately 40 mucosal HPV types [9], 15-18
types are currently considered ‘high-risk’ with variable
oncogenic potential [10, 11]. Squamous cervical cancer
(SCC) is strongly associated with HPV infections and the
prevalence of HPV is about 95%, whereas HPV DNA
cannot be identified in the same proportion of adenocar-
cinomas [12]. Since the distribution of HPV genotypes in
various geographical areas and populations varies widely
[13, 14], development of effective vaccines would require
a comprehensive study of the HPV genotypes in different
regions of the world. 

With regard to these facts, the aim of the present study
was to evaluate the frequency and distribution of high-
risk HPV (HR-HPV) types in a series of paraffin-embed-
ded tissues from SCC and CIN among the Uighur women
in Xinjiang. This seems to us important for guiding the
selection of vaccine candidates and studying the patho-
genesis of cervical cancer.

Methods and Materials

Cervical tissue specimen

A total of 223 formalin-fixed paraffin-embedded (FFPE) cer-
vical tissue specimens from Uighur patients who had been diag-
nosed or hospitalized at the Department of Gynecology of both
the First Affiliated Hospital of Xinjiang Medical University and
the Hospital of Xinjiang Uighur Autonomous Region between
February 2006 and June 2007 were analyzed. Cervical tissue
specimens were derived from punch biopsies, loop electrosur-
gical excisions, cone biopsies, and hysterectomies. The pathol-
ogy slides were reviewed and original histological diagnoses of
samples were confirmed by experienced pathologists. The diag-
noses were as follows: non-neoplastic cervix, n = 38; CIN, n =
94 (CIN 1, n = 36; CIN 2, n = 28; CIN 3, n = 30); and squa-
mous cell carcinoma (SCC), n = 91, of which 15 were well dif-
ferentiated (grade 1), 49 were moderately differentiated (grade
2), and 27 were poorly differentiated (grade 3). Patient age
ranged from 18 to 78 years, with a mean of 48 years.

DNA extraction 

The paraffin-embedded tissue sections were deparaffinized
with xylene, rehydrated by decreasing concentrations of ethanol
and double distilled water (ddH2O) followed by digestion with
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100 mg/ml proteinase K. The genomic DNA was extracted by
the standard phenol-chloroform (1:1) extraction and ethanol
precipitation. Purified DNA was then quantified using a Gene
Quant II spectrophotometer (GE) and stored at -20ºC until
further use.

Screening and genotyping of HPVs in tissue specimens

To screen HPV-positive samples, the genomic DNA
was analyzed with HPV specific general primer pairs
MY09/11 (MY09: 5’-GTCCMARRGGAWACTGATC-
3’; MY11: 5’-GCMCAGGGWCATAAYAATGG-3’) by
PCR amplification, followed by electrophoresis on 2%
agarose gel labeled with ethidium bromide and ultravio-
let visualization (Gel Doc XR, Biorad, Germany). The
HPV genotyping of 23 common subtypes (HPV 6, 11, 16,
18, 31, 33, 35, 39, 42, 43, 45, 51, 52, 53, 56, 58, 44, 59,
66, 68, 73, 83 and MM4) was carried out using HPV chip
kit (YANENG Biotech, PR China) according to the man-
ufacturer’s instruction.

Statistical analysis 

Statistical analysis was performed by SPSS statistical
software package version 11. The chi-square test was
applied for comparing results of HPV and other param-
eters. Statistical significance was assumed at a value of
< 0.01.

Results

HPV infection was highly associated with cervical
cancer in Uighur women. Among 223 cases in this study,
58.7% (131/223) were positive for HPV, and the highest
HPV positivity rate was observed in patients aged
between 35 to 44 (data not shown). HPV infection
increased along with the pathological grade of the speci-
mens, with a clear tendency of normal < CIN 1 < CIN 2
< CIN 3 < SCC (Table 1). 

HPV typing of HPV-positive samples using HPV chips
containing 23 common HPV types showed that the
HPV16 infection predominated with an infection rate of
33% in normal individuals. The rate gradually increased
with the pathological grade of CIN and reached the
highest level in squamous cell cervical cancer with 96%
(Table 2). Interestingly, we detected HPV 18 and 58 only
in some specimens as a second infection in addition to
HPV 16. 

We further evaluated the association of histological dif-
ferentiation (grade) of cervical cancer with the HPV
infection. HPV 16 infection occurred in equally high

rates in every grade of cancer. The infection with HPV 18
or 58 seems to be associated with cancer progression, as
positivity rate of these high-risk HPVs increased gradu-
ally with cancer grade (Table 3). However this was not
statistically significant.

Discussion

Cervical cancer is a potentially preventable disease; it
is a common cancer and a serious threat to women’s lives
in developing countries. Squamous cell carcinoma of the
cervix remains the most predominant phenotype. Persist-
ent infection with high-risk HPV is the main etiological
factor in the development of cervical cancer and may
depend on HPV genotypes and variants. HPV 16 and
HPV 18 are the most prevalent genotypes associated with
cervical carcinomas globally [14, 15]. 

To evaluate the health impact of HPV infections and in
order to design HPV vaccines, it is necessary to know the
distribution of oncogenic HPV in cervical cancer and
precancerous disease among the different geographical
regions and different populations. In the present study,
among 91 cervical cancer patients the overall HPV posi-
tive rate detected by MY09/11 PCR was 87.9% in SCC
(80/91), which is close to the value obtained in a meta-
analysis on HPV prevalence in 5,954 ICC cases in Asia
(85.9%) [16], and higher than the rate reported in a meta-
analysis for China only (83.7%) [17]. In this study it was
shown that HPV 16 is the most common high-risk HPV
detected in Uighur cancer patients in the Xinjiang region.
HPV 16 was found in 84.6% (77/91) of all cervical
cancer cases and 96.3% (77/80) of all HPV-positive
SCCs. This is higher than the results of a meta-analysis
comprising all China (58.7%) [17]. Detection rate of
HPV 18 (15.4%) was similar to the results reported for
Asia (14.9%) [16]. HPV 58 was found in 2.2% (2/91) of
all cervical cancer cases.

The overall rate of HPV positivity in CIN cases was
51.1 % (48/94), whereby the rates for HPV 16, 18 and 58
were 43.6 % (41/94), 8.5 % (8/94), or 5.3 % (5/94),
respectively. Results obtained from HPV high-risk typing

Table 1. — Incidence of positive HPV tests in different types of
cervical lesions.

Pathologic HPV test
examination No. Positive (%)

Normal 38 3 (7.9)
CIN 1 36 5 (14)
CIN 2 28 17 (61)
CIN 3 30 26 (87)
SCC 91 80 (88)

Table 2. — Distribution of HPV types in HPV-positive
specimens [cases (%)].

Groups No. HPV 16 (+) HPV 18 (–) HPV 58 (+)

Normal 3 1 (33) 0 0
CIN 1 5 2 (40) 1 (20) 0
CIN 2 17 14 (82) 2 (11) 2 (11)
CIN 3 26 25 (96) 5 (19) 3 (11)
CSCC 80 77 (96) 14 (17) 2 (2.5)

Table 3. — Association of HPV infection with differentiation
states of cervical cancer [cases (%)].

Positive cases of infection (%)

Clinical stage Cases Total HPV HPV 16 HPV 18 HPV 58

All SCC 91 80 (88) 77 (85) 14 (15) 2 (2)
Grade 1 15 13 (87) 12 (80) 1 (7) 0 (0)
Grade 2 49 43 (88) 42 (86) 5 (10) 1 (2)
Grade 3 27 24 (89) 23 (85) 8 (30) 1 (4)
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in SCC and CIN have shown that HPV 16 was the most
frequent type also in the Uighur patients, which is incon-
sistent with the results of other authors who have
described HPV16 as the main oncogenic type of HPV
associated with cervical cancer in Japanese, Latvian and
Chinese women [18-20]. In this study we identified HPV
18 followed by HPV 58 as the second and third preva-
lent types after HPV 16, HPV 18, and HPV 58 may be
more important in glandular lesions and adenocarci-
noma, but this will be analyzed in more detail in further
studies. Other HPV types could not be detected in the
present study.

HPV 16 infection may also play a central role in the
pathogenesis and development of cervical squamous
cancer and precancerous lesions in Uighur women and
contribute to the high mortality from cervical cancer.
Many reports have demonstrated that persistent HPV 16
infection could induce oncogenic potency and proposed
to use it as a marker, in addition to morphology, for pro-
gression of cervical precancerous lesions [21-24].
However, the high-risk HPV types did not show any sig-
nificant association with histological grading of squa-
mous cervical cancer. Preliminary clinical trials in
humans demonstrated that HPV vaccine can prevent HPV
infection and precancerous lesions [25]. Recently, vac-
cines designed to protect against the worldwide most
common HPV high-risk types HPV 16 and HPV 18 have
become available [26]. As these two types of HPV are the
most prominent in the Uighur population we assume that
this vaccination could be of great benefit. Therefore, in
screening programs HPV DNA testing and cervical cytol-
ogy are very important to identify women at risk for cer-
vical cancer. HPV DNA testing is a promising alternative
or complementary test to improve the efficacy of cervical
cytology, to reduce cervical cancer incidence and mortal-
ity. Prospective studies have shown that HPV DNA-pos-
itive women are significantly more likely to develop
high-grade squamous intraepithelial lesions within ten
years than women with a negative HPV DNA test [27,
28]. Fortunately, the transition to cancer usually takes
years or decades, thus allowing the opportunity for detec-
tion by a cervical screening test. 

Our study showed that women between the ages of 35
and 44 years had the highest number of HPV infections
and CIN. Similar results have been reported in other
studies [29, 30]. Education of women about HPV genital
infections and the performance of Pap smear screening
and HPV testing for all women 35 years of age and older
is critical. 

Conclusions

HPV 16 is the most common HPV type detected in
Uighur patients while the prevalence of HPV 18 and 58
was relatively low, and all other types were absent. These
results could explain the high cervical cancer incidence
and mortality. They also could be the basis for the devel-
opment of prevention measures against cervical cancer
e.g., HPV vaccination. This study also shows the neces-

sity of epidemical studies and the performance of further
research on the molecular variants of HPV 16 in Uighur
population. 
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