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Introduction

Cervical cancer is the third malignant tumor and the main

cause of women’s deaths, which has been shown that ap-

proximately 275,000 women died of the disease in 2008

[1]. Cervical intraepithelial neoplasia (CIN) is cervical pre-

cancerous lesions, reflecting continuous process in the de-

velopment of cervical cancer. Cervical squamous

intraepithelial lesions are divided into low-grade squamous

intraepithelial lesions (LSIL; including CIN I) and highly

squamous intraepithelial neoplasia (HSIL; including CIN

II, CIN III), according to TBS2001 classification from In-

ternational Society of Gynecological Pathology.

Now it is believed that high-risk HPV (HR-HPV) infec-

tion is a major risk factor for cervical cancer, but only a few

of which lead to cervical cancer, so it is inevitable that there

are other synergistic human papillomavirus (HPV) factors

[2] or other factors leading to cervical cancer.

Some researches show that there were correlation be-

tween mycoplasma and tumor: mycoplasma infection exists

in human tumor tissues [3-5]; mycoplasma infection can

cause malignant transformation of the cell [6-8]. Ure-

aplasma urealyticum (UU) belongs to the ureaplasma of

mycoplasma. Genital tract is the important site for UU in-

fection. Is there some correlation between the infection of

UU and cervical cancer? Do UU and HPV infections pro-

duce any synergistic effect on cervical cancer and its de-

velopment? In the present study, UU DNA expression of

cervical secretions from patients with CIN or cervical can-

cer were investigated by means of fluorescence quantita-

tive polymerase polymerase chain reaction (FQ-PCR) and

detected HPV DNA by PCR + membrane hybridization

method, and then explored the correlation of UU, HPV, and

CIN or cervical cancer.

Material and Methods

Patients and specimens
Randomly selected from The First Affiliated Hospital of Henan

University of Science and Technology from December 2011 to

June 2012, the groups cervical secretions were taken from patients

with cervical cancer, CIN, or via physical examination. Thirty-nine

cases who were diagnosed with cervical cancer were women aged

from 24 to 67 years with an average age of 44.21. They were con-

firmed to be cervical squamous carcinoma patients by pathologi-

cal diagnosis. Seventy-four cases with CIN included 24 with CIN

I, 27 with CIN II, and 23 with CIN III who were confirmed by

pathological diagnosis or thinprep cytologic test, and aged from

20 to 65 years with an average age of 43.72. The others were 120

women aged between 21 and 54 years with an average age of

37.43, which were matched with the case group regarding age dis-

tribution frequency, and were chosen to be the control group. Their

vaginal mucosa was pink and the quantity of vaginal discharge was

little and coloured white or light yellow. The cervical surfaces were

smooth and without neoplastic vegetations.

Exclusion criteria
Patients with a history of treatment including radiotherapy,

chemotherapy, surgery, those taking any antibiotics within seven

days, those using vaginal drugs within three days or washing the

vagina, those having sexual activity within 24 hours, those suf-

fering from Neisseria gonorrhoeae, candida infection, and bacte-

rial vaginal disease before taking cervical specimens were

excluded from the study.Revised manuscript accepted for publication October 21, 2013
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Ethics
Before the study, the patients were voluntary asked to sign

an informed consent form approved by the Institutional Ethics

Committee of The First Affiliated Hospital of Henan Univer-

sity of Science and Technology including name, age, purposes

of the research, possible risks, accessible benefits, and the as-

surance that all the information would be completely confiden-

tial, and so on.

UU test
Sterile cotton swab was inserted in the cervix canals, twisted

after five seconds to collect cervical secretions, placed in sterile

glass tube, and immediately stored in a refrigerator with a tem-

perature of -20 °C. The UU test was taken with FQ-PCR diag-

nostic kit for UU DNA. Negative and positive quality control and

233 cases of specimens were analyzed with DNA extract (NaOH,

Tirs - Hcl, TritonX - 100, the NP - 40, CheleX - 100, EDTAl) for

DNA extraction. UU positive quantitative reference for product

were centrifuged at the speed of 8,000 rpms / few seconds, and

placed aside. The processed samples were then placed in PCR

reaction tube. PCR program as recommended by manufacturer

was as follows: ten cycles of two minutes predegenerated in 93°C

followed by five seconds in 95°C and 55°C for 66 seconds, 30

cycles of 30 seconds in 93°C followed by 55°C for 45 seconds.

The system automatically saved the test data file after the reac-

tion. Then the fluorometer value was adjusted to F1 / F2 and r

value between 1.0 ~ 0.91. It was ensured that there was no value

in the CT value of negative quality control. The calculated val-

Figure 1. — The standard

and sample curve of FQ-

PCR.

Figure 2. — Standard cure

used to calculate the mini-

mum detection limit for UU

DNA in unknown samples.



The role of ureaplasma urealyticum infection in cervical intraepithelial neoplasia and cervical cancer 573

ues of the unknown specimen were then automatically analyzed

by a recording instrument. There were some curves of UU FQ-

PCR (Figures 1-4).

HPV testing
HPV genotyping was tested by PCR + membrane hybridization

technique diagnostic Kit.

Results

UU test results
Positive rate of UU in case groups: CIN I, CIN II, CIN

III, and cervical cancer group were 33.33%, 62.96%,

65.22%, and 65.22%, respectively (Table 1). Comparing

positive rates of UU between groups of CIN I and CIN II,

there was statistical significance in the difference: χ2 =

4.464, p = 0.035 (Table 1). Through a comparison among

the positive rates of UU in CIN II, CIN III, and cervical

cancer groups, there was no statistical significance in the

difference: p > 0.05 (Table 1). The difference between pos-

itive rates of UU in case group (63%) and control group

(43.33%) was statistically significant: χ2 = 8.873, p = 0.003,

OR = 2.211 (Table 1).

There was statistically significant difference between

positive rates of UU in LSIL group (33.33%) and HSIL and

above group (70.79%):χ2 = 11.354, p = 0.001 (Table 2). The

positive rates of UU in control group were not statistically

significantly different from that of UU in LSIL group: χ2 =

0.823, p = 0.364 (Table 2). There were statistically signif-

icant differences between positive rates of UU in control

group and HSIL and above group: χ2 = 15.562, p = 0.000

(Table 2).

Pathogen loading does of UU by log conversion in case

group and control group were 2.754 - 4.812, 4.231 - 6.071,

respectively. There was statistically significant difference

between pathogenic load of UU in control group and case

group: p < 0.001, however, there was no statistically sig-

Figure 3. — UU negative

curve of FQ - PCR.

Figure 4. — FQ - PCR pos-

itive curve.
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nificant differences between pathogen loading does of UU

in HSIL group and cervical cancer group: p > 0.05.

UU and HPV detection results
In the HPV detection of the case group, four of the 113

cases with LR-HPV (3.54%) were excluded. Hence statis-

tical analysis were taken in the remaining 109 patients,

among which 58 cases were positive to both UU and HPV

(53.2%), 17 were negative to both UU and HPV (15.6%),

ten positive to UU and negative to HPV (9.2%), 24 nega-

tive to UU and positive to HPV (22.0%) (Table. 3). The de-

tection results of UU were statistically consistent with that

of HPV: the coefficient Kappa = 0.287, p = 0.002 (Table. 3).

Discussion

Ureaplasmas are part of the class Mollicutes, which are

obligate parasites of eukaryotes, lacking a cell wall, with

a non-standard genetic code, and extremely small genome

size, and require cholesterol. Although there is no evi-

dence that ureaplasmas produce toxins, they do possess

several potential virulence factors. IgA protease has been

considered as one of the major factors contributing to the

pathogenic potential of ureaplasmas. This can provide

them with an advantage in evasion of the host-defenses.

Ureaplasmas have also been reported to have phospholi-

pase A1, A2, and C activities which could activate the

synthesis of prostaglandins leading to reproductive dis-

ease. In recent years, much attention has been paid to the

diseases caused by UU, especially related to female re-

productive health system disease. Disease caused by UU

are implicated in a variety of clinical outcomes including

but not limited to non-gonococcal urethritis, pelvic in-

flammatory disease, infertility, chorioamnionitis [9], and

bronchopulmonary dysplasia in premature infant [10].

However the relationship between UU and cervical cancer

was rarely reported.

In the present study, the authors concluded that infection

of UU may be related to the genesis of cervical cancer. The

pathogenic load of UU was related to CIN and cervical can-

cer, but without relationship with the development of CIN;

significant combined effect between infection of HPV and

UU could strengthen the process of the disease and lead to

the pathogenesis of cervical cancer.

The study by Szostek et al. [11] on microorganism infec-

tion in 44 cases of CIN patients suggested that UU domi-

nated in women with CIN (40.5%) . Lukic et al. [12] found

a high association between UU infection and the grade of

cytological cervical lesion (35% for LSIL and 45% for

HSIL). Nineteen percent of the control group samplings

were positive for UU. The presence of a high UU level

seems to be a cofactor of HPV infection, a necessary cause

of precancerous lesions of the uterine cervix. In the present

study, the authors found that UU infection was 58.10% in

CIN, 33.33 % in LSIL, 70% in HSIL, and 43.33% in the

control group. The infection rate of UU in LSIL, HSIL

group, and in the control group in the present study were

higher than that in Lukic et al. study which tested UU by

culturing method. It may be caused by different grouping

methods, different experimental methods, and so on. The

present authors showed that UU may be related to the gen-

esis of cervical cancer, that significant combination between

HPV and the infection of UU led to the pathogenesis of cer-

vical cancer, and strengthen the process of the disease, so

they assumed that the presence of UU may play a role both

in initiating viral cellular anomalies and in viral persistence.

In a study of abnormal cervical cytology, Biernat-Sudol-

ska et al. [13] found that the risk of HPV infection was 4.7-

fold greater when combined with UU infection. Zheng et al.
[14] showed that there was a significant association between

the infected HPV and UU (> 10,000 CCU/ml; all p < 0.01)

which may increase the infection risk of HPV. Pisani et al.
[15] considered that double and triple infections were found

in groups two (50 presented signs of flogosis) and three (100

resulted positive for an abnormal transformation zone), with

mycoplasmas being the most common microrganisms pres-

ent in association and quite almost copresent with papillo-

maviruses. In the present study, the authors tested UU

coinfection with HPV in 109 patients of the case group

(Kappa coefficient = 0.287, p = 0.002), and found that the

Table 1. — Test results of UU in case group and control
group.
Group Number Positive rate % χ2* p*

NO. %

Case group 113 71 63 8.873 0.003

CIN I 24 8 33.33

CIN II 27 17 62.96

CIN III 23 18 65.22

Cervical cancer 39 28 71.79

Control group 120 52 43.33

*Compared with control group.

Table 2. — Test results of UU in LSIL group and HSIL and
cervical cancer group.
Group Number Positive rate % χ2* p*

NO. %

LSIL 24 8 33.33 0.823 0.364

HSIL and above 89 63 70.79 15.562 0.000

Control group 120 52 43.33

*Compared with control group.

Table. 3. — Interrelationship of UU and HPV.
UU HPV Total number

+ —

+ 58 10 68

— 24 17 41

Total number 82 27 109
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positive rates of UU and HPV were parallel and there may

be synergistic effect between the infection of UU and HPV

in CIN/cervical cancer caused by HPV infection. The dif-

ference between Zheng et al. study and the present may be

in the diverse experiment methods: Zheng et al. employed

the culture method.

Verteramo et al. [16] proposed a significant association

between HPV and UU but only at a high colonization rate

was found, and that perhaps it was significantly related to

CIN. In the present study, the authors found that the differ-

ence of pathogenic load of UU in the case group and the

control group was statistically significant (p < 0.001), but

there was no statistically significant difference in the HSIL

group and the case group (p > 0.05). Thus, the present au-

thors inferred that the pathogenic load of UU was related to

CIN and cervical cancer, but not related to the development

of CIN. 

At present, it is widely accepted that UU is divided into

ureaplasma Parvum (biovar 1, parvo) and UU (biovar 2,

T960); the authors did not test genotyping of positive UU

specimen in this experiment and is subject of future exper-

iments. The arguments addressed in the present study need

to be confirmed in a larger sample, however it can be a sig-

nificant reference for further study and clinical diagnosis

of the relationship between UU and cervical cancer.

References

[1] Jemal A., Bray F., Center M.M., Ferlay J., Ward E., Forman D.:

“Global cancer statistics”. CA Cancer J. Clin., 2011, 61, 69.

[2] Munoz N., Castellsague X., de Gonzalez A.B., Gissmann L.: “Chap-

ter 1: HPV in the etiology of human cancer”. Vaccine, 2006, 24,

S3/1. Epub 2006 Jun 23.

[3] Wang R.Y., Shih J.W., Weiss S.H., Grandinetti T., Pierce P.F., Lange

M., et al.: “Mycoplasma penetrans infection in male homosexuals

with AIDS: high seroprevalence and association with Kaposi’s sar-

coma”. Clin. Infect. Dis., 1993, 17, 724.

[4] Kidder M., Chan P.J., Seraj I.M., Patton W.C., King A.: “Assessment

of archived paraffin-embedded cervical condyloma tissues for my-

coplasma-conserved DNA using sensitive PCR-ELISA”. Gynecol.
Oncol., 1998, 71, 254.

[5] Quirk J.T., Kupinski J.M., DiCioccio R.A.: “Detection of My-

coplasma ribosomal DNA sequences in ovarian tumors by nested

PCR”. Gynecol. Oncol., 2001, 83, 560.

[6] Zhang B., Shih J.W., Wear D.J., Tsai S., Lo S.C.: “High-level ex-

pression of H-ras and c-myc oncogenes in mycoplasma-mediated

malignant cell transformation”. Proc. Soc. Exp. Biol. Med., 1997,

214, 359.

[7] Zhang B., Tsai S., Shih J.W., Wear D.J., Lo S.C.: “Absence of my-

coplasmal gene in malignant mammalian cells transformed by

chronic persistent infection of mycoplasmas”. Proc. Soc. Exp. Biol.
Med., 1998, 218, 83.

[8] Zhang S., Tsai S., Lo S.C.: “Alteration of gene expression profiles

during mycoplasma-induced malignant cell transformation”. BMC
Cancer, 2006, 6, 116.

[9] von Chamier M., Allam A., Brown M.B., Reinhard M.K., Reyes L.:

“Host genetic background impacts disease outcome during in-

trauterine infection with Ureaplasma parvum”. PLoS One, 2012, 7,

e44047.

[10] Sung T.J., Xiao L., Duffy L., Waites K.B., Chesko K.L., Viscardi

R.M.: “Frequency of ureaplasma serovars in respiratory secretions of

preterm infants at risk for bronchopulmonary dysplasia”. Pediatr. In-
fect. Dis. J., 2011, 30, 379.

[11] Szostek S., Wojtys A., Zgorniak-Nowosielska I.: “Papilloma virus

infections in women with cervical pathology”. Med. Dosw. Mikro-
biol., 1993, 45, 133.

[12] Lukic A., Canzio C., Patella A., Giovagnoli M., Cipriani P., Frega A.,

Moscarini M.: “Determination of cervicovaginal microorganisms in

women with abnormal cervical cytology: the role of Ureaplasma ure-

alyticum”. Anticancer Res., 2006, 26, 4843.

[13] Biernat-Sudolska M., Szostek S., Rojek-Zakrzewska D., Klimek M.,

Kosz-Vnenchak M.: “Concomitant infections with human papillo-

mavirus and various mycoplasma and ureaplasma species in women

with abnormal cervical cytology”. Adv. Med. Sci., 2011, 56, 299.

[14] Zheng M.Y., Zhao H.L., Di J.P., Lin G., Lin Y., Lin X., Zheng M.Q.:

“Association of human papillomavirus infection with other microbial

pathogens in gynecology”. Zhonghua Fu Chan Ke Za Zhi, 2010, 45,

424.

[15] Pisani S., Gallinelli C., Seganti L., Lukic A., Nobili F., Vetrano G., et
al.: “Detection of viral and bacterial infections in women with normal

and abnormal colposcopy”. Eur. J. Gynaecol. Oncol., 1999, 20, 69.

[16] Verteramo R., Pierangeli A., Mancini E., Calzolari E., Bucci M., Os-

born J., et al.: “Human Papillomaviruses and genital co-infections

in gynaecological outpatients”. BMC Infect. Dis., 2009, 9, 16. doi:

10.1186/1471-2334-9-16.

Address reprint requests to:

Y. HONGYING, M.D.

Department of Pathogeny, Medical College

Henan University of Science and Technology,

No. 6 Anhui Road, Luoyang 

471003, Henan Province (China)

e-mail: caiyalei@126.com


