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EVALUATION OF THE SALIVARY LEVEL OF MIR-21
IN CIGARETTE SMOKERS: CASE-CONTROL STUDY

Shereen Ali * and Eman Amer™

ABSTRACT

Background: Salivary biomarkers are attractive non-invasive tools for screening oral cancer
especially in high risk individuals such as smokers. The present study observed the salivary level of
microRNA-21 to verify their value as diagnostic marker for smokers.

Methods: The study sample comprised 40 males: 20 non-smokers and 20 smokers. Whole
unstimulated saliva samples were collected. The resulting data was analyzed for any statistical
significance.

Results: Smokers had statistically significant higher salivary microRNA-21 level than non-
smokers.

Conclusions: Our study demonstrated elevated levels of salivary microRNA-21 in cigarette
smokers. Salivary miR-21 could be a promising new diagnostic marker for cigarette smokers.
We recommend conducting further studies to investigate its diagnostic value as a marker for oral

cancer susceptibility in cigarette smokers.

KEYWORDS: MicroRNA-21, Smokers, Diagnostic marker, Salivary biomarkers.

INTRODUCTION non-invasive field for screening and diagnosing oral

.. .. . ) cancer ¥, These biomarkers will be more valuable
Clinical examination and histopathological

for detecting early epithelial changes especially in

assessment are still the gold standards for diagnosing high risk individuals 0.

oral cancer. However, clinical examination identifies

only visible lesions and biopsy is considered an Tobacco use is the most established major risk

invasive technique. In addition, they can’t detect .factor .of oral cancer with the cigarette b.elng the most
) intensively consumed form. Many studies confirmed
subtle early changes or predict the progress from .
A . thattobacco users have cytomorphological changes

normal epithelium to carcinoma 2. . . - .
in epithelial cells of clinically appearing normal

Detecting salivary biomarkers is a promising mucosa ¢,
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Accordingly, searching for non-invasive
diagnostic or screening techniques including

salivary biomarkers is an important demand for
smokers to detect these early changes ®. Various
salivary biomarkers were investigated including
cotinine, thiocyanate, nicotine, carbon monoxide,
oxidants and anti-oxidants. Some of them proved
to be specific to smoking only and others not,
in addition most of them are not markers for oral
cancer ©19,

Emerging promising biomarkers in the
salivary diagnostics are microRNAs (miRNAs).
miRNAs are
carcinogenesis'*'?,

regulators and biomarkers of
Oral

associated with activation of proto-oncogenes and

carcinogenesis  is

inactivation of tumor suppressor genes partly by
the help of miRNAs. In addition, miRNAs regulate
various cellular events such as proliferation,

apoptosis and invasion 9,

MicroRNA-21 (miR-21) is one of the most
known miRNAs to be over expressed in oral cancer,
as well as being capable to distinguish between
progressing and non-progressing leukoplakias.
miR-21 is considered oncogene, it down regulates
tumor suppressor genes, thus suppresses apoptosis
and promotes cell proliferation !>

Although previous studies evaluated the salivary
miR-21 in oral cancer 7-'® there is a scarcity of
studies that evaluate this marker in smokers. The
current study observed the salivary level of miR-21
to verify its value as diagnostic marker in smokers.

MATERIAL AND METHODS

Study design

Observational case-control study.

Study setting and participants:  (Figure 1)

Individuals were recruited from the pool of the
out-patient Clinic of Oral Medicine, Periodontology
and Diagnosis Department, Faculty of Oral and
Dental Medicine - Cairo University.
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43)
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criteria. (n=191)

Eligible individuals (n=76)
Cases “smokers” (n=45)
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Controls “non-smokers™ (n=20)

Fig. (1) Participants flowchart

All enrolled individuals fulfilled the eligibility
criteria. The inclusion criteria included males of
age range (20 - 65) years old. The exclusion criteria
included alcohol consumption, forms of tobacco
use other than cigarettes as well as diseases namely
systemic diseases, oral diseases, dental diseases and
periodontal diseases.

To avoid selection bias, the first forty patients
fulfilling the eligibility criteria were enrolled
in the study. For each individual a full history
was obtained followed by thorough clinical
examination.The number of cigarettes smoked
per day and duration of smoking were recorded,
thentotal number of cigarettes was calculated. After
full description of the study and the entire procedure
anapproved written consent was obtained. This
research followed Declaration of Helsinki and was
approved by Faculty Research Ethics committee
of the Faculty of Oral & Dental Medicine, Cairo
University in September 2016 (number: 16-9-24).

Up to our knowledge, no previous studies
investigated the salivary level of miRNA-21 in
cigarette smokers. Thus, we have no reference study
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for accurate sample size calculation. Accordingly,
the authors decided to recruit 40 males; 20 non-
smoking subjects served as the control group and
20 smoking subjects as a preliminary case-control
study.

Salivary sample collection

A whole unstimulated saliva sample was
collected from each individual in the morning.
The participants were asked not to eat, brush their
teeth, use mouth rinse, or smoke at least two hours
prior to sample collection. Each participant was
asked to swallow, then tilt their head forward, and
expectorate 10 ml of unstimulated whole saliva into

a sterile centrifuge tube ¥,

Detection of salivary miR-21 by quantitative real
time PCR

The saliva samples were vortexed then
centrifuged at 2,600 x g for 15 minutes at 4°C. The
saliva supernatant was collected, for every milliliter
1uL (20 U) of SUPERase inhibitor was added and
kept frozen at -80°C.

Total RNA was isolated from saliva supernatant
using mirVana miRNA isolation Kit (Applied
Biosystems). RNA concentrations were measured
byspectrophotometer. cDNA was generated using
PrimeScript RT reagent kit (Applied Biosystem)
in a 20l final reaction volume containing 0.5ug
of RNA, 0.5ul Prime-Script RT enzyme mix, 4ul
S5xPrimeScript buffer and 1yl RT primer, and
incubated at 42°C for 60 minutes,then at 85°C for
5 minutes.

Quantitative real-time PCR assay was performed
to evaluate miR-21 expression using SYBR
Premix Ex Taq (Applied BioSystem). Primers for
miR-21 and endogenous control U6 snRNA were
obtained from Applied Biosystems and measured
in Step One Plus System supplied by (Applied
BioSystem, USA). The cycling was denaturing
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at 95°C for 10 minutes, followed by 45 cycles of
denaturation (95°C - 15 seconds), annealing (60°C
- 30 seconds) and extension (72°C - 1 minute). The
relative expression of miR-21 was calculated and
normalized using the 2-*4¢tmethod relative to U6
small nuclear RNA.

Statistical analysis

The data were described as means and standard
deviations. The Kolmogorov-Smirnov test was
applied to test normality of the data. Normally
distributed data required using parametric paired
Student’s t-test, while those not normally distributed
required using non-parametric Wilcoxon matched
pairs test to assess differences between the two
groups. Pearson’s correlation coefficient was used to
determine correlation between salivary miR-21 and
the dose as well as duration of smoking in the group
of smokers. The significance level was verified at
P < 0.05. Computerized statistical package SPSS
16.0%for Windows (SPSS Inc., Chicago, IL) was
used for analyzing the data.

RESULTS

Each of the two groups consisted of twenty male
patients. In group I (non-smokers), the age ranged
from 25 to 55 years with mean 38.4. Age range in
group II (smokers) was from 23 to 63 years with
mean 41.7. No statistical difference wasfound
between the two groups regarding age (Table 1).

The smokers had a higher mean salivary
miR-21 level 8.4 (x 4.8) compared to thatof the
non-smokers which was 1.2 (x 0.35). Statistical
analysis showed that this difference was highly
significant with P value 0.0001 (Table 1 -
Figures 2).

No statistical significant correlation between the
mean salivary level of miR-21 at one side and the
dose as well as duration at the other side (Table 2).
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TABLE (1) Statistical comparisons between the studied groups

Non-smoker Smoker Mean Difference P-value
(=SD)
Mean (+ SD) Mean (= SD)
Age (years) 384 (x94) 41.7 (£12.3) 335 14.57) 0.32
miR-21%*% 12 (x0.35) 8.4 (x4.8) -7.2 (4.8) <0.0001*

*Statistical significance at p-value < 0.05.

TABLE (2) Correlation analysis in smokers.

Number of . Total
. Duration
cigarettes number of
(years) .
per day cigarettes
Correlation
- . -0.117 0.342 0.099
o | Coefficient (r)
&
: P-value 0.312 0.07 0.339

*Statistical significance at p-value < 0.05.

DISCUSSION

The importance of and demands for salivary
biomarkers as diagnostic or prognostic markers
are increasing because collecting saliva sample is a
simple, non-invasive procedure ®.

Among the previously investigated salivary
biomarkers for smokers are nicotine and cotinine.
Both of them are specific to smokers but not to oral
cancer, moreover the technique of saliva collection
(stimulated or unstimulated) affects their salivary
level (929 Salivary levels of carbon monoxide and
thiocyanate proved to be affected by other causes
not smoking only “?. Although oxidants and anti-
oxidants could be reliable diagnostic biomarkers for
smokers, but several precautions should be followed
during their detection ®V. First, unstimulated whole
saliva sample is a better approach than stimulated
saliva for measuring these markers. Age, gender,
lifestyle and diseases could influence their levels ©.

**Results of the non-parametric Wilcoxon matched pairs test.
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Fig. (2) Individual salivary miR-21 levels of the studied groups

In addition, dietary consumption of anti-oxidant rich
food and drinks could affect the salivary of oxidants
and anti-oxidants @ 2V, All these confounders can
affect the general is ability of these biomarkers as a
diagnostic aid in smokers.

The present study observed the salivary level of
miR-21 to verify their value as diagnostic marker
for smokers. Our results demonstrated a statistically
highly significant increased salivary miR-21 level in
smokers. These results were consistent with Suzuki
et al. (2016) who reported elevated serum miR-21
level in cigarette smokers than non-smokers; they
stated that nicotine deregulated the expression of
miR-21 @Y.

These results together with the fact that miRNAs
are involved in the process of carcinogenesis
by influencing cellular  proliferation and
apoptosis 1% 17 may possibly support a notion that
miR-21 could be a specific salivary biomarker for

oral cancer susceptibility in smoker. In addition,
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miR-21is stablein saliva samples with norestrictions
regarding the method of sample collection (either
unstimulated or stimulated) that provide them
advantage over other salivary markers including the
well known oxidants and anti-oxidants .

CONCLUSION

*  Our study demonstrated elevated levels of sali-
vary miR-21 in cigarette smokers.

e Salivary miR-21 could be a promising new di-
agnostic marker for cancer susceptibility in cig-
arette smokers.

RECOMMENDATIONS

¢ Diagnostic accuracy studies are required to test
the diagnostic value of salivary miR-21 as a
marker for oral cancer in cigarette smokers.
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