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Abstract: Cervical intraepithelial neoplasia (CIN) and cervical cancer are main threatening contributors for women 
healthy. Human papilloma virus (HPV) infection is the primary factor for their occurrence and development. Vagi-
nal flora, PH value and cleanliness play crucial role in the progress of cervical lesions. In this research, we found 
that vaginal micro-ecological imbalance was gradually increased along with the promoted lesion degree. The most 
serious vaginal micro-ecological imbalance was detected in cervical cancer group (P<0.01). Meanwhile, we also 
studied the micro-ecology characteristics in patients with or without HR-HPV infection before treatments. The re-
sults indicated that HPV infection was an important factor, which could influence the dynamic balance of vaginal 
microbe system (P<0.01). In addition, we investigated the relationships between HPV and mycoplasma/chlamydia 
composition. Mycoplasma and chlamydia infection might be the reason for the infection persistent with high risk 
HPV (P<0.05). Based on the results above, we consider vaginal micro-ecological detection has the potential ability 
to predict the development of cervical lesion and evaluate the prognosis of lesions, which provide clinical guidance 
to HPV treatment. The results in this study would provide important information for further research.

Keywords: Cervical intraepithelial neoplasia, cervical cancer, human papilloma virus, micro-ecology, mycoplasma, 
chlamydia

Introduction

Cervical lesion includes cervicitis, CIN and cer-
vical cancer. Cervical lesion is an HPV continu-
ous infection disease that has been identified 
as a contributing factor to the development of 
CIN and cervical cancer [1]. HPV is a group of 
double-stranded DNA virus. According to the 
HPV types and the cancer risk level, this virus 
could be divided into low-risk subgroup and 
high-risk subgroup. Low-risk subgroup, includ-
ing HPV6, HPV11, HPV42, HPV43, HPV44, co- 
uld induce genital warts and other lesions. 
High-risk subgroup (HR-HPV) contains HPV16, 
HPV18, HPV31, and so on, which are highly 
related with CIN and cervical cancer. The detec-
tion rates of HR-HPV are gradually increased 
from normal population, C1N to cervical cancer 
[2]. CIN could be divided into three grades, 
including CINI, CINII and CINIII. About 70% of 
CIN1 patients could be naturally subsided; 20% 
of CIN1 patients would be continuous infected; 
10% of CIN1 patients would develop into higher 
grades. Of the CIN2 and CIN3 patients, approxi-
mately 30-50% patients would evolve into cer-

vical cancer. Meanwhile, portion of CIN1 and 
CIN2 would become into invasive carcinoma 
[3]. The evolutional time from CIN to cervical 
cancer is about 8-10 years. Therefore, it is very 
important for prognosis detection and treat-
ments of patients with CINs during this period.

Vaginal microecology is composed by vaginal 
flora, endocrine regulation and anatomical 
structures. Vagina Lactobacillus, Escherichia 
coli and Gardnerella are three dominant bacte-
ria in healthy women. Specifically, the promi-
nent Lactobacillus accounts for over 95% of the 
whole vaginal microflora [4]. Vaginal flora plays 
as a biological barrier, which could keep the 
highly ordered colonization in vaginal mucosa 
and secretion. Meanwhile, vaginal flora also 
plays important roles in maintaining vaginal 
acidic environment and activating immune sys-
tem [5]. For example, activation of immune 
function, interference of cancer cell material 
metabolism, effective removal of carcinogenic 
factors, induction of tumor cell apoptosis, and 
so on. Vaginal microbes, host, and environment 
maintain the dynamic balance in human body 
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[6]. The changes of vaginal Lactobacillus could 
lead to dysbacteriosis and pH abnormalities, 
which result in the invasion of exogenous harm-
ful microorganisms and endogenous patho-
gens reproduction. Meanwhile, abnormal colo-
ny composition could cause the occurrence 
and development of the vaginal, cervical and 
even pelvic disease [7]. Moreover, homeostasis 
damage in vagina would increase the opportu-
nities of HPV infection, which promote the pos-
sibility from cervical lesions to cancer. High 
grade CIN would promote the opportunities for 
HPV infections, indicating the positive relation-
ships between CIN and HPV infection [8]. 

Cervical cancer maintains a high incidence in 
China [9]. Lactobacillus negative rates in cervi-
cal cancer group and CIN group were signifi-
cantly higher than that in normal group and 
chronic cervicitis group. Moreover, the number 
of Lactobacillus colonies in cervical cancer 
group and CIN group was lower than that in nor-
mal group and chronic heroitis group, which 
indicated that Lactobacillus was related with 
HPV infection, precancerous lesions and cervi-
cal cancer [10]. Lactobacillus shows excellent 
adhesion to cervical epithelial cells. In addition, 
the saccharides and phospholipids in its sur-
face could promote antigen molecules expres-
sion in cervical cancer cells surface. Over-
expressed antigen molecules in cancer cells 
would help immune cells to recognizing them-
selves, which accelerate the apoptosis and 
death of cervical cancer cells [11]. 

Recently, vaginal micro-ecology had been grad-
ually understood. The combination of microbiol-
ogy and gynecological infectious could be help-
ful to establish standardized clinical evaluation 
system. Cervical lesions occurrence is a series 
of complex biological process, which could be 
regulated by multi-steps and multi-factors. 
Therefore, HPV infection, CIN and cervical can-
cer could be the potential induction factors. 
Relationships of these factors would enable us 
to explore the potential mechanism of CIN and 
carcinogenesis. Meanwhile, it would also pro-
vide comprehensive information for CIN, cervi-
cal cancer and HPV infection.

Method and materials

Patients

432 female with HPV infection in Renmin 
Hospital of Wuhan University from December 

2014 to October 2016 have been recruited in 
this study. Meanwhile, 100 healthy female were 
selected as control group. Patient enrollment 
conditions are as follows: married or sexual life, 
menstrual regularity; pregnancy, lactation and 
menopausal cases have been excluded out of 
this study. Before 24 h of samples collection, all 
members are forbidden for ban bath, sexual 
intercourse, vaginal examination, vaginal la- 
vage and other vaginal medical. Mean age of all 
532 members was 42.22±8.76. All members 
have reviewed and signed the study’s informed 
consent. This research has been approved by 
the ethics committee of Wuhan University. In 
experimental group, 432 female have been fur-
ther divided into three subgroups (CINI: 136 
female; CINII & CINIII: 263 female; Cervical can-
cer: 33 female) based on their pathological 
diagnosis [12]. 

Vaginal secretions collection and diagnostic 
criteria

Vagina was opened with a diffuser, which was 
not coated with a lubricant. A sterile cotton 
swab was rotated for 10-15 seconds in the 
upper 1/3 of vaginal, which was near the dome. 
The secretions on the swab were sent for fur-
ther study. Vaginal microbiological diagnostic 
criteria were listed as following: (1) Gram stain-
ing with micro-mirror test [13]: 1) Colony densi-
ty: observation under 10×100 times oil mirror, 
the average number of bacteria per field was 
divided into I-IV level. The average number of 
bacteria per field from 1 to 9 was considerate 
as level I; the average number of bacteria per 
field from 10 to 99 was considerate as level II; 
the average number of bacteria per field over 
100 or bacteria full field of vision was consider-
ate as level III; Bacteria was gathered into clus-
ters; Densely covered mucosal epithelium was 
considerate as level IV. 2) Bacterial diversity: 
Bacteria were divided into I-IV level according 
to the number of identified bacteria. Dis- 
tinguishing 1 to 3 types bacteria was regarded 
as level I; Distinguishing 4 to 6 types bacteria 
was regarded as level II; Distinguishing 7 to 10 
types bacteria was regarded as level III; 
Distinguishing over 11 types bacteria was 
regarded as level IV. 3) Dominant bacteria: The 
most common microorganism was defined as 
dominant bacterium. 4) H2O2:H2O2 content of 
vaginal secretions represented vaginal micro-
bial function situation. When the content of 
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H2O2 ≥ 2 umol/L, it was judged as H2O2 posi- 
tive. H2O2 and other four important indicators, 
including the neuraminidase (SNa), Leukocyte 
Esterase (LE), β-glucuronidase (GUS) and coag-
ulase (GADP), were examined by ELISA kit  
for aerobic vaginitis/bacterial vaginosis (ABV, 
Beijing Zhongsheng Jinyu diagnostic technolo-
gy Limited by Share Ltd, China). The detailed 
operation steps were followed by protocol pro-
vided by manufacture. Meanwhile, we employed 
the HPV genotypes test kit (21 kinds-HPV typ-
ing test kit, Hybribio, China) to judge HPV geno-
types. Amplification products were detected by 
reverse dot blot hybridization with coating type-
specific probe membrane. alkaline phospha-
tase qualitative testing was used to identify 21 
HPV genotypes (HPV 6, HPV l1, HPV16, HPV18, 
HPV31, HPV33, HPV35, HPV39, HPV42, HPV43, 
HPV44, HPV45, HPV51, HPV52, HPV53, HPV56, 
HPV58, HPV59, HPV66, HPV68 and HPV81). 
Furthermore, we also performed mycoplasma 
and chlamydia examination with commercial 
kits (Mycoplasma Stain Assay Kit, Beyotime, 
China) (Chlamydia test kit, ASI, USA). The 
detailed steps were based on the instruction 
provided by provider.

Statistical analysis

SPSS 11.5 software (SPSS Inc., Champaign, IL) 
was used for data analysis. We employed X2 

test method to test data difference. P<0.05 
was regarded as significant difference, and 
P<0.01 was regarded as extremely significant 
difference.

Results 

Micro-ecology characteristics of people with 
HPV infection before treatments

In this study, we choose 432 female with HPV 
infection as experimental group and 100 
healthy female as control group. 432 female 
were further divided into CINI subgroup (136 
female), CINII & CINIII subgroup (263 female) 

and cervical cancer subgroup (33 female) 
according to the lesion degree. Table 1 showed 
the age distribution in different experimental 
subgroups. The mean age in different subgroup 
was compared using variance analysis, the 
mean age differences between subgroups met 
statistically significant (F=14.24 P<0.0001). 
Cervical cancer subgroup owned the highest 
mean age (50.70±11.06). We also employed 
the SNK-q method to compare the mean age 
differences between any two subgroups. The 
results indicate that there are statistical differ-
ence between cervical cancer subgroup and 
other two subgroups (P<0.05). However, it 
could not satisfy statistical difference between 
CINI subgroup and CINII & CINIII subgroup 
(P>0.05). This outcome suggested that cervi- 
cal cancer was more likely occurred in older 
women. Moreover, we also study the detailed 
microecology characteristics of all members 
before treatments. Dominant bacteria compo-
sition in different subgroups is analysis by chi-
square test. Dominant bacteria differences 
between subgroups met statistically significant 
(X2=80.20, P<0.0001) (Figure 1A). Dysba- 
cteriosis ratio was gradually increased along 
with promoted lesion degree. Bacterial diversi-
ty differences between subgroups meet statis-
tically significant (X2=47.57, P<0.0001) (Figure 
1B). Level II ratio and level IV ratio of bacterial 
diversity had the highest values in cervical can-
cer subgroup, which suggested that it would be 
related with cancer formation. Colony density 
differences between subgroups met statisti-
cally significant (X2=27.93, P<0.0001) (Figure 
1C). Level I ratio and level IV ratio of colony den-
sity were increased accompanied with the pro-
moted lesion degree. However, Level II ratio 
and level III ratio were decreased. Furthermore, 
we also invested the other indicators of micro-
ecology in vagina, including H2O2, SNa, LE, GUS 
and GADP (Figure 1D-H). Chi-square test indi-
cated that there were differences of H2O2,  
SNa and GADP between different subgroups 
(P<0.05). The highest values of H2O2 positive 
and SNa positive could be retrieved in CINII & 
CINIII subgroup. Meanwhile, the highest values 
of GADP could be detected in cervical cancer 
subgroup. 

Micro-ecology characteristics of people with or 
without HR-HPV infection before treatments

In order to study the micro-ecology characteris-
tics between no HPV infection and HR-HPV 
infection, we investigated the detailed informa-

Table 1. Age distribution of different groups

Group No. _
x  ± s F P

CINI 136 41.81±7.97 14.24 <0.0001
CINII & CINIII 263 42.22±9.13
Cervical cancer 33 50.70±11.06*
*: there are significant difference between cervical cancer 
group and other two groups.
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tion of those two groups, respectively. In the 
group without HPV infection, 154 female were 
divided into four subgroups (Normal: 74 female; 
CINI: 28 female; CINII & CINIII: 49 female; 
Cervical cancer: 3 female). Dominant bacteria 
composition in different subgroups was analy-
sis by chi-square test. Dominant bacteria differ-
ences between subgroups met statistically sig-
nificant (X2=14.00, P<0.0297) (Figure 2A). 

Bacterial diversity differences between sub-
groups also met statistically significant (X2= 
17.70, P<0.0389) (Figure 2B). Level II ratio had 
the highest values in cervical cancer subgroup. 
Colony density differences between subgroups 
could not meet statistically significant (X2=2.24, 
P<0.8966) (Figure 2C). Level II ratio and level III 
ratio had the highest values in cervical cancer 
subgroup. Furthermore, we also invested the 

Figure 1. Characteristics of microecology in different subgroups before treatments. A. Dominant bacteria analysis 
of Normal, CINI, CINII & CINIII, and Cervical cancer. Green color represents bacterial vaginosis (BV); red color rep-
resents dysbacteriosis; blue color means Gram-positive lacticacid bacteria (Normal). B. Bacterial diversity analysis 
of Normal, CINI, CINII & CINIII, and Cervical cancer. C. Colony density analysis of Normal, CINI, CINII & CINIII, and 
Cervical cancer. D. H2O2 analysis of Normal, CINI, CINII & CINIII, and Cervical cancer. E. SNa analysis of Normal, 
CINI, CINII & CINIII, and Cervical cancer. F. GUS analysis of Normal, CINI, CINII & CINIII, and Cervical cancer. G. LE 
analysis of Normal, CINI, CINII & CINIII, and Cervical cancer. H. GADP analysis of Normal, CINI, CINII & CINIII, and 
Cervical cancer.
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other indicators of micro-ecology in vagina, 
including H2O2, SNa, LE, GUS and GADP (Figure 
2D-H). Chi-square test indicates that there are 
no differences of SNa, LE, GUS and GADP 
between different subgroups (P>0.05). H2O2 
values in different subgroups met statistical 
differences (P<0.05). The highest values of 
H2O2 positive could be retrieved in CINII & CINIII 
subgroup. The second highest values of H2O2 

positive could be found in cervical cancer sub-
group. In the group with HR-HPV infection 
(HPV16 and/or HPV18), 205 female were fur-
ther divided into four subgroups (Normal: 9 
female; CINI: 56 female; CINII & CINIII: 112 
female; Cervical cancer: 28 female). Dominant 
bacteria composition in different subgroups 
was also analysis by chi-square test. Dominant 
bacteria differences between subgroups met 

Figure 2. Characteristics of microecology in different subgroups without HPV infection before treatments. A. Domi-
nant bacteria analysis of Normal, CINI, CINII & CINIII, and Cervical cancer. Green color represents bacterial vaginosis 
(BV); red color represents dysbacteriosis; blue color means Gram-positive lacticacid bacteria (Normal). B. Bacterial 
diversity analysis of Normal, CINI, CINII & CINIII, and Cervical cancer. C. Colony density analysis of Normal, CINI, CINII 
& CINIII, and Cervical cancer. D. H2O2 analysis of Normal, CINI, CINII & CINIII, and Cervical cancer. E. SNa analysis of 
Normal, CINI, CINII & CINIII, and Cervical cancer. F. GUS analysis of Normal, CINI, CINII & CINIII, and Cervical cancer. 
G. LE analysis of Normal, CINI, CINII & CINIII, and Cervical cancer. H. GADP analysis of Normal, CINI, CINII & CINIII, 
and Cervical cancer. 
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statistically significant (X2=39.99, P<0.0001) 
(Figure 3A). The ratio of bacterial vaginosis (BV) 
and Gram-positive lacticacid bacteria (Normal) 
were decreased along with the promoted lesion 
degree. However, the ratio of dysbacteriosis 
was increased. Bacterial diversity differences 
between subgroups met statistically significant 
(X2=40.02, P<0.0001) (Figure 3B). Level I, level 
II and level IV ratio were increased along with 
the promoted lesion degree. However, Level I 
ratio was decreased. Colony density differenc-
es between subgroups met statistically signifi-

cant (X2=28.43, P<0.0001) (Figure 3C). Level I 
ratio and level IV ratio were increased along 
with the promoted lesion degree. Furthermore, 
we also invest the other indicators of microecol-
ogy in vagina, including H2O2, SNa, LE, GUS and 
GADP (Figure 3D-H). Chi-square test indicated 
that there were no differences of SNa, LE, GUS 
and GADP between different subgroups (P> 
0.05). H2O2 values in different subgroups met 
statistical differences (P<0.05). The highest 
values of H2O2 positive could be retrieved in 
Normal subgroup, which suggested that H2O2 

Figure 3. Characteristics of microecology in different subgroups with HPV16 and/or HPV18 infection before treat-
ments. A. Dominant bacteria analysis of Normal, CINI, CINII & CINIII, and Cervical cancer. Green color represents 
bacterial vaginosis (BV); red color represents dysbacteriosis; blue color means Gram-positive lacticacid bacteria 
(Normal). B. Bacterial diversity analysis of Normal, CINI, CINII & CINIII, and Cervical cancer. C. Colony density analy-
sis of Normal, CINI, CINII & CINIII, and Cervical cancer. D. H2O2 analysis of Normal, CINI, CINII & CINIII, and Cervical 
cancer. E. SNa analysis of Normal, CINI, CINII & CINIII, and Cervical cancer. F. GUS analysis of Normal, CINI, CINII & 
CINIII, and Cervical cancer. G. LE analysis of Normal, CINI, CINII & CINIII, and Cervical cancer. H. GADP analysis of 
Normal, CINI, CINII & CINIII, and Cervical cancer. 
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Figure 4. Characteristics of mycoplasma and chlamydia composition before and after treatments. 

Table 2. HPV (HPV16 and HPV18) infection and chlamydia distribution 
in different time phases

Groups
Chlamydia  

before treatment Total
Negative Positive

Normal HPV Negative Count 60 14 74
% of Total 60.0% 14.0% 74.0%

Positive Count 20 6 26
% of Total 20.0% 6.0% 26.0%

Total Count 80 20 100
% of Total 80.0% 20.0% 100.0%

Prior treatment HPV Positive Count 26 30 56
% of Total 46.4% 53.6% 100.0%

Total Count 26 30 56
% of Total 46.4% 53.6% 100.0%

Treatment for 6 months HPV Negative Count 8 17 25
% of Total 22.9% 48.6% 71.4%

Positive Count 4 6 10
% of Total 11.4% 17.1% 28.6%

Total Count 12 23 35
% of Total 34.3% 65.7% 100.0%

Treatment for 6 months HPV Negative Count 10 16 26
% of Total 32.3% 51.6% 83.9%

Positive Count 3 2 5
% of Total 9.7% 6.5% 16.1%

Total Count 13 18 31
% of Total 41.9% 58.1% 100.0%

Treatment for 12 months HPV Negative Count 24 8 32
% of Total 68.6% 22.9% 91.4%

Positive Count 2 1 3
% of Total 5.7% 2.9% 8.6%

Total Count 26 9 35
% of Total 74.3% 25.7% 100.0%

would potentially play a 
protective role for can- 
cer.

Characteristics of myco-
plasma and chlamydia 
in CINI subgroup before 
and after treatments

In this study, we focus- 
ed on the mycoplasma 
and chlamydia composi-
tion in CINI subgroup 
before and after treat-
ments. The mycoplasma 
and chlamydia composi-
tion in Control subgroup 
(100 healthy female) wi- 
thout treatments, CINI 
subgroup before treat-
ments, CINI subgroup af- 
ter treatments 3 mon- 
ths, CINI subgroup after 
treatments 6 months, 
and CINI subgroup after 
treatments 12 months 
were observed. Figure 4 
showed the detailed my- 
coplasma and chlamydia 
composition information. 
The result indicated that 
there were differences of 
mycoplasma and chla-
mydia composition bet- 
ween different groups 
(P<0.05). The highest my- 
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coplasma (positive) and chlamydia (positive) 
ratio could be simultaneously found in CINI  
subgroup before treatments. After treatments, 
mycoplasma (negative) and chlamydia (nega-
tive) ratio were gradually increased. Moreover, 
we also examined the connections between 
HPV (HPV16 and HPV18) infection and chla-
mydia/mycoplasma distribution. In the chla-
mydia distribution and HR-HPV analysis, there 
are no differences between different subgroups 
with chi square analyses (F=0.0313, P=0.8596) 
(Table 2). Along with the treatment time exten-
sion, the proportion of HPV (positive) tended to 
be similar with that in Control subgroup after 
12 months treatment. Meanwhile, the propor-
tion of HPV (negative) tended to be similar with 
that in Control subgroup after 3 months treat-

the mutual promotion, coordination and mutu-
alism between dominant bacteria and other 
bacterial species. The broken dynamic balance 
would lead to vaginal disease. Therefore, un- 
derstanding the potential relationships bet- 
ween vaginal microflora, HPV infection, CIN 
even cervical cancer are becoming very impor-
tant. Dominant bacteria in female vagina are 
Lactobacillus, accounting for 95% of the whole 
vaginal microflora. Lactobacillus could be wide-
ly found in the mucosal surface of the repro-
ductive tract. This feature make this bacterium 
could adhesion to the mucosa and matrix form-
ing a protective biofilm, which could effectively 
inhabit the pathogen adhesion and infection. 
Meanwhile, Lactobacillus could decompose 
glycogen in vaginal mucosal epithelial and pro- 

Table 3. HPV (HPV16 and HPV18) infection and mycoplasma distribution 
in different time phases

Groups
Mycoplasma  

before treatment Total
Negative Positive

Normal HPV Negative Count 74 0 74
% of Total 74.0% 0% 74.0%

Positive Count 26 0 26
% of Total 26.0% 0% 26.0%

Total Count 100 0 100
% of Total 100.0% 0% 100.0%

Prior treatment HPV Positive Count 54 2 56
% of Total 96.4% 3.6% 100.0%

Total Count 54 2 56
% of Total 96.4% 3.6% 100.0%

Treatment for 6 months HPV Negative Count 25 0 25
% of Total 71.4% 0% 71.4%

Positive Count 10 0 10
% of Total 28.6% 0% 28.6%

Total Count 35 0 35
% of Total 100.0% 0% 100.0%

Treatment for 6 months HPV Negative Count 27 0 27
% of Total 84.4% 0% 84.4%

Positive Count 5 0 5
% of Total 15.6% 0% 15.6%

Total Count 32 0 32
% of Total 100.0% 0% 100.0%

Treatment for 12 months HPV Negative Count 31 1 32
% of Total 88.6% 2.9% 91.4%

Positive Count 3 0 3
% of Total 8.6% 0% 8.6%

Total Count 34 1 35
% of Total 97.1% 2.9% 100.0%

ment. The results sug-
gested that chlamydia 
infection may affect HPV 
changes. In the analysis 
of mycoplasma distribu-
tion and HR-HPV, there 
were no differences be- 
tween different subgr- 
oups with chi square 
analyses (F=0.0937, P= 
0.7595) (Table 3). Along 
with the time extension, 
the proportion of HPV 
(positive) tended to be 
similar with that in Co- 
ntrol subgroup after 3 
months treatment. Me- 
anwhile, the proportion 
of HPV (negative) tended 
to be similar with that in 
Control subgroup after 6 
months treatment.

Discussion

Micro-ecology is an em- 
erging discipline in re- 
cent 40 years. Micro-
ecological balance and 
imbalance theory are 
the core issues. Vaginal 
micro-ecology has be- 
come to be an indepen-
dent branch of micro-
ecology [14]. Vaginal mi- 
croflora is a dynamic eq- 
uilibrium micro-ecosys-
tem, which is related to 
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duct lactic acid, that is mainly contributor to 
maintain the pH value (3.8-4.4). Acidic environ-
ment ensure most bacteria in vagina belonging 
to acidophilus and acid-fast bacteria. On con-
trary, the growth of other pathogenic bacteria, 
including Candida albicans, Escherichia coli 
and Gardnerella, would be inhabited [15]. 
Therefore, academic perspectives think La- 
ctobacillus is indispensable to keep vaginal 
healthy [16]. In recently, the formation and 
development of cervical cancer is considerate 
to keep close relationships with dysbacteriosis 
in vagina. Lactobacillus reduction and gardner-
ella vaginalis multiply would generate a large 
number of toxic metabolites, which together 
with other carcinogenic factors (human papillo-
mavirus, human cytomegalovirus infection, 
etc.) would accelerate the cervical cancer 
occurrence [17]. Korshunov et al. had studied 
the distribution of vaginal flora in patients with 
CIN and HPV infection [18]. The results indicat-
ed that the CIN occurrence was closely related 
to the Lactobacilli reduction. Meanwhile, other 
researchers think cervical cancer is associated 
to the Lactobacilli reduction and dysbacteriosis 
in vagina. Vaginal Lactobacilli could active the 
immune system, which would inhabit the can-
cer formation and development by cell apopto-
sis pathway [19-21]. 

In this study, 432 female with HPV infection 
and 100 healthy female were selected as re- 
search object. Cervical cancer subgroup own- 
ed the highest mean age (50.70±11.06), which 
was significantly different with other subgr- 
oups. Previous study had revealed that cervical 
cancer in elderly patients showed an increas- 
ing trend in Europe. Meanwhile, older women 
account to over 40% of the deaths with cervical 
cancer per year [22], which is adapted to our 
results. Therefore, more attentions should be 
paid to the screening, prevention and treat-
ment of cervical cancer in elderly women. 
Dominant bacteria analysis indicated that the- 
re existed differences between subgroups. 
Dysbacteriosis ratio was gradually increased 
along with the promoted lesion degree, which 
was adaptable to the previous study [23]. In 
this study, bacterial diversity and colony densi-
ty differences between subgroups met statisti-
cally significant. Furthermore, we also invested 
other indicators, including H2O2, SNa, LE, GUS 
and GADP. There were differences of H2O2,  
SNa and GADP between different subgroups. 

The highest values of H2O2 positive and SNa 
positive could be retrieved in CINII & CINIII sub-
group. Meanwhile, the highest values of GADP 
could be detected in cervical cancer subgroup. 
These results suggested that vaginal microeco-
logical imbalance was the most serious issue  
in cervical cancer group. We consider that HPV 
infection and other cervical diseases are relat-
ed to the infection of vaginal pathogenic bacte-
ria [24]. Therefore, we studied the microeco- 
logy characteristics in people with or without 
HR-HPV infection before treatments. In mem-
bers without HR-HPV infection, dominant bac-
teria, bacterial diversity, SNa, LE, GUS and 
GADP between subgroups could not meet sta-
tistically significant. Colony density and H2O2 in 
different subgroups meet statistical differenc-
es. In the group with HR-HPV infection, domi-
nant bacteria, bacterial diversity, colony densi-
ty, H2O2 could meet statistically significant. 
SNa, LE, GUS and GADP could not meet statisti-
cally significant. The results indicated that HPV 
infection should be an important factor in the 
dynamic balance of vaginal microbe system 
[25]. In addition, we focused on whether myco-
plasma and chlamydia composition in CINI sub-
group would be influenced before and after 
treatments. There are differences of mycoplas-
ma and chlamydia composition between differ-
ent groups. The highest mycoplasma (positive) 
and chlamydia (positive) ratio could be found in 
CINI subgroup before treatments. After treat-
ments, mycoplasma (negative) and chlamydia 
(negative) ratio are gradually increased. In the 
chlamydia distribution and HR-HPV analysis, 
the proportion of HPV (positive) tended to be 
similar with that in Control subgroup after 12 
months treatment. The proportion of HPV (neg-
ative) tended to be similar with that in Control 
subgroup after 3 months treatment. The results 
suggested that chlamydia infection may change 
HPV infection to negative. In the mycoplasma 
distribution and HR-HPV analysis, HPV (posi-
tive) tended to be similar with that in Control 
subgroup after 3 months treatment. The pro-
portion of HPV (negative) tended to be similar 
with that in Control subgroup after 6 months 
treatment. In summary, mycoplasma and chla-
mydia infection might be the factor to persis-
tent high risk HPV infection. 

Through detecting the vaginal micro-ecology in 
432 research subjects and 100 controls, we 
found that vaginal micro-ecological imbalance 
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was gradually increased along with the promot-
ed lesion degree. The most serious vaginal 
microecological imbalance was the cervical 
cancer group. Meanwhile, we also study the 
micro-ecology characteristics in patients with 
or without HR-HPV infection before treatments. 
The results indicated that HPV infection should 
be an important factor affecting the dynamic 
balance of vaginal microbe system. In addition, 
we invested the relationships between HPV and 
mycoplasma/chlamydia composition. Mycopla- 
sma and chlamydia infection might be the fac-
tor to persistent high risk HPV infection. Bas- 
ed on the results above, we consider vaginal 
micro-ecological detection could be a potential 
indicator to predict and evaluate cervical lesion. 
The results of this study would provide impor-
tant information for further research.
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