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ABSTRACT
Introduction and aim. Smoking widely affect oral health, including its role in the development of periodontitis. Saliva contains 
an antioxidant system and various enzymes. The study was designed to evaluate the activity of salivary alpha amylase among 
individuals who smoke and have periodontitis.
Material and methods. A total of 100 participants were included, with 50 cases (cigarette smokers with periodontitis) and the 
remaining 50 nonsmokers with healthy periodontium as the control group. Saliva samples were collected to measure salivary 
alpha amylase activity. 
Results. Smokers with periodontitis had significantly higher levels of salivary alpha amylase compared to the control group 
(177.96±14.5 vs 94.04±19.6 IU/mL, p<0.001). Additionally, there was a weak negative correlation between the level of alpha 
amylase and the age of the patients (p=0.01, r=0.376). However, no correlation was found between the level of alpha amylase 
and the duration of smoking (p=0.584, r=0.079).
Conclusion. There is a significant increase in salivary alpha amylase levels among smokers with periodontitis. No correlation 
was found between age and salivary alpha amylase levels. However, a weak positive correlation was observed between the 
duration of smoking and salivary alpha amylase activity.
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Introduction
Periodontitis is an inflammatory condition that causes 
damage to the periodontal tissue and ultimately results 
in tooth loss. It can affect people of all ages but is more 
prevalent in adults.1 Lifestyle factors, such as smoking 
and oral hygiene habits, can influence the severity and 
progression of chronic periodontitis, in addition to bac-
terial plaques.2,3

Smoking poses a significant risk to oral health, play-
ing a major role in the development of cancerous and 
precancerous lesions, as well as periodontal disease. It is 
considered an independent risk factor for these cancers 
due to the presence of toxic compounds in cigarettes, in-

cluding aldehydes, carbon monoxide, hydrogen cyanide, 
benzopyrene, and oxygen radicals.4,5

Saliva serves as a protective barrier for the mouth. It 
consists of a complex system primarily composed of wa-
ter, but it also contains low-molecular-weight enzymes, 
hormones, antibodies, antimicrobial ingredients, and 
growth factors. Some of these components are produced 
locally by the salivary gland, while others are transport-
ed from the bloodstream through diffusion processes, 
such as active transport and ultrafiltration. Saliva pro-
vides insight into overall bodily function.6 Saliva con-
tains various enzymes, such as lipase, peptidase, and 
hydrolase. Notably, the most abundant protein in hu-
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man saliva is alpha-amylase, which functions as a di-
gestive enzyme.7

Alpha-amylase plays a crucial role in the breakdown 
of starch into dextrin and malt oligosaccharides that 
contain α-D-(1, 4) linkages. It also facilitates the break-
down of isomaltooligosaccharides with alpha-D-(1,6) 
linkages, as well as the trisaccharide maltotriose and the 
disaccharide maltose.8

The addictive nature of nicotine in tobacco and the 
role of smoking as a preventable risk factor for peri-
odontitis have been well-established. Hence, the mea-
surement of salivary biomarkers can be a valuable tool 
for identifying individuals who may be at risk of devel-
oping or worsening periodontal disease.9 Nevertheless, 
the silent nature of periodontitis poses a challenge for 
identifying individuals at risk until the disease has al-
ready progressed to a severe stage. Saliva offers several 
advantages over blood as a diagnostic fluid, including its 
non-invasive nature, ease of collection and storage with-
out specialized equipment, and suitability for individu-
als who have difficulty with blood collection. Therefore, 
the current study was conducted to evaluate the activi-
ty of salivary alpha-amylase in smokers with periodon-
titis.10

Material and methods
This prospective analytical cross-sectional study was 
conducted at the Khartoum Dental Teaching Hospital 
in Khartoum, Sudan, from January to April 2023.

The aim of this study was to compare the activity of 
salivary alpha-amylase enzymes between smokers with 
periodontitis and nonsmokers without periodontitis. 
This research consisted of both clinical and laboratory 
investigations. A total of 100 participants who met the 
inclusion criteria and expressed interest in participating 
were selected from the pool of individuals.

Fifty individuals were smokers and had periodon-
titis (case group), whereas the control group consisted 
of 50 participants who had a healthy periodontium and 
were non-smokers. Individuals with concurrent chronic 
conditions such as hypertension or diabetes mellitus, as 
well as those taking medications, currently undergoing 
antimicrobial therapy, or who had received periodon-
tal treatment within the past six months, were excluded 
from the study.

The study was approved by Ethical Committee of 
University of Medical Sciences and Technology (No. 
UMST/EG/2023/18), and before the clinical examina-
tion, participants were provided with a verbal explana-
tion of the study’s objectives and procedures. They were 
then requested to sign a formal consent form.

Periodontitis was defined as having a probing pock-
et depth of ≥4 mm and a clinical attachment level of ≥2 
mm. The stage of the disease was not taken into consid-
eration.

The participants were given specific instructions 
before collecting unstimulated whole saliva for analy-
sis. They were instructed to wait for a minimum of 30 
minutes after eating, drinking, smoking, or chewing 
gum. After this waiting period, they were required to 
rinse their mouth with water several times and wait for 
1-2 minutes until the water was clear before proceeding 
with saliva collection. After collection, the samples were 
centrifuged at 4000 rpm for 10 minutes and then frozen 
at -20°C until α-amylase analysis was conducted. Sali-
vary α-amylase analysis was performed using α-amylase 
liquicolor, a colorimetric test, from Demeditec Diagnos-
tics GmbH in Kiel, Germany, following the manufactur-
er’s instructions.

The data was entered and organized in a Micro-
soft Office Excel 2010 spreadsheet. The Statistical Pack-
age for the Social Sciences software (version 22.0; IBM 
SPSS Inc.) was used for analysis. The information col-
lected from the questionnaire was coded as variables. 
The normality of the data was tested using the Kolmog-
orov-Smirnov test. Descriptive and inferential statistics, 
including analysis of independent variables, were then 
conducted.

Results
A total of 100 participants were included in the study, 
with a mean age of (36±7.9) years for the case group 
and (35±8) years for the control group. This infor-
mation is presented in Table 1. The mean salivary al-
pha amylase was significantly higher in the cases group 
(177.962±14.5 IU/mL) compared to the control group 
(94.042±19.6 IU/mL), with a p<0.001. 

Table 1. Distribution of the study group according to age 
(case vs. control), n=100

Age Mean   ±  SD Minimum Maximum p

Case  (n=50) 36 ± 7.9 22 52
0.207

Control (n=50) 35 ± 8.0 19 49

Table 2. Mean difference of amylase levels among case and 
control group, independent t-test, n=100

Study population α-amylase (IU/ml) p

Mean SD
<0.001Case group  (n=50) 177.96 14.5

Control group (n=50) 94.04 19.6

Table 3. Correlations between α-amylase activities and 
age, Pearson’s correlation, n=50

Correlation Age Duration

α-amylase

n 50 50

Correlation coefficient (r) 0.376 0.079

p 0.01 0.584

Strength Weak Weak

Direction Positive Positive
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There was a weak negative correlation between the 
salivary alpha amylase level and the age of the partici-
pants (r=-0.376). However, this correlation was found to 
be statistically insignificant (p=0.01, Table 2). 

There was a weak positive correlation between sali-
vary alpha amylase activity and duration of use (r=0.79). 
However, the correlation was not statistically significant 
(p=0.584, Table 3).

Discussion
Extensive research has been conducted on the oral 
health of smokers, particularly in relation to periodon-
tal disease. Salivary proteins have been found to play a 
crucial role in the body’s natural defenses against these 
diseases.11

Traditionally, periodontitis has been diagnosed 
through clinical examination and radiographic assess-
ment, which can lead to measurement errors. However, 
changes in specific markers in oral fluids serve as valu-
able diagnostic tools for assessing severity and identi-
fying individuals who are susceptible.12 The concept 
that saliva reflects the overall health of the body re-
mains valid. In recent years, researchers have utilized 
saliva analysis to monitor the onset, response to treat-
ment, and outcomes of various diseases.13 Therefore, in 
this study, salivary alpha amylase levels are compared 
between smokers with periodontitis and non-smokers 
with healthy periodontium.

When compared to the control group, the current 
study found a significant increase in salivary amylase 
levels in the case group. This result was consistent with 
the research conducted by Parlak et al. and Rashid et al., 
which demonstrated that periodontitis can lead to an el-
evated production of salivary proteins, such as mucin 
and amylase.14,15 Patients with moderate to severe peri-
odontitis had higher concentrations of these two forms 
of proteins. According to a study by Papacosta, salivary 
alpha-amylase serves as the initial defense mechanism, 
which aligns with the observed increase in alpha-am-
ylase levels in periodontitis. Rohleder claims that this 
enzyme protects against pathogens entering the body 
through the mucosal surface. It may serve as the most 
significant marker of mucosal immunity in the oral cav-
ity by inhibiting the attachment of bacteria.16,17

In contrast, some of the findings of this study con-
tradicted those reported previously by Sequeira et al. 
and found no evidence that smoking was a risk factor 
for periodontal disease.18 This could be attributed to the 
smaller sample size of 24 patients and the diverse study 
locations, as well as the limited availability of informa-
tion regarding the severity of periodontitis and inaccu-
rate assumptions.

Furthermore, the study revealed a weak positive 
correlation between the level of alpha amylase and the 
age of patients. These findings are consistent with a 

study conducted by Parlak et al., which reported a sig-
nificant correlation between the age of participants and 
the activity of salivary enzymes.14

Additionally, the study showed that there was no 
significant correlation between alpha amylase levels and 
the duration of smoking. These findings are inconsis-
tent with the previous studies. The study has limitations, 
such as a short duration and the absence of a periodon-
titis stage. We suggest developing programs to educate 
the community about the impact of smoking on oral 
health. Additionally, it is important to manipulate sali-
vary biomarkers for the early detection and monitoring 
of chronic periodontitis. Furthermore, it is recommend-
ed to conduct additional studies that assess a broader 
range of salivary biomarkers.

Conclusion
In conclusion, the study revealed a significant increase 
in salivary alpha amylase activities in individuals who 
smoke and have periodontitis. Duration of smoking was 
not found to be linked to salivary alpha amylase activity. 
However, a weak positive correlation was observed be-
tween age and salivary alpha amylase levels.

Declarations
Funding
This research did not receive any specific grants from 
funding agencies in the public, commercial, or not-for-
profit sectors. This study was funded by the authors; no 
special funds were received.

Author contributions
Conceptualization, H.A. and F.A.; Methodology, F.A.; 
Software, H.A.; Validation, H.A., and F.A.; Formal Anal-
ysis, H.A.; Investigation, H.A.; Resources, F.A.; Data Cu-
ration, H.A.; Writing – Original Draft Preparation, F.A.; 
Writing – Review & Editing, H.A.; Visualization, H.A.; 
Supervision, H.A.; Project Administration, H.A.; Fund-
ing Acquisition, F.A.

Conflicts of interest
The authors have no conflicts of interest to declare.

Data availability
All datasets are available upon request from the corre-
sponding author.

Ethics approval
The study was approved by the ethical committees of 
the University of Medical Sciences and Technology No. 
UMST/EG/2023/18. Informed consents were obtained 
from all participants, and approval was granted by the 
hospital administration through the office of the med-
ical director.



695Evaluation of salivary alpha amylase activity in smokers with periodontitis, Khartoum state, 2023

References
1. Clemente-Suárez VJ, Redondo-Flórez L, Beltrán-Vela-

sco AI. The Role of Adipokines in Health and Disease. 
Biomedicines. 2023;11(5):1290. doi: 10.3390/biomedici-
nes11051290

2. Hassell TM, Harris EL. Genetic influences in caries and pe-
riodontal diseases. Crit Rev Oral Biol Med. 1995;6(4):319-
342. doi: 10.1177/10454411950060040401

3. Stabholz A, Soskolne WA, Shapira L. Genetic and environ-
mental risk factors for chronic periodontitis and aggressi-
ve periodontitis. Periodontology. 2010;53(1):138-153. doi: 
10.1111/j.1600-0757.2010. 00340.x

4. Khatibi M, Firoozan S. Salivary levels of uric acid, lactate 
dehydrogenase, and amylase in smokers versus non-smo-
kers. JRDMS. 2021;6(3):19-24. doi: 10.52547/jrdms.6.3.19 

5. Weiner D, Levy Y, Khankin EV, Reznick AZ. Inhibition of 
salivary amylase activity by cigarette smoke aldehydes. J 
Physiol Pharmacol. 2008;59(6):727-737.

6. Yordanova M, Shopov N. The Effect of Smoking on Sali-
vary Parameters. J Family Med Prim Care. 2019;3:134. doi: 
10.29011/JFOA-134/100034

7. Scannapieco FA, Torres G, Levine MJ. Salivary 
α-amylase: role in dental plaque and caries forma-
tion. Crit Rev Oral Biol Med. 1993;4(3):301-307. doi: 
10.1177/10454411930040030701

8. Jacobsen N, Melvaer KL, Hensten-Pettersen A. Some pro-
perties of salivary amylase: a survey of the literature and 
some observations. J Dent Res. 1972;51(2):381-388. doi: 10
.1177/00220345720510022501 

9. World health organization. Tobacco. https://www.who.int/
news-room/fact-sheets/detail/tobacoo. Accessed  May 24, 
2022.

10. Chapple IL. Periodontal diagnosis and treatment–where 
does the future lie? Periodontology 2000. 2009;51(1):9-24. 
doi: 10.1111/j.1600-0757.2009.00319.x 

11. Fábián TK, Fejerdy P, Csermely P. Salivary genomics, 
transcriptomics and proteomics: the emerging concept of 
the oral ecosystem and their use in the early diagnosis of 
cancer and other diseases. Curr Genomics. 2008;9(1):11-
21. doi: 10.2174/138920208783884900

12. Yoshizawa JM, Schafer CA, Schafer JJ, Farrell JJ, Paster BJ, 
Wong DT. Salivary biomarkers: toward future clinical and 
diagnostic utilities. Clin Microbiol Rev. 2013;26(4):781-
791. doi: 10.1128/CMR.00021-13 

13. Segal A, Wong DT. Salivary diagnostics: enhancing disease 
detection and making medicine better. Eur J Dent Educ. 
2008;12:22-29. doi: 10.1111/j.1600-0579.2007.00477

14. Parlak HM, Buber E, Gur AT, Karabulut E, Akalin FA. 
Statherin and alpha-amylase levels in saliva from patients 
with gingivitis and periodontitis. Archives of Oral Biology. 
2023;145:105574. doi: 10.1016/j.archoralbio.2022.105574

15. Rashid R. Salivary amylase as a biomarker in health 
and periodontal diseases. Journal of Advanced Medical 
and Dental Sciences Research. 2019;7(12):137-140. doi: 
10.21276/jamdsr

16. Papacosta E, Nassis GP. Saliva as a tool for monito-
ring steroid, peptide and immune markers in sport and 
exercise science. J Sci Med Sport. 2011;14(5):424-434. 
doi: 10.1016/j.jsams.2011.03.004 

17. Rohleder N, Nater UM. Determinants of salivary 
α-amylase in humans and methodological considera-
tions. Psychoneuroendocrinology. 2009;34(4):469-485. 
doi: 10.1016/j.psyneuen.2008.12.004

18. Sequeira JP, Shah SS. Estimation of Salivary pH, Salivary 
Amylase in Patients with Oral cancer, Pre and Postoperati-
vely-A Comparative Study. Journal of Pharmaceutical Rese-
arch International. 2022;34:58-63. doi: 10.9734/jpri/2022/
v34i9B35509


