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Background: Human papilloma virus (HPV) infection of the oropharynx is acquired through a variety of sexual and social forms of 
transmission. Recent epidemiologic evidence has suggested that HPV may be an independent risk factor for oropharyngeal cancers, but 
risk factors for persistent HPV infection in the oropharynx are unknown. More evidence is needed regarding the prevalence of oral high-
risk HPV among healthy smoker and nonsmoker adults.
Objectives: The aim of this study was to compare salivary infection with human papilloma virus types 16 and 18 between smokers and 
nonsmokers.
Patients and Methods: A hundred healthy adult subjects were selected from Zahedan dental school for this pilot study. DNA was isolated 
from saliva samples and screened for high-risk HPV strains of HPV 16 and 18. Then, further processed using Real Time PCR for quantification 
and confirmation of sensitivity and specificity of the test. Data was analyzed by t-test.
Results: There were no high-risk types of virus in patients and no significant differences between the groups (P = 1).
Conclusions: It seems that smoking cannot increase the prevalence of high risk HPV 16, 18 in saliva samples.
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1. Background
Oral cancer is the sixth most common malignancy in 

the world. Along with major risk factors, like tobacco 
and alcohol, it is associated with human papilloma vi-
rus (HPV) infection and genetic changes. Most of the 
head and neck cancers are squamous cell carcinomas 
(SCC). Some studies have suggested that high-risk HPV 
is a risk factor for SCC and the prevalence of high-risk 
HPV in head and neck cancers has been reported from 
38% to 100% in different studies (1). Among all types of 
HPV, high risk HPV 16 and 18 are the most common vi-
ruses in oral cancer (2).

Smoking decreases CD4 lymphocyte and Langerhans 
cell populations and reduces the activity of natural killer 
cells; it can also damage the immune system, interfer-
ing with HPV infection clearance (3). It is estimated that 
50% of persons with sexual activity become infected with 
high-risk HPV in their lifetime. Data suggests that oral 
HPV prevalence is increased with the number of sexual 
partners and is more typical in men, HIV-infected indi-
viduals, and current tobacco users, but their role has not 
been established (4).

To best our knowledge, no studies are available evaluat-
ing the association between smoking and oral high risks 
HPV infection, but a study showed that oral HPV infection 

was not found in adults of 20-30 years (5). Evaluation of 
the prevalence of high-risk HPV in smokers might be use-
ful to understand how smoking induces cancer; it can 
also be a pilot for a prospective cohort study to compare 
the incidence of oral SCC in HPV-positive and HPV-nega-
tive smokers. If the prevalence of high-risk HPV is higher 
in smokers, HPV vaccination might be considered in this 
group. Therefore, the present study was designed to com-
pare salivary contamination with HPV 16 and 18 serotypes 
between smokers and nonsmokers.

2. Objectives
The aim of this study was to compare salivary infection 

with human papilloma virus types 16 and 18 between 
smokers and nonsmokers.

3. Patients and Methods
This cross-sectional study was performed on 100 adult 

men. The study protocol was reviewed and approved by 
the Clinical Ethics Committee of Zahedan University of 
Medical Sciences, Iran. Patients referring to the depart-
ment of oral medicine were examined from January to 
March 2012.
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The exclusion criteria were as follows: history of cervix 
cancer in the patients’ wife, any type of oral lesions, any 
known systemic diseases, drug use, patients with more 
than one sexual partner, people without sexual activity, 
regular use of antimicrobial mouthwash, use of smoke-
less tobacco, homosexuality and patients with oral sex 
behavior. Patients who smoke more than five cigarettes 
in a day, at least for 5 years were considered as smoker. 
The whole study process was described to patients before 
informed consent was taken. Patients were divided into 
two groups: 1) patients without history of smoking and 
any oral lesion; 2) smoking patients without any oral le-
sion. The two groups were matched for sex, age, educa-
tion level, income and social class.

3.1. Saliva Collection
At first, patients rinsed their mouth with normal saline 

for 2 minutes, then the patients were asked to move their 
tongue over their mouth, after that 5 mL of unstimulated 
saliva was collected in a sterile tube with spitting method 
at oral medicine department. All samples were collected 
in the morning between 9-11. Saliva samples were trans-
ferred in 1.5-mL micro tubes after processing, and then 
the samples were stored at -20°C until tested.

3.2. DNA Extraction
We used pure link viral RNA\DNA kit (Invitrogen compa-

ny) for DNA extraction (cat No: 12280-050). The protocol 
of extraction was as follow;

1. We added 25 µL proteinase K into a sterile microcen-
trifuge

2. We added 200 µL sample into microcentrifuge
3. 200 µL lysis buffer was added, the tube lid was closed 

and mixed by vortexing for 15 seconds
4. Incubated at -56˚C for 15 minutes
5. 250 µL ethanol 100% was added 
6. Incubated at room temperature for 5 minutes
7. Transferred above lysate with ethanol on to viral spin 

column
8. Centrifuged at 10000 rpm for 1 minute
9. 500 µL wash buffer was added
10. Centrifuged at 6800 g for 1 minute. Discarded the 

collection tube with flow-through
11. The spin column was placed in a clean wash tube. 

Then 500 µL wash buffer was added and centrifuged at 
6800 g for 1 minute. The collection tube was discarded 
with flow-through. The spin column was placed in a clean 
wash tube

12. Centrifuged at maximum speed for 1 minute. The 
spin column was placed in a clean wash tube

13. 10-50 µL Rnase-free water was added in column
14. Incubated at room temperature for 1 minute
15. The column was centrifuged at the maximum speed 

for 1 minute
We tested the quality of DNA by electrophoresis and 

spectrophotometer (ratio 260/280).

3.3. Real Time PCR
We tested real time PCR by ABI 7500 instrument. For 

this step, we used HPV 16 and 18 real time PCR kit with 
Ref number TD-0030-02 (Liferiver Company). The real 
time PCR was performed according to the kit protocol. 
(35 µL Mastermix + 0.4 µL enzyme + 1 µL internal control 
+ 4 µL DNA template, programmed for real time as; 37˚C 
for 2 minutes 1 cycle, 94˚C for 2 minutes 1 cycle, 93˚C for 
15 seconds 40 cycles and 60˚C for 1 minute 40 cycles). 
Vic channel were selected for target nucleic acid Fam 
channel of fluorescence and for internal control. Cycle 
threshold (CT) value for test was < 35 and for internal 
control was 25-33 (Table 1). We used sterile water as a 
negative control and positive control of the kit. Primer/ 
probe and positive control were used from special pat-
ent of the company.

Data was analyzed using SPSS version 19 software. The 
independent samples t-test was used.

4. Results
A hundred adult men participated in this study (50 

patients in the smoking group and 50 patients in non-
smoking group). Their mean ages were 43.1 ± 9.5 and 42.4 
± 10 in the smoking and nonsmoking groups, respective-
ly; there was no significant difference between the two 
groups (P = 0.4).

Real time PCR results showed that all the patients in the 
two groups had negative results for HPV 16 and 18 sero-
types. Cycle number for internal control was more than 
26, but cycle number for our samples and negative con-
trol were less than 35 (Figure 1).

Table 1. Program of Real Time PCR

Cycle

37˚C for 2 minutes 1

94˚C for 2 minutes 1

93˚C for 15 seconds, 60˚C for 1 minute (fluorescence measured at 60˚C), FAM was target selection 
of fluorescence channels and JOE IC

40
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Figure 1. Results of HPV
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A) Results of HPV 16 and 18 positive controls in PCR kit, cycle number ≥ 26, B) Results of our samples were tested by real time PCR, cycle number < 35.

5. Discussion
The aim of this study was to evaluate the effect of smok-

ing on salivary contamination with HPV 16 and 18 sero-
types. The results showed that smoking did not increase 
the prevalence of HPV infection and there was no associa-
tion between HPV infection and patients’ education, in-
come and social class. 

HPV is a DNA virus belonging to a large family of viruses, 
the papovaviridae. HPV infects the skin and mucosa and 
might induce the formation of both benign and malig-
nant tumors. Oncogenic HPV is well-established as the 
main risk factor for cervical cancer. HPV infection is now 
considered as an etiologic agent in SCCs of nasopharynx 
and base of the tongue. Protein E6 of HPV can cause enzy-
matic degeneration of p53, which increases cell cycle and 
impairs DNA repair (6).

No similar studies are available evaluating the effect of 
smoking on high-risk HPV infection, but several studies 
have reported HPV infection in healthy individuals with 
normal oral mucosa. The prevalence of oral and naso-
pharynx HPV infection is unknown, because sample size, 
methods of sampling and HPV isolation methods are var-
ied in different studies. Smith et al. assessed 1235 healthy 
children and teenagers without oral lesions, using exfoli-
ated oral cells. He reported the overall prevalence rates of 

2.5% in infants, 18% in children of 1-4 years, 1.2% in children 
of 5-11 years, 1.5% in teenagers of 12-15 years and 3.3% in 
young adults of 16-20 years for HPV infection. He did not 
determine HPV types and did not evaluate the possible 
risk factors; therefore, the results of that study cannot be 
compared with those of the present study (7).

Montaldo et al. evaluated the prevalence of HPV infec-
tion in 146 healthy patients with normal oral mucosa, 
reporting that salivary HPV 16 serotype was found in 9% 
of participants. The results of the present study were dif-
ferent. The effect of smoking or other risk factors were 
not evaluated; therefore, our results cannot be compared 
with those of mentioned studies (8).

In another study, Esquenazi et al. reported no HPV detec-
tion in 100 healthy individuals, consistent with the results 
of the present study, but most participants (97%) in this 
study were nonsmokers (5). Durzynska et al. evaluated 
4149 high school students and reported an HPV prevalence 
of 1%; however, high-risk HPV was not detected in subjects, 
which is consistent with the results of the present study. 
In addition, no association was detected between oral 
HPV infection and sexual activity in that study (9).

Kreimer et al. evaluated 1680 healthy men in Brazil, 
Mexico and America and reported the prevalence rates 
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of 4% and 3.1% for oral HPV infection and high-risk HPV, 
respectively. It was also reported that smoking could in-
crease the prevalence of oral HPV infection, contrary to 
the results of the present study. This difference might be 
attributed to differences in sample sizes (10).

Sanders et al. showed that 3.7% of Americans had oral 
HPV, with 1.3% being oncogenic. In this study, education 
status, smoking, age, sex and number of sexual partners 
were not associated with HPV infection (11). Ragin et al. 
evaluated buccal mucosa cells in 118 healthy women with-
out oral lesions and reported a prevalence of 7.1% for oral 
HPV. In that study, prevalence of HPV infection was slight-
ly higher in smokers, which is different from the results 
of the present study. The difference might be attributed 
to differences in subjects (women vs. men). However, the 
prevalence of high-risk HPV was not examined in that 
study. It was also shown that sexual behavior did not af-
fect the prevalence of HPV (12).

Turner et al. studied 151 healthy adults and reported a 
prevalence rate of 2.6% for HPV 16 serotype, which is not 
consistent with the results of the present study. On the 
other hand, similar to the present study, none of the sub-
jects had HPV 18 serotype in the oral cavity. The effects of 
smoking or other risk factors were not examined (2). Gilli-
son et al. evaluated 5579 healthy patients of 14-69 years and 
reported prevalence rates of 6.9% and 1% for oral HPV infec-
tion and HPV 16 serotype, respectively. He reported that 
smoking can increase the prevalence of oral HPV, which is 
different from the results of the present study (13).

Gichki et al. investigated the prevalence of oral HPV infec-
tion in 192 healthy patients (120 men and 72 women). In his 
study, 2% and 5.5% of patients had positive results for HPV 
16 and HPV 18 respectively, also he showed that current 
smoker combined former smoker had positive results for 
high risk HPV more than nonsmokers. His results are differ-
ent with ours, but he did not mention sexual habits of his 
patients, maybe patients with positive results of this study 
were homosexual or had several sexual partners. Therefore, 
we cannot compare the results of these two studies (14).

According to the results of this study, it seems that smok-
ing cannot increase the prevalence of oral HPV 16 and 18 
infections. HPV infection is a sexually transmitted disease. 
Safe sexual activity with a partner could cause negative PCR 
results in our patients. This study had some limitations: 
not including women in the study population (we did 
not want to select just men but due to low smoking hab-
its among women in our society all participants were men 
in our study between January to March) and small sample 
size. It is suggested to perform further studies to overcome 
these limitations and to study other HPV serotypes.
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