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Abstract  

Introduction: inflammatory cytokines have been associated with various cancers, including cervical cancers. Interpreting cytokine expression in 

liquid based cervical samples is quite challenging. This study is aimed at evaluating the levels of interleukin 8 and 10 in l iquid based cervical 

samples. Methods: this is a descriptive analytical study carried out on eighty five (85) subjects aged between 23 and 68 years. Cervical samples 

were collected in liquid based medium and smears later examined after staining with Papanicolaou technique. These were categorized into low 

grade intra-epithelial lesion/malignancy, high grade intraepithelial lesion/malignancy according to the degree of dyskaryosis. Concentrat ions of 

interleukin 8 and interleukin 10 in the samples were determined by enzyme linked immunosorbent assay. Results: the mean age, standard 

deviation (SD) of the study subjects were 40.6 (7.8) years. A total number of 79 females (92.9%) were negative for intra-epithelial 

lesion/malignancy (NILM), while 4 (4.71%) and 2 (2.35%) were positive for low grade intra-epithelial lesion/malignancy (LILM) and high grade 

intra-epithelial lesion (HILM) respectively. While mean levels of interleukin 8 increased with the degree of malignancy, (107.27 ± 11.88pg/ml) in 

LILM, (114.80 ± 2.12pg/ml) in HILM when compared with NILM (88.39 ± 18.06pg/ml), (f = 0.700, p = 0.018); the mean levels of interleukin 10 

was comparable between these groups (p ≥ 0.05). Pearson correlation coefficient analysis showed a negative association between interleukin 8 

and interleukin 10 (r = -1.999, p = 0.000) in LILM. Conclusion: interleukin 8 cytokines in cervical cancer is associated with the degree of 

malignancy. Possible anti-inflammatory effect of interleukin 10 was not observed. 
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Introduction 

 

Cervical cancer is a huge challenge to the health systems of several 

countries in the world [1], affecting the quality of life and loss of work 

hours of millions of women in the age group of 40 to 65 years of age 

while more than 50% of them die because of late diagnosis in spite 

of expensive treatment [2, 3]. Cervical cancers develop when normal 

cells in the cervical epithelium undergo abnormal changes and spread 

deeper into cervix [4]. These mostly arise within the transformation 

zone at the squamo-columnar junction of the cervix [5, 6]. According 

to the World Health Organization in 2017, cervical cancer was 

reported to be the second most common cancer among women 

worldwide [7]. In Nigeria, an estimated 10,000 new cases of cervical 

cancer and 8000 deaths due to the disease are recorded among 

women yearly [8]. It is estimated that over 99% of cervical cancer 

cases are caused by human papilloma virus [9] and this organism 

show strong association with Herpes Simplex Virus Type 2(HSV-2) 

[10] Sexually transmitted infections of the cervix, such as HSV-2 could 

result into a complex interplay of both the systemic and local immune 

responses. The cervix is unique in that it naturally produces cervical 

secretions by columnar cells and these secretions appear to be rich in 

immunoregulatory proteins including cytokines. At the local level and 

with the complexity of the cervical environment, it is likely that 

numerous cytokines are locally expressed and essential for the proper 

control of pathogens. Invariably, it has also been observed that 

circulating cytokine levels in local tissues is altered in a number of 

cancers, including gynecological [11]. 

  

It is well established that cancer can be promoted and/or exacerbated 

by inflammation and infections. Chronic inflammation provides a 

tumor supporting environment that participates in the neoplastic 

process and the mechanisms that link infection, immunity, 

inflammation and cancer include cytokines produced by activated 

innate immune cells that stimulate tumor growth and progression 

[12]. In addition, soluble mediators produced by cancer cells activate 

inflammatory cells, which further stimulate tumor progression. Whilst 

previous study by Wu et al. has shown that in carcinogenesis, excess 

interleukin8 (IL-8) indicates growth and or metastasis of the tumour 

[13], the anti-inflammatory side of the equation is less well known. It 

is pertinent to note that anti- inflammatory cells also produce 

cytokines that can limit tumor growth [14]. This includes interleukin 

10, which down regulate immune responses, providing natural 

immune suppression with therapeutic potential. It is instructive to 

note that cervical concentrations of cytokines have been shown not 

to correlate with plasma concentrations [15], thereby fuelling an 

intense debate on its diagnostic usefulness. Until now, there have 

been no reported studies that evaluated the pattern of occurrence of 

cytokines in cervical samples in sub Saharan Africa. This study was 

aimed at evaluating the levels of pro-inflammatory and anti-

inflammatory cytokine milieu in liquid based cervical samples. Another 

objective was to explore a possible association of these cytokines with 

the degree of dyskaryosis. 

 

 

Methods 

 

This is a descriptive analytical study carried out at the Lagos 

University Teaching Hospital, Lagos, Nigeria. Consenting patients 

were recruited consecutively over a six month period. One hundred 

(100) females attending the Dept. of Anatomic and Molecular 

Pathology, of Lagos and the University Teaching Hospital, Idi-Araba, 

Lagos were initially recruited, out of which eight-five (85) of them 

fully participated in the study. They were between the ages of 23-68 

years of age. Ethical approval was obtained from the Research and 

Ethics Committee of the Hospitals and informed consent was obtained 

from the participants or their proxies prior to the study. A well-

structured questionnaire was used to obtain information pertaining to 

their demographic bio data, drug history and menstrual cycle. 

Inclusion criteria: are women between the ages of 20 and 70 years 

as well as those not previously being managed for cervical cancers 

Exclusion criteria: include those currently on anti-inflammatory drugs 

or immune modulators, pregnant and menstruating females, those 

positive and currently being treated for endocervical infections such 

as Clamydia trachomatis, Neisseria gonorrhea, HPV etc. 

  

Sample collection and processing: sample collection from the 

participants involve the individuals laying in a supine position in a 

gynaecological examination chair. Firstly, Rovers cervix brush was 

used (Liqui PrepTM.Rovers Inc, USA) to collect the sample, after 

collection, the head of the brush is detached and placed into the liquid 

preparative collection vial (Liqui PrepTM LGM, Inc, USA) containing a 

liquid base medium. The sample in the vial was then thoroughly mixed 

in the liquid base medium, poured into a centrifuge tube with an equal 

volume of cleaning solution((Liqui PrepTM LGM, Inc, USA). The fluid 

was collected and centrifuged for 10 minutes at 1400 rpm; the 

supernatant was removed and stored in aliquots at -80°C until 

assayed. Smears were made from the residue after mixing with 
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cellular base solution ((Liqui PrepTM LGM, Inc, USA) and stained by 

Papanicolaou staining technique and reported. 

  

Biochemical analysis: the cytokines (interleukin 8 and 10) were 

analyzed using standard Elisa method, employing WKEA kit (China) 

and the concentrations of which were extrapolated from absorbance 

of the standard curves generated. 

  

Statistical analysis: the data generated were analyzed using SPSS 

version 17. independent student's test was used to compare groups. 

Within group analysis and between group analyses was done using 

one way analysis of variance (ANOVA). Pearson's correlation 

coefficient determination was used to evaluate the degree of 

association. Quantitative data were expressed as mean ± SD. 

Probability values of less than 0.05 were considered to be statistically 

significant. 

 

 

Results 

 

The mean age, standard deviation (SD) and age range of the study 

subjects were 40.6 (78 ) years and 23-68 years respectively. A total 

number of 79 females (92.9%) were negative for intra- epithelial 

lesion/malignancy (NILM), while 4 (4.71%) and 2 (2.35%) were 

positive for low grade intra-epithelial lesion/malignancy (LILM) and 

high grade intra-epithelial lesion (HILM) respectively. While mean 

levels of interleukin 8 increased with the degree of inflammation, 

(107.27 ± 11.88pg/ml) in LILM, (114.80 ± 2.12pg/ml) in HILM when 

compared with NILM (88.39 ± 18.06pg/ml), (f = 0.700, p = 0.018) 

the mean levels of interleukin 10 was comparable between these 

groups (Table 1). The expression of the cytokines in cervical samples 

showed no association with age all the three groups (Table 2). 

Association of cytokines (interleukin 8 and interleukin 10) in different 

degree of dyskaryosis shows an inverse association in low grade intra-

epithelial lesion/malignancy (LILM) (Table 3). The slide picture of a 

negative intraepithelial lesion/malignancy on an inflammatory 

background is shown in Figure 1. Low grade intraepithelial 

lesion/malignancy on atrophic smear (Figure 2). High grade 

intraepithelial lesion/malignancy on atrophic smear (Figure 3). 

 

Discussion 

 

The levels of cytokines in liquid based cervical samples have not been 

objectively assessed in sub Saharan Africa. This study attempted to 

explore the levels of proinflammatory and anti-inflammatory cytokine 

milieu in liquid based cervical samples. This was in bid to establish a 

possible association with the degree of dyskaryosis in cervical cancer. 

This study has shown that the presence of pro-inflammatory cytokine 

(Interleukin 8) and anti-inflammatory cytokine (interleukin 10) are 

easily detected in cervical samples in liquid based medium. This 

observation is in tandem with a previous report by Vidal et al. 

Although liquid based medium remove unwanted materials such as 

inflammatory exudates, blood and mucus from cells when mixed with 

cleaning solution [16]; their expression in cervical samples were not 

hindered as shown in this study. It is also interesting to note that 

interleukin-8 cytokine was related to the severity of cervical neoplasia, 

when the cytokine levels in subjects with high grade intra-epithelial 

neoplasia were compared with low grade neoplasia and subjects 

without neoplasia. Our findings from this study agree with a previous 

study reported elsewhere [17]. It is important to mention that the 

cervical milieu could also be influenced by environment factors such 

as infectious agents as well the carcinogens. However, this could not 

be ascertained in this study as the presence of endocervical infections 

were ruled not out prior to analysis. Interleukin-8, initially shown to 

be a chemoattractant for lymphocytes and neutrophil has been found 

to act multifunctionally by inducing neutrophil infiltration to the size 

of infection and act as a mediator of inflammation at the site of 

infection [18]. The collateral damage caused by this type of 

inflammation accumulates slowly and sometimes asymptomatically 

and leads to further deterioration. The inflammatory system can be 

linked to a sprinkler system that prevents fire from spreading in a 

building, while the intention is to limit damage and restore function 

(positive), the response itself can cause significant harm. One 

undesirable consequence of inflammation is that some enzymes and 

toxic products contained in phagocytic tissues are inevitably released, 

damaging cells and tissues. Interestingly, the mean levels of 

interleukin 10 in cervical samples did not differ between subjects 

negative for malignancy and those with both low and high grade 

intraepithelial lesion, although insignificantly higher levels were 

noticed in the low grade group. The potential anti-inflammatory role 

of interleukin 10 is evidenced in the group with low grade lesion, as 

shown in our correlation studies with interleukin 8. Interleukin 10 is 

also called cytokine synthesis inhibitory factor because it inhibits the 

production of other inflammatory cytokines as well as macrophages. 
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Increased concentrations of interleukin 10 in LILM could possibly be 

due to a compensatory mechanism for the inflammatory process 

induced by interleukin 8, however, this seems not to be enough to 

suppress a higher degree of inflammation. Barring the limitations of 

positive cases, the inverse pattern of pro-inflammatory cytokine and 

anti-inflammatory cytokine expected could not be ascertained in the 

high grade group studied. We have also shown that age is not a 

determinant in the expression of cytokines in the cervical samples. 

  

Limitation of study: this study was limited by the few number of 

positive cases, but has provided a thrust for a larger and more 

prospective studies.  

  

 

Conclusion 

 

Interleukin 8 and Interleukin 10 cytokines are expressed in the 

cervical samples. The level of interleukin 8 is associated with the 

degree of cervical cancer neoplasia. 

 

 

What is known about this topic 

 

 Inflammatory cytokines have been associated with various 

cancers, including cervical cancers and these were hitherto 

assessed in peripheral blood samples. 

 

What this study adds 

 

 This study has been able to show the expression of 

cytokines in liquid based cervical cytology samples; the 

expression of which reflects the degree of dyskaryosis. 

 

 

Competing interests 

 

The authors declare no competing interests. 

  

  

Authors’ contributions 

 

Daniel David Osiagwu did conceptualization, design and writing of the 

draft of the manuscript. Alfred Ederialo Azenabor did interpretation of 

data and writing of the draft of the manuscript. Abimbola Akinduro 

Osijirin did funding and analysis of samples. Philomina Ikuoyah 

Awopetu and Folasade Ruth Oyegbami did sampling and cytological 

analysis. All the authors have read and agreed to the final manuscript.  

 

 

Acknowledgments 

 

We acknowledge Mr Abayomi Lawal, who assisted in statistical 

analysis of data. 

 

 

Tables and figures  

 

Table 1: levels of Interleukin 8 and Interleukin 10 in Negative, low 

grade and high grade intra- epithelial lesion/malignancy  

Table 2: association of age with the cytokines in different degree of 

dyskaryosis  

Table 3: association of cytokines in different degree of dyskaryosis  

Figure 1: negative intraepithelial lesion/malignancy on an 

inflammatory background 

Figure 2: low grade intraepithelial lesion/malignancy on atrophic 

smear 

Figure 3: high grade intraepithelial lesion/malignancy on atrophic 

smear 

 

 

References 

 

1. Murooka TT, Ward SE, Fish EN. Chemokines and Cancer. 

Cancer Treat Res. 2005; 126: 15-44. PubMed 

 

2. Zarogoulidis P, Yarmus L, Zarogoulidis K. Interleukin-6 

cytokine: a multifunctional glycoprotein for cancer. 

Immunome Res. 2013 Aug 12; 9(62): 

16635. PubMed | Google Scholar 

 

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Murooka%20TT%5bauthor%5d+AND++Chemokines+and+Cancer
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Zarogoulidis%20P%5bauthor%5d+AND++Interleukin-6+cytokine:+a+multifunctional+glycoprotein+for+cancer
http://scholar.google.com/scholar?hl=en&q=+Interleukin-6+cytokine:+a+multifunctional+glycoprotein+for+cancer


 

Page number not for citation purposes     5 
 

3. Dolinsky, Christopher. "Cervical Cancer: The Basics." 

OncoLink (Abramson Cancer Center of the University of 

Pennsylvania). 2007. 

 

4. Lowe JS; Peter G Anderson, Alan Stevens. Stevens & 

Lowe's human histology. Fourth edition. Philadelphia, PA: 

Elsevier/Mosby. 2015. 

 

5. Doorbar J. Molecular biology of human papillomavirus 

infection and cervical cancer. Clinical Science. 2006; 

110(5): 525-541. PubMed | Google Scholar 

 

6. World Health Organization. Cervical Cancer. World Health 

Organization, Geneva, Switzerland. 2015. 

 

7. Airede L, Onakewhor J, Aziken M, Ande A, Aligbe J. 

Carcinoma of the Uterine Cervix in Nigerian women: the 

Need to adopt a national prevention strategy. Sahel Medical 

Journal. 2008; 11(1): 1-11. Google Scholar 

 

8. Ferlay J, Shin H, Bray F, Forman D, Mathers C, Parkins DM. 

Estimates of worldwide burden of cancer in 200 

International J Cancer. 2010 Dec 15; 127(12): 2893-

2917. PubMed | Google Scholar 

 

9. Wright PW, Hoesley CJ, Squires KE, Croom-Rivers A, Weiss 

HL, Gnann Jr JW. A prospective study of genital herpes 

simplex virus type 2 infection in human immunodeficiency 

virus type 1 (HSV-1)-seropositive women: correlations with 

CD4 cell count and plasma HIV-1 RNA level. Clin Infect Dis. 

2003 Jan 15; 36(2): 207-11. Google Scholar 

 

10. Moscicki AB, Shiboski S, HILL NK. Regression of Low-grade 

Squamous Intra-epithelial lesions in young woman. Lancet. 

2004 Nov 6-12; 364(9446): 1678-83. Google Scholar 

 

11. Ahmed Kabel M. Relationship between Cancer and 

Cytokines. Journal of Cancer Research and Treatment. 

2014; 2(2): 41-43. 

 

12. Wu TC, Kurman RJ. Analysis of cytokine Profile in Patients 

with human Papillomavirus-associated neoplasm. J Natl 

Cancer Inst. 1997; 89(3): 185-187. Google Scholar 

 

13. Lin WW, Karin MA. Cytokine-mediated link between innate 

immunity, inflammation and cancer. Journal of Clinical 

Investigation. 2007; 117(5): 1175-

1183. PubMed | Google Scholar 

 

14. Vidal AC, Skaar D, Maguire R, Dodor S, Musselwhite LW, 

Bartlett JA, Oneko O, Obure J, Mlay P, Murphy SK, Hoyo C. 

IL-10, IL-15, IL-17 and GMCSF levels in cervical cancer 

tissue of Tanzanian women infected with HPV16/18 vs non-

HPV16/18 genotypes. Infect Agent Cancer. 2015 Mar 20; 

10: 10. PubMed |Google Scholar 

 

15. Park J, Jung EH, Kim C, Choi YH. Direct-to-vial comparison 

of a new liquid-based cytology system, liqui-PREP versus 

the conventional Pap smear. Diagn Cytopathol. 2007 Aug; 

35(8): 488-92. PubMed |Google Scholar 

 

16. Philip EC, Allan H, Fredrick PB, Howard DS, Joan LW, Terri 

P et al. Cervical Concentrations of Interleukin-10 and 

Interleukin-12 Do Not Correlate with Plasma Levels. Journal 

of Clinical Immunology. 2002 Jan; 22(1): 23-

27. PubMed | Google Scholar 

 

17. Male D, Brostoff JD, Roth I Roitt. Immunology. 7th Ed. 

Elsevier. 2006. 

 

18. Hjortoe GM, Petersen LC, Albreksen T, Brit B, Sorensen P, 

Norby L et al. Tissue factor-factor VIIa-specific up-

regulation of IL-8 expression in MDA-MB-231 cells is 

mediated by PAR-2 and results in increased cell migration. 

Blood. 2004; 103(8): 3029-3037. PubMed | Google 

Scholar 

 

 

 

 

 
 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Doorbar%20J%5bauthor%5d+AND++Molecular+biology+of+human+papillomavirus+infection+and+cervical+cancer
http://scholar.google.com/scholar?hl=en&q=+Molecular+biology+of+human+papillomavirus+infection+and+cervical+cancer
http://scholar.google.com/scholar?hl=en&q=+Carcinoma+of+the+Uterine+Cervix+in+Nigerian+women:+the+Need+to+adopt+a+national+prevention+strategy
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Ferlay%20J%5bauthor%5d+AND++Estimates+of+worldwide+burden+of+cancer+in+2008
http://scholar.google.com/scholar?hl=en&q=+Estimates+of+worldwide+burden+of+cancer+in+2008
http://scholar.google.com/scholar?hl=en&q=+A+prospective+study+of+genital+herpes+simplex+virus+type+2+infection+in+human+immunodeficiency+virus+type+1+(HSV-1)-seropositive+women:+correlations+with+CD4+cell+count+and+plasma+HIV-1+RNA+level
http://scholar.google.com/scholar?hl=en&q=+Regression+of+Low-grade+Squamous+Intra-epithelial+lesions+in+young+woman
http://scholar.google.com/scholar?hl=en&q=+Analysis+of+cytokine+Profile+in+Patients+with+human+Papillomavirus-associated+neoplasm
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Lin%20WW%5bauthor%5d+AND++Cytokine-mediated+link+between+innate+immunity+inflammation+and+cancer
http://scholar.google.com/scholar?hl=en&q=+Cytokine-mediated+link+between+innate+immunity+inflammation+and+cancer
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Vidal%20AC%5bauthor%5d+AND++IL-10+IL-15+IL-17+and+GMCSF+levels+in+cervical+cancer+tissue+of+Tanzanian+women+infected+with+HPV16/18+vs+non-HPV16/18+genotypes
http://scholar.google.com/scholar?hl=en&q=+IL-10+IL-15+IL-17+and+GMCSF+levels+in+cervical+cancer+tissue+of+Tanzanian+women+infected+with+HPV16/18+vs+non-HPV16/18+genotypes
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Park%20J%5bauthor%5d+AND++Direct-to-vial+comparison+of+a+new+liquid-based+cytology+system+liqui-PREP+versus+the+conventional+Pap+smear
http://scholar.google.com/scholar?hl=en&q=+Direct-to-vial+comparison+of+a+new+liquid-based+cytology+system+liqui-PREP+versus+the+conventional+Pap+smear
https://www.ncbi.nlm.nih.gov/pubmed/11958590
http://scholar.google.com/scholar?hl=en&q=+Cervical+Concentrations+of+Interleukin-10+and+Interleukin-12+Do+Not+Correlate+with+Plasma+Levels
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Hjortoe%20GM%5bauthor%5d+AND++Tissue+factor-factor+VIIa-specific+up-regulation+of+IL-8+expression+in+MDA-MB-231+cells+is+mediated+by+PAR-2+and+results+in+increased+cell+migration
http://scholar.google.com/scholar?hl=en&q=+Tissue+factor-factor+VIIa-specific+up-regulation+of+IL-8+expression+in+MDA-MB-231+cells+is+mediated+by+PAR-2+and+results+in+increased+cell+migration
http://scholar.google.com/scholar?hl=en&q=+Tissue+factor-factor+VIIa-specific+up-regulation+of+IL-8+expression+in+MDA-MB-231+cells+is+mediated+by+PAR-2+and+results+in+increased+cell+migration


 

Page number not for citation purposes     6 
 

Table 1: levels of Interleukin 8 and Interleukin 10 in Negative, low grade and high grade intra- 

epithelial lesion/malignancy 

Cytokines 
(pg/ml) 

NILM 
n = 79 

LSIL HSIL   

n = 4 n = 2 f values p-values 
IL – 8 88.39 + 18.06 107.27 + 11.88 114.80±2.12 0.700 0.018** 
IL – 10 82.14 + 59.85 99.11 + 69.01 57.19±11.99 0.696 NS 
Values are presented as Mean ± SD. p values calculated using one way analysis of variance. 

**Significant; NS, Not significant. IL-8 (Interleukin 8), IL-10 (Interleukin 10), NILM (Negative intra 

-epithelial lesion/malignancy), LSIL (Low grade intra-epithelial lesion/malignancy), HSIL (high grade 

intra-epithelial lesion/malignancy) 
 

 

 

 

 

 

 

 

Table 2: association of age with the cytokines in different degree of 

dyskaryosis 

Degree of dyskaryosis 
Interleukin- 8 

r (p) 
Interleukin – 

10 r (p) 
NSIL (n = 79) -0.045 (0.693) 0.090 (0.432) 
LSIL (n = 4) -0.144 (0.856) 0.180 (0.820) 
HSIL (n = 2) -1.000 (N/A) 1.000 (N/A) 
P values are calculated using Pearson Correlation Coefficient. N/A-

Not Applicable 

 

 

 

 

 

 

 

 

Table 3: association of cytokines in different degree 
of dyskaryosis 

Degree of 
Dyskaryosis 

IL - 8 Vs. IL – 10 
(r) 

p values 

NSIL -0.888 0.443 

LSIL -0.999 0.001* 

HSIL -1.000 N/A 

P values are calculated using one way analysis of 
variance. * Significant 
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Figure 1: negative intraepithelial lesion/malignancy on an inflammatory background 
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Figure 2:low grade intraepithelial lesion/malignancy on atrophic smear 
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Figure 3: high grade intraepithelial lesion/malignancy on atrophic smear 
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